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GROUND-WATER BASIC DAT A

DUNN COUNTY, NORTH DAKOT A

By Robert L . Klausin g

INTRODUCTIO N

The ground-water investigation in Dunn County (fig . 1) was mad e

cooperatively by the U .S . Geological Survey, North Dakota State Wate r

Commission, North Dakota Geological Survey, and the Dunn County Wate r

Management District . The results of the investigation will be publishe d

in three separate parts .

	

Part 1 is an interpretive report describing th e

geology of the study area ; part 2 is a compilation of the ground-wate r

basic data ; and part 3 is an interpretive report describing the ground -

water resources .

	

Part 2 (this report) makes available the geologic an d

hydrologic data collected during the county investigation and functions a s

a reference for the other reports .

The stratigraphic nomenclature used in this report is that of th e

North Dakota Geological Survey and does not necessarily follow the usag e

of the U .S . Geological Survey .

The following table may be used to convert English units to th e

International System (SI) of metric units .

Multiply

	

English

	

units Al_

Inches

	

(in) 25 . 4

.025 4

Feet

	

(ft) .3048

Feet

	

per

	

day

	

(ft/d) .3048

Mies

	

(mi) 1 .60 9

Square

	

miles

	

(mi l ) 2 .59 0

Acres 4,047

.404 7

Gallons

	

(gal) 3 .78 5

3 .785x10 - 3

Gallons

	

per minute

	

(gal/min) .0630 9

6 .309x10_
5

Cubic

	

feet

	

(ft 3 ) .02832

1

To obtain SI unit s

millimetres (mm )

metres (m )

metres (m )

metres per day (mid )

kilometres (km )

square kilometres (km 2 )

square metres (m 2 )

hectares (ha )

litre s

cubic metres (m 3 )

litres per second (1/s )

cubic metres per secon d

(m 3 /s )

cubic metres (m 3 )
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FIGURE 1 .-County ground-water studies in North Dakota .



Purpos e

The purpose of the investigation was to provide geologic and hydro -

logic information needed for the orderly development of water supplies fo r

municipal, domestic, livestock, irrigation, industrial, and similar uses .

Specifically, the objectives were to :

	

(1) determine the location, extent ,

and nature of the major aquifers and confining beds ; (2) evaluate th e

occurrence and movement of ground water, including the sources of recharg e

and discharge ; (3) estimate the transmissivity of the aquifer and th e

potential yields of wells ; (4) evaluate the quality of the ground water ;

and (5) estimate the water use .

Well- and Location-Numbering Syste m

The wells and test holes in the tables are given a local well numbe r

according to a system of land survey in use by the U .S . Bureau of Lan d

Management . The U .S . Bureau of Land Management system is illustrated i n

figure 2 . The first numeral denotes the township north of a base line ,

the second numeral denotes the range west of the fifth principal meridian ,

and the third numeral denotes the section in which the well is located .

The letters A, B, C, and D designate, respectively, the northeast, north -

west, southwest, and southeast quarter section, quarter-quarter section ,

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

	

For example ,

well 141-091-15DAA is in the NE ;NE,SE; sec . 15, T . 141 N ., R . 91 W .

Consecutive terminal numerals are added if more than one well or test hol e

is 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) .

The U .S . Geological Survey uses a station number that consists of 1 5

digits to identify wells nationally .

	

The first seven digits denote th e

degrees, minutes, and seconds of north latitude . The next seven digit s

denote the degrees, minutes, and seconds of longitude .

	

The final digit i s

a sequence number used to distinguish between wells within the same secon d

of latitude and longitude .

	

The U .S . Geological Survey station number i s

also used to describe the location of other data-collection sites such a s

sample collection points on lakes and streams . Appendix A lists th e

conversion from the local well number to the U .S . Geological Surve y

station number .
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FIGURE 2 .-System of numbering wells, test holes, and spring s
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EXPLANATION OF TABLES AND METHODS OF DATA COLLECTIO N

The data in this report, collected chiefly between 1971 and 1974 ,

are listed in tables 1-10 .

	

The points of collection are shown on plate 1 .

The data consist of the following :

	

(1) Geologic and hydrologic record s

for 1,216 wells and test holes ; (2) data on 134 springs ; (3) water-leve l

measurements in 140 observation wells ; (4) lithologic and geophysical log s

of 632 test holes and wells ; (5) 351 chemical analyses of ground water

from wells ; (6) 36 chemical analyses of ground water from springs ; (7) 1 5

chemical analyses of water from streams during low flow ; (8) 6 chemica l

analyses of minor elements in water from wells ; (9) 48 analyses of cor e

samples for hydraulic parameters ; and (10) 43 analyses for heavy minera l

content. The data are useful for evaluating geologic and ground-wate r

conditions in Dunn County . For example, a person considering the con-

struction of a new well can locate the proposed site on plate 1 . Depth ,

water quality, lithology, and water level of nearby wells and test hole s

tapping the different aquifers can be determined from the tables . How-

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

be made with caution because of the lenticular character of the water -

bearing rocks and varying water quality in some aquifers .
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Records of Wells,	 Test Holes, and Spring s

Records of selected wells, test holes, and springs are given i n

tables 1 and 2 . Well depth is the depth of casing for open-bottom well s

or the base of the well screen . Most test holes were converted to obser-

vation wells for periodic water-level measurements and water-qualit y

sampling . At some sites two or three observation wells were drilled i n

order to obtain water levels and water samples from several aquifers . Th e

observation wells were constructed of 1¼-inch (31-mm) plastic casing wit h

3- or 6-foot (1- or 2-m) screens or 2-inch (51-mm) steel casing with 6- ,

12-, or 18-foot (2-, 4-, or 6-m) screens .

	

The observation wells wer e

developed by backwashing with the deflocculant trisodium phosphate an d

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

water samples for analysis .

Most of the springs recorded in table 2 were developed with 14-inc h

(31-mm) discharge pipe .

	

Water Levels	 in	 Selected Well s

Table 3 gives monthly and intermittent water levels in selecte d

wells, in feet below (or above) land surface, that tap the major aquifer s

in Dunn County . Water-level measurements were made beginning in the late

fall of 1971 and extending through September 1974 . Measurements wil l

continue to be made in several wells as part of the statewide observation -

well network to monitor changes in water levels as the ground-wate r

resources of the area are developed .

Logs of Wells and Test Hole s

Logs collected from water-well drillers and other sources and logs o f

test holes drilled as part of this project are included in table 4 .

	

Mino r

changes in word order have been made on some of the drillers' logs . Mos t

test holes drilled during this project and some municipal, industrial, an d

private wells 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) .
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Water Quality

The mineral constituents and physical properties of water are reporte d

in the tables of analyses (tables 5-8) . Water for samples was secure d

using the existing pumps from privately owned wells and with airlift fro m

the NDSWC observation wells .

	

Generally enough water to clear the wel l

column and plumbing was pumped, then the sample was collected in a poly -

ethylene bottle . For those metals considered unstable, a separate sampl e

was filtered and acidified before transport to the laboratory . Most of

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

Bismarck, N . Dak . The analyses of minor elements were made by the U .S .

Geological Survey, Salt Lake City, Utah (table 8) .

	

Methods of analyse s

were generally those described by Brown and others (1970) . The result s

are expressed in milligrams per litre (mg/1) or micrograms per litr e

(gg/l) . A microgram per litre is one-thousandth of a milligram pe r

litre .

Drinking standards were established for interstate carriers by th e

U.S . Public: Health Service (1946) . These standards were amended in 195 6

and in 1962 the standards were again changed and published in the Federa l

Register, effective date April 5, 1962 . These are generally accepted b y

the North Dakota State Department of Health as guidelines applicable t o

public water supplies . These standards are :

"Drinking water shall not contain impurities in concentrations whic h

may be hazardous to the health of the consumers . It should not be excess-

ively corrosive to the water supply system . Substances used in its treat-

ment shall not remain in the water in concentrations greater than required

by good practice . Substances which may have deleterious physiological

effect, or for which physiological effects are not known, shall not be

introduced into the system in a manner which would permit them to reach

the consumer .

The following chemical substances should not be present in a water

supply in excess of the listed concentrations where, in the judgment o f

the Reporting Agency and the Certifying Authority, other more suitabl e

supplies are or can be made available .
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Substance

Concentrations
in mg/ 1

Alkyl Benzene Sulfonate (ABS)	 0 . 5

Arsenic (As)	 0 .0 1

Chloride (C1)	 °	 250 .

Copper (Cu)	 1 .

Carbon Chloroform Extract (CCE)	 0 . 2

Cyanide (CN)	 0 .0 1

Fluoride (F)	 (See 5 .23)

Iron (Fe)	 0 . 3

Manganese (Mn)	

Nitrate'

	

(NO)	
0 .05

45 .

Phenols	 0 .00 1

Sulfate (SO,)	 250 .

Total Dissolved Solids 	 500 .

Zinc (Zn)	 5 .

' In areas in which the nitrate content of water is known t o

be in excess of the listed concentration, the public shoul d

be warned of the potential dangers of using the water for
infant feeding .

"The presence of the following substances in excess of the concen-

trations listed shall constitute grounds for rejection of the supply :

Substance
Concentration s

in mg/1

Arsenic (As)	 0 .05

Barium (Rs)	 1 . 0

Cadmium (Cd)	 +6	 0 .01

Chromium (Xexavalent) (Cr

	

)	 0 .0 5

Cyanide (CN)	 0 . 2

Fluoride (F)	 (See 5 .23 )

Lead (Pb)	 0 .05

Selenium (Se)	 0 .01

Silver (Ag)	 0 .05

"5 .23 Fluoride .--When fluoride is naturally present in drinking water ,

the concentration should not average more than the appropriate upper limi t

shown in the following table. Presence of fluoride in average concen-

trations greater than two times the optimum values listed shall constitute

ground for rejection of the supply .

"Where fluoridation (supplementation of fluoride in drinking water) i s

practiced, the average fluoride concentration shall be kept within the

upper and lower control limits listed below .

Recommended control limits- -

Fluoride concentrations in mg/ 1

Annual average of maximum

daily air temperatures'

	

Lower Optimum Upper

50 .0 - 53 .7	 0 .9 1 .2 1 . 7

53 .8 - 58 .3	 0 .8 1 .1 1 . 5

58 .4 - 63 .8	 0 .8 1 .0 1 . 8

63 .9 - 70 .6	 0 .7 0 .9 1 . 2

70 .7 - 79 .2	 0 .7 0 .8 1 . 0

79 .3 - 90 .5	 0 .6 0 .7 0 . 8

' Based on [Fahrenheit] temperature data obtained for a minimum of five

years ."
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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 presence o f

calcium and magnesium .

Iron (Fe )

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

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

ing more than 30 14/1 of iron, after exposure to air, may become dis-

colored . Reddish-brown stains on porcelain or enamelware and fixtures an d

on fabrics washed in the water result from the iron-imparted turbidity .

Manganese (Mn )

Manganese in concentrations as low as 200 0/1 may cause a dark-brow n

or black stain on fabrics and porcelain fixtures . Ground water that con-

tains high concentrations of iron may also have considerable amounts o f

manganese .

Calcium and Magnesium (Ca and Mg )

Limestone and similar rocks are the principal source of calcium an d

magnesium in natural water . Calcium and magnesium cause water hardnes s

and, with anions, can form scale on utensils and in water heaters, boil-

ers, 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 it tend s

to remain in solution .

	

Potassium is dissolved with greater difficulty

	

an d

exhibits a stronger tendency to be reincorporated into solid weatherin g

products, especially clay minerals .

	

In most natural water the concen -

tration of potassium is much lower than the concentration of sodium .

Water that contains a large proportion of sodium salts may be unsatis-

factory for irrigation on certain types of poorly drained soils . The

presence of several hundred milligrams per litre of sodium in water ca n

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

Department of Health, 1962) .
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Bicarbonate and Carbonate (HCO 3 and CO 3 )

Bicarbonate and carbonate ions are the major cause of alkalinity i n

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

and industrial user is usually dependent upon the nature of the cation s

(Ca, Mg, Na, and K) associated with it . However, moderate amounts o f

alkalinity do not adversely affect most uses .

Alkalinity, expressed as milligrams per litre, can be calculated fro m

the analyses by using the formula :

Alkalinity (As CaCO3 ) = 0 .82 (HCO 3 ) + 1 .67 (CO 3 )

Sulfate (SO 4 )

Metallic sulfide minerals in both sedimentary and igneous rocks, upo n

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

may also be dissolved from beds of gypsum and deposits of sodium sulfate .

Chloride (Cl )

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

usually are low .

	

Important sources of chloride are sedimentary rocks tha t

were deposited under marine conditions .

Fluoride (F )

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

fluorite, apatite, and hornblende minerals .

Nitrate (NO 3 ) as Nitrogen (N )

The occurrence of high nitrate concentrations in shallow ground wate r

has been attributed to leaching in feedlots or to fertilizer from irri-

gated fields where nitrogen compounds have been applied . High nitrate

content is undesirable in drinking water because of its bitter taste an d

because it has been reported to cause methemoglobinemia in infants (Comly ,

1945) .

Boron (B )

Boron is a constituent of the mineral tourmaline and may be presen t

in biotite and amphiboles .

	

In small quantities boron is essential fo r

plant growth .

	

Excessive concentrations in soil and in irrigation wate r

are harmful for some plants .
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Dissolved solid s

The concentration of dissolved solids is calculated from the weigh t

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

Properties and Characteristics of Wate r

Hardnes s

Calcium and magnesium are the principal cause of hardness . Hardnes s

exhibits tine characteristic of requiring greater quantities of soap to

produce a lather as the hardness increases . Hard water also can contribut e

to the formation of scale in boilers, water heaters, radiators, and pipes ,

with a resultant decrease in the rate of water flow and(or) heat transfer .

The hardness that is equivalent to the alkalinity is called carbonat e

hardness, and any excess is called noncarbonate hardness . The carbonate

hardness is the quantity that will contribute scale on heating and th e

noncarbonate hardness is the quantity of hardness that will remain afte r

precipitation of the carbonate hardness . As a general reference, the U .S .

Geological Survey many times uses the following classification of wate r

hardness .

Calcium and magnesium
hardness, as CaCO 3

	

(milligrams per litre)

	

Hardness descriptio n

	

0-60

	

Sof t

	

61-120

	

Moderately har d

	

121-180

	

Har d
More than 181

	

Very hard

Percent sodium and sodium-adsorption ratio (SAR )

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

the cations in milliequivalents per litre . The displacement of calcium

and magnesium by sodium in soils is slight unless the percent sodium i s

considerably higher than 50 .

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

Salinity Laboratory Staff, Department of Agriculture, (1954) . Thei r

experiments show that the SAR relates to the degree water enters int o

cation-exchange reactions with soil . SAR is expressed by the equation :

	

SAR =

	

Na +
++

+M9
+ +

2

where the concentrations of the ions are expressed in milliequivalents pe r

litre .

	

The U .S . Salinity Laboratory Staff (1954) divided water into

11



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

classifications indicate the usefulness of water for irrigation of dif-

ferent crops on different types of soil .

Specific conductance (micromhos per centimetre at 25°C )

Specific conductance is a measure of the ability of water to conduc t

an electric current . Approximately 0 .65 to 0 .70 of the specific conduc-

tance (in micromhos) is an estimate of the amount of dissolved solids (i n

milligrams per litre) in water ; however, this relation is not constant an d

will vary with the chemical composition of the water (Hem, 1970) .

Hydrogen-ion concentration (pH )

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

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

power of water .

The hydrogen-ion concentrations affect the corrosiveness of water .

A pH of 7 .0 indicates that the water is neutral, neither acidic nor basic .

Readings progressively lower than 7 .0 denote increasing acidity, and thos e

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 its in-

fluence upon concentrations of dissolved gases and mineral matter i n

water . Water temperatures given in the tables are expressed in degree s

Celsius (Centigrade) .

	

Degrees Celsius and the equivalent temperature i n

degrees Fahrenheit are given in appendix B .

Hydrologic Parameters of Core Sample s

Hydrologic parameters derived from laboratory analysis of 37 side -

wall and 11 vertical cores are shown in table 9 .

	

These data may be usefu l

for determining aquifer properties .

Heavy-Mineral Analyses of Core Sample s

Heavy-mineral analyses of 43 cores from bedrock formations are show n

in table 10 . These analyses may be useful for correlation of geologi c

units throughout the Williston basin .

12



Particle-Size Distribution Graph s

Particle-size distribution graphs were determined by the sieve an d

hydrometer method for 47 core samples representing five geohydrologi c

units . The diagrams in figure 3 show the percentage of clay, silt, an d

sand in the cores .
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TABLE 1 .--Records of wells and test hole s

EXPLANATIO N

Owner Water-bearing materia l

NDSPS,

	

North

	

Dakota

	

State Par k
Service

Modifier s

1, very

	

fine

	

grained
NDSWC 8261,

	

North Dakota State Water 2, fine

	

graine d
Commission,

	

test

	

hole

	

number 8261 3, medium
4, coars e

NDSWC PW,

	

North Dakota State Water 6, clayey
Commission

	

aquifer-test well, 8, sandy
pumped wel l

NDSWC 72-1,

	

North

	

Dakota

	

State Water

9 ,
y,

gravell y
shal y

Major

	

lithology
Commission

	

city-test wells

U .S.B .I .A ., U .S . Bureau of India n
Affairs

Water level	 (feet )

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

F, well flow s

Use of wate r

H, domesti c
K, domestic and stoc k
P, public suppl y
R, recreatio n
S, stock
U, unuse d
Z, othe r

Major aquife r

	

111„

	

Holocen e

	

112,

	

Pleistocen e
124„ Eocen e

	

125 .,

	

Paleocen e
211, Upper Cretaceou s

ALVI., alluviu m
BGFV, buried glaciofluvia l
CBLD, Cannonball-Ludlow Formations, undifferentiate d
FXHL, Fox Hills Formatio n
GLVD, Golden Valley Formatio n
HLCK, Hell Creek Formatio n
SNLB, Sentinel Butte Formatio n
TGRV, Tongue River Formatio n
TILL, til l
TRRC, terrace deposits

15

B, sedimentary rock ,
unclassifie d

F, shal e
G, grave l
P, clay
Q, sil t
R, sand and grave l
S, sand
T, til l
V, sandston e
Y, clayey grave l
1, lignit e

Specific conductanc e

Value shown is the fiel d
specific conductanc e
measured at the well a t
the time of inventory ,
except where a chemica l
analysis is available .



LnCA L
WF LI_

NUMBER
nWNFR

DRILLE D
DEPT H

(FT)

WEL L
DF0T H
(FT)

CASIN G
DEPT H
(FT)

CASIN G
0186-
FTF R
(IN)

HAI L
DRILLE D
)YEAR)

WATH R
LFVPI .
(FT)

HAT E
WAT' '
LFVF L

M 5 ASnrz0n

HS ,
O F

WATER

NAJO R
.APUIFFP

I,!AT 3 R
8FARII11 :
N .ATPRIAL

SPECIFI C
CONDUCT -

ANC E
()MHOS/C M

@

	

25°C)

]59 -
PER -
ATIR F
('Cl

ALTI -
TI nS-

OF

	

L S n
I(T 1

141-091-03000 NnSHC

	

P260 300 1971 11 199 3
141-091-03000 NOSOC

	

8261 60 -- -- 1471 202 9
141-091-04888 L .SCHWARTZ 50 5 17

S
260 0

141-091-04000 J .FRFORICK 15 -- 36 -- 11 K
141-091-0 4D80 J .L INK 120 -- 2 1968 80 S - - 9 330 0
141-091 .-04000 NnSWC

	

8259 40 __ 1971 -- II __ 197 2
141-091-06000 D .HAUCK 270 5 1966 170 K - - 9 270 0
141-091-08ARR W .HELSPER 160 4 1961 5 K 125SNLB 1 12 . 0

141-091-0800 0161 .71)

	

DRLG .CO . 8415 1955 -- II 710 3
141-091-08000 NnSWC 4601 780 1973 -- N 710 7
141-091-090nn NOSWC 4696 2R0 1974 -- I) 197 9
141-091-10000 SCHWFNK BROS . 230 - - 7 -- -- K 125SNLB 2330 1 . 2
141-091-17nCC SCHWFNK

	

BROS . 240 220 2 1961 60 K - - 2000 - -

141-091-1400n SCHROEDER RANCH 164 4 1960 40 K 125SNLR 1 390 0
141-091-190nn NOSWC 8263 1(10 1971 -- II - - 201 1
141-091-20CRC W .RFNNFR 250 - - 7 1977 +4 -- K - - 240 0
141-091-27000 NnSWC 4695 340 116 113 1 1474 7-74 II 112BGFV 29 1650 9 .0 190 4
1 .41-091-23CRC NOSWC

	

8262 240 104 98 1 1471 2 12-71 II 112BGFV 7S - - 19 .9 5

141-091-26800 AmS41C

	

4694 340 RI 78 1974 13 7-74 112BGFV 29 3130 0 0n 9
1.41-091-30080 000117

	

4693 245 183 180 1974 5 7-74 112BGFV 7S 3570 95 201 1

141-097-02888 R .S IGL 12 4 1961 6 -- K - - P 1900 11 . 0
141-097-04CCA F .0I1TI-MILLER 75 66 4 1956 35 -- K 125SNLB 1850 10 . 0

1 .41-092-04000 Nf5WC

	

8265 240 1971 -- -- II - - 211 5
1 .41-092-06000 F .RFCKLER 79 77 18 1 0 50 39 -- S - - 1' 3400 - -
141-092-07888 NDSWC

	

8266 120 H4 7P 1 1971 13 11-71 II 112BGFV S 3040 7 .0 709 0
141-097-07001) " .STFCKLFR 16C 142 -- 4 1955 -- -- K 125SNL8 1 3000 - -
141-097-O0A9C C .HAAG 152 140 4 1963 15 K 125SNLB 1 2800 11 . 0

141-097-098801 F .GUT HM ILLFR 44 36 12 1920 9-71 S 125SNLB T 2850 9 .0 - -
141-092-098802 F .GIITHM TILER 72 -- 24 1970 +1 9-71. S 125SNLB __ _ _

141-092-10CPA 1 .RF9T7 120 100 18 1945 Inn -- S 125SNL8 4100 -- - -

1 4 1-092-127CC B .SC HII0FRT 77 42 6 1970 32 11-70 K 125SNLB S 5890 10 .0 - -
1. 41-092-13888 N 0 SW0

	

8264 260 __ 1971 -- -- II -- - 205 5

141-097-18888 NOC4C

	

8267 160 1971 U -- -- -- 215 5
141-097-700801 F .ZIMMFRMAN 38 1959 I' -- K 112BGFV G 2330 9 . 0
141-092-200102 F .ZIMMFRMAN 54 4 1970 -- S 112BGFV _0 _ 0

141-092-28888 NnS4C 4692 140 51 4R 1 19/4 0 7-74 II 112BGFV 7S 2840 9 .0 205 6
141-093-02888 J .FNOFRLE 112 97 4 1967 40 -- K 1255NL8 1 3770 11 .0



CASING D A T° WA T E R
SPECIFI C
CONDUCT- 1LN- ALT1 -

LnC AL DRILLED WELL CASING UJA4- HAT, WATER wA T 4 R US, MAJn R HF6PIN(- ANCE PER- 100I- -
I.18 L IL 016/FR DEPTH DF9TH DF8TH 6TER URILLFD LFVFL L E VEL OF An91FF8 MATERIAL (OMHOS/CM ATURF_ LF LS D

NIIMRFR (FT) (FT) (FT) (IN) (YEAR) I8T) MFASIIPFII I.IATFR @

	

25°C) (°C1 (FT )

141-093-020000 NnSwC 4615 260 125 119 1 1973 +•9 112BGFV 3S 3580 7 .5 208 1
141-093-03308 MnSI.IC

	

8268 160 -- -- -- 1971 -- - - -- -- -- -- 208 8
141-093-04A81) NnSWC 4613 140 -- -- -- 197 3
141-093-04C981 NnSWC 4611 200 144 138 1 1973 73 12-73 112BGFV 3S 5900 8 .5 210 0
1»1-09

	

.x .. 0 ,8 2 5 /S/C

	

4612 140 j4/3 __ __ 211 0

141-093-05805 NnSWC 4617 60 -- -- -- 1973 -- - - -- -- 208 0
141-093-06390 NnSWC 4610 140 79 73 1 1973 49 12-73 125SNLB 3// 4910 6 .5 709 7
141-093-06ACR A .SICKLER 50 -- -- -- -- - - -- -- 2250 -- - -
141-093-09BD 7nLLFH

	

WII1C6T 5370 1958 __ 526 4
141.-093-10900 0 .86876 80 15 1926 II 125SNLB 1 7000 -- - -

141-093-11800 NnSwC 4614 200 65 5 9 1973 3 12-73 U 112BGFV 3S 3220 7 .0 208 7
141-093-14696 L .HAUCK 360 2H0 4 1964 46 -- K 125SNLB S 2590 12 .0 - -
141-093-16AAA1 1.11/5NC

	

4662 880 810 798 2 1974 44 7-74 II 125CBLD Iv 9740 -- 215 8
141-093-166662 NnSWC 4662A 384 378 1 1974 63 7-74 II 125SNLB Iv 2140 12 .n 215 8
1 .41-093-17ACA 8 .MYRAPI 50 -- 10 1970 35 -- K -- ,. 2900 -- - -

141-093-17088 NnSWC 4664 100 50 47 1 1974 6-74 II 112BGFV 2S -- -- 71 .1 0
141-093-19000 NnSWC 4609 260 85 79 1 1973 3 12-73 II 112BGFV 3S 4040 7 .0 212 3
141-093-20800 H .P.5R6/H1/ROT 55 -- 16 1912 35 -- K 125SNLB 1 2690 10 .0 - -
141-093-20000 NnSWC 4610 1CO 55 49 1 1973 12-73 112BGFV 3S 5230 5 .5 213 2
141-093-220CD NnSWC 4663 220 112 108 1 197 4

	

.14 6-74 U 112BGFV 2S 1030 9 .5 213 3

141-093-30APA 111/S/-C

	

460R 140 39 33 1 1973 5 12-73 II 112BGFV 3S 1340 6 .5 213 5
141-094-02RRA A .SICKLER 75 45 4 1969 40 -- K 125SNLB S 2320 11 .0 - -
1 .41-094-04966 NnSWC 4668 720 161 158 1 1974 30 7-74 D 112BGFV 25 3560 9 .0 217 5
141-094-0660 Sncnnw NIL CO 6090 -- - - 1954 -- -- 11 -- -- -- -- 228 5
141-094-06000 NnSwC 4669 900 1974 II 228 8

141-094-08000 NnSwC 4605 00 __ 1973 _ -
141-094-12CAA J .OSTER 70 18 1920 30 S -- -- 7000 10 . 0
141-094-140/A M .SICKLER 275 -- 6 1969 -- K -- S 2150 11 .5 - -
141-094-15688 NnSwC 4607 220 174 118 1 1973 -- U 112BGFV 35 2860 8 .5 216 2
141-094-16666 NnSWC 4472 100 51 48 1 1972 7 10-72 n 112BGFV S 908 8 .5 718 8

141-094-17868 NnSwC 4606 HO 49 43 1 1973 9 2-74 U 112BGFV 3S 717 7 .n 223 0
141-094-17869 L .KAnRMAS 42 -- 18 1946 22 -- K -- S 700 -- - -

141-094-2000R J .WANNER 70 6 1949 70 -- K 112BGFV S 1310 10 .0 - -
141-094-21CCD W .TRRMASCHY 185 -- 4 1054 +4 9-71 S 12551/LB 1 2590 10 .0 - -
141-094-32DRR A .J .LEISS

46 18 1 5

4094-34AAA NnSI+0

	

4665 200 154 1 .8 1 1974 8 7-74 125SNLB 1-I, 5330 13 .0 216 7
141-044-34660 NnSWC 4666 200 140 138 1 1974 17 7-74 U 112BGFV 29 3010 8 .0 717 n
141-094-34CAD M .IILLINGFR 1380 1340 5 1971 80 -- K 211FXHL S 2250 15 .0 - -
141-094-34060 NnSwC 4667 140 119 113 1 1974 14 7-74 11 125SNLB 1V 4530 10 .0 717 2
141-094-35RPC NnSWC

	

8276 260 182 176 1 1971 1? 17-71 U 112BGFV S 3490 8 .0 2167



CASING OATF WATER
SPECIFI C
CONDUCT- TEN- ALIT -

LnC AL 0RILLEu 6)LL 088151 OIAN- DATE' 1. 5355 LIATER U SF MAJI1R FLARING ANCE PER- TIIUE -
NFU_ 0wN8R TFPTH 1)F'TH IIFPTH FTFP URILLFU LFVlL LF1)FL OF AOIIIFEP P67651AL (UMHOS/CM STORE OF

	

LSI I
RIIIMRFR (FT) (FT) [FT) (IN) NEAR) (FT) MFASURFI WATER @

	

25°C) 1°CI (FT )

141-09 4 -35000 V .POUR 120 100 4 1 9 60 3n K -- S 230 0
141-095-01980 N .JAPLII 2 5KY 42 30 15 1964 26 -- H -- P 290 0

141.-095-02R5P T .010KLFR 40 2 . 24 1965 30 -- K 125SNLB 1 3400 - -
141-09' ;-07000 A .J .KI1814 317 286 . 1966 -- S 125SNLB 1 2300 10 . 5
141-097-0711CP 0 .KAOROA5 40 -- 24 1960 20 -- H -- -- 4600 12 . 0

14] .-095-06C51) 0 .5A00W5KY 300 295 -- 4 1965 -- -- 125SNLB S 1970 11 . 0
141-095-08800 F .J .RIIORNA 30 -- 18 -- 13 6-77 125SNLB -- 5910 11 . 5
141-095-1YA88 J .KIITIK 54 38 18 1963 16 -- __ 1400 9 . 0
141-095-17A0C Ii .50F83 10T 37 -- 111 1957 12 S 3400 - -
141-095-17ACC 1 .PAVLI0E6 225 210 4 1969 190 H -- S 788 10 . n

141-075-70CCl) N1'SI-5

	

4670 40 197 4

141-094-24CAC V .RARTA 40 -- I0 1964 2n -- S -- P 1900 - -
141-0 9 5 -74CA(1 J .J .KAOES1AS 38 -- 18 1947 34 -- S -- S 2150 - -

141-095-29RAC 7. .61 0 12 66 -- 4 1968 20 K 125SNLB 1 668 9 . 0

141-095-32AAC T . PAVL ICFK 60 18 1946 40 S 125SNLB 1 2600 9 . 0
141-095-33430 NDSWC .277 40 -- -- -- 1971 -- -- 11 -- -- -- - -

141-095-34009 .1 .1 .KAI)RNAS 16 6 18 1948 10 -- H -- G 1750 - -
141-095-35CAA 8 .KIIPIK 140 120 6 1964 -- -- K -- S 1400 - -
141-094-0201)0 V .SAIINSKY 45 -- 24 1964 17 H 125SNLB R 4200 11 . 0

141-096-0400(1 F .001(406 16 84 -- . H -- -- 3300 11 . 0
141-096-0611(1A I .OVIRAK 52 74 1940 12 -- H -- S 1400 - -
141-094-1 1(145 I- .CAnr1NSKV 150 -- 4 1946 130 H -- S 2450 - -
141-096-13050 NnS6C 4677 40 -- -- -- 1974 -- U
141-096-13CCC NnSWC

	

4671 40 1974 I I

141 .- 0 0 6_131 1 4 5 R .502II4I58Y 175 121 4 1964 4n K 125SNLB 1110 10 . 0
141-096-1 R8 08 A .F:RI-N 14 -- 60 -- 6 K -- 1900 - -
141-096-79CC8 R .K1(STFL60KV 61 56 24 1930 23 -- H -- 1900 --
1.41-096-72004 L .FICFK 725 220 4 1964 70 -- H 125SNLB S 1260 12 . 0
141-094-29050 NFU HRAIFC 10 -- 6n 1937 5 7-71 H 125TGRV 1 792 13 .0 --
141-096-248BA NDSWC

	

8278 40 -- -- -- 1971 -- -- U -- -- -- -- - -

141-096-29008 NOS4IC

	

8779 .0 41 34 1 1971 15 12-71 I) 112TRRC 4S 1220 7 .5 248 5
141-096-79000 R0501~452. 9 2100 1740 -- 1971 229 8-73 U 211FXHL V 2470 -- 248 3
141-096-375CC
141-094-37000

1(05145

	

878 0
NDSWC

	

8281
4 0
20

-- - -
--

197 1
1971

_ 2

--

( I

ll
_ 2

141-096-34000 110 9140

	

4671 40 -- 1974 U - -

141-094-3405(1 S .FICFK 70 18 1961 45 -- H 125SNLB 1. 1975 12 . 0
141-096-36451) F .KAI)RMAS 70 1 8 1942 30 -- K __ 12 . 0
141-097-01000 0 .5 .0000WSKY 60 18 -- 39 7-71 K -- 45 0
141-097-03444 DX .L10 .ORILCING 250 - - 1962 U _ - 255 5
141-097-0458 . 0 .1-IFCKF8 67 18 1940 75 H -- -- 1610



CASING nOTF WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL ()PILLED 9FLL CASINO DIAM- OATF WATER WATER ))SF MAJOR BEARING ANCE PER- TUOF -
WELL 0WNFR 1)FVTH 1160TH OFPTH ETFR DRILLED LEVEL LFVFL f1F AOIIIFER MATERIAL ()MHOS/CM ATTIRE OF LS O

III!MRFR (FT) (FT) (FT) (IN) (YEAR) (FT) MFASIIPFI WATER @

	

25°C) (°C) (FT )

141-097-06980 R .STF FFAN 33 -- 36 -- H H 125SNLB 5 1040 9 . 5
141-097-06ORD G .5TFFFAN 30 74 6 1960 16 S 125SNLB 1 1150 10 . 0
141-097-1000A O .HFCKFR 70 -- 18 1950 4 K -- S 561 11 . 0
141-097-11000

r

	

V1~ -
1962 255 5

141-097-14ACA C .PALLANYNF 24
9

11 K S 1650 8 . 5

141-097-141)00 W .JIRGFS 19 96 1912 2 -- H S 3850 - -
141-007-15RRR OX . !_IG .DR ILL 1111, 160 -- -- 1962 -- L1 255 0
141-097-151)01) NISWC 4676 40 -- 1974 -- -- I 1
141-097-17P OX .LIG .ORIL_ING 130 -- 1962 -- -- II 252 6
141-097-1HAAC L .KOSTFLECKY 65 -- 5 -- 20 K 1010 12 .0 - -

141-097-19000 0X .01G,D1)IL_1N0 220 1962 -- -- 256 7
141-097-21RRC 6001C 8282 40 1971 - -
141-097-23AAA OX .LIG .0RIL_I11i0 160 - - 1962 -- - - 251 5
141-097-73800 N .J18GF5 90 - - 6 1950 30 - - -- -- 2220 10 . 0
141-097-250AP Nnswf 4674 30 22 19 1 1974 R 7-74 112TRRC R 1020 9 .5 248 8

141-097-26880 NnSWC 4675 40 -- -- -- 1974 -- -- I I
141-097-76800 C .SAOOWSKY 54 -- 18 1956 10 6-77 H -- S 345 0
141-007-76CAR J .KDSSY 30 26 74 1957 18 -- H -- S 1450 -- --

141-097-78CAC J .KTYTOR 70 -- 12 -- 6 6-72 II -- 1100 9 .5 - -_

(0141-047-31D00 DX .LTG .IIRILLING 230 -- -- 1962 -- -- II -- -- -- 262 0

141-097-37880 P .71)LINSKY 60 55 13 1958 45 H S 784 11 . 0
141-097-34800 J .GIILKA 11(1 80 4 1956 60 S 1680 12 . 0
141-097-36000 n0 .LIG .ORILLING 210 -- - - 1962 - - 254 4
141-097-36088 C .RRF IN 55 18 1961 40 1350 11 . 0
142-091-0600 TEXACO

	

INC . 5150 - - 1969 - - 198 9

147-091-08CCR M .RASFFLLIf, 57 -- 6 1946 -- -- K -- S 2000 10 .0 --
142-091-091)FA 0051-IC

	

8256 40 31 7P 1 1971 15 11-71 U 112BGFV 8G 1300 7 .0 197 9
1.47-091-10000 NOSwC

	

8755 40 -- -- -- 1971 -- -- U -- -- -- -- --

142-091- 101)00 L .GRFFN5HI5LO5 91 76 2 1950 18 -- H 125SNLB 1 2400 -- - -

142-091-121)0 J .0801'LFY 945 867 2 1963 +84 9-71 S 125CBLD S 2650 13 .0 194 0

142-091-14840 11)05)10

	

4698 160 51 48 1 1974 15 7-74 11 112BGFV 35 2500 8 .0 191 7
147-0111-1411011 N0Sl-IC

	

4699 40 -- - - - .- -1974 - - II 191 8
142-091-15401) 1105 . 0

	

4700 180 131 128 1 1974 14 7-74 I) 112BGFV G 2590 8 .5 190 8
147-091-15000 NnSwC

	

H258 200 143 136 1 1971 18 11-71 112BGFV S 2490 7 .5 192 3
142-091-17880 NOSWC

	

8254 60 32 24 1 1971 12 11-71 112BGFV R 832 7 .5 197 8

142-001-17A04 00590

	

8257 40 25 77 1 1971 16 11-71 112BGFV R 1020 193 0
142-091-27800 A .041104001)1 50 38 - - 3 1950 H - - K 125SNLB 1 4000 -- - -

147-091.-2501111 A .5CHSO111T 1300 1290 1230 7 1966 +27 9-71 S 211HLCK V 2310 16 . 0
142-091-28ACn 1 .84/II_7 164 174 2 1950 1.0 - - K 112BGFV S 2500 -- - -

142-091-33000 11100110

	

4697 240 41 78 1 1974 18 7-74 II 112BGFV 3S 2110 8 .0 1945



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

_nC AL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TUDE-
WELL OWNER DEPTH DEPTH DEPTH ETER DRILL ED LEVEL LEVEL OF ADIIIFER MATERIAL (WINOS/CM ATURE OF

	

LS D
NIIMRFR (FT) (FT) (FT) (IN) (YEAR) (FT) MEASURED WATER @

	

25°C) 1 0C) (FT )

142-091-34AR8 C .SCHNAIDT 120 6 1950 RO 125SNLB 1 250 0
142-091-350AA R .MAFRSCHBECKER 70 -- 4 1965 50 -- -- 2000 - -
142-092-O88R8 R .SCHNELL 97 -- 8 1964 1255NLB 1 1440 13 . 0
147-092-090AB NDSWC 4467 1800 -- -- - - 1972 F 8-72 211HLCK V -- - - 199 0
142-092-10AA0 HANSEN BROTHERS 55 46 34 3 1959 15 -- -- S 240 0

142-092-10 NBC K .PER HIJS 215 190 4 1971 F 4-72 U 125SNLB S 2780 9 . 0
142-097-10RCC1 NDSWC 8253 140 -- 1971 -- -- 11 198 2
142-042-10BCC2 NDSWC 8753A 40 28 25 1 1971 12 11-71 U 2710 7 .5 19R 2
142-092-11BBC K .PFR HITS 150 97 3 1951 40 -- K 125SNLB 1 2700 -- - _
142-092-12BCC1 N .DRESSLER 60 48 43 3 1953 2 K 125SNLB S 2350 10 . 0

142-092-12RCC2 N .DRESSLER 250 -- 3 1952 +5 -- S 125SNLB -- 2800 11 . 0
142-097-70DAn K .HA(ICK 125 85 4 1966 45 -- K 125SNLB B 1800 - -
1.42-092-26BCA J .BERGER 150 106 -- 4 1961 80 -- K 125SNLB 1 350 0
142-097-27CRB A .H0IICK 1160 1154 1134 2 1973 2.2 10-73 K 21IHLCK S -- - -
142-097-27CBC A .HAIICK 50 44 24 1967 - - K 125SNLB 1 2850 12 . 0

I47-092-29CCD F .SITTER 45 30 4 1967 25 K 125SNLB 1 1225 --
142-092-339AA C .HUESKE 187 2 1966 160 125SNLB 1 '900 11 . 0
142-097-34888 A .HUESKE 305 232 4 1970 250 125SNLB S '60 13 . 0
142-093-02D8A J .S TAIIO INGER 12.0 6 -- 0 125SNLB 1 2150 - -

o l 42-093-03DAB E .PAULSON 81 72 4 1961 30 125SNLB 1 1300 11 . 0

142-093-04000 I .PAIILSON 45 4 1969 25 K 125SNLB 1 180 0
142-093-04DDD NnSWC

	

8270 40 1971 - -
142-093-05DAC C .PFRHIJS 90 79 4 1951 12 -- K 125SNLB 1 290 0
142-093-0 8ARB NDSWC

	

R271 180 -- 1971 -- -- U 205 6
142-093-09RRA NDSWC. 4691 100 58 48 1 1974 12 7-74 I1 1255NLB 1 3320 8 .5 202 4

142-093-12DAB A .GUS TAFSON 110 - - 4 1945 - - K 125SNLB 1 2300 -- - -
142-093-18888 NDSWC 4690 120 86 83 1 1974 67 7-74 11 112BGFV R 3760 8 .0 215 7
142-093-180RA L .HAUGEN 120 18 1905 40 -- 125SNLB 1 -- - -
142-093-18DBB L .HAIJGRN 55 18 1930 30 H -- -- 1400 - -
142-093-20RRD C .FICHTER 30 24 1R 1950 10 H 1128GFV G 1200 12 . 0

142-093-21DAC 0 .VAADEN 51 41 24 1970 34 H 125SNLB 1 325 0
142-093-24CAC J .JURGENS 78 73 18 1941 58 K 125SNLB 1 2000 -- - -
142-093-26AAD R .FRIDLFY 60 - - 16 -- 30 K -- -- 1600 -- - -
142-093-28RAA NDSWC 8269 120 -- - - 1971 - - -- -- -- -- 206 7
142-093-2RBRA NnswC 4620 120 94 RR 1 1973 15 12-73 11 112BGFV 3S 3860 7 .5 206 6

142-093-31888 NDSWC 4619 60 1973 -- - - 209 6
142-093-310D0 NOS wC

	

8272 40 -- - - -- 1971 -- -- I J
1.42-093-32DCC NDSWC 4616 80 70 64 1 1973 2 12-73 ll 125SNLB 3V 2020 7 .0 208 8
147-093-34OC8 R .VAAC,EN 35 30 30 1902 30 K -- -- 971 11 .0 --
142-094-060AA D .GALVEN 160 - - 6 1927 75 K P 4400 11 .0



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TUDE -
WELL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF AQUIFER MATERIAL (pMHOS/CM ATURE OF LS D

NIIM RFR (FT) !FT) (FT) IINI !YEAR) (FT) MEASURED WATER N

	

75°C) (*GI IFT I

142-094-08AAA A .HAAG 6 36 -- 3 8-71 U -- -- -- - -
142-094-08000 D.WERSTER 226 -- 4 1966 56 -- H 1255811_8

~1

4410 11 .5 --
142-09',-OPCDC
142-094-0900D

NDSWC

	

'168 9
NDSWC 4688

20 0
220

9'1
163 157

1
1

1974
1974 37 7-74 U 1128GFV R 4260 10 .0 215 7

142-094-09000 NDSWC 4687 60 -- -- -- 1974 -- -- -- -- -- -- 219 1

142-094-1900C G .SICKLER 60 18 1919 15 -- K 125SNLB 1 2600 10 . 5
142-094-190011 N .DAKOTA STATE 50 -- 6 -- 24 6-73 H 125SNL8 -- 6190 11 .0 - -
142-094-2080A A .MILLER 75 70 18 1949 45 -- K -- S 2500 11 .0 - -
142-094-22AA LADD PET .CO . 5537 -- -- -- 1969 -- -- U -- -- -- 225 2
142-094-27DDC NDSWC 4471 60 1972 U

142-094-2RC88 J .HITMACHER 106 91 6 1960 40 H 125SNLB 1 290 0
142-094-2RDCD NDSWC 4470 60 -- -- -- 1972 -- U -- -- - -

142-094-3088A A .SICKLER 120 6 1965 100 S P 220 0
142-094-33RCC NDSWC 4469 120 - 1972 -- U -- -- -- --

142-094-34A80 E .NEWTON 56 53 6 1923 40 K 3100 10 . 0

142-094-35888 NDSWC

	

8274 100 -- 1971 -- U -- - -

142-094-35CB8 NDSWC 8275 80 - - __ 1971 - -
142-094-35000 NDSWC

	

8273 160 68 62 1 1971 6 11-71 U 112BGFV S 3520 7 .5 212 7
ro 142-095-028CB G .MILLER 85 84 -- 4 1968 60 -- H 125SNLB 1 1980 11 .0 --

142-095-04CCD R .WANNEMACHER 40 37 18 1958 20 H -- R 1540 10 . 0

142-095-06ACO H.KOVASH 40 18 1950 18 K -- f, 400 0
142-095-10ACC J.MEDUNA 100 6 1968 -- K S 200 0
142-095-12CA8 H.HEISER 85 24 -- 70 K -- -- 280 0
142-095-14AC8 L .JARLONSKY 35 60 -- 25 S -- -- 680 0
142-095-17808 H.DUKART 39 18 1969 34 S 1128GFV R - -

142-095-20BCB C .FISHER 86 80 18 1946 20 K -- S 1650 11 . 0
142-095-2400C A.SICKLER 60 54 24 1948 50 K -- P 3100 12 . 0
142-095-278CC L .BAHLEY 56 -- 18 1946 18 K 125SNLB 1 745 - -
142-095-29CAD R.BEZDICEK 60 18 1950 45 K -- S 1500 --
142-095-32CA0 C.HURICH 68 18 1945 57 K S 1600 9 . 0

142-095-33000 0.000LEVSKY 64 -- 24 -- -- K 125SNLB S 5770 10 . 5
142-096-010118 R .W .S000WSKY 125 112 4 1954 55 S -- S 2600 9 . 0
142-096-01DDC1 R .W .SADOWSKY 150 132 4 1960 80 S -- S 3100 10 . 5
142-096-01011C2 R .W .SADOWSKY 50 46 18 1943 35 H 125SNL8 1 2700 12 . 0
042-096-04CD81 L.HENDR!CKS 33 -- 36 -- 30 H -- 2300 - -

142-096-06DA8 J .SEMERAD 248 240 -- 4 1960 60 -- K 125SNLB S 390 0
1 .42-096-12DDA J .KOVASH 20 -- 72 1934 14 8-71 H -- S 2800 - -
142-096-1888A H .FROEHLICH 52 35 4 1965 12 -- S 125SNL8 1 3390 10 .0



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TUDE-
WELL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF ADUIFER MATERIAL (OMHOS/CM ATURE OF LS O

NUMBER (FT) (FT) (FT) (IN) (YEAR) (FT) MEASURED WATER @

	

25°C) (°C) (FT )

142-096-26CDA T .METZ 29 18 1958 10 H P 270 0
142-096-300AA C .KAORMAS 75 55 24 1969 25 S
142-096-32DC0 O .DVORAK 70 18 1961 40 8-71 H 4400 - -
142-096-34CAC A .HE ISER 20 60 -- 10 -- H 125SNLB 1 2800 9 . 0
142-096-36CCB O .RIDL 22 60 3 K -- S 4250 10 . 0

142-097-04DAA R .MEYER 32 24 1948 11 K 125SNLB 1 380 0
142-097-09AAB M .GRIEGS 50 18 1956 35 H 125SNLB -- 420 0
142-097-20CAD W .O .FISHER 63 40 5 1970 30 H -- S 110 0
142-097-2200D H .HECKER 68 63 24 1970 30 -- H S 3000 - -
142-097-24CCB E .KUKLA 60 24 1968 15 5 G 4910 8 . 5

142-097-24DCB G .SCHMIDT 10 18 3 H 3400 9 . 5
142-097-25C0B C .KAORMAS 18 4 -- 5 H 7800 13 . 0
142-097-29CBB R .STEFFAN 60 4 1965 30 H S 1100 - -
142-097-32CAA L .PAVL ICEK 22 18 1900 13 8-71 K S 1400 - -
142-097-34DCC G .MARSH 22 18 1965 8 K S 620 11 . 0

143-091-03000 NDSWC 4702 40 1974 - -
143-091-04AAA1 J .ZARR 70 20 5 1970 30 -- K 5 270 0
143-091-04AAA2 J .ZARR 72 72 24 1972 30 8-73 S 125SNLB 1 2300 - -

44,
143-091-060AA J .DUTT EN HF FER 50 -- 6 -- 25 -- H -- -- 2900 --

n, 143-091-07CAA P .FL ECKE NSTE IN 126 96 4 1969 - - 125SNLB 1 1300 9 . 0

143-091-07CBC P .FLECKENS TE IN 250 -- 2 -- 60 K 160 0
143-091-08DCD B .DUTTEN HE FER 60 58 5 1968 55 K 883 11 . 0
143-091-11CRA W .STRE IFEL 98 88 78 4 1966 40 S 125SNLB 1 996 8 . 0
143-091-14000 G .BAUER 140 130 4 1966 40 -- S -- S 2300 9 . 5
143-091-17BC0 J .SCHWEITZER 148 106 -- 4 1957 -- S 125SNLB V 1800 10 . 0

143-091-18BAD J .SCHWEITZER 104 -- 4 1957 60 -- S 1128GFV G 795 8 .5 - -
143-091-19AAA1 NDSWC 4602 900 670 652 2 1973 119 7-74 U 125TGRV V 2830 10 .5 213 0
143-091-19AAA2 NDSWC 4602A 80 66 63 1 1974 23 7-74 (1 1126GFV R 1680 8 .0 213 0
I43-091-19AAA3 NDSWC 4602B 160 149 147 1 1974 23 7-74 U 1255NLB 2V 2530 9 .0 212 9
143-091-198 DC J .BOSCH 45 -- 30 1952 42 -- H 125SNLB S 3300 -- - -

143-091-21888 NDSWC 4701 100 -- -- 1974 -- U 213 5
143-091-228AA J .EHLI 93 4 -- 8 K 125SNLB 1 1100 - -
143-091-25ACC E .BAUER 40 18 1958 16 K 125SNL8 1 1100 - -
143-092-03BAA1 A .SWENSON 108 96 2 1946 25 K 125SNLB 1 1080 9 . 5
143-092-03BAA2 A .SWENSON 30 18 1919 23 K -- S 1050 9 . 5

143-092-046 CB1 M .SELLE 75 73 4 1949 20 H 125SNLB 1 80 0
143-092-048 CB2 SELLS BROTHERS 60 53 -- 4 1969 -- -- S 125SNL8 1 3900 10 .0 - -
143-092-07D00 NDSWC 8226 60 25 22 1 1971 4 11-71 U 112BGFV S 480 7 .0 215 6
143-092-OBCCC1 P .PA ULS ON 55 -- 4 -- -- -- K -- -- 1900 9 .5 - -
143-092-080002 P .PAULSON 50 4 1951 S 1126GFV 557 9 .5



CASING DATE WATFR
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TUDE -
WELL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF AQUIFER MATERIAL (UMHOS/CM ATURE OF LS D

NUMBER (FT) (FT) (FT) (IN) (YEAR) (FT) MFASIIRFD WATER 95°C) ( P C) (FT )

143-092-10ACD J .ROKNES 156 144 4 1970 -- -- K 125SNLB S 2200 - -
143-092-118CC J .LEINTZ 110 90 3 1943 75 S 125SNLB 1 1100 9 . 0
143-092-11BDD J .ROKNES 250 -- 4 196 7
143-092-13000 NDSWC 8225 60 -- -- -- 1971 -- U -- -- V
143-092-140A0 L .SCHUMACHER 98 14 4 1968 50 -- H 125SNLB 1 250 0

143-092-16BBA NDSWC 4716 80 51 48 1 1974 9 7-74 U 11200FV 2S 1000 10 .0 218 0
143-092-17000 NDSWC 8227 60 -- -- -- 1971 -- -- U -- -- -- -- 218 2
143-092-170DC M .BIFFERT 135 122 4 1972 46 7-72 S 125SNLB 1 1020 8 .0 --
143-092-18000 J .FISCHER 114 4 -- 94 -- K 125SNLB 1 1350 --
143-092-20000 R .SMITH 132 4 1915 50 -- K 125SNLB 1 929 10 . 0

143-092-22AA0 F .SCHUMACHER 64 54 6 1955 50 H 125SNLB 1 751 11 . 0
143-092-268CA L .KUHN 60 42 -- 4 1958 -- U 125SNLB I -- --
143-092-30BCA A .SCHUMACHER 160 154 5 1969 80 K -- 0 2200 - -
143-093-OICBA P .KNAPP 20 -- 18 -- -- K 125SNLB 1 1700 --
143-093-03CCB C .NODLAND 24 22 4 1951 12 H -- S 1350 11 . 0

143-093-05DAC GOODSTEIN DRLG . 5222 -- -- 1968 -- U -- -- -- 217 8
.143-093-06DAD M .SYNNES 70 55 -- 4 1949 56 K 125SNLB 1 4000 - -
143-093-ORDAA NDSWC 8196 200 -- -- -- 1971 -- -- U -- -- -- --
143-093-09AAD NDSWC 4719 200 152 149 1 1974 35 7-74 U 112BGFV 3S 2020 15 .0 216 1

, 143-093-09BCB NDSWC 4600 965 396 378 2 1973 93 2-74 U 125SNLB V 3140 7 .0 213 3

143-093-09CBC NDSWC 4718 140 41 38 1 1974 32 7-74 U 112BGFV R -- -- 212 8
143-093-10BCB NDSWC 4720 140 91 88 1 1974 35 7-74 U 112BGFV 35 -- -- 216 5
143-093-14AAD NDSWC 8228 200 133 127 1 1971 15 11-71 U 112BGFV S 1250 7 .0 714 3
143-093-14088 F .HEIDECKER 120 100 4 1970 30 -- K 125SNLB 1 1900 -- - -
143-093-18ACB S .STROMME 50 40 6 1964 15 H -- S 987 10 . 0

143-093-2000C F .FORSTER 120 100 6 1958 78 K 125SNLB 1 2650 - -
143-093-22CCA T .SAMPSON 84 64 6 1968 66 H 125SNLB 1 4000 10 . 0
143-093-24888 F .KLEE 110 -- 3 1946 30 K 125SNLB 1 1700 - -
143-093-26CAA M .EVINGFR 90 18 1958 60 -- H 125SNLB 1 2000 - -
143-093-314C0 R .STEIN 150 4 1967 +4 8-71 K 125SNLB S 3110 9 . 0

143-093-31000 R .E .STEIN 98 90 4 1972 14 11-72 S 125SNLB 1 -- - -
143-093-33688 NDSWC 4717 120 -- -- 1974 -- U -- -- -- -- 207 8
143-093-338CC E .PAULSON 85 79 4 1961 -- S 125SNLB 1 5260 10 .5 - -
143-093-33000 NDSWC 4621 100 -- -- -- 1973 '- U -- -- -- -- 203 2
143-094-05888 A .STECKLER 90 4 - - +4 8-71 S 125SN1_R 1 1890 7 .5 212 7

143-094-05BCB L .STECKLER 70 61 61 4 1972 26 8-73 K 125SNLB 1 1150 - -
143-094-080005 L .STECKLER 80 -- 12 -- -- -- S -- -- 1190 7 . 0
143-094-OBCCC2 L .STECKLER 82 -- 3 1944 27 H 112BGFV S 2400 - -
143-094-12DOA E .HUESKE 14 12 18 1961 11 -- K 125SNLB 1 3300 -- - -
143-094-17BBA NDSWC 8197 200 102 96 1 1971 8 10-71 11 112BGFV S 2450 7 .5 2110



CASING 13ATF WATER
SPECIFI C
CONDUCT- TEM- ALTi -

LnCAL DRILLED WELL CASING DIAM- DATE WATER 4ATFR USE MAJDR REARING ANCE PER- T)IDE -
H ELL DNNFR DEPTH DEPTH DEPTH ETER DRILLED LEVEL LFVF-L OF AOIIIFFR MATFRIAL (pMHOS/CM ATURE OF LS D

NUMBER (FT) (FT) (FT) (IN) (VFAR) (FT) MEASURED WATER @

	

25°C) )°C) (FT )

143-094-19CRC NDSWC 4682 40 -- -- -- 1974 U
143-094-190001 L .OVDRAK 33 -- 18 -- 19 9-71

S

143-094-190002 NnSWC 8199 100 69 66 1 1971 17 10-71 112BGFV R 2180 7 .5 211 5
143-094-208CC NDSWC

	

8198 60 -- -- -- 1971 -- - -
143-094-200CC NDSWC, 4683 180 104 98 1 1974 17 7-74 112BGFV R 3710 8 .5 209 0

143-094-21CCA1 H .KnLLE9 89 81 4 1965 -- 5 125SNLB 1 3530 7 . 5
143-094-21CCA2 H .KOLLER 18 - - 4 1951 H 112BGFV R 2870 8 . 5
143-094-73BAC NDSWC, 4685 40 -- -- 1974 -- -- U -- -- -- - -
143-094-230C1) NDSWC 4686 40 - - 1974 U _ _

143-094-25BC0 R .LFFOR 22 18 1947 17 9-71 H 112BGFV S 1410 8 . 5

143-094-26000 O .ANOERSON 160 -- 6 1963 40 -- K 125SNLB 1 3500 8 .5 - -
143-094-28808 H .KOLLER 86 - - 4 1964 -- -- S 125SNLB 1 3500 7 .5 - -
143-094-78588 NDSWC 4684 60 26 23 1 1974 12 7-74 I1 112BGFV R 2340 8 .0 208 9
143-094-31408 NnSWC 8200 220 124 118 1 1971 12 10-71 11 112BGFV S 2470 7 .5 211 1
143-094-1288A E .M000NNELL 65 - - 4 1971 -- -- H -- S 1200 - -

143-094-32000 NnSWC 8201 220 144 138 1 1971 34 10-71 II 112BGFV G 2970 8 .0 213 0
143-094-349A0 M .JORDAN 40 -- 18 1949 14 -- K -- S 748 9 .0 - -
143-095-03CR8 D .TWIST 100 78 4 1960 40 K 125SNLB 1 2700 -- - -

ro 143-095-06800 NDSWC 4677 40 -- -- -- 1974 -- I1 -- - -
.. 143-095-06CAR NDSWC 4678 400 -- -- -- 1974 -- U 221 8

143-099-07ARA G .K)1R IK 40 -- 6 1952 20 -- 125SNLB 1 200 0
143-095-07CRR T .HE INERT 32 32 74 1972 18 9-77 KSS 125SNLB 1 -- - -
143-095-08AAA T .WITT!N GER 30 74 17 1952 17 -- H -- G 4000 12 . 0
143-095-09C OA El .ROCHE 17 -- 74 1890 10 H 125SNLB 1 3800 - -
143-095-15CAA E .RERSOM 40 18 1948 24 K 5 1700 - -

143-095-19CCD M .HEISER 69 -- 24 1924 34 -- K 125SNLB 1 110 0
143-095-24An9 F .NF LSON 90 -- 6 1961 25 K 125SNLB 1 2700 - -
143-095-32AC8 E .K)IORNA 270 230 4 1970 90 -- H 125SNLB S 2660 14 .0 - -
143-095-33AA0 MnSWC 4681 30 77 1 1974 8 7-74 U 111ALVL R 4050 10 .0 716 3
1.43-095-34ACn n .OVDRAK 360 340 6 1966 150 -- K 12556L8 5 2550 13 .0 --

143-096-01AA0 C .COF 37 30 18 1952 18 H -- B 160 0
143-095-03ARA NDSWC 4679 40 -- -- -- 1974 -- Il -- -- -- - -
143-096-03ACD L .KAnRMAS 78 - 24 1948 18 S 125SNLB 1 1200 7 . 5
143-096-10008 J .BIILLINGER 50 18 1948 40 K 125SNLB 1 767 10 . 0
143-096-12008 0 .88F8 150 135 -- 4 1971 50 K 125SNLB 1 2300 - -
143-096-06ADD J .

	

STROH 74 68 16 28 K 125SNLB 1 - -
143-096-12AD0 0 .BRF8 704 -- -- -- 1973 -- U -- -- -- - -
143-096-16A48 F .KUBIK 210 -- 4 1963 190 S -- S 1950 9 . 5
143-096-16CRA F .KIIRIK 240 -- 4 1963 220 S -- S 1700 10 . 5
143-096-18CG8 G .STRDH 30 15 18 1958 7 -- S 125SNLB 1 6200 --
143-096-21800 F .KHRIK 167 150 -- 4 1966 130 S 1255NL8 S

5
548 9 . 0

143-096-22BBC F .KUBIK JR . 184 180 16 1947 85 -- K 125SNLB -- --



CASING DATE WATER
SPECIFI C
CONDUCT- TEM .- ALTI -

lOCAL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TUDE-

AELL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF AQUIFER MATERIAL (pMHOS/CM ATURE OF LS D
NIIMRFR (FT) )FT) (FT) (IN) (YEAR) (FT) MFASURFO WATER (a

	

25 A C) ( 0C) (FT )

143-096-25000 W .STROH 140 138 -- 6 1970 20 K 125SNLB 1 130 0

143-0Q6-27088 R .SCHNEIDER 175 160 4 1966 60 S 125SNLB S 3440 11 . 0
143-096-32DRA R .TDRMASCHY 90 -- 4 1964 45 -- K 125SNLB 210 0

143-096-33808 NDSWC 8202 60 -- -- 1971 -- U
143-096-33CRB NDSWC 8203 80 1971 -- U

143-097-01880 F .MAHLMANN 40 18 1957 K 125SNLB 1 2200 - -
143-097-050AC T .SPFLEVOY 102 87 4 1972 -- S 125SNLB S 1780 8 . 0
143-097-0508A T .SPELFVOY 90 80 18 1960 70 K -- S 1600 --
1 .43-097-09000 M .STROH 70 60 4 1965 60 S 125SNLB S 870 11 . 0
143-097-14000 C .SCHMITT 80 - - 24 -- -- H -- -- 1400 --

143-097-20000 0 .STEFFAN 20 -- 18 1969 8 S -- -- 571 - -
143-097-24088 A .STRDH 70 58 6 -- 60 K 125SNL8 S 779 10 . 0
143-097-34000 J .SCHMIDT 50 -- 18 1958 30 -- H 125SNLB S 2600 --

144-091-04RRC E .GUSTAFSDN 47 4 -- 14 9-71 5 -- -- 1225 7 . 0
144-091-04RCA E .GIISTAFSON 65 6 1970 33 9-71 S -- -- 1400 8 . 0

144-091-048CR E .GUSTAFSOM 28 2R 24 1964 16 9-71 H -- - -
144-091-05AOA MOSWC 8214 40 -- -- -- 1971 — -- U -- -- -- - -
144-091-08RRAI F .SCHROEDER 40 40 24 1960 19 H 125SNLB 1 1680 - -

ro 144-091-OR8BA2 F .SCHROEIIFR 40 40 12 -- 19 -- S 125SNLB 1 1510 8 . 0
"1 144-091-10ACD O .VOEGELE 28 24 24 1972 23 8-73 H 112BGFV S -- - -

144-091-1080R L .RASZLER 45 -- 24 1972 32 9-73 H 125SNL8 1 1510 - -
144-091-10CAA1 F .Z_IMAN 4R 24 -- 36 8-71 H 112BGFV -- 2390 11 . 0
144-091-10CAA2 R .L .PE0ERSON 33 24 1968 29 8-71 . H 112BGFV -- 1100 9 . 5

144-091-10CAA3 N .PACIFIC

	

RR . 68 61 8 1953 28 8-71 U 125SNLB 1 -- - -
144-091-10CRR NDSWC 4703 60 -- -- 1974 -- -- U -- -- - -

144-091-10008 S .SITTER 58 54 24 1972 49 9-77 H 112BGFV R 136 0
144-091-11888 NDSWC 4705 100 -- -- -- 1974 -- -- U -- -- -- - -
144-091-11BCA1 J .LORFNZ 74 59 4 1964 35 -- K 112BGFV R 2650 10 . 0
144-091-11BCA2 J .LORF_NZ 45 40 4 1952 35 -- U 112BGFV S -- - -
144-091-11000 NOSWC 4706 80 -- -- -- 1974 -- (I -- - -

144-091-11000 NDSWC 4704 100 -- 1974 -- -- U
144-091-12880 J .JOHNSPN 70 5 1959 50 -- H 210 0

144-091-12058 J .JDHNSON 97 5 -- 68 10-71 U -- -- - -
144-091-13CRCI E .STIIHMILIER 32 24 1967 9 10-71 H 575 - -
144-091-13CRC2 E .STDHMILLER 55 24 1929 8 10-71 H -- <500 9 . 0

144-091-15CA01 E .WOLFF 145 124 1956 -- H 125SNLB 1 198 0

144-091-15CA02 F .WOLFF 14 48 1935 R S 2400 10 . 0
144-091-15DAC TEXACO

	

INC . 5255 - - -- 1969 -- U 208 7
144-091-17000 A .SINGFR 116 5 1963 25 K 125SNLB 1 - - 1o . o

144-091-18ROA F .NEURDH 225 -- 1961 125 -- H -- S 2250



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING DIAM- DATE WATER WATER 11SE MAJOR BEARING ANCE PER- TUDE -

'ELL OWNER DEPTH DEPTH nFPTH ETER DRILLED LEVEL LEVEL OF AQIIIFER MATERIAL (UMHOS/CM ATURE OF LS D

NOMPFR (FT) (FT) (FT) (IN) (YEAR) (FT) MEASURED WATER @

	

25°C) (°C) (FT )

144-091-2000A1 H .LEE 35 35 24 1956 14 H 125SNLB 850 - -

144-09]-20CnA2 H .LFE 36 -- 24 1957 13 -- S 125SNLB 2300 7 . 0

144-091-22RC11 F .WOLFF 75 24 -- 42 10-71 S 4800 8 . 0

144-091-22RCD2 F .WOLFF 65 -- -- -- 32 10-71 - -
144-091-23098 F .S TIIHM ILL FR 1300 1732 2 1963 +15 5-72 S 211HLCK V 2450 13 .0 196 3

144-091-30AAAI N10SWC 4603 1140 774 756 1 1973 291 9-74 U 125TGRV V -- -- 222 2

144-091-30AAA2 NOSWC 4603A 520 516 504 2 1974 285 9-74 U 125TGRV 2V 2400 10 .0 222 3

144-091-30AB TEXACO

	

INC . 5360 -- -- -- 1971 -- -- II -- -- -- -- 222 9

144-091-30CRR W .M IFSSEL 31 -- 18 1956 2 10-71 O
144-091-3000A( W .M IFSSFL 42 42 24 1970 22 -- H S 77 5

144-091-3000A2 W .MIESSEL 42 -- 6 1957 20 950 6 . 0
144-091-34999 J .FIINK 35 -- -- -- 16 10-71 1)
144-091-340091 C .PLOTZKI 40 -- 30 1963 15 -- K S 165 0

144-091-340092 C .PLOT SKI 36 2R 24 1972 18 8-73 H 125SNLB S 163 0

144-092-02DC 0 O .HAUGEN 45 -- -- -- 34 10-71 U

144-097-04ACR1 F .NORDAHL 95 4 1971 83 -- H 125SNLB 1 1680 --
144-092-04ACB2 F .NORDAHL 65 -- 4R 1906 39 9-71 K 125SNLB 1 2800 7 . 0
144-092-04099 F .NORDAHL 100 AO 5 1972 50 -- S 125SNLB 1 2520 8 . 0

144-092-05999 NnSWC

	

8213 40 -- -- -- 1971 -- U
144-092-07900 J .MCNAMARA 80 68 4 -- S 125SNLB 1 1400 7 . 0

144-092-07099 J .909098RA 255 4 1959 S 125SNLB 1 1700 8 . 0
144-09?-07000 J .MLNAMA RA 50 4 1957 3 0, -- S -- -- 2000 7 . 5

144-092-09000 J .MCNAMARA 50 -- 4 1955 -- S -- -- 2180 8 . 0
1.44-092-0A0001 J .MCNAMARA 50 50 18 1941 44 K 125SNLB 1 1650 - -

144-09 2-0 RC DA2 J .MCNAMARA 81 46 4 1971 71 5 125SNLB 1 2020 7 . 5

I44-092-098CA E .MCNAMARA 260 -- 4 1955 1R0 S -- V 2700 9 . 0

144-097-10AOC1 F .LOFFELRE IN 225 -- 5 1966 50 H -- -- 2700 --
144-092-IOAnC2 F .L OF FFLREI91 164 161 5 1956 50 S 1255NL8 1 2220 8 . 0

144-097-10ADD F .LnFFELBE IN 150 142 -- 6 1959 50 S 125SNLB 1 240 0
144-092-11DC9 T .WILHELM 62 47 4 -- 42 -- S 125SNLB 1 1700 9 . 5

144-092-149001 G .FISHER 202 2 1946 90 -- K 125SNLB 1 2400 9 . 0
144-092-149002 G .FISHER 30 18 1950 25 -- H 125SNLB 1 1700 8 . 5

144-092-14800 G .FISHER 40 32 5 1946 24 9-71 S 125SNLB 1 1980 7 . 0
144-092-14CAA G .FISHER 45 18 1970 19 -- S -- -- 2150 7 . 0
144-092-14000 9105)10 8224 80 1971 - -

144-092-17ADR A .STF FFFN 195 3 160 K 2350 8 . 0
144-092-19AAA1 A .MCNAMARA 115 4 1952 PO K 1950 - -
144-092-1°AAA2 A .MCNAMARA 110 3 PO -- S 1600 7 . 0

I .44-092-72ADA A .WIL HELM 37 -- 24 22 9-71 U
144-092-74CRC M .MATHISEN 45 38 4 1970 125SNLB S 3900 9 .0



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING D1AM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TUDE -

WELL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF AOIIIFER MATERIAL OMHOS/CM ATURE OF LS D

II IMRER (FT) (FT) (FT) (IN) IVEARI (FT) MEASURED WATER @

	

25°C) 1°CI (FT )

144-092-26080 M .FRAFFORD 19 -- 22 - - 4 9-71 S 2720 10 . 0
144-092-26CAO M .FRAFFORD 270 247 2 1952 170 -- K 125SNLB S 155 0

144-092-77000 C .IRONS 100 82 64 4 1964 38 K 125SNL8 S 300 0
LEE 128 -- 6 1947 An K 125SNLB 1 1650 8 . 0

144-092-29000 NOS WC 4714 60 -- -- 1974 -- U

144-092-3080D W .KLOSKE 80 -- 6 1900 50 -- K -- -- 950 -- --
144-097-31DCD NDSWC 4623 240 216 704 1 1973 33 12-73 U 112BGFV 3C, 1220 8 .0 216 3
144-097-3100C NDSWC 4622 240 89 83 1 1973 4 12-73 U 112BGFV 9S 1460 7 .0 216 8
144-092-3204C H .SELLE 30 -- 18 - - 13 9-71 U
144-092-32000 NDSWC 4715 40 -- -- 1974

144-092-34800 1 .14055 135 116 6 1961 S 125SNLB 1 - -
144-093-08018 H .KLING 140 111 2 1954 110 H 125SNLB 1 250 0

144-099-11ARC S .POLLESTAO 158 147 2 1944 100 K 125SNLB 1 165 0

144-093-148CC A .ROHOF 140 -- 5 1972 S 125SNLB 1 - -

144-091-14C8R1 4 .ROHDE 155 151 4 1959 125SNLB S

144-093-14C502 A .ROHOF 300 -- 4 1958 -- -- K 125SNLB 1 1600 - -

144-093-151\08 A .RENNE 105 96 91 4 1972 80 7-72 S 125SNLB 1 3650 8 . 0

144-093-15CRC P .MAOSON 75 -- 18 1942 60 -- S -- -- 1050 8 . 0

ro 144-093-16CRD A .NORDSVEN 95 93 -- 3 1948 65 U 11286E9 R -- -

v 144-093-16DAD 8 .840505 75 70 4 1963 15 S -- -- 900 8 . 0

144-093-17ADA NDSWC 4724 120 98 88 1 1974 56 7-74 U 125SNLB 1 2760 8 .5 222 3
144-093-1.7A00 NDSWC 4723 150 121 118 1 1974 54 7-74 I1 112BGFV R 2480 8 .5 222 0
1.44-093-17000 NDSWC

	

8194 200 173 167 1 1971 50 10-71 II 112BGFV C,, 2640 8 .0 219 8
144-091-17000 NDSWC 4722 100 -- -- - - 1974 -- -- 11 -- -- -- -- 219 5
144-093-18AAC1 A .WFRMAGER 22 20 6 1951 10 H 125SNLB 1 2780 - -

144-093-18AAC2 A .WERMAGER 32 6 -- 10 1420 7 . 0
144-093-230001 8 .8080E 60 4 1951 30 1300 - -
144-093-23ADA2 E .ROHDE 220 -- S 1960 -- -- 1 192 0
144-093-24000 C .ROHOE 87 -- 24 1962 80 - - S 125 0
144-093-25400 W .KLOSKE 101 91 91 4 1972 50 8-72 125SNLB 1

144-093-25CAO I .RILLS 29 -- 4 - - 21 9-71 U - -
144-093-268CC NDSWC 4713 160 43 48 1 1974 10 7-74 11 112BGFV IS 2130 18 .0 224 1

144-093-76C86 NDSWC 4791 180 -- -- -- 1974 -- -- -- 227 1
144-093-26000 NDSWC 8229 200 -- -- -- 1971 11 - -
1.44-093-27AC01 H .DLSIN 170 168 4 1957 150 H 125SNLB 1 2300 8 . 0

144-093-77ACO2 H .OLSON 103 6 1946 94 9-71 U - -

144-003-27CDA H .DLSON 72 -- 4 1967 52 -- S -_ 1200 7 . 0

144-093-2940C A .NDR0SVEN 100 94 -- 4 1960 82 -- H 125SNLB 1 3000 8 .0 --

144-093-29A00 NOS WC 4721 260 180 174 1 1974 129 7-74 U 112BGFV 8 2050 9 .5 225 2
144-093-29000 NDSWC 8195 140 -- -- -- 1971 2216



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING OlAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TUDE -
WELL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF AQUIFER MATERIAL (oMHOS/CM ATURE OF LS D

NUMBER (FT) (FT) (FT) (IN) (YEAR) (FT) MEASURED WATER @

	

25°C) (°C) (FT )

144-093-32BCD G .MARTY 27 27 18 -- 12 S 1255NLB 1 825 9 . 0
144-094-01BCA E .TRAMPE 175 163 -- 4 1971 45 K 125SNLB 1 1825 - -
144-094-01BCB E .TRAMPE 94 83 4 1968 77 S 1255NLB S 2900 10 . 0
144-094-018CC NDSWC 4726 180 -- -- -- 1974 U
144-094-01CBC NDSWC 4725 80 1974 U - -

144-094-0101(0 NDSWC 8193 60 -- -- -- 1971 -- -- U -- -- -- -- --
144-094-04A8B NDSWC 4727 80 36 33 1 1974 13 7-74 U 112BGFV R 1330 8 .0 219 1
144-094-06DAA NDSWC

	

8191 140 74 68 1 1971 5 10-71 (1 112BGFV S 1130 8 .0 218 7
144-094-070AA1 F .FRITZ 130 127 109 2 1945 79 -- U 125SNLB S 2310 7 .5 227 0
144-094-070AA2 NDSWC 4599 1200 984 966 1 1973 236 U 125CBLD V -- -- 227 3

144-094-10DAA G .SCHMIDT 75 50 50 4 1972 -- S 1255NLB 1 -- - -
144-094-10000 G .SCHMIDT 174 142 -- 3 1954 70 K 125561L5 1 2000 9 . 0
144-094-11BAA E .TRAMPE 128 116 4 1968 70 S 125561L8 1 2950 8 .0 --
144-094-12088 J .H(JESKE 30 24 -- 4 1970 20 S 125SNLB 1 2500 7 . 0
144-094-13BCB J .HUFSKF 100 92 4 1955 52 H 125SNLB 1 3500 8 . 0

144-094-13000 NDSWC 4787 200 138 132 1 1974 115 12-74 U 125SNLB 1 -- -- 229 9
144-094-16000 NDSWC 8192 60 -- -- -- 1971 -- -- U -- -- -- - -
144-094-170061 FIEBIGER

	

BROS . 20 -- -- -- -- S 125SNLB 1 3610 7 . 5
ro 144-094-17DOA2 FIEBIGER BROS . 38 36 5 8-71 U -- -- -- - -

144-094-20ADD1 FIEBIGER

	

BROS . 53 24 -- -- H 125SNLB 1 1220 7 . 5

144-094-2061(02 FIEBIGER

	

BROS . 40 -- 36 -- S 125SNLB 1 1310 8 . 0
144-094-21888 NDSWC 4728 100 1974 -- -- (1 -- -- - -

144-094-22000 T .CARLSON 52 -- 15 -- 16 9-71 H -- -- 4000 7 . 0
144-094-24808 P .ROSCHILO 252 240 220 2 1955 -- -- K 125SNLB S 2080 - -
144-094-2481(1( P .ROSCHILD 27 -- 36 -- 22 9-71 S -- -- <500 9 . 0

144-094-2ROA TEXACO

	

INC . 5531 -- -- -- 1969 -- -- U -- -- 211 0
144-094-29AAA NDSWC 4785 100 54 51 1 1974 28 12-74 (1 125SNLB 1 -- 221 3
144-094-29600 E .MORRELL 82 62 -- 4 1960 46 -- S 1255NLB 1 -- -- - -
144-094-30CAC1 H .LARSEN 150 144 4 1945 50 S 125SNLB 1 2700 10 . 0
144-094-3008C2 H .LARSEN 125 114 4 1970 90 H 125SNLB 1 4800 - -

144-094-30008 W .LARSEN 44 30 1923 30 S 125SNLB V 4200 8 . 0
144-094-3101(1( A .LARSEN 60 54 2 1961 F S 1255NLB 1 2200 8 . 0
144-094-32000 E .LEF 60 53 -- 2 1960 F S 1255NLB 1 3900 9 . 0
144-094-348881 B .TRAMPE 180 135 4 1948 70 K -- -- 1680 8 . 0
144-094-348682 8 .TRAMPF 105 97 97 4 1972 77 8-73 K 125SNLB 1 3030 -- - -

144-095-018RD J .SCHDLLMEYER 65 60 6 1945 -- -- K 125SNLB 1 1350 -- - -

144-095-03AA0 NDSWC 8206 140 84 78 1 1971 4 10-71 (1 112BGFV 8 1490 7 .5 220 3
144-095-03600 NDSWC 4730 60 -- -- -- 1974 -- -- U -- -- -- --
144-095-031(66 NDSWC 4729 40 -- -- -- 1974 __ --

_ _

144-095-05OCD NDSWC

	

8205 120 78 72 1 19°71 22 10-71 U 112BGFV G 1390 7 .0 2246



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TUDE -
WELL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF AOIIIFER MATERIAL (4MHOS/CM ATTIRE OF LS D

NIIMRER (FTI (FTI (FT1 (IN1 IYFAR) !ET) MEASURED WATER 2-

	

25°C) 1 0:11 (FT ;

144-095-068441 P .SAOOWSKY 27 -- 2.4 1943 17 9-71 K -- 1780 - -
144-095-068442 P .SAOOWSKY 24 24 24 1948 17 -- S -- 1120 7 . 0
144-095-07CAC T .WIFRSON 220 220 4 1961 80 -- S 3650 9 . 0
144-095-10440 NOSWC 4474 80 -- -- -- 1972 -- -- U -- - -
144-095-10844 M .GRANFOR 20 36 -- 12 8-71 U -- - -

144-095-10888 NnSWC 4782 40 -- -- -- 1974 -- -- U -- -- - -
144-095-10CBC NOSWC 4783 200 52 49 1 1974 32 17-74 11 125SNLB 1 224 3
144-095-140001 R .MITTLESTAO 80 -- 4 1961 60 -- S -- S 2650 9 .0 - -
144-095-140002 R .MITTLESTAO 80 -- 1952 60 H -- -- -- - -
144-095-18DCA1 E .KOV4LOFF 75 18 1948 57 S 1255NLB 1 3700 7 . 0

144-095-18DCA2 E .KOVALDFF 85 85 18 1951 45 H L25SNLB 1 360 0
144-095-26444 NOSWC 8207 80 -- -- -- 1971 -- 11 -- -- - -
144-095-264881 J .DIRKACH 40 18 -- 20 H 112BGFV R 1700 - -
144-095-264882 J .DIRKACH 40 -- 18 -- 25 S 112BGFV R 1550 7 . 0
144-095-26A8B3 J .DIRKACH 40 26 26 4 1956 30 S 125SNLB 1 2750 7 . 0

144-095-264884 NnSWC

	

8208 120 -- -- 1971 -- -- U
144-095-270BC G .DIRKACH 45 16 -- 16 -- H 210 0
144-095-30000 J .LFISS 21 18 1959 12 9-71 H S 165 0

ro 144-095-32DCC L .NEAL 55 -- 36 1931 47 -- K 242 0
m 144-095-34BAA NnSWC 4784 180 -- -- 1974 -- U 233 6

144-095-35ACR1 L .KURISCHTA 380 340 4 1970 S 125SNLB S 3130 9 . 0
144-095-35ACB2 L .KURISCHTA 50 -- -- -- -- H -- -- 2180 -- - -
144-095-36444 NOSWC 4473 220 161 158 1 1972 8 10-72 U 112BGFV 3S 2140 9 .0 2144
144-096-OIDOC NOSWC 4734 100 75 72 1 1974 38 7-74 L1 112BGFV 3S 1820 8 .0 227 8
144-096-02CAD1 M .KULISH 37 20 6 -- 32 9-71 H -- S 2600 10 .0 - -

144-096-02C802 M .KIR_ISH 50 -- 4 -- 30 9-71 S 125SNLB 1 2400 7 . 0
144-096-06ACD I .KAORMAS 40 40 18 1961 12 -- K 125SNLB 1 2650 --
144-096-07444 E .SVETENKO 75 66 46 4 1969 58 -- S 125SNLB S 2780 8 . 0
144-096-10ACC S .SCHWINDT 60 60 18 1961 30 -- H -- -- 2620 --
144-096-10CAA S .SCHWINDT 40 40 24 1963 17 S 2450 7 . 0

144-096-10088 S .SCHWINDT 40 40 18 1950 20 S -- -- 2700 8 . 0
144-096-12ACC T .WIF.RSON 152 147 128 3 1946 80 K 125SNLB S 1200 8 . 0
144-096-14CAA1 F .SCHMALZ 60 60 2 1960 30 K 125SNLB 1 1620 - -
144-096-14CAA2 F .SCHMALZ 5H 58 10 1928 50 K 1255NLB 1 2450 8 . 0
144-096-15888 A .KOSTFLFCKV 50 50 1R 1960 28 K 125SNLB 190 0

144-096-22000 P .STROH 30 30 24 1964 5 -- S -- S 860 7 . 0
144-096-22CCD P .STROH 70 70 18 1948 35 K -- S 880 - -
144-096-30ARC R .KARFV 75 -- 6 1954 30 K 125SNLB 1 215 0
1.44-096-30DCA1 R .HARTMAN 85 72 -- 6 1938 30 H 125SNLB 1 2300 - -
144-096-30DCA2 R .HARTMAN 60 60 18 1965 35 S 125SNLB 1 2490 7 .0



CASING 0ATF WATER
SPECIFI C
CONDUCT- TEM- ALTI -

L0CAL DRILLED WFLL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TUDE -
HELL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF AQUIFER MATERIAL (UMHOS/CM ATURE OF LS D

NI IMRFR (FT) (FT) (FT) (IN) (YEAR) (FT) MEASURED WATER @

	

25°C) (°C) (FT )

144-096-3000C NnSWC 4680 40 1974 -- U - -
144-096-35000 NnSWC 8204 40 -- -- -- 1971 - U -- - -
144-097-02C1C R .SCHMIDT 18 18 24 1947 6 K -- 1900 - -
144-097-046661 R .THDMAS 40 40 18 1946 27 H 1251NL4 875 9 . 0
144-097-046662 8 .THOM8S 10 8 48 1950 5 S -- 700 9 . 0

144-097-07AAC F .SARROSKY 7 18 1963 0 9-71 K 125SNLB 1 <500 8 . 0
144-097-0808D F .KULISH 75 64 -- 4 1970 -- -- H 125SNLB 1 911 9 . 5
144-097-170005 E .SVETFNKO 44 44 24 1957 20 H -- S 1250 - -
144-097-120002 E .SVETENKO 160 152 -- 2 1951 110 S 1255NLB 1 2180 9 . 0
144-097-120003 F .SVETENKO 22 -- 24 1961 19 S -- S 4600 8 . 0

144-097-13880 NnSWC 8236 40 - - - -- 1971 -- U -- -- — - -
144-097-14088 V .KARy 65 48 48 4 1961 18 K 125581L8 1 1850 9 . 5
1 .44-097-148801 V .KARY 93 35 3 1950 6 S 125SNLB 1 1700 - -
144-097-146802 V .KARY 50 45 4 1950 6 S 125SNLB 1 2590 7 . 0
144-097-146803 V .KARY 30 6 1952 6 S 1255NL8 1 6100 9 . 0

144-097-20Cnn M .RIIRIA5 59 24 -- 26 9-71 H -- -- 925 8 .0 - -
144-097-74068 M .KARY 65 53 -- h 1959 28 -- S 125SNLB 1 1300 8 .5 - -
144-097-26CRO1 NOSWC 4598 1180 71R 700 2 1973 197 5-74 U 125TGRV V 2780 11 .5 226 5
144-097-26CBD2 NnSWC 4598A 405 399 2 1973 ,8 78 5-74 U 125SNLB V -- -- 226 5

Wo 144-097-26CCA NnSHC

	

8237 40 14 11 1 1971 7 11-71 (1 112TRRC S 484 9 .0 226 1

144-097-270661 T .JAEGER 47 47 19 1947 25 H 1255NL8 1 2900 - -
144-097-270AA2 T .JAFGER 67 67 18 1965 30 -- S 1255NLB 1 4300 8 . 0
144-097-318881 J .LOH 60 50 -- 4 1970 -- S 125SN08 1 3300 -- - -
144-097-318882 J .LOH 60 4 -- S 125SNLB 1 230 0
144-097-318883 J .LOH 60 6 H 125SNLB 1 2400 --

144-097-32C0A A .SKACHFNKO 24 24 14 9-71 H 125SNLB 1700 8 .0 --
145-091-01888 NnSWC

	

8219 120 -- -- -- 1971 203 8
145-091-018CC NnSWC

	

82.20 300 1971 204 9
145-091-01CRR NnSWC

	

8221 140 1971 205 2
145-091-05D001 NnSWC 8223 60 1971 I1 219 5

145-091-05OD02 NnSWC 4604 880 585 567 2 1973 274 2-74 U 1255NLB V 2960 10 .0 219 5
145-091-050003 NnSWC 4604A 180 170 164 1 1974 72 7-74 11 125SNL8 2V 565 8 .0 219 6
145-091-10CDO1 L .TSCHAEKOFSKI 210 145 127 4 1957 100 -- H -- S 1750 - -
1 .45-091-10Cn02 L .TSCHAEKOFSKI 60 60 18 1940 42 S 125SNLB 1 1400 7 . 0
145-091-110001 E .MORAST 180 1R0 2 1928 160 K -- S -- - -

145-041-110002 E .MORAST 186 185 165 4 1971 160 -- K 125SNLB S 2490 9 . 0
145-091-126661 E .1188K 50 -- 24 1958 _- H 725 - -
145-091-126662 E .ISAAK 44 30 33 10-71 S -- -- 2010 7 . 0
145-091-16000 O .FLAGET 250 -- 2 1960 -_ 125SNLR S 2520 8 . 0
145-091-1780 PAN AM .PET .CO . 5314 -- -- -- 1967 U 2213



LOCA L
NEL L

NUMBER
OWNER

DRILLE D
DEPT H
(FTI

WEL L
DEPT H
(FT)

CASIN G
DEPT H
(FT)

CASIN G
DIAM -
ETE R
(IN)

DAT E
DRILLE D
(VFAR)

WATE R
LEVE L
(FT)

DAT E
WATE R
LEVE L

MFA[)1RFD

US E
O F

WATER

MAJOR
AQUIFER

WATE R
BEARIN G
MATERIAL

SPECIFI C
CONDUCT -

ANCE
(AMHOS/C M

25°C)

TEM-
PER -
ATUR E
( 0 0)

ALIT -
TUDE -

OF LS D
(FT )

145-091-17DCC NDSWC

	

8215 80 1971 218 4
145-091-18CAB E .STERN 45 30 44 10-7 1
145-091-1ROR8 E .STERN 70 24 52 10-7 1
145-091-19CBD T .GELLER 51 24 45 10-7 1
145-091-19CCD NDSWC 8209 40 197 1

145-091-20AAA1 O .FLAGET 1450 1450 2 1968 159 6-73 K 211HLCK S 2400 10 .0 220 7
145-091-20AAA2 O .FLAGET 125 125 5 1925 100 - - 125SNLB 1630 8 .0 --
145-091-228C0 O .FLAGET 33 -- 24 -- 11 10-7 1
145-091-22CBD A .GE1ST 48 -- 24 -- 12 10-7 1
145-091-26AC01 R .SWENSON 14 9 4 1961 8 - - 125SNLB 1 142 0

145-091-26ACD2 R .SWENSDN 14 14 30 1946 11 -- S -- -- 1550 9 . 0
145-091-27880 E .CARLSDN 34 30 24 24 1972 24 11-72 S 125SNLB 1 3100 - -
145-091-278002 E .CARLSON 27 20 18 1948 24 -- H 125SNLB 1 2200 -- - -
145-091-30880 NOSWC 72-3 40 31 28 1 1972 10 10-72 U 1128GFV 8, 2120 8 .5 205 0
145-091-30800 NDSWC 8242 40 26 23 1 1971 11 11-71 U 112BGFV 2630 7 .0 204 1

145-091-30CAA NDSWC 8243 60 36 33 1 1971 11 11-71 U 112BGFV S 2030 7 .0 204 0
145-091-30CA0 NDSWC 8244 40 -- -- -- 1971 -- -- U -- -- -- -- 203 9
145-091-30DCC NDSWC 8210 40 -- -- -- 1971 -- U -- -- -- 203 8
145-091-32A8C1 H .GUSTAFSON 18 18 36 1938 14 S -- 4100 9 .0 - -
145-091-32A3C2 H .600TAFSON 12 12 30 1950 10 -- H 1900 - -

145-091-33600 NDSWC 8245 40 -- -- 1971 -- U -- - -
145-091-34CRC NDSWC 8246 40 -- -- 1971 -- U -- -- - -
145-091-34C0A1 E .CARLSON 45 31 -- 2 1951 12 -- H 125SNLB 1 180 0
145-091-34CDA2 F .CARLSON 80 69 -- 4 1969 10 -- H 125SNLB 1 220 0
145-091-35888 O .ENTZEL 185 178 178 4 1972 130 8-72 S 125SNLB 1 210 0

145-092-010RA G .KELLER 30 -- 24 1968 1 -- H -- <50 0
145-092-02CAD1 E .MANN 45 45 24 1968 15 10-71 K -- S <500 --
145-092-02CAD2 E .MANN 31 31 5 1950 15 -- S -- S <500 7 . 0
145-092-04CRC P .TOLPINGRUD 19 -- 18 -- 7 10-71 U -- -- --
145-097-04000 H .KDFHLER 43 30 32 10-71 U

145-092-06CCD J .MCMAHEN 59 58 45 4 1951 20 10-71 K 125SNLB 1 98 0
145-097-06000 NDSWC 4774 200 - - -- -- 1974 -- -- U -- - - 223 0
145-092-ORARA NDSWC 4711 60 -- -- 1974 U -- -- -- - -
145-092-120001 C .FEREREE - - -- 4 1968 K 125SNLB 1 672 9 . 0
145-097-12DCC2 C .FEREREE 102 94 3 1948 -- I -- - -

145-007-148801 G .FEREREE 12 12 36 -- 3 10-71 H 125SNLB 1 690 - -
145-092-15AAA NDSWC 4773 240 -- -- 1974 -- -- U 215 5
145-092-17008 G .GOFTZ 46 36 -- 4 1969 -- K 125SNLB 1 1700 8 . 0
145-097-18CRA1 A .CHRISTENSEN 1R0 180 4 1952 100 H S 2050 --
145-097-1RCRA2 A .CHRISTENSFN 40 40 24 -- 35 S 125SNLB 1 2820 7 .5



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL GRILLED WELL CASING DIAM- DATE WATER HAT A

	

EUSE MAJOR BEARING ANCE PER- TUDE -

LI ELL DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF AQUIFER MATERIAL CVMHOS/CM ATURE OF LSE)nWNF R
NIMRFR IFT1 )FT) (E71 (IN) (YEAR) (FT) MFASURFD WATER @

	

25°C) t°C) (FT )

1.45-092-19CAC WFRNFR 65 59 -- 4 1958 -- -- U 125SNLB 1 - -

145-092-19001) N .PACIFIC RR . 112 96 6 1948 +1 8-71 U 125$NLB 1 1920 P .O 209 5

145-092-20ADC1 R .FROMANN 20 -- 24 -- 13 10-71 H 125SNLB 1 159 0

145-092-20ADC2 R .FROMANN 35 4 1970 12 10-71 125SNLB 1 - -
145-092-20888 NGSWC

	

4712 RO -- -- 1974 -- -- 1 1

145-097-226CC T .FEREBEE 100 83 - - 2 1970 + .5 7-77 S 125SNL8 1700 7 . 0

145-097-22000 T .FEREBEF 100 95 84
2

1948 F -- H 125SNLB 1900 - -

145-097-221)001 T .FEREBEE 160 83 -- 2 1951 +1 7-77 S 1250NL8 1760 8 . 0
145-092-2211402 NDSWC

	

8211 40 1971 -- -- U -- -- - -
1.45-092-220003 NDSWC

	

8247 40 1971 -- I) - -

145-092-238CC NDSWC

	

8248 40 1971 -- 11 - -
145-092-23000 NGSWC 8241 40 -- 1971 U -- -- - -

145-092-73000 N1)540

	

8240 40 -- -- 1971 -- -- 1 1

145-092-24880 51)500

	

8222 700 -- -- -- 1971 -- -- U -- - -- 211 5
1.45-097-248002 HALLIDAY 135 105 6 1959 R5 p 125SNLB 1 --

145-092-24C08 NDSWC 8239 40 30 28 1 1971 R 11-71 U 112BGFV G 1800 7 .0 204 5

1 .45-092-24000 N0SWC P238 40 16 13 1 1971 6 11-71 U 112BGFV 5 1760 7 .0 704 4

145-092-24000 505W0 8212 60 -- -- -- 1971 -- -- I.) -- -- -- 2046
145-092-240001 HALLIDAY 43 41 34 10 -- 13 12-69 P 112BGFV -- -- -- 204 6

ro 145-097-240 1)02 NDSWC. 8249 60 36 33 1 1971 10 11-71 ll 112BGFV S 2670 32 .0 204 6

145-097-2500C P.IOSWC 72-1 100 74 68 1 1972 R 10-72 O 125SNLB V 5220 10 .0 205 6

145-097-25060 NDSWC 72-2 100 -- - - 1972 U __ _ _

145-097-25054 NGSWC, 8252 40 -- - - -- 1971 -- -- U 2 _ -- -- -- 204 7
145-097-25066 HALLIDAY 1560 1555 1510 R 1974 F 6-74 P 211FXHL 3V 2410 17 .0 204 6

145-097-25080 1005WC,

	

R250 40 -- - - 1971 -- -- U __ 204 4

145-097-7540A S .LESMEISTFR 18 24 -- R 9-71 U -- S

145-097-25ADC1 N .PACIFIC

	

RR . 70 63 - - 6 1953 +1 9-71 11 125SNLB S -- -- --

145-092-25AGC2 NDSWC 77-4 220 157 146 2 1972 41 10-72 I) 1255NLB V 3030 9 .5 208 6

145-092-758001 A .BF8GSTEOT 14 - - 36 -- 10 8-71 H -- -- 4710 11 .0 204 7

145-092-250002 NGSWC

	

8251 60 36 33 1 1971 9 11-71 U 112BGFV G 2950 7 .0 204 7

145-097-250AA E .RFISGARD 98 92 87 3 1950 46 H 125SNLB S 310 0
145-097-25DA8 HALLIDAY 175 139 3 195 1

	

.50 -- F 12554LB S - -
145-097-260001 E .SFTDFL 299 145 140 3 1968 65 10-71 I) 125SNLB 1 -- - -

145-092-260002 F .SEIOFL 75 60 -- 4 1955 -- -- K 125SNLB 1 1400 - -
145-092-28A8 J .RYAN

	

AND CO . 5290 5290 -- 1968 11 -- -- -- -- 213 3

145-092-281)1)83 M .1)AHLEN 155 5 1964 -- H -- -- 225 0
145-097-29C4A W .OAHLEN 55 49 3 1949 - -- S 125SNLB 1 -- - -

1 .45-092-30688 C .COOK 100 -- - - +3 7-72 K 12556LB 1 2500 11 . 0

145-097-308881 M .GOFTZ 100 3 +6 7-72 ll 125SNLB 1 2180 8 . 0
145-092-308882 PFAVFY ELEVATOR 100 -- 2 - - +4 7-7? S 125SNLB 1 2000 8 .0



CASING HATE WATER
SPECIFI C

CONDUCT- TEM- ALTI -
L nC AL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TUDE -
WELL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF AOIIIFER MATERIAL (5MHOS/CM ATURE OF LS D

NUMBER (FT) (FT) (FT) (IN) (YEAR) (FT) MEASURED WATER @

	

25°C) (°C) (FT )

145-097-31000 AIOSWC 4790 160 -- -- -- 1974 -- lI -- -- -- 223 9
145-092-32000 C .POLLESTA) 100 91 -- 4 1968 RO K 125SNLB 1 3500 -- 224 2
145-097-36COD E .NI1RDAHL 245 245 4 1964 130 -- 5 125SNLB 1 228 0 8 .0 - -
145-093-070881 S .PFITON 46 -- 4 1920 125SNLB __ 219 0
145-093-02C882 S .PELTON 55 44 4 -- -- S 125SNLB 1 1290 7 .5 219 0

145-093-04000 C .JOHNSON 36 30 -- 22 10-71 U -- -- -- - -
1. 45-093-04000 NDSWC 4776 120 109 103 1974 64 12-74 U 125SNLB 1 1740 -- 221 7
145-093-07CCR M .KNIIOSVIG 113 4 1943 95 -- S 125SNLR 1 1600 8 .0 - -
145-093-07000 NDSWC 8188 80 - - 1971 -- lI -- -- -- -- 224 2
145-093-09000 0 .1-lANSEN 90 90 -- 80 S -- 1000 7 .0 - -

145-093-10AAC1 A .HANSEN 91 76 3 1948 50 H 125SNLB S 925 - -
1.45-093-10AAC2 A .HANSEN 20 20 36 -- 8 -- S 125SNLB 1 2500 7 . 0
145-093-10CBD1 G .HANSEN 150 136 126 4 1962 -- -- H 125SNLB S 1100 - -
145-093-10CBD2 G .HANSEN 24 -- 30 -- 21 10-71 U -- -- -- - -
145-093-1000C H .HANSEN 175 161 141 4 1964 -- -- S 125SNLB S 1750 8 . 5

145-093-14ADA1 R .RORTH 40 40 36 1964 20 H 125SNLB 1 800 - -
145-093-14A0A2 R .BORTH 140 121 -- 3 1958 114 5 125SNLB 1 925 7 . 5
145-093-15000 NDSWC

	

8230 60 - - -- 1971 -- U -- -- -- -- - -
145-093-17088 H .HANSEN 120 1970 U -- -- 222 6
145-093-17CCB H .HANSEN 70 1970 (1 223 3

145-093-17D8C G .HANSFN 125 125 4 1948 50 S -- S 2000 8 . 0
145-093-18000 D .BUEHNER 128 108 4 1966 -- -- S 125SNLB S -- 9 . 0
145-093-2000C W .BENZ 72 57 -- 2 1949 55 -- S 125SNLB 1 1700 7 . 5
145-093-21C0D G .LYNCH 120 112 2 1954 +11 7-72 S 125SNLB 1 1850 9 . 0
145-093-22nCA P .HAIISAUER 130 118 7 1951 +21 8-72 S 125SNLB 1 1830 9 . 0

145-093-24A00 NnSWC 4775 140 1974 (1 -- -- -- 212 3
145-093-25OC LADD

	

PET .CORP . 5497 -- 1969 -- U -- -- -- -- 217 6
145-093-268A0 G .SCHMIDT 135 116 -- 1971 F -- S 125SNLB 1 1980 8 .0 - -
145-093-26CC8 H .DAVIS 230 222 3 1972 50 10-72 U 125SNLB 1 -- -- 218 5
145-093-270BC A .J0HNSONI 138 134 123 2 1949 +7 8-72 K 125SNLB 1 1900 8 .5 213 5

145-093-28850 I .BERGAN 102 1 -- +12 — (1 125SNLB 1 1620 9 . 0
145-093-29BCA G .LYNCH 75 60 2 1949 22 -- H 125SNLB 1 1720 - -
145-093-29C081 M .KLING 168 161 2 1966 +7 R-72 S 125SNLB 1 2250 8 .5 - -

145-093-29C0B2 M .KLING 70 65 -- 2 1949 30 -- H 125SNLB 1 1700 -- - -
145-093-300001 W .PELTON 130 127 117 2 1956 +4 7-72 K 125SNLB 1 2210 8 .5 214 2

145-093-30CDD2 w .PFLTDN 255 147 2 1946 8 10-71 U 125SNLB 1 -- -- 214 2
145-093-32AD0 E .TRAMPF 82 79 -- 4 1962 -- -- S 125SNLB 1 1900 8 .5 219 0
145-093-328881 W .BENZ 100 100 4 1950 80 H 125SNLB 1 2930 -- - -
145-093-326962 W .BENZ 55 55 4 1961 45 -- S 125SNLB 1 10000 8 . 0
145-093-328863 8 .8E52 57 -- 24 -- 37 10-71 (1 -- -- -- --



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING DIAM- IIATF WATER WATER IISF MAJOR EEARII'IG ANCE PER- TIiOF -
WELL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF ADUIFER MATERIAL ( 5 MHOS/CM ATURE OF

	

LS D
NUMBER (FT) !FT) (FT) (IN) (YEAR) (FT) MEASURED WATER @

	

25°C) ( B C) (FT )

145-093-33888 NDSWC 4788 120 100 94 1 1974 82 12-74 U 125SNLB 1 -- - - 218 5
145-091-36888 NDSWC 4789 240 -- -- -- 1974 -- -- U _2 _2 229 7
145-094-01000 O .BERGAN 112 4 -- 100 -- K -- -- 2580 7 . 5
145-094-02CBB K .KNIITSON 135 128 -- 3 1962 96 -- S 125SNLB 1 1900 9 . 0
145-094-060001 NnSWC 4780 140 135 132 1 1974 70 12-74 11 125SNLB 1 698 - - 228 0

145-094-060002 NnSWC 4780A 80 74 1 1974 54 12-74 U 125SNLB 1 - - 228 0
145-094-10AAA NnSWC 4778 180 -- -- -- 1974 -- -- U 229 4
145-094-104881 C .BROWN 300 275 -- 2 1949 185 K 125SNLB 1 2270 - -
145-094-108982 C .BROWN 32 -- 24 -- 26 S 125SNLB S 7630 7 . 0
145-094-10008 B .REISS 262 255 238 2 1943 200 K 125SNLB 1 2220 7 . 0

145-094-12888 NDSWC 4744 120 81 78 1 1974 57 7-74 U 112BGFV 3S 1580 8 .0 726 0
145-094-12D001 M .KN(JDSVIG 290 276 -- 2 1964 142 -- H 125SNL8 1 2350 -- - -
145-094-120002 M .KNUO5VIG 112 -- 4 1913 95 -- S 125SNLB 1_1 152 0
145-094-14888 NDSWC 0187 40 -- -- -- 1971 -- -- (I - -

H .REISS 92 75 75 4 1972 68 10-72 S 125SNLB 1 290 0

145-094-141811 G .BROWN 290 180 4 1952 140 -- H 125SNLB 2380 -- - -
145-094-14CBC2 G .BROWN 28 28 6 1948 10 -- S 125SNLB 2320 9 .0 - -
145-094-150001 NDSWC 4792 200 174 168 1 1974 76 12-74 U 125SNLB 2190 -- 223 9
145-094-15DOD2 NDSWC 4792A 100 92 86 1 1974 61 12-74 U 125SNLB 1 -- 223 9
145-094-18BBA B .SELLE 90 84 81 3 1943 40 -- K 125SNLB 1 1210 -- - -

145-094-15000 NnSWC

	

4781 180 145 142 1 1974 52 12-74 11 125SNLB 1 933 -- 727 0
145-094-200081 J .SAFTZ 31 -- 6 1962 16 -- H 1255NL8 1 2450 -- - -
145-094-200082 J .SAETZ 40 40 6 1946 12 -- S 125SNLB 1 5820 8 .0 - -
145-094-23000 NnSWC 4794E 80 70 64 1 1974 15 12-74 II 125SNLB 1 -- -- 217 7
145-094-24CDD NDSWC 4749 140 84 7R 1 1974 16 A-74 U 125SNLB 1 -- 217 7

145-094-25008 P .OICKENS 205 159 -- -- 1969 -- -- S 125SNLB 1 -- -- 216 5
145-094-26AAA1 NDSWC 4794 80 70 64 1 1974 18 12-74 U 125SNLB 1 -- 218 0
145-094-268882 NDSWC 4794A 80 70 62 1 1974 16 17-74 U 125SNLB 1 -- 217 9
145-094-268883 50181 47948 68 -- 6 1974 15 12-74 11 125SNLB 1 1780 717 8
145-094-268884 NDSWC 4794C 26 6 1974 10 12-74 U 1255NL8 1 2690 217 7

145-094-268885 NDSWC 47940 24 21 1 1974 9 12-74 II 1255NL8 1 717 6
145-094-268886 NDSWC 4794E 10 18 1 -- 12 12-74 U 125SNLB 1 -- -- 217 9
145-094-26888 7
145-094-26888

NDSWC 4794 6
G .KNl1T SON 100

2 0
81

1 8
--

1
3

- -
1949

12 12-74
--

I I
K

125SNL B
125SNLB

1
1

-- 218 0

145-094-2688 8

145-094-26888

NO$WL 818 9

C .SWORD

12 0

102

--

91

-- 197 1

1954

-- U

H

- -

125SNL8

--

1 :5 00 9 .0 220 0
145-094-2680 8
145-094-26800

DUNN CENTE R
N .PAC IF IC

	

RR .
3 1

114
--
102

6
2

- -
1945

9
13

R-7 1
8-71

P
U

1255NL B
125SNLB

1
1

- -
2110 8 .0 2173

145-094-26CAA NnSWC 4793 30 -- -- -- 1974 -- -- (1 -- -- - - 716 8
145-094-27ABC NDSWC 4732 40 30 27 1 1974 5 7-74 U 112BGFV 35 1580 7 .0 2178



CASING DATE WATER
SPECIFI C

CONDUCT- TEM- ALTI -
LOCAL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TODF -
WELL OWNER DEPTH DEPTH DEPTH FIER DRILLED LEVEL LEVEL OF ADUIFER MATERIAL (EMHOS/CM ATURE OF

	

LS D
NUMBER (FT) (FT) (FT) (TN) (YEAR) (FT) MEASURED WATER 9

	

25°C) 1of_1 (FT )

145-094-27ACC T .RIDLE 270 151 145 4 1964 +4 7-72 S 125SNLB 1 2110 11 .5 - -
145-094-27CAA NDSWC 4733 120 44 38 1 1974 0 8-74 U 125SNLB 2230 9 .0 217 6
145-094-28A00 1 .WAf0ONFR nn 4 19 6 5 12 125SNLB 1 4 00 220 8
145-094-2841)8 O .KETTELSON 140 127 2 1950 -- H 125SNLB 1700 -- 220 8
145-094-2800C USBFW 160 4 1943 35 H 125SNLB 1700 10 .0 - -

145-094-29444 NDSWC 4731 100 -- -- 1974 -- U -- -- -- - -
145-094-32DCC C .MURPHY 38 22 4 1960 4 S 125SNLB 1 1650 8 . 5
145-094-3484B USBFW 152 142 -- 2 1949 63 -- I1 125SNLB 1 -- -- --
145-094-35844 NDSWC 8190 60 45 42 1 1971 12 10-71 U 112BGFV F 3260 7 .5 216 8
145-095-04ABB F .BICE 45 41 -- 4 1968 24 -- K 125SNLB 1 1700 -- --

145-095-048081 F .8 ICE 45 38 4 1957 28 H 125SNLB 1 1550 -- 219 0
145-095-048082 F .RICE 40 -- 5 1959 28 S -- -- 2900 7 .0 - -
145-095-048DB3 F .BICE 40 -- 6 1956 25 S -- 3650 7 . 0
145-095-060001 R .DOLEZAL 45 45 18 1959 28 S 125SNLB 1100 - -
145-095-060002 NDSWC 4739 60 -- -- -- 1974 -- U -- - -

145-095-O8BBD L .ROSHAU 54 50 6 1962 30 -- K 125SNLB 1 241 0
145-095-ORCCA KIIKLA

	

BROS 37 -- 24 -- 19 10-71 U -- -- -- -- - -
145-095-09AAB NDSWC 4479 180 64 58 1 1972 0 10-77 U 112BGFV S 1250 8 .0 225 0
145-095-10DCB O .WEYDAHL 80 -- 6 -- +4 7-72 U 125SNLB 1 1260 7 .5 - -
145-095-128CC W .LIND 80 60 4 1973 44 1-73 S 125SNLB S 1450 8 . 0

145-095-13CBB NDSWC 4477 100 -- -- -- 1972 F -- I1 125SNLB 1 - -
145-095-14CDD KILLDEER 50 .4 76 69 34 8 1949 22 7-62 (1 125SNLB S - -
145-095-208CC1 M .FRANCHUK 24 24 24 1959 7 -- H -- S 1950 - -
145-095-20BCC2 M .FRANCHUK 20 20 24 -- 4 10-71 S S -- - -
145-095-21C88 NDSWC 8235 60 -- -- -- 1971 -- -- U -- 228 0

145-095-2284A F .OUKROP 167 131 3 1957 -- -- K 125SNLB S 2700 10 .5 - -
145-095-220401 NDSWC 4468 1950 -- -- 1972 109 8-77 U 211FXHL 8F 870 13 .0 223 5
145-095-22DA02 NDSWC 44688 160 157 1 1972 4 9-72 U 112BGFV 3S 1530 8 .0 723 7
145-095-220603 NDSWC 4468A 54 49 4 1972 5 9-72 U 112BGFV 35 1400 8 .0 773 7
145-095-23AAD C .WIERSON 60 39 4 1965 -- -- K 112BGFV S 482 8 .5 - -

145-095-23ABB KILL DEER NO .6 77 70 10 1964 10 12-65 P 112BGFV R 1620 8 .0 224 1
145-095-238AA1 KILLDEER NO .1 62 -- -- 1935 -- -- U 125SNLB 1 -- -- - -
145-095-23BAA2 KILLDEER N0 .3 87 8 -- 13 A-71 P -- -- 224 5
145-095-238AC KILLDEER 50 .7 58 45 8 1935 30 7-72 U 125SNLB 1 -- - -
145-095-238C4 0 .10 ATT 122 115 A 1959 -- -- H 1255510 1 - -

145-095-23CA1 KILLDEER 122 -- 1958 U 125SNL B
145-095-23CA2 KILLDEER 125 -- -- -- 1958 -- U - -
145-095-26BAA P .HUTCHINSON 74 70 49 4 1969 -- S - - S
145-095-28CBA1 M .TRUCKAN 30 -- 6 1957 1R H - - 900 -- 222 4
145-095-28C8A2 M .TRUCKAN 21 6 1958 -- S - - 1310 7 .0 --



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TUDE -
WELL OWNER DEPTH DEPTH DEPTH FTFR DRILLED LEVEL LEVEL OF AOUIFER MATERIAL (0MHOS/CM ATURE OF

	

LS O
NUMBER (FT) (FT) (FT) (IN) (YEAR) (FT) MEASURED WATER @ 25°C) (°C) (FT )

145-095-29AAA NDSWC 8232 2R0 143 137 1 1971 19 11-71 U 112BGFV S 1330 8 .0 227 5
145-095-29ADA1 NDSWC 4476 2R0 62 59 1 1972 12 10-72 U 112BGFV 3S 867 9 .0 226 8
145-095-294082 NDSWC 8623 AO 74 68 1 1973 13 5-73 U 112BGFV S 760 -- 226 8
145-095-29A0A3 NDSWC 8624 260 234 22R 1 1973 13 5-73 U 112BGFV S 1450 -- 226 8
145-095-29A1A4 NDSWC 8264A 40 27 23 1 1973 12 5-73 0 112BGFV S 766 226 8

145-095-29A17D1 NDSWC 8619 120 74 68 1 1973 8 -- U 112BGFV S 686 -- 226 3
145-095-29ADD2 NDSWC 8622 120 75 70 1 1973 9 5-73 U 112BGFV S 689 -- 226 5
145-095-29A0D3 NDSWC PW 110 50 6 1973 10 5-73 (( 112BGFV S 676 7 .5 2266
145-095-29DAA1 NDSWC 8733 240 113 107 1 1971 13 11-71 (J 112BGFV S 744 7 .5 226 8
145-095-29DAA2 NDSWC 8618 80 74 68 1 1973 7 5-73 (J 112BGFV S 1090 -- 226 2

145-095-29DAA3 NDSWC 8621 80 74 68 1 1973 13 5-73 11 112BGFV S 776 7 .0 226 8
145-095-29DR8 NDSWC 8620 120 110 107 1 1973 35 5-73 U 112BGFV S -- -- 229 6
145-095-29000 NDSWC 8234 120 41 38 1 1971 20 11-71 U 112BGFV R 1160 7 .0 227 3
145-095-320AB W .PAVLENKO 58 -- 18 -- 43 11-71 K -- P 780 -- - -
145-095-3400C1 C .ROGNE 90 90 4 1956 15 -- H 125SNLB 1 170 0

145-095-340AC2 C .ROGNE 16 16 24 1970 2 11-71 S 1255NLB 1 2450 9 .0 - -
145-095-34DCC NDSWC 4475 280 161 158 1 1972 5 10-72 U 112BGFV 3S 1730 9 .0 224 1
145-096-01CBR A .DOLEZAL 28 28 5 1960 18 -- H -- S 610 -- - -
145-096-08005 O .KELLING 88 70 4 1963 70 H 1255NLB S 1100 9 . 5
145-096-09800 O .KELLING 125 100 3 1949 80 S 125SNLB S 1560 10 . 0

145-096-11CDC M .TACHENKO 50 18 1949 25 -- S -- -- 1000 7 . 0
145-096-11088 M .TACHENKO 130 -- 5 1963 90 -- S 1255NLB S <500 7 . 0
145-096-178AD M .DARVIS 77 -- 18 -- 24 10-71 (1 -- -- -- - -
145-096-120AA M .KUKLA 30 30 18 1961 5 -- K 125SNLB -- 81 8
145-096-130CR M .ALEXENKO 41 36 18 4 1967 17 10-71 H 125SNLB S 52 0

145-096-13000 M .ALEXENKO 70 49 2 1949 10 -- H 1255NLB S <50 0
145-096-14BRA M .TACHENKO 27 27 36 1961 12 11-71 H 125SNLB S 59 6
I45-096-17AD8 E .KFLLING 118 108 4 1946 -- -- S 125SNLB S - -
145-096-18BCC SLOAN BROS . 50 -- 6 1914 35 K -- S 57 5
145-096-18CCA1 SLOAN BROS . 315 96 60 4 1947 95 K 125SNLB S 101 0

145-096-18CCA2 SLOAN BROS 88 -- 5 1954 73 -- S -- P 1060 7 . 0
145-094-20DRA K .OLSDN 135 -- 4 1960 127 11-71 U -- S -- --
145-096-200001 K .OLSON 120 99 3 1962 80 -- S 125SNLB S 1340 -- - -
145-096-20DDD2 K .OLSON 120 100 4 1969 80 -- H 125SNLB S -- -- - -
145-096-21000 NDSWC 4736 100 79 73 1 1974 25 7-74 ll 125SNLB 3V 2920 8 .5 239 6

145-096-22CCD N .THACHENKU 60 41 4 -- H -- S 130 0
145-096-2405C NDSWC 4735 40 -- -- -- 1974 -- (1 -- -- - -
145-096-32AAC N .ELL 130 6 1963 100 K -- S 215 0
145-096-33ADC A .ELL 72 -- 18 1955 50 K 125SNLB 1 2100 - -
145-096-35AA81 8 .DARWIN 80 80 6 1927 50 S 1255NLB 1 800 8 .0



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING SIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TUDE -
WELL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF AQUIFER MATERIAL (pMHOS/CM ATURE OF LS D

N0MRER (FT) (FT) (FT) (IN) (YEAR) (FT) MEASURED WATER @

	

25°C) (°C) (FT )

145-096-35AAB2 E .080WIN 85 85 18 1957 20 H 125SNLB 1 810 - -
145-096-35BBC E .OARWIN 140 -- 5 1962 30 S 125SNLB S <500 7 . 0
145-097-01AAR R .NUPEN 60 40 4 1956 40 H 125SNLB S 1100 - -
145-097-0200R1 M .H000FN 125 -- 5 1959 103 H 1255NL5 S 740 --
145-097-020DB2 M .HOVDEN 125 6 1917 5 -- S -- 1250 8 . 0

145-097-07AAC J .MITTLESTAD 59 18 36 11-71 U -- -- -- - -
145-097-O8CBA D .DDLFZAL 100 -- 18 -- -- -- S -- S 1400 7 . 0
145-097-OACBB D .DOLEZAL 105 90 4 1972 90 6-72 H 125SNLB S 1550 - -
145-097-OBCRC D .DOLEZAL 300 -- -- -- 1972 -- -- U -- -- - -
145-097-0RCRD D .ODLEZAL 130 18 1961 120 K -- S 175 0

145-097-ORCCB O .DOLEZAL 415 -- -- -- 1972 -- U -- -
-_2_ 2

145-097-11ACC P .DBRIGEWITCH 102 82 3 -- 70 S 125SNLB S 1490 7 . 5
145-097-12BCD1 E .HOVDEN 50 32 4 1971 28 H 125SNLB S 550 - -
145-097-12BCD2 E .HOVDEN 48 48 6 1932 28 S 125SNLB S 700 7 . 0
145-097-120AD A .SLOAN 102 -- 5 1942 -- S 125SNLB S 1080 7 . 0

145-097-140DA O .ROKNES 110 90 3 1949 75 K 125SNLB S -- - -
145-097-15CAD E .HOVDEN 130 115 85 4 1961 75 S 1250NL0 S 341 8 . 5
145-097-22000 L .KLATT 50 34 -- 4 1960 15 -- K 1255NL0 1 1050 9 . 0
145-097-30AAB L .KOSTELNAK 75 -- 6 1973 52 8-73 H 125SNLB S -- --
145-097-30A001 R .KOSTELNAK 58 58 18 -- 18 -- H -- -- 95 0

145-097-30ADD2 R .KOSTELNAK 30 30 18 1962 5 5 125SNLB 2330 6 . 5
145-097-32CAC1 A .SABROSKY 15 -- 36 -- 6 H 125SNLB 1 640 --
145-097-32CAC2 A .SABRDSKY 100 85 6 1950 -- S 125SNLB 1 3300 7 . 0
145-097-340001 G .HOUGHTON 85 70 -- 2 1946 40 S 125SNLB 1 -- --
145-097-340002 G .HOUGHTON 67 42 2 1946 14 H 125SNLB 1 - -

145-097-34CCD G .Hn1GHTON 50 43 -- 4 1960 17 S 125SNLB 1 - -
145-097-35000 R .GRANFOR 150 56 44 5 1960 -- H 125SNLB S 500 --
146-091-01000 TRIBAL 123 120 -- 1951 -- -- U 1255NLB V -- -- 216 3
146-091-05CEB R .CROWSHEART 69 52 4 1969 50 -- H 125SNLB 1 1450 9 .5 212 0
146-091-08CAA P .BEKD 190 170 6 -- 88 9-51 S 125SNLB 8P 2860 7 .5 202 0

146-091-11C8 STANOLIND OIL 6061 - - -- 1955 U -- -- -- -- 227 8
146-091-13BCA1 H .WIEDNER 200 4 -- -- K 125SNLB -- 893 8 .5 225 0
146-091-13BCA2 H .WEIDNER 230 210 3 1972 193 S 125SNLB V -- -- - -
146-091-14ADC E .GOET7 80 6 -- -- K -- -- 1720 9 .0 222 4
146-091-14008 R .GEGELMAN 210 1 70 2 1951 K 125SNLB S 650 9 .0 - -

146-091-17CDC NOSWC 4708 180 141 138 1 1974 33 8-74 U 112BGFV 3S 953 8 .0 193 0
146-091-20ACA S .SCHAPER 50 -- 4 1963 30 9-71 K 112BGFV R 900 9 .5 196 2
146-091-20D0D W .SCHAPER 43 -- 4 1971 22 8-71 K 112BGFV R 1230 15 .0 198 0
146-091-21CDD1 NOSWC 8216 220 192 186 1 1971 26 10-71 U 1120GFV G 1170 7 .0 197 8
146-091-210002 NmswC 8216A 100 93 87 1 1971 18 10-71 U 1120GFV S 811 6 .0 1978



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TUDF -

HELI OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF AQUIFER MATERIAL (pMHOS/CM ATURE OF LS O

NUMBER (FT( (FT) (FT) (IN) (YEAR) (FT) MEASURED WATER @

	

25°C) (°CI (FT )

146-091-210C11 L .WEIS7 80 69 2 1950 12 6-50 H 1255NL8 1 4260 12 .0 199 4

146-091-2285A2 G .GEGELMAN 240 235 4 1959 100 -- S 125SNLB 1 2200 10 .0 --
146-091-22C8A V .WEISZ 45 4 1961 11 9-71 K -- 1610 8 .5 203 5

146-091-24BD8 H .WIEDNER 130 -- 4 -- -- -- S 1550 8 .5 220 0

146-091-25DC SUN OIL CO . 5320 -- -- 1968 U -- -- -- 217 2

146-091-26AAB1 P .FREI 14 36 1946 S -- 1070 9 .0 209 0

146-091-26AA82 P .FREI 8 -- 36 -- -- S -- -- 800 11 .0 709 2

146-091-26AA83 P .FREI 18 -- 18 1948 -- -- K -- 990 12 .0 709 5

146-091-28ABA NDSWC 8217 140 94 88 1 1971 25 10-71 U 112BGFV 5 2640 7 .0 198 5

146-091-288BB NDSWC

	

8218 40 -- -- -- 1971 -- -- U -- -- -- -- 198 4

146-091-308CD F .STERN 80 6 1958 -- - H -- P 1580 9 .0 212 0

146-091-31BAD H .MARTIN 110 6 -- 70 K -- -- 460 9 .5 712 0

146-091-32CAA A .LYNCH 80 -- 18 -- 60 -- K 125SNLB 1 2120 8 .0 218 5

146-091-34CBA W .GOETZ 58 -- 4 -- R -- K -- -- 810 9 .5 204 5
146-091-35BBC NDSWC 4707 320 221 218 1 1974 37 7-74 U 112BGFV R 988 8 .0 202 0

146-091-36BCB P .FREI 126 4 -- 5 -- 1150 8 .0 - -

146-092-1488 TRIBAL 390 -- -- 1950 -- -- U -- -- -- - 209 0

146-092-14CD02 D .KISSE 75 65 2 1950 60 H 125SNLB 1 -- - -
146-092-15D0D D .KISSE 43 -- -- 1970 -- -- U -- -- 226 0

w
. 146-092-19DBC T .000K 153 150 -- 4 1954 107 -- S 1255NLB S - -

146-092-22A88 M .VOIGT 40 -- -- 1970 -- 0 -- -- -- -- 227 0

146-092-27CB8 H .TRANSTROM 90 -- 6 -- -- -- K 1255NLB 1 1025 8 .5 206 5

146-092-27000 NDSWC 4709 100 58 48 1 1974 38 7-74 U 1255NLB 2V 407 10 .0 223 5

146-092-28000 NDSWC 4710 40 -- -- -- 1974 -- -- U -- -- -- -- - -
146-092-290001 J .SCHETTLER 75 6 1914 K 1255NLB 1100 8 .0 725 5

146-092-290002 J .SCHETTLER 90 -- 4 1942 -- K -- -- 540 11 .0 725 5

146-092-300AA J .SHETTLER 70 64 44 4 1967 30 -- S 1255NLB S 470 9 .5 - -

146-092-32C0D C .CHRISTENSEN 30 78 59 3 1950 15 K 1255NLB S 810 8 .0 222 8

146-092-34ABB J .REISS 90 -- 4 1967 -- K -- -- 1220 8 .5 226 5

146-092-35DA01 D .KOFHLER 80 -- 4 1946 20 S 1100 8 .0 224 5

146-092-35DAD2 0 .KOEHLER 110 89 4 1966 20 H 125SNLB S 900 10 .0 274 5

146-093-03000 A .VOIGHT 1525 -- -- -- -- -- S 211FXHL -- 2160 - - 206 0

146-093-150DD NDSWC 8231 65 -- -- -- 1971 -- U 232 0

146-093-17088 R .KNUTSON 155 145 145 3 1949 95 S 1255NLB 1 745 9 . 5

146-093-19BDD R .KRIEGER 140 120 4 -- -- S 1255NLB S 934 --

146-093-20ADD C .CHRISTENSEN 27 6 1952 15 S -- 220 7 .0 226 5
146-093-20CBC R .KNUTSON 120 -- 6 1912 100 K 125SNLB -- 670 8 .5 235 0

146-093-20004 R .KNIITS0N 140 120 4 1969 20 S 1255NLB S 655 10 .0 - -

146-093-22ADD G .BUEHNER 80 - - 4 -- -- S 125SNLB S 174 7 .0 230 0

146-093-22000 E .BUEHNER 84 4 1954 -- -- S -- S 1430 8 .0 7275



CASING OATS WATFR
SPECIFI C
CONDUCT- TEM- ALT1 -

LOCAL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJDR BEARING ANCE PER- TUDF -
WELL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF A(111IFER MATERIAL (pMHOS/CM ATURE OF LS D

NUMBE R

146-093-24DCC1 T .COOK

(FT) (FT )

115

(FT )

--

(IN )

5

(YEAR )

1970

(FT )

76

MEASURE D

10-71

WATE R

K 1255NL8 S 421 8 .5 730 5
146-093-24DCC2 T .COOK 115 90 3 1948 80 -- S 125SNLB S 1350 7 .0 730 5
146-093-25AB8 T .000K 115 -- 4 1961 - -

S -- S -- -- 230 2
146-093-26CBA C .PELTON 55 40 4 1972 S -- 6S - -
146-093-26CBB C .PELTON 66 60 40 4 1960 K 1255NL5 S 887 7 .5 226 1

146-093-27000 NDSWC 4746 120 76 68 1 1974 32 7_74 U 125SNLB 1 1030 9 .0 221 4
146-093-27CDD NDSWC 4747 100 20 16 1 1974 19 7-74 125SNL6 1 -- -- 721 2
146-093-27DAA C .PELTON 146 132 117 4 1964 -- -- S 125SNLB S -- 223 0
146-093-288881 NDSWC 4777 140 118 112 1 1974 99 1-75 U 125SNLB 1 -- 223 4
146-093-28AAA2 NDSWC 4777A 80 76 70 1 1974 50 12-74 U 125SNLB 1 909 223 4

146-093-28AOD E .BUEHNER 100 86 -- 5 1969 -- K 125SNLB 1 740 8 .0 224 6
146-093-2RCCA C .CHRISTENSEN 110 -- 4 1960 90 K 125SNLB 1 600 9 .0 - -
146-093-28CC8 C .CHR ISTENSEN 115 95 3 1964 90 K 1255NLB 1 588 8 .0 229 0
146-093-28DDB1 W .ECKELRERG 108 84 -- 4 1954 -- H 125SNL8 1 733 9 .0 223 0
146-093-28DDB2 W .ECKELBERG 100 -- 6 -- S -- -- 660 7 .0 223 0

146-093-2R0DB3 W .ECKELBERG 100 -- 6 -- -- -- S 125SNLB -- 650 7 .0 223 0
146-093-290001 M .GUENTHER 55 41 4 1973 41 8-73 K 125SNLB 5 212 -- - -
146-093-290002 NDSWC 4745 120 -- -- -- 1974 -- -- U -- -- -- -- 228 2
146-093-328881 M .GUFNTHER 80 -- 6 1954 H -- -- 420 11 .0 22R 2
146-093-328882 M .GUENTHER 125 105 3 1954 S 125SNLB S 1050 8 .0 228 2

146-093-33BAA1 H .ECKELBERG 79 69 2 1946 54 H 125SNLB 1 980 8 .5 226 2
146-093-339AA2 H .ECKELBERG 70 61 5 1950 68 S 125SNLB 1 760 8 .0 226 2
146-093-34CBA E .PELTON 40 3 -- -- -- H 112BGFV G 1020 10 .0 219 5
146-093-34CBB E .PELTON 51 -- 4 1972 -- -- S 125SNLB 1 880 -- - -
146-093-34000 NDSWC 4748 140 37 32 1 1974 11 7-74 I1 1128GFV 3S 433 6 .0 218 8

146-093-34DCD G .OUILL -- -- -- -- 32 S -- -- 1250 8 .0 219 5
146-094-048BC R .HAMMEL 1600 1590 2 1969 F -- S 211FXHL V -- 24 .5 198 0
146-094-05CBD R .HAMMEL 1415 1410 1340 1 1968 +32 5-72 S 211FXHL S 2890 19 .0 190 5
146-094-05DCC R .HAMMEL 1500 1415 2 1972 +78 5-73 S 211FXHL V -- 20 .0 196 0
146-094-08DAC1 R .HAMMEL 25 -- -- -- -- -- H 125SNLB -- 4070 8 .0 192 0

146-094-08DAC2 R .HAMMEL 25 -- 48 -- 15 10-71 S -- -- -- -- 192 0
146-094-08DAD R .HAMMEL 1410 1404 135P 1 1969 +12 5-72 S 211FXHL V 3590 14 .0 194 0
146-094-13088 R .BUEHNER 87 67 57 4 1962 -- -- S 125SNLB 1 400 7 .5 226 0
146-094-15ACC1 R .HAMMEL 146 126 2 -- U 125SNLB S -- -- 229 8
146-094-15ACC2 R .HAMMEL 150 138 3 1971 U S25SNLB S 1780 1 0 .0 229 0

146-094-20DAC A .KL'AUS 85 81 -- 4 1969 H 125SNLB 1 2000 9 .0 --
146-094-22BDD E .BENZ 140 130 118 -- 1969 -- S 125SNLB 1 1800 9 .0 228 2
146-094-22CCA T .FEDORA 30 -- 72 -- 24 K -- -- 1030 7 .5 226 5
146-094-22DBB E .BENZ 142 136 2 1949 115 H 125SNLB 1 1100 9 .0 228 2
146-094-23AA0 H .BUEHNER 130 -- -- -- S -- -- 750 7 .5 2265



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TUDE -
WFLL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LFVEL OF AQUIFER MATERIAL (UMHOS/CM ATORE OF LS D

NUMBER (FT) (FT) (FT) (IN) (YEAR) (FT) MEASURED WATER @

	

25°C) ( R C) (FT )

146-094-23000 NDSWC 4779 300 -- -- 1974 (1 -- -- -- -- 233 5
146-094-24800 0 .0'NEIL 50 4 1941 7 S 125SNLB 1 400 7 .5 226 0
146-094-24CAA 0 .0 . NEIL 65 53 4 1968 -- S 125SNLB 1 575 8 .0 226 0
146-094-24CA81 0 .0'NEIL 56 41 4 1957 35 H 1255NLB 1 520 8 .5 225 5
146-094-24CAB2 D .O . NIE8 50 6 1932 -- s -- -- 520 7 .5 225 5

146-094-24D001 R .KRIEGER 140 134 2 1954 H 1255NL8 1 700 8 .5 226 2
146-094-240002 R .KRIEGER 77 60 -- 4 1960 -- -- S 125SNLB 1 442 9 .0 726 2
146-094-25AAA NDSWC 4742 160 143 135 1 1974 77 8-74 U 125SNLB 1 950 13 .0 226 0
146-094-25ABA NDSWC 4741 120 A9 79 1 1974 40 7-74 U 1255NLB 1 706 8 .0 223 5
146-094-258AA NDSWC 4740 100 66 63 1 1974 44 7-74 II 112BGFV 35 1070 7 .5 227 5

146-094-27000 R .RECKARD 170 155 140 4 1966 38 S 125SNLB S 1400 8 .0 228 0
146-094-20000 NDSWC 8184 100 -- -- -- 1971 -- U -- -- -- -- 229 0
146-094-31000 G .CARLSON 63 4 1970 55 K 11285FV G 1550 10 .0 --
146-094-33000 NDSWC 8185 60 -- -- 1971 -- -- U -- -- -- -- 229 0
146-094-33000 NDSWC 8186 45 -- 1971 -- U -- 232 7

146-094-34CAC G .TUHY 50 4 1970 30 S -- S 575 8 .0 231 0
146-094-34CCA1 G .TUHY 120 -- 2 -- -- K -- -- 650 8 .0 232 4
146-094-34CCA2 G .TUHY 92 -- -- -- 1973 -- -- U -- -- -- -- - -
144-094-34CCA3 G .TUHY 100 92 92 4 1973 85 5-73 H 1255NLB 1 770 9 .0 - -
146-094-34058 G .TUHY 140 -- 4 -- -- -- S 1255NLB 1 1180 8 .0 231 5

146-094-34008 G .TUHY 166 145 4 1972 135 S 125SNL8 S 1750 9 . 5
146-094-35880 J .C1)NNOLLY 40 21 -- 4 1965 21 H 1255NLB 1 729 10 .0 - -
146-094-36880 NDSWC 4743 100 -- -- -- 1974 -- -- U -- -- -- -- - -
146-095-03008 J .KUPPER 1605 1602 1520 4 1972 1 7-72 S 211FXHL V 2100 15 .5 209 2
146-095-070081 A .RO81SON 20 -- 6 -- 16 -- H -- 5 750 6 .5 - -

146-095-070082 A .ROBISON 50 40 2 1956 10 -- S 1255NLB S 2010 7 . 5
146-095-10ABA1 J .KUPPER 35 -- 6 -- 32 H 125SNLB 1 3680 - -
146-095-1008A2 J .KUPPER 40 32 24 -- 32 S 125SNLB 1 2850 8 . 0
146-095-16888 R .MITTELSTADT 102 90 4 1966 -- -- U 125SNLB S -- - -
146-095-180CA1 H .BENZ 26 -- 24 1944 12 12-71 H -- -- 110 0

146-095-180CA2 1 .0E82 16 -- 60 -- 11 12-71 S -- -- 1300 8 . 0
146-095-18DCC H .BENZ 100 80 4 1965 6 -- S -- -- 2280 7 . 0
146-095-1900D NDSWC 4482 100 -- -- -- 1972 -- LI -- -- -- - -
146-095-2000A1 J .MITTELSTA0T 68 50 4 1971 35 H 112BGFV S 96 0
146-095-2000A2 J .MITTELS700T 70 50 4 1949 60 S 112BGFV S 119 0

146-095-2000A3 J .MITTELSTADT 82 -- 6 1906 42 -- S -- 1010 8 .0 - -
146-095-20008 NDSWC 8180 80 61 5R 1 1971 34 10-71 U 112BGFV S 1130 7 .5 233 9
146-095-22DCA C .KLATT 100 -- 6 -- 80 -- K 125SNLB 1 2080 -- --
146-095-24000 H .BENZ 100 4 -- -- S -- 98 0
146-095-270081 C .FETTIG 35 6 1958 10 K 125SNLB 5 930



CASING ()ATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TOOE-
WELL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF AOUIFER MATERIAL ( 5 MHOS/CM ATURE OF LS O

NUMBER (FT) (FT) (FT) (IN) (YEAR) (FT) MEASURED WATER @

	

25 0 C) )°C) (FT )

146-095-27DOB2 C .FETTIG 20 -- 18 1955 4 S 125SNLB S 1500 5 . 0
146-095-28888 F .SKACHENKO 90 -- 6 - - 60 -- K -- -- 63 0
146-095-28CA0 G .HARTMAN 80 60 4 1962 28 K 125SNLB S 54 0
i46-095-28000 NDSWC 8182 no -- -- -- 197 1
146-095-28DBC1 G .HARTMAN 28 18 - - 26 S 125SNLB S 129 0

146-095-28DBC2 G .HARTMAN 78 4 1958 28 -- S 125SNLB S 550 6 . 0
146-095-30DAC F .SKACHENKO 70 -- 4 1958 55 -- K 125SNLB 1 1360 - -
146-095-30DAD F .SKACHENKO 76 56 4 1972 44 4-77 S 112BGFV R
146-095-30DDD NDSWC 8181 80 66 63 1 1971 33 10-71 U 125SNLB V 1030 8 .0 230 0146-095-33A88 NDSWC

	

8183 100 -- -- -- 1971 -- -- 1 1

146-095-34ABC T .KIND 125 95 4 1960 105 U 125SNLB S -- - -
146-095-34DCC1 T .KIND 21 -- 18 1958 18 H -- -- 1720 7 . 0
146-095-34DCC2 T .KIND 67 55 4 1960 20 S 125SNLB 1 550 - -
146-095-35CCA H .MITTELSTEDT 258 240 4 1964 140 H 125SNLB 1 170 0
146-096-01888 NDSWC 8177 60 -- - - 1971 -- U -- -- - - 260 0

146-096-03000 H .MURPHY 24 24 6 -- 12 -- H 125SNLB 1 55 0
146-096-0408C D .BAN6 43 -- 24 1950 23 K -- -- 80 0
146-096-06BAC T .BANG 140 4 1959 60 S 125SNLB S 528 _ -
146-096-06CAD O .BANG 287 4 1956 250 H -- 0 135 0
146-096-06000 NDSWC

	

8176 40 -- -- 1971 -- U -- -- -- -- 241 7

146-096-06CDA O .BANG 40 4 1967 20 S S 890 8 . 0
146-096-08ACC A .LUNDBERG 185 6 1967 165 S S 805 7 . 0
146-096-11BAC2 W .LUBKE 144 4 1954 124 -- S 125SNLB 1 436 6 . 0
146-096-11DAC1 C .KELLING 25 6 - - 15 -- K 810 --
146-096-110AC2 C .KELLING 14 6 12 11-71 U

146-096-11DAC3 C .KELLING 18 6 -- 10 11-71 U -- -- -- - -
146-096-12DOC1 H .REEMS 102 -- 4 1961 70 -- H 125SNLB 1 1600 --
146-096-12DDC2 H .REEMS 102 102 8 1948 70 -- S 125SNLB 1 1750 7 .0 --
146-096-13ADA NDSWC 4483 100 84 78 1 1972 20 10-72 U 125SNLB 2V 1580 8 .0 241 7
146-096-13BAB E .OVIRNAK 39 -- 24 -- 31 11-71 U

146-096-13BCC NDSWC 8179 60 -- 1971 -- -- U - -
146-096-13000 H .REEMS 100 -- -- 1958 66 8-71 K 125SNLB S 1800 10 .0 --
146-096-14CDD1 NDSWC 4597 1180 1089 1071 2 1973 533 -- U 125TGRV V -- -- 253 1
146-096-14CDD2 NDSWC 4597A 137 131 1 1973 129 11-73 U 125SNLB V -- 253 1
146-096-14000 F .FISCHER 18 12 6 1949 12 -- H 125SNLB 1 730 - -

146-096-18ABD M .CUSKELLV 32 -- 36 -- 15 K 125SNLB 1 1010 - -
146-096-19BAA B .R0DUETTE 70 70 24 1948 20 S -- P 1050 7 . 5
146-096-24CBB J .8VDFN 140 -- 3 1956 54 S -- -- 1890 8 . 0
146-096-24003 G .RYDEN 56 -- 4 1961 45 K 125SNLB S 1510 8 . 0
146-096-25088 L .FISCHER 50 5 1966 40 H 125SNLB S 875 --



CASING OATF WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- T11DE -
WELL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF A1UIPER MATERIAL C5MHOS/CM ATURE OF

	

LS D
5118819 (FT) (FT) (FT) (IN) (YEAR) (FT) MEASURED WATER @

	

25°C) (°C) IFT I

146-096-26ACC C .DAVIS 60 55 40 4 1972 42 4-72 I1 125SNLB R -- --
146-096-261188 C .DAVIS 120 112 112 4 1973 82 5-73 S 1255NLB S 160 0
146-096-29050 J .SCHFTTLER 65 47 4 1972 -- -- K 125SNLB 96 0

146-096-3404D F .THOMAS 35 -- 5 1953 25 -- H -- S 650 -- - -
146-096-36AAA NDSWC 4480 60 24 18 1 1972 R 10-72 I1 125SNLB 3V 895 6 .0 234 0

146-096-36886 NSSWC 4481 60 44 3R 1972 12 9-72 U 11200FV 3S 931 8 .0 238 0
146-097-124481 A .LI(NOBERG 14 - - 30 __ 6 H 125SNLB 1 450 0

146-097-120482 A .LIINDBERG 125 105 4 1969 98 S 1255NLB S 580 8 . 0
146-097-248CA R .R000ETTE 1R0 - - 4 1968 20 S 170 0
146-097-25AAC1 A .DLSDN 330 198 197 4 1968 291 K 1255NLB S 195 0

146-097-25AAC2 A .OLSON 160 4 1950 150 S 1255NLB S 1300 7 . 5
146-097-25AAC3 A .OLSON 60 -- 24 1940 55 H -- -- 2500 - -
146-097-25AC4 A .OLSON 406 408 388 5 1971 338 -- 125SNLB S 1900 11 . 0
146-097-26605 A .OLSON 30 -- 4 1955 20 -- 5 125SNLB 1 685 8 . 0
146-097-26880 K .OLSDN 240 4 1965 200 K -- -- 1550 - -

146-097-34C0A1 P .ORRIGEWITCH 65 -- 24 1946 20 H -- -- 780 - -
146-097-34CDA2 P .08RIGFWITCH 91 81 71 2 1946 40 K 125SNLB S 1150 8 .0 - -
147-0 9 1-15DCC TRIBAL 63 46 -- 2 -- -- S 125SNLB S -- -- 217 8
147-091-17001) TRIBAL 400 -- -- 1950 -- -- U -- -- -- -- 216 9

ro 147-091-21004 S .LINCOLN 73 63 4 1969 23 U 1255NL8 1 1580 8 .0 226 8

147-091-22440 C .LINCOLN 400 87 4 1950 48 9-71 1) 125SNLB S 225 6
147-091-2500A J .STARR 186 126 -- 4 1951 9 9-51 U 125SNLB 6S -- -- 208 7
147-091-26000 U .S .B .I .A . 1720 925 -- 6 1966 45 9-71 P 125TGRV 1 2950 8 .0 221 6
147-091-260OB U .S .R .I .A . 100 70 55 6 1960 -- -- U 125SNLB S -- -- 221 8
147-0 9 1-27880 J .53ONE 400 24 -- 4 1950 3 11-50 H 125SNLB 6S 805 9 .5 220 8

147-091-285551 U .S .B .I .A . 89 78 4 1969 U 125SNLB 1 - -
147-091-28051)2 U .S .B .I .A . 65 -- -- -- 1969 -- Z
147-091-285003 O .S .R .I .A . 98 __ 1969

Z

147-091-298CA J .FREDERICKS 918 917 875 4 1965 432 5-72 K 125TGRV S 3650 13 .5 2270
147-091-30AAA TRIBAL 400 -- -- -- 1950 -- -- U -- -- -- -- 226 1

147-091-310081 C .SMITH 250 4 1954 U 1255NLB S 209 0
147-091-331100 TRIBAL 405 -- -- -- 1950 -- -- U -- -- -- -- 230 8
147-091-3580A K .FRFDERICKS 1547 906 2 -- 60 9-70 H 211FXHL V 2030 8 .0 218 5
147-091.-36AAC J .STARR 7 -- 36 1969 2 9-71 S -- R 1400 -- - -
147-092-03CDC C .MOSSFTTE 159 4 1969 106 8-59 H 125SNLB S 5060 10 .0 190 5

147-092-2100 TRIBAL 405 1950 U 228 8
147-092-368C TRIBAL 405 1950 -- -- U 231 2
147-093-03DR8 TRIRAL 250 223 4 -- 163 10-50 U 1255NLB S 4060 200 1
147-093-0501)0 CARTFR OIL C5 . 11105 1954 -- -- U -- - - 213 3
147-093-15600 TRIBAL 405 1950 -- 11



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TIJDE-
WFLL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF AOHIFFR MATERIAL (0MHOS/CM ATURE OF

	

LS D
NUMBER 1FTI (FT) (FT) (IN) (YEAR) (FT) MEASURED WATER @

	

25°C) (t) )FT )

147-093-29DCA A .VDIGHT 373 353 2 1930 +22 9-72 S 125SNLB S 3240 13 .5 184 0
147-093-35CBC CORPS OF ENG . 96 - - 2 -- -- 5-72 R 125TGRV 1 >8000 9 .5 186 0
147-094-02AD TRIBAL 315 -- 1950 -- -- U -- -- -- -- 2244
147-094-26BCB K .KNUTSON 1510 1502 1470 1 1969 +77 11-72 S 211FXHL 2350 15 . 5 194 0
147-094-3308 H .LARSEN 1665 1590 1 1969 F 6-73 S 211FXHL V -- -- 221 0

147-094-348AD K .KN)ITSON 1515 1510 1465 1 1968 +78 11-72 S 211FXHL V 2230 23 .0 198 0
147-095-03AAB J .FETTIG 360 - - 1 1913 +15 7-72 U 125TGRV V 3020 12 .0 189 3
147-095-04BEA M .KLEFMAN 1350 1348 1320 2 1971 +R 7-72 S 211HLCK S 3210 12 .5 1970
147-095-OPBDC G .TABOR 1530 1490 1385 2 1966 +51 7-72 S 211FXHL S 2450 20 .0 199 0
147-095-12BCD T .SANDVICK 400 - - 1 -- +12 7-72 S 125TGRV V 3240 -- 199 0

147-095-12CAD T .SANDVICK 1425 1410 1386 1 1969 +118 7-72 S 211FXHL V 2900 18 .5 - -
147-095-130001 NDSPS 160 -- - - -- 1971 -- -- U -- -- -- -- 242 0
147-095-135CC2 NOSPS 1950 1935 - - 2 1971 299 6-73 R 211FXHL V 2120 12 .0 242 0
147-095-14AAA NDSPS 1435 1430 1410 1 1968 +71 7-72 R 211FXHL V 2880 17 .0 198 0
147-095-14CAC H .GUIMONT 10 - - 48 1958 5 -- K 125SNLB 1 1120 -- - -

147-095-14CBB1 G .KLEFMAN 52 52 24 1933 20 H 125SNLB 5 3860 7 . 0
147-095-14095 2
147-095-14CBB3

G .KLEEMA N

G .KLEEMAN
12 0
26

12 0
26

6
18

196 3
1933

7 0
10 --

H
S

125SNL B
125SNLB

S
1

235 0
1900 7 . 0

147-095-17ACA G, .TAROR 1580 1570 1510 1 1968 +40 7-72 S 211FXHL V 1720 20 . 0
147-095-1RDA C

147-095-19A8A

G .TABO R

M .DAVIS

3 5

15

3 5

15

1 8

32

- -

1946

22 -- H

H

125SNLB

125SNLB

--

S

67 5

875 - -
147-095-21ABA M .KLEEMAN 286 50 - - 6 1967 30 -- S 125SNLB S 1010 7 . 0
147-095-22BRA 2

147-095-23CCA
M .KLFFMA N
A .SCHWALBE

9 5
20

- -

20

6

36

195 8

--

7 8

10
K
K

125SNL B
125SNLB

S

--
255 0

2750

- -
_-

147-095-24AAC T .SANDVICK 1580 - - 1 1969 +146 S 211FXHL V 2070 24 .0 199 0

147-095-268881 A .SCHWALBE 1850 1 1969 164 7-72 S 211FXHL S 2270 -- 228 0
147-095-268982 A .SCHWALBE 20 20 72 -- 10 -- S 125SNLB -- 1800 4 .0 - -
147-096-21AAR1 P .PLFTAN 65 65 18 1950 30 S 125SNLB 1 <500 6 . 5
147-096-21AAB2 P .PLETAN 50 5C 18 1946 20 H 125SNLB 1 <500 - -
147-096-21ACD 1

147-096-21ACO2

P .PLFTA N

P .PLFTAN

6 5

100 - -

6

6

196 0

1960

-

40

K

S

125SNL B

125SNLB

-- <50 0

147-096-22DCD1 P .HAWKINSON 100 100 6 1946 40 H 125SNLB S <500 -- 203 0
147-096-220CD2 P .HAWKINSON 60 - - 6 -- 20 S 125SNLB 5 550 6 .0 2030
147-096-2RBBA NOSWC 8178 80 1971 -- U -- -- -- -- 260 0
147-096-2PBCC N .RENSON 180 180 6 -- 150 K S 59 0

147-096-348RA N .BENSON 205 193 173 3 1956 150 S 125SNLB 5 110 0
147-096-36CA C
147-096-36DCB

F .BEC K

J .BFCK
101 9 6

149

7 8
135

4

4
196 7
1972

- -
--

- -
10-72

U

S

125SNL B

125SNLB
S
S

- -
1600 9 . 0

547-097-05AAA C .DANIELSON 490 - - 1 1949 +2 4-73 S 125TGRV V 3060 9 .0 191 8
147-097-05AOD D .HARRIS 1400 2 -- +154 5-73 S 211FXHL V 2080 24 .0 1954



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING n1AM- DATES WATER WATER USE MAJDR BEARING ANCE PER- TUDE -
WE L L DWNER DEPTH D E P TH DFPTH ETER DRILLED LEVEL LEVEE. OF AOUIFER MATERIAL (pMHOS/CM ATURE OF

	

LS D
NIIMM ER (FT) (FT) (FT) (IN) (YEAR) (FT) MFASHPFD WATER @

	

25°C) ( RC) (FT )

147-097-05RPB G .DLSDN 700 -- 1 1961 +25 4-73 S 125TGRV V 2900 14 .5 192 0
147-097-06ARB C .DANIELSDN 475 1 1961 +14 4-73 S 125TGRV V 2830 13 .0 196 0
147-097-1000A A .CARUS 265 246 -- 4 1968 205 -- S 125SNLB 1 1200 -- - -
147-097-11DAA1 F .BICE 125 53 34 4 1960 50 K 125SNLB S <500 7 . 0
147-097-11DAA2 F .BICE 8 -- 64 -- 2 S 1255NLB 2400 3 . 0

147-097-11DBB F .BICE 64 49 6 1970 50 -- H 1255NL0 S 61 0
147-097-128081 H .BICE 285 750 3 1964 240 H 1255NLB S 189 0
147-097-128082 H .BICE 280 250 3 1961 240 5 125SNLB S 1450 7 . 0
147-097-128003 H .RICE 50 45 74 1953 15 -- S 125SNLB 1 1680 6 . 0
147-097-1RDBC O .HARRIS 700 -- 1 1961 +7 10-72 S 125TGRV V 2940 13 .0 197 5

147-097-20RAB O .HARRIS 1425 1 1961 +116 10-72 S 211FXHL V 1970 23 .5 200 2
147-097-24APB1 A .CARUS 40 -- -- -- H 125SNLB 500 - -
147-097-24AOB2 A .CARUS 29 7 12-71 S 125SNLB 1 580 5 . 0
148-097-03ARA2 V .HUNTSALONG 26 18 1969 H 125SNLB 1 1500 - -
14R-092-030RA TRIBAL 510 1950 U 221 7

148-092-05 TRIBAL 400 -- 1950 -- -- II 232 7
14R-097-06RA0 0 . VA ND VKE 133 179 1 1967 104 7-71 K 1255NLB -- 860 - -
148-092-06BCA P .VANn9KF 89 - - 6 1971 40 -- S 125SNLB 5 719 9 . 5
14R-092-06BDB P . VA ND VKF 98 70 4 1966 80 -- K 1255NLB S 888 9 . 5

a ).48-092-11CCR N .MAKRR 100 - - 20 1971 85 R-73 H 125SNLB VS 1210 - -

14R-097-23CCA R .YDIINGBEAR 50 23 19 20 1971 12 R-73 H 125SNLB 1 153 0
148-092-26000 D .DUDA 119 109 4 1971 20 -- H 125SNLB S 190 0
148-092-3560A J .DAVIS 65 -- 4 1970 -- -- H 125SNLB S 401 0
148-093-04CARI NnSWC 4596A 340 330 1 1973 137 5-74 U 125TGRV V - - 198 6

14R-093-04CAB2 NnSWC

	

4596B 190 180 1 1973 68 11-73 U 125SNLB V 4250 9 .0 198 7

14R-093-04CRD NnSWC 4596 920 4R0 467 2 1973 119 I1-73 U 125SNLB V 3680 8 .0 198 5

14R-093-05CCA1 D .STANDISH 102 -- U 125SNLB 1

14R-093-05CCA2 D .STANDISH 72 6 1968 50 112BGFV R 220 0
14R-093-07ADA R .C,,DDDBIRO 4
14R-093-09BBC TRIBAL 510 40 4 1950 70 10-50 112BGFV G -- 195 5

148-093-1000C NnSWC 4737 120 109 103 1 1974 7 7-74 1 125SNLB 2V 3880 8 .0 192 0
14R-093-14CDC NnSWC 4738 100 63 57 1 1974 5 7-74 1255NLB 2V 5270 8 .5 184 0

14R-093-15ACR NnSWC

	

8175 40 -- - - 1971 II 189 5

14R-093-17BBO J .MCKIN7E 160 4 125SNLB 1310 210 0

14R-093-20BCA TRIBAL 450 1950 221 1

14B-093-37CDB TRIBAL 400 1950 213 1

148-094-01000 NnSWC 8174 80 1971 205 5

148-094-03ABB TRIBAL 450 1950 U 236 6
14R-094-06DBD TRIBAL 125SNLB 819 7 . 0
148-094-13AA1) TRIBAL 450 1950 U 2237



CASING DATE WATER
SPECIFI C
CONDUCT- TEM- ALTI -

LOCAL DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING ANCE PER- TIIDF -

WFLL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF AOIIIFER MATERIAL (5 MHOS/CM ATURE OF LS D
NDMBFR (FT) (FT! (FTI (IN) IYEAR) (FT) MFASIIRFT WATER @

	

25°C) 1°C) (FT )

148-094-1381(0 R .HALL 30 6 1967 15 -- K - -- 1090 11 .0 - -
148-094-140AC R .HALL 100 4 1968 40 _- S 112BGFV R 1950 11 .0 - -
148-094-701)0D TRIBAL 135 134 -- 4 -- 44 10-50 U 112TILL T 1490 -- 230 8
149-094-TN000 J .CHASE 120 I I

148-094-26DCA TRIBAL 290 -- 4 -- 220 8-72 U 125SNLB S -- -- 226 3

14R-094-33ACO TRIBAL 200 147 -- 4 78 10-50 U 125SNLB S -- -- 227 9
148-095-01086 TRIBAL 240 724 4 -- 176 10-50 U 125SNLB V -- 250 7
148-095-IIAOC TRIBAL 400 -- -- - - 1950 -- -- II - -- -- - 244 4
148-095-22CCA F .CHASE 1455 1430 1377 7 -- +37 4-72 K 211FXHL 5 3080 17 .0 197 5
14P-095-29CMC D .MFYFR 760 -- 4 1937 A 8-71 S 125CBLD -- 3000 12 .0 190 0

148-095-3IRAC D .MFYER 700 -- 1 -- F 6-73 S 125CBLD -- -- -- 188 5
148-095-31CCA G .T0BOR 1355 1350 1317 2 1971 +149 7-71 S 211FXHL V 2020 20 .0 194 0
148-095-32080 0 .TAROR 1370 1365 1335 2 1971 +82 7-72 S 211FXHL S 2660 19 .0 193 0
148-095-338OP 0 .MEYFR 436 -- 2 1931 F 8-71 S 125TGRV -- 3270 12 .0 189 3
148-095-35800 T .FFTTIG 400 1 -- +13 7-72 U 125TGRV S 3110 12 .0 188 0

148-096-060CA 6 .JO8GEN50N 300 -- 2 1927 +9 -- S 125TGRV -- 3280 11 .0 189 0
148-096-09AR0 F .JfIRGFNSON 1465 1460 -- 1 1969 +125 10-72 S 211FXHL V 2140 22 .0 195 0
148-096-1188 F .JORGENSON 1455 1374 2 -- +17 10-72 S 211FXHL V 3060 16 .5 200 0
148-096-15AAA E .J08GEN5ON 1680 1675 1665 7 1970 289 6-73 S 211FXHL V 2310 21 .0 240 0
148-096-17000 G .FFNTON 550 -- 1 1912 F 5-7? S 125TGRV -- 3080 14 .0 188 5

148-096-1RABC G .FENTON 600 -- 1 1912 +24 5-72 K 12510RV 3230 14 .0 189 5
148-096-22BCR D .FENTnN 255 248 1 1950 F 5-7? S 125TGRV 1 3210 10 .0 189 5
148-096-238BB E .JORGENSnN 300 -- 2 1927 +6 10-72 S 125T0RV 3160 11 .0 190 0
148-096-25C0A D .MEVFR 600 -- -- +14 6-73 S 125TGRV -- 2410 12 .0 187 5
148-096-35BCC L .PELTON 29 48 1952 10 -- K 125SNLB S 719 4 .5 265 0

148-097-04DRA 0 .01505) 700 680 1 1964 +9 5-73 S 125TGRV -- 2750 5 .0 192 0
148-097-09080 G .nLSOM 1450 1350 1 1966 +196 5-73 S 211FXHL S 2180 22 .0 193 5
I48-097-10CAA C .FENTUN R00 -- 1 1960 +76 9-72 S 125CBLD S 2940 10 .0 191 0
148-097-12ABA f, . FENTON 243 -- 1 1940 +15 5-71 S 125TGRV 1 3200 10 .5 188 4
148-097-170AA 0 .THORP 1998 1978 7 1964 277 5-73 S 211FXHL S 2380 17 .0 239 0

148-097-20CAD C .DANIEL50N 1701 1693 1630 1 1970 +49 4-73 S 211FXHL V 2140 22 .5 214 0
146-097-22000 R .M1NROE 1401 1381 1 1968 +220 10-72 H 211FXHL S 2060 23 .0 192 0
148-097-27008 R .MONROF 311 791 1 1940 +6 10-72 S 125TGRV V 3180 12 .0 190 5
148-097-28ACB C .DANIELSnN 675 645 1 1961 +11 4-73 S 125TGRV V 2900 15 .5 191 8
148-097-30A0A 0 .0L5ON 1565 1523 2 1964 +33 5-73 S 211FXHL S 2030 25 .0 208 0

148-097-33AR8 NOSWC 4478 1970 1325 2 1972 +191 9-72 N 211FXHL 4V 2020 27 .0 1920
148-097-338CC C .DANIFLSON 1130 1 1964 +81 4-53 S 211HLCK V 2890 90 .5 194 0

149-091-17086 TRIBAL 400 - - 1950 -- -- U -- -- -- -- 217 7

1.49-091-2760 MOBIL 0IL

	

co . 1348 1

149-091-30000 TRIBAL 375 1950 I1 -- -- -- 2195



CASING DATE WATER
SPECIFI C
CONDUCT- TEE- ALIT -

LOCAL DRILLED WELL CASING OIAM- DATE WATER WATER USE M AJOR BEARING ANCE PER- TUOE -
N ELL OWNER DEPTH DEPTH DEPTH FIFE DRILLED LEVEL LFVFL OF ADII IFER MATERIAL ( 5 MHOS/CM ATOR) OF

	

LS D
MOMRFR (FT) (FT) (ET) (IN) (YEAR) (FT) MEASURED WATER @

	

25°C) (°C) (FT )

149-091-33BCC TRIBAL 400 347 4 -- 217 10-50 II 125SNLB S -- -- 201 0
149-092-22CDC R .SMITH 40 -- 4 -- -- -- II -- -- 772 9 .0 - -
149-092-79DCC TRIBAL 404 -- 4 -- RR R-77 U 125SNLB 1 -- -- 218 4
149-093-02ACB C .PFRKINS 647 627 1 1962 +1 :3 R-77 S 125SNLB 1 2230 10 .0 195 0
149-093-05C DC 84 74 1 1961 +14 8-72 S 125SNLB 5 2620 9 .0 203 0

149-093-08000 M .FOA 500 4 1960 10 H 125SNLB -- 3010 725 5
149-003-09CC) S7 .ANTHONVS 65 -- 9 1952 55 H 125SNLB 1 3310 - -
149-093-10AAA TRIBAL 450 -- -- 1950 -- -- U -- -- -- 229 7
149-093-14000 TRIBAL 450 432 4 -- 317 10-50 0 125SNLB S -- 224 9
149-093-19006 TRIBAL 465 4 362 10-50 U 125SNLB S 233 5

149-093-21DCA F .WICKER 35 -- -- -- -- II -- 652 10 .0 - -
149-093-23AC0 34 4 33 -- U 1255NLB -- -- - -
149-093-24AC MOBIL

	

OIL

	

Cn . 11331 -- -- -- -- -- (I -- -- 213 1
149-093-25000 TRIBAL 510 147 4 100 10-50 II 125SNLB 1 -- 206 5
149-093-27ARA H .VOUNGB IRO 65 4 -- -- H 125SNLB 696 - -

149-093-34ACA TRIBAL 372 357 -- 4 288 10-50 U 125SNLB S -- -- 717 1
150-091-35CCA TRIBAL 126 -- 4 -- 60 -- P 125SNLB S 1440 37 .5 --
150-099-31ADD TRIBAL 336 316 1 1961 +21 8-77 S 125SNLB S 2530 9 .0 186 0

a 150-093-33CA4 W .FACF 388 36R 1 1960 +23 8-72 S 125SNLB S 2320 10 .5 195 0
rn



TABLE 2 .--Records of spring s

Use
Specifi c

conductanc e
Local

	

spring of Major Flow Date

	

( 1 mhos/cm Temperatur e

number' Owner water 2 aquifer 2

	

Lithology (gal/min) measured

	

@ 25°C)' (°C) Remarks

141-092-24AAD V . Staudinger K 125SNLB Coal -- -- 2500 -- Perennia l

141-097-15ABB G . Hecker S 125SNLB -- 4 7-22-71 520 8 .0 Perennia l

142-091-06CAD C . Siverts K 125SNLB Coal 6 8- 4-71 1800 -- Perennia l

142-091-08ABB S . Helsper S 125SNLB -- 2 9-22-71 3325 9 .5 Perennia l

142-096-04CDB2 L . Hendricks S 125SNLB Coal -- -- 3600 13 .0 Perennia l

142-097-16CAA W . Fisher K 125SNLB Coal 6 8-11-71 900 9 .0 Perennia l

143-094-14CDC J . Kuntz K 125SNLB Coal 24 9-23-71 1960 8 .5 Perennia l

143-095-04AAC D . Twist S 125SNLB -- -- -- 1600 11 .0 - -

143-095-06BB Manning P 125SNLB Coal 2 8-

	

3-71 1190 13 .0 Perennia l

143-095-24CDA W .

	

Watkins S 125SNLB Coal 6 6-17-72 1700 9 .0 Perennia l

143-097-03ADA J . Schmidt K 125SNLB -- -- -- 700 -- Perennia l

143-097-20AAB D . Steffan S 125SNLB Coal 1 6-13-72 475 11 .5 Perennia l

144-092-08CD8 J . McNamara S 125SNLB Coal 3 9-29-71 1710 9 .0 Perennia l

144-093-27ACC H . Olson S 125SNLB Coal -- -- 1025 8 .0 Perennia l

144-095-30DCB J . Leiss S 125SNLB -- 1 9-21-71 1575 10 .0 Perennia l

144-096-10CDC S . Schwindt U 125SNLB Coal 2 10-

	

6-71 950 9 .5 Perennia l

144-096-15BAB A . Kostelecky S 125SNLB Coal <1 10-

	

6-71 950 10 .0 Perennia l

144-096-27CBA P . Stroh S 112BGFV Gravel 6 10-

	

6-71 1510 9 .0 Perennia l

144-097-04CBB D . Jefferies S 125SNLB Coal 3 10-

	

5-71 500 9 .0 Perennia l

144-097-04CCA D . Jefferies S 125SNLB Coal .4 10-

	

5-71 500 12 .0 Perennia l

144-097-11BBD R . Schmidt S 125SNLB Coal 12 10-

	

5-71 1750 8 .0 Perennia l

144-097-23ADD F . Hutmacher K 125SNLB Coal 3 10-

	

5-71 2225 9 .0 Perennia l

144-097-23BCB J . Thomas K 125SNLB -- 2 10- .5-71 500 9 .0 Perennia l

145-091-22CBC O . Flaget U 125SNLB -- -- -- 5200 9 .0 Intermitten t

145-091-27BCC1 E . Carlson S 125SNLB Coal 6 10-

	

7-71 2100 9 .0 Perennia l

145-092-08DAD R . Erdmann S 125SNLB Coal <1 10-14-71 980 9 .0 Perennia l

145-092-13DDD O . Christensen K 125SNLB Coal 14 10-15-71 1200 7 .5 Perennia l

145-092-14BAD2 G . Ferebee S 125SNLB Coal 20 10-13-71 712 6 .0 Perennia l

145-092-20ADC3 R . Erdmann S 125SNLB Coal 1 .7 10-14-71 1150 8 .0 Perennia l

145-092-20CBC R . Johnson S 125SNLB Coal 20 7-21-72 1430 8 .0 Perennial



Use
Specifi c
conductanc e

Local

	

spring of Major Flow Date

	

(umhos/cm Temperatur e
number' Owner water' aquifer 2

	

Lithology (gal/min) measured

	

@ 25°C)' (°C) Remark s

145-092-24BCA1 Halliday P 125SNLB Coal -- 8-

	

4-71 2000 8 .0 Perennia l
145-092-28DDB1 M .

	

Dahlen S 125SNLB Coal 8 .5 10-14-71 2100 8 .0 Perennia l
145-092-28DDB2 M .

	

Dahlen S 125SNLB Coal 1 10-14-71 2050 9 .0 Perennia l
145-093-23000 Dunn County U 125SNLB Coal 1 8-

	

5-71 980 8 .0 Perennia l
145-093-27DCD W .

	

Benz S 125SNLB Coal 3 10-20-71 1200 8.0 Perennia l

145-093-29BCD G . Lynch K 125SNLB Coal 20 10-21-71 1300 8 .0 Perennia l
145-093-32AAC W . Benz U 125SNLB Sand <1 10-20-71 1050 9 .0 Perennia l
145-095-07BCB R . Dolezal S 125SNLB -- 2 10-28-71 820 6 .0 Perennia l
145-095-14BCB D . Fitzlaugh U 125SNLB Coal/sand -- -- 1510 10 .5 Perennia l
145-095-18DCA E . Kovaloff S 125SNLB Coal 2550 8 .0 Perennia l

145-095-29CDB W . Pavlenko S 125SNLB 2 11-10-71 675 7 .5 Perennia l
145-095-32BDA W . Pavlenko S 125SNLB -- 6 11-10-71 800 7 .5 Perennia l

145-095-33CBB M . Truckan S 1255NLB Coal 1 .3 10-27-71 1700 8 .0 Perennia l

145-096-01CBD A . Dolenzal S 125SNLB -- 2 .5 10-28-71 690 8 .0 Perennia l
145-097-03AAB P . Obrigewitch S 125SNLB Coal 1 11-10-71 1020 7 .5 Perennia l

145-097-04ADC V . Dukart K 125SNLB Coal 1 .7 11-

	

9-71 1200 7 .0 Perennia l

145-097-06CAB M . Blackburn S -- -- 1 .7 11-

	

4-71 1000 9.0 Perennia l
146-091-05CBA1 R . Crowsheart S 125SNLB Coal <1 8-

	

9-50 3070 9.0 Perennia l
146-091-05CBA2 R . Crowsheart S 125SNLB Coal 8.6 -- 1050 8 .0 Perennia l
146-091-05CBA2 R . Crowsheart S 125SNLB Coal 8.0 9-29-71 1680 8 .0 Perennial

146-091-18DBA M . Transtrom K 125SNLB Sand/coal 6 5-24-72 3015 10 .0 Perennia l
146-091-21DDC L . Weiss S 125SNLB Coal 8 9-28-71 1010 9 .5 Perennia l
146-091-22BBA1 G . Gegelman K 125SNLB •

	

Coal 1 7-12-72 1800 13 .0 Perennia l
146-092-02DCA J . Burr U -- Sand 30 5-23-72 1220 -- Perennia l
146-092-14CDD1 D . Kisse H 125SNLB Coal <1 9-30-71 880 12 .0 Perennia l

146-092-15CBB M . Voight K 125SNLB Coal 1 .3 9-30-71 2050 10 .0 Perennia l
146-092-15CDB D . Kisse S 125SNLB Coal 3 9-30-71 1430 8 .0 Perennia l
146-092-25BCB A . Kisse H 125SNLB Coal <1 10-

	

1-71 750 11 .5 Perennia l
146-093-10BAC E . Voight K 125SNLB Coal <1 10-

	

5-71 1900 10 .0 Perennia l
146-094-26ADB J . Connolly S 125SNLB -- 5 10-

	

7-71 675 7 .0 Perennia l

146-094-35AAB J . Connolly K 125SNLB -- 20 10-

	

7-71 878 8 .0 Perennia l
146-095-19CBA J . Mittelstadt S 125SNLB Sand 2 12-16-71 710 5 .0 Perennia l
146-095-3OCDB F . Skachenko U 125SNLB Coal -- -- 1100 7 .0 . Perennia l
146-095-30DCA F . Skachenko U 125SNLB Sand -- -- 1480 8 .0 Perennia l
146-095-32CBB A . Kukla K 125SNLB Coal 2 11-23-71 1630 7 .0 Perennial



Use

Specifi c
conductanc e

Local

	

sprin g
number , Owner

o f
wale r'

Major
aquiie r = Li%huiugy

Flow
(gal/min)

Dat e
measured

(umhos/cm
i

	

25°C)'
Temperatur e

( ° C) Remarks

146-095-35DDC H . Mittelstadt S 125SNLB Coal 10 8-25-72 6290 10 .0 Perennia l

146-096-06BAD T . Bang S 125SNLB Coal 1 .7 11-11-71 <500 6 .0 Perennia l

146-096-11BAC1 W . Lubke K 124GLVD Coal 2 11-15-71 <500 7 .0 Perennia l

146-096-11DAC4 C . Kelling S -- -- 4 11-17-71 690 8 .0 Perennia l

146-096-15CDC Murphy Bros . K 112BGFV Gravel 5 11-18-71 <500 -- Perennia l

146-096-23ADD L . Davis S 124GLVD Coal -- -- 2950 6 .0 Perennia l

146-096-23CBB L . Davis S - Sand 1 .7 11-18-71 <500 5 .0 Perennia l

146-096-23000 L . Davis S 124GLVD Coal 6 11-18-71 800 3 .0 Perennia l

146-096-27ADC F . Thomas S -- -- <1 11-23-71 <500 2 .0 Perennia l

146-096-27BCB F . Thomas S 112BGFV Gravel 4 11-23-71 <500 7 .5 Perennia l

146-096-32CBA A .

	

Kukla S 124GLVD Coal 4 11-23-71 2400 8 .0 Perennia l

146-096-33ACC Diamond_"C"

	

Ranch K 124GLVD Coal 20 11-23-71 660 7 .0 Perennia l

146-097-34CAD P . Obrigewitch S 125SNLB Coal 2 .5 11-10-71 625 6 .0 Perennia l

147-091-148DD F . Benson K 125SNLB Coal <1 10-

	

1-71 1100 8 .0 Perennia l

147-091-15ABC E . Fredericks K 125SNLB Coal <1 9-30-71 2050 8 .0 Perennia l

147-091-22ABB C . Lincoln K 125SNLB Coal 12 9-30-71 1610 8 .0 Perennia l

147-091-25DAD J . Starr S 125SNLB Coal 4 9-30-71 1240 9 .5 Perennia l

147-091-26BDB K . Fredericks S 125SNLB -- 1 9-29-il 628 11 .0 Perennia l

147-091-26CAC P . Huber S 112BGFV Sand/gravel 30 9-29-71 1500 8 .0 Perennia l

147-091-31CDB2 C . Smith S 125SNLB Coal 3 5-23-72 5550 9 .0 Perennia l

147-094-04DDA Little Swallow K 125SNLB Coal 8 7-19-51 2250 7 .0 Perennia l

147-094-04DDB Tribal S 125SNLB Coal 10 7-18-72 1800 10 .0 Perennia l

147-095-15CBA T . Sandvick K 125SNLB Coal 10 12-18-71 495 5 .0 Perennia l

147-095-18CBA M . Brandvik K 125SNLB Coal 2 12-

	

8-71 <500 8 .0 Perennia l

147-095-18DAD G . Taber S 125SNLB Coal 1 12-

	

6-71 775 6 .0 Perennia l

147-095-22BBA1 M . Kleeman S 125SNLB Coal 1 12-

	

8-71 990 8 .0 Perennia l

147-095-23ACB G . Kleeman S 125SNLB Sand/coal 3 12-

	

9-71 2150 7 .5 Perennia l

147-095-32BDC W . Rice H 125SNLB Coal 11 12-

	

3-71 835 7 .5 Perennia l

147-095-32BDD W . Rice S -- -- 6 12-

	

3-71 <500 7 .5 Perennia l

147-096-27DDA P . Hawkinson S 124GLVD Coal 1 12-16-71 1600 6 .0 Perennia l

147-097-01ADD H . Bice S 4 12-

	

2-71 1300 6 .0 Perennia l

147-097-02CBD E . Tysver K 125SNLB Coal 2 11-16-71 750 8 .0 Perennia l

147-097-17AAA A . Carus K 125SNLB Coal 1 12-17-71 <500 - - Perennia l

147-097-23BAD A . Carus S 125SNLB Coal 3 12-17-71 1090 6 .0 Perennia l

147-097-24ADB3 A . Carus S 125SNLB Coal 2 12-15-71 <500 6 .0 Perennial



Use
Specifi c
conductanc e

Local

	

spring of Major Flow Date

	

(umhos/cm Temperatur e
number' Owner water'

	

aquife r 2

	

Lithology (gal/min) measured

	

@ 25°C)' (°C) Remark s

147-097-26000 O .

	

Olson K 125SNLB Sand 1 .2 11-16-71 <500 8 .0 Perennia l
147-097-34CAA E .

	

Tysver S 125SNLB -- 1 .5 11-16-71 <500 8 .0 Perennia l
148-091-O7BAA K .

	

Blackhawk K 125SNLB 3 8-

	

3-72 1800 8 .0 Perennia l
148-092-03ABA1 V .

	

Huntsalong S 125SNLB -- 6 $

	

3-72 1350 9 .5 Perennia l
148-092-04CBD Youngbear S 125SNLB Coal 36 8- 8-50 447 8 .0 Perennia l

148-092-11AAC P .

	

Murphy S 125SNLB Coal 8 P- 3-72 461 10 .0 Perennia l
148-092-11ACA Tribal S 125SNLB Coal 2 .9 8-50 550 9 .5 Perennia l
148-092-26ACA E .

	

Fredericks K 125SNLB Coal 2 8-

	

3-72 655 10 .5 Perennia l
14$-093-01DDC C .

	

Woman S 125SNLB Sandstone 24 8-

	

2-72 497 8 .0 Perennia l
148-093-17BDD U .

	

Eagle U 125SNLB Coal 3 8- 8-50 2500 9 .5 Perennia l

148-093-31DBD A .

	

Everett S 125SNLB <1 8- 9-51 1560 7 .0 Perennia l
148-093-31000 Tribal S 125SNLB -- 5 7-26-72 1500 9 .0 Perennia l
148-094-15CAD J . Woundedface K 125SNLB Coal 8 7-21-72 693 10 .5 Perennia l
148-094-23CBD E, Bateman S 112BGFV Gravel 35 7-28-72 1120 11 .5 Perennia l
148-095-06ACA D . Meyer K 125SNLB Coal 15 12-14-71 <500 -- Perennia l

148-095-24BDA E.

	

Guimont K 125SNLB Sandstone 5 12-10-71 1100 2 .0 Perennia l
148-095-27DDB Tribal S 125SNLB Coal <1 8- 6-71 3850 9 .5 - -
148-096-IODBC E .

	

Jorgenson S 125SNLB Sandstone <1 6-26-73 2230 10 .5 Perennia l
148-097-18ACB C .

	

Danielson H 125SNLB Coal 10 4-

	

5-73 726 9 .0 Perennia l
149-091-08AAA A .

	

Goodbird S 125SNLB -- 6 8-16-72 1880 9 .5 Perennia l

149-091-16BBB Charging Ranch S 125SNLB Coal 5 8-16-72 1800 11 .0 Perennia l
149-09I716BCB Charging Ranch S 125SNLB Coal 6 8-16-72 1250 11 .5 Perennia l
149-091 ..-16BCC Charging Ranch S 125SNLB Coal 4 8-16-72 1400 9 .5 Perennia l
149-09-07ABA J .

	

Danks K 125SNLB Coal 12 8-17-72 2300 10 .0 Perennia l
149-092-25CDC H .

	

Walker K 125SNLB -- 8 8- 2-72 700 -- Perennia l

149-092-27BBB S .

	

Whiteowl S 125SNLB Coal 50 8-

	

2-72 553 10 .0 Perennia l
149-092-3OCAB T .

	

Lonefight K 125SNLB Coal 15 8- 2-72 1690 8 .5 Perennia l
149-092-32CCD E .

	

Grinnell H 125SNLB -- -- 8-

	

4-72 1500 9 .5 Perennia l
149-092-35BDA P .

	

Baker K 125SNLB Coal 80 11-

	

8-50 825 10 .0 Perennia l
149-092-35BDA P .

	

Baker K 125SNLB Coal 80 8-

	

2-72 725 10 .0 Perennia l

149-093-03CAC B .

	

Chase K 125SNLB Coal 4 8-28-72 1900 11 .0 Perennia l
149-093-12ACC A .

	

Horn S 125SNLB Coal 14 8-17-72 2440 10.0 Perennia l
149-093-20BDD G .

	

Fox S 125SNLB -- 11 8-29-72 1600 7 .5 Perennia l
149-093-21DCC R .

	

Birdbear S 125SNLB Coal 3 8-17-72 622 8 .5 Perennial

'Records of other springs may be found in Dingman and Gordon, T954 .
'See page 15 for explanation .
'Value shown is field conductance, except where a chemical analysis is available .



TABLE 3 .--Water levels in selected well s

EXPLANATIO N

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

MP, measuring point

	

lsd, land surface datu m

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

141-091-22DDD	 MP is top of 1¼-inch plastic pipe 2 .0 ft above	 lsd .

Date

	

Water

	

Date

	

Water

	

Date

	

Water
	 level	 level	 leve l

July 26, 1974 . .

	

4 .54

	

Aug .

	

21	 4 .49

	

Sept . 24	 Destroyed .

141-091-23CBC	 MP is top of 14-inch plastic pipe 1 .9 ft above lsd .	

Dec .

	

9, 1971 . .

	

1 .85

	

Feb .

	

28, 1973	 Frozen

	

Feb .

	

12, 1974	 2 .3 9
Mar .

	

22, 1972 . .

	

Frozen Apr .

	

3	 93

	

Apr .

	

2	 2 .2 8
Apr .

	

18	 56

	

May

	

9	 1 .16

	

May

	

22	 2 .0 9
May

	

17	 38

	

June

	

5	 1 .37

	

July 26	 3 .2 3
July

	

11	 19

	

July

	

18	 2 .26

	

Aug .

	

21	 3 .0 7
Aug .

	

15	 59

	

Aug . 15	 2 .60

	

Sept . 24	 Destroyed .
0ci; .

	

17	 62

	

Sept . 12	 2 .6 9
Nov .

	

15	 33

	

Nov .

	

14	 2 .6 7

141-091-26BCB	 MP is top of 1 ;-inch plastic pipe 2 .0 ft above lsd .	

July 26, 1974 . .

	

12 .81

	

Aug .

	

21	 12 .85

	

Sept . 24	 Destroyed .

141-091-30DAD	 MP is top of 1¼-inch plastic pipe 2 .7 ft above lsd .

July

	

26, 1974 . .

	

+ .04

	

Aug .

	

21	 + .06

	

Sept . 24	 + .0 1

141-092-07BBA	 MP is top of 1¼-inch plastic pipe 2 .2 ft above	 lsd .

Dec: .

	

9, 1971	 4 .66

	

June

	

5	 3 .93

	

Apr .

	

2	 5 .4 0
July 11, 1972	 3 .79

	

July

	

18	 4 .86

	

May

	

22	 5 .0 6
Aug .

	

15	 4 .28

	

Aug .

	

15	 5 .31

	

July

	

26	 5 .7 0
Nov .

	

15	 4 .59

	

Sept . 13	 5 .56

	

Aug .

	

22	 6 .0 3
Apr .

	

3, 1973	 4 .44

	

Nov .

	

14	 5 .64

	

Sept . 25	 6 .1 5
May

	

9	 3 .74

	

Feb .

	

12, 1974	 5 .6 4

141-092-28AAA	 MP is top of 1¼-inch plastic pipe 2 .0 ft above lsd .

July

	

24, 1974 . .

	

3 .23

	

Aug .

	

21	 3 .08

	

Sept . 27	 2 .9 3
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Depth to water, in feet below or (+) above land surfac e

141-093-02000	 MP is top of 14-inch	 plastic pipe 2 .3 ft above	 lsd .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

July 23, 1974 . .

	

+ .86

	

Aug .

	

22	 + .34

	

Sept . 25	 + .2 7

141-093-04CBB1	 MP	 is top of 1¼-inch plastic pipe 2 .0 ft above	 lsd .

Dec .

	

11, 1973	 23 .22

	

May

	

22	 23 .03

	

Sept . 25	 23 .2 7
Feb .

	

12, 1974	 23 .12

	

July

	

23	 23 .1 8
Apr .

	

2	 23 .06

	

Aug .

	

22	 23 .4 0

141-093-06ABA	 MP is top of 1 ;-inch	 plastic pipe 2 .0 ft above lsd .

Feb .

	

14, 1974	 3 .32

	

May

	

22	 3 .08

	

Aug .

	

22	 3 .4 8
Apr .

	

2	 3 .25

	

July

	

23	 3 .36

	

Sept . 25	 3 .5 0

141-093-11BCC	 MP is top of 14-inch plastic pipe 2 .0 ft above	 lsd .

Dec .

	

11, 1973	 2 .89

	

May

	

22	 48

	

Sept . 25	 2 .7 6
Feb .

	

12, 1974	 2 .91

	

July

	

23	 1 .9 8
Apr .

	

2	 2 .31

	

Aug .

	

22	 2 .4 5

141-093-16AAA1	 MP is top of 2-inch	 steel	 pipe 3.9 ft above lsd .

July 23, 1974	 44 .00

	

Sept . 25	 45 .42

	

Oct .

	

29	 45 .5 7
Aug . 22	 44 .9 0

141-093-16AAA2	 MP is top of 1a-inch plastic pipe 1 .8 ft above	 lsd .

July 23, 1974	 63 .12

	

Sept . 25	 63 .20

	

Oct .

	

29	 63 .2 7
Aug .

	

22	 63 .2 8

141-093-17BBB	 MP is top of l ;-inch	 plastic	 pipe	 2 .8 ft above lsd .

June

	

13, 1974	 8 .70

	

Aug .

	

22	 8 .98

	

Sept . 25	 9 .0 3
July 23	 9 .0 6

141-093-19DDD	 MP is top of 1¼-inch plastic pipe 1 .0 ft above	 lsd .	

Dec .

	

10, 1973	 2 .74

	

May

	

22	 2 .40

	

Sept . 25	 2 .8 9
Feb .

	

12, 1974	 2 .69

	

July

	

23	 2 .9 0
Apr .

	

2	 2 .62

	

Aug .

	

22	 2 .9 0
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Depth to water, in feet below or (+) above land surfac e

141-093-20DCD	 MP is top of 1¼-inch plastic pipe 2 .1 ft above	 lsd .	

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

Dec .

	

10, 1973	 9 .14

	

May

	

22	 8 .80

	

Sept . 25	 9 .5 0
Feb .

	

12, 1974	 9 .17

	

July

	

23	 9 .3 6
Apr .

	

2	 9 .08

	

Aug .

	

22	 9 .4 9

141-093-22DC0	 MP is top of 1¼-inch plastic pipe 1 .5 ft above lsd .	

June

	

13, 1974	 14 .51

	

Aug .

	

22	 14 .69

	

Sept . 25	 14 .2 9
July 23	 14 .5 7

141-093-30ABA	 MP is top of 14-inch plastic pipe 2 .0 ft above lsd .

Dec .

	

10, 1973	 6 .21

	

May

	

22	 6.32

	

Sept . 25	 6 .7 5
Feb .

	

12, 1974	 6 .18

	

July

	

23	 6 .74
Apr .

	

2	 6 .15

	

Aug .

	

22	 6 .7 5

141-094-04BAA	 MP is top of 1¼-inch plastic pipe 2 .3 ft above	 lsd .

July 24, 1974 . .

	

29 .72

	

Aug .

	

22	 29 .77

	

Sept . 25	 29 .8 0

141-094-15AB6	 MP is top of 14-inch plastic pipe 2 .1 ft above lsd .	

May

	

23, 1974	 1 .52

	

Aug .

	

22	 1 .90

	

Sept . 25	 1 .9 9
July 24	 1 .7 3

141-094-16AAA	 MP is top of 1¼-inch plastic	 pipe	 1 .7	 ft above	 lsd .

Oct .

	

19, 1972	 7 .18

	

July

	

18	 8 .31

	

May

	

23	 8 .5 8
Nov .

	

17	 7 .42

	

Aug .

	

14	 9 .37

	

July 24	 9 .4 3
Feb .

	

28, 1973	 7 .01

	

Sept . 12	 9 .75

	

Aug .

	

22	 10 .00
Apr .

	

3	 6 .90

	

Nov .

	

14	 10 .01

	

Sept . 25	 10 .3 9
May

	

9	 6 .33

	

Feb .

	

12, 1974	 9 .5 0
June

	

5	 6 .20

	

Apr .

	

2	 9 .1 4

141-094-17BAB	 MP is top of 1¼-inch plastic pipe 2 .0 ft above lsd .	

Feb .

	

12, 1974	 9 .53

	

May

	

23	 8 .84

	

Aug .

	

22	 10 .6 2
Apr .

	

2	 9 .28

	

July 24	 10.21

	

Sept . 25	 10 .6 5

141-094-34AAA	 MP is top of 1¼-inch plastic pipe 2 .25 ft above	 lsd .

July

	

23, 1974 . .

	

8 .30

	

Aug .

	

22	 8 .66

	

Sept . 25	 9 .1 2
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Depth to water, in feet below or (+) above land surfac e

141-094-34AAD	 MP is top of 1¼-inch plastic pipe 2 .5 ft above	 lsd .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

July

	

23, 1974 . .

	

12 .15

	

Aug .

	

22	 12 .34

	

Sept . 25	 12 .4 6

141-094-34DAD	 MP is top of 1 ;-inch	 plastic pipe 1 .9 ft above	 lsd .

July

	

23, 1974 . .

	

14 .06

	

Aug .

	

22	 14 .06

	

Sept . 25	 13 .9 7

141-094-35BBC	 MP is top of l ;-inch plastic	 pipe	 1 .9 ft above	 lsd .

Dec .

	

9, 1971	 12 .38

	

Oct .

	

19	 10 .24

	

Nov .

	

14	 12 .4 7
Jan .

	

18, 1972	 12 .57

	

Nov .

	

17	 11 .82

	

Feb .

	

12, 1974	 12 .6 9
Feb .

	

16	 12 .60

	

Dec .

	

28	 12 .02

	

Apr .

	

2	 12 .7 1
Mar .

	

22	 12 .74

	

Apr .

	

3, 1973	 11 .98

	

May

	

23	 12 .5 7
Apr .

	

18	 12 .32

	

May

	

9	 11 .70

	

July

	

23	 12 .7 5
May

	

17	 11 .80

	

June

	

5	 11,65

	

Aug .

	

22	 12 .88
June

	

22	 11 .46

	

July

	

18	 12 .03

	

Sept . 25	 12 .9 9
July

	

11	 11 .59

	

Aug .

	

14	 12 .4 2
Aug .

	

14	 11 .80

	

Sept . 12	 12,2 9

141-096-29CCB	 MP is top of 1¼-inch plastic pipe 1 .9 ft above lsd .

Dec .

	

9, 1971	 15 .49

	

Aug .

	

14	 14 .60

	

Aug .

	

14	 15 .2 6
Jan .

	

18, 1972	 15 .81

	

Oct .

	

18	 14 .44

	

Sept . 13	 15 .5 4
Feb .

	

16	 16 .00

	

Nov .

	

17	 14 .70

	

Nov .

	

14	 15 .9 8
Mar .

	

22	 14 .54

	

Feb .

	

28, 1973	 15 .13

	

Apr .

	

2, 1974	 15 .8 7
Apr .

	

18	 15 .32

	

Apr .

	

3	 14 .57

	

May

	

24	 15 .4 8
May

	

19	 13 .57

	

May

	

9	 14 .39

	

July 23	 15 .6 8
June 22	 14 .23

	

June

	

5	 14 .68

	

Aug .

	

22	 15 .8 2
July

	

11	 14 .54

	

July

	

18	 15,03

	

Sept . 27	 16 .1 3

141-097-25DAB	 MP is top of 1 ;-inch plastic pipe 2 .2 ft above	 lsd .

July

	

23, 1974 . .

	

8 .13

	

Aug .

	

22	 8 .22

	

Sept . 27	 8 .3 3

142-091-08DDA	 MP is top of 1¼-inch	 plastic pipe 2 .0 ft above	 lsd .

Nov .

	

16, 1971	 14 .77

	

Aug .

	

15	 14 .64

	

Sept . 12	 15 .1 3
Dec .

	

9	 14 .86

	

Oct .

	

17	 14,72

	

Nov .

	

14	 15 .2 8
Jan .

	

17, 1972	 14 .97

	

Nov .

	

15	 14 .80

	

Feb .

	

12, 1974	 15 .2 1
Feb .

	

16	 14 .98

	

Feb .

	

28, 1973	 13 .81

	

Apr .

	

2	 14 .8 7
Mar .

	

22	 14 .43

	

Apr .

	

3	 14 .45

	

May

	

22	 14 .9 8
Apr .

	

18	 14 .20

	

May

	

9	 14,54

	

July

	

26	 15 .2 5
May

	

17	 14 .03

	

June

	

5	 14 .70

	

Aug .

	

21	 15 .3 6
June

	

21	 14 .25

	

July

	

18	 14 .91

	

Sept . 24	 15 .4 2
July

	

11	 14 .41

	

Aug .

	

15	 15 .1 5

142-091-14BBB	 MP is top of 14-inch plastic pipe 2 .6 ft above	 lsd .	

July

	

26, 1974 . .

	

14 .65

	

Aug .

	

21	 14 .79

	

Sept . 24	 14 .9 7
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Depth to water, in feet below or (+) above land surfac e

142-091-15AAD	 MP is top of 1¼-inch plastic pipe 1 .6 ft above	 lsd .	

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
	 level	 level	 leve l

July

	

26, 1974 . .

	

13 .64

	

Aug .

	

21	 13 .96

	

Sept . 24	 14 .1 7

142-091-15000	 MP is top of 14-inch plastic pipe 2 .1 ft above	 lsd .

Nov .

	

18, 1971	 18 .08

	

Aug .

	

15	 17 .02

	

Sept . 12	 18 .5 7
Dec .

	

9	 18 .09

	

Oct .

	

17	 18 .88

	

Nov .

	

14	 18 .6 0
Jan .

	

17, 1972	 18 .13

	

Nov .

	

15	 17 .93

	

Feb .

	

12, 1974	 17 .9 7
Feb .

	

16	 18 .29

	

Feb .

	

28, 1973	 17 .71

	

Apr .

	

2	 17 .4 6
Mar .

	

22	 14 .82

	

Apr .

	

3	 16 .96

	

May

	

22	 18 .0 4
Apr .

	

18	 16 .02

	

May

	

9	 17 .50

	

July 26	 18 .6 7
May

	

17	 16.26

	

June

	

5	 17 .71

	

Aug .

	

21	 18 .7 6
June

	

21	 14 .20

	

July

	

18	 18 .23

	

Sept . 24	 18 .8 6
July

	

11	 16 .11

	

Aug .

	

15	 18 .5 7

142-091-17AAD	 MP is top of 1¼-inch 	 plastic pipe 2 .2 ft above	 lsd .

Nov .

	

15, 19 :71	 12 .10

	

Aug .

	

15	 11 .07

	

Aug .

	

15	 12 .3 4
Dec .

	

9	 12 .93

	

Oct .

	

17	 11 .93

	

Sept . 12	 12 .6 2
Jan .

	

17, 1972	 13 .20

	

Nov .

	

15	 12 .12

	

Nov .

	

14	 13 .1 3
Feb .

	

16	 13 .31

	

Feb .

	

28, 1973	 12 .74

	

Feb .

	

12, 1974	 13 .2 7
Mar .

	

22	 11 .57

	

Apr .

	

3	 10 .36

	

Apr .

	

2	 12 .4 0
Apr .

	

18	 9 .19

	

Apr .

	

3	 10 .36

	

May

	

24	 12 .5 4
May

	

17	 9 .15

	

May

	

9	 10 .71

	

July 26	 13 .2 0
June

	

21	 9 .80

	

June

	

5	 11 .20

	

Aug .

	

21	 13 .3 5
July

	

11	 10 .16

	

July

	

18	 11 .84

	

Sept . 24	 13 .5 8

142-091-17ADA	 MP is top of 1¼-inch plastic pipe 2 .0 ft above	 lsd .	

Nov .

	

16, 1971	 15 .00

	

Aug .

	

15	 13 .15

	

Sept . 12	 14 .9 2
Dec .

	

9	 15 .07

	

Oct .

	

17	 14 .05

	

Nov .

	

14	 15 .3 3
Jan .

	

17, 1972	 15 .29

	

Nov .

	

15	 14 .22

	

Feb .

	

12, 1974	 15 .4 9
Feb .

	

16	 15 .46

	

Feb .

	

28, 1973	 14 .88

	

Apr .

	

2	 14 .7 6
Mar .

	

22	 14 .67

	

Apr .

	

3	 13 .32

	

May

	

22	 14 .8 4
Apr .

	

18	 12 .86

	

May

	

9	 13 .17

	

July

	

26	 15 .4 9
May

	

17	 12 .20

	

June

	

5	 13 .60

	

Aug .

	

21	 15 .6 6
June

	

21	 12 .38

	

July

	

18	 14 .21

	

Sept . 24	 15 .8 8
July

	

11	 12 .66

	

Aug .

	

15	 14 .74

142-091-33DCC	 MP is top of 14-inch plastic pipe 2 .1 ft above	 lsd .

July

	

26, 1974 . .

	

18 .23

	

Aug .

	

21	 18 .34

	

Sept . 24	 18 .3 5
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Depth to water, in feet below or (+) above land surfac e

142-092-10BCC2

	

M P	 i s	 t op of 14-inch plastic pipe 1 .8 ft above	 l sd .

Date

	

Wate r
level

Water

	

Date

	

Water
level

	

leve l
Date

Nov .

	

12, 1971	 12 .1 8
Dec .

	

9	 12 .2 2
Jan .

	

17, 1972	 12 .6 6
Feb .

	

16	 12 .6 2
Mar .

	

22	 11 .4 8
Apr .

	

18	 11 .4 6
May

	

17	 11 .1 9
June

	

21	 11 .2 7
July

	

11	 11 .55

Aug .

	

15	 11 .91

	

Sept . 12	 13 .1 6
Oct .

	

17	 12 .37

	

Nov .

	

16	 13 .3 5
Nov .

	

15	 12 .50

	

Feb .

	

12, 1974	 13 .4 4
Feb .

	

28, 1973	 12 .75

	

Apr .

	

2	 12 .9 5
Apr .

	

3	 12 .00

	

May

	

22	 12 .9 6
May

	

9	 12 .05

	

July

	

23	 13 .5 1
June

	

5	 12 .24

	

Aug .

	

23	 13 .7 2
July

	

18	 12 .72

	

Sept . 24	 13 .8 7
Aug .

	

15	 13 .0 1

142-093-09B8A	 MP is top of 1 ;-inch plastic pipe 2 .4 ft above	 lsd .	

July

	

24, 1974 . .

	

11 .90

	

Aug .

	

21	 12 .48

	

Sept . 25	 12 .5 2

142-093-18BBB	 MP is top of 14-inch plastic pipe 2 .0 ft above	 lsd .

July 24, 1974 . .

	

66 .63

	

Aug .

	

22	 66 .67

	

Sept . 25	 66 .4 9

142-093-28BBA	 MP is top of 14-inch plastic pipe 2 .0 ft abovelsd .

Dec .

	

17, 1973	 14 .88

	

May

	

22	 13 .53

	

Sept . 25	 14 .2 7
Feb .

	

12, 1974	 13 .54

	

July

	

23	 14 .0 7
Apr .

	

2	 13 .67

	

Aug .

	

22	 14 .1 7

142-093-32DCC	 MP is top of 14-inch plastic pipe 1 .0 ft above	 lsd .

May

	

22, 1974	 1 .86

	

Aug .

	

22	 2 .35

	

Sept . 25	 2 .3 5
July

	

23	 2 .2 9

142-094-09CDC	 MP is top of 14-inch 	 plastic	 pipe	 2 .0 ft above	 lsd .	

July

	

24, 1974 . .

	

33 .70

	

Aug .

	

22	 33 .74

	

Sept . 25	 33 .4 4

142-094-09CDD	 MP is top of 14-inch plastic pipe 2 .7 ft above	 lsd .	

July 24, 1974 . .

	

36 .86

	

Aug .

	

22	 36 .99

	

Sept . 25	 36 .5 0

142-094-35000	 MP is top of 14-inch 	 plastic	 pipe	 2 .0 ft above	 lsd .	

Nov .

	

24, 1971	 6 .09

	

Aug .

	

14	 5 .60

	

Sept . 12	 6 .1 9
Dec .

	

9	 5 .70

	

Oct .

	

19	 5 .38

	

Nov .

	

14	 6 .0 4
Jan .

	

18, 1972	 5 .70

	

Nov .

	

17	 5 .26

	

Feb .

	

12, 1974	 5 .7 8
Feb .

	

16	 5 .67

	

Feb .

	

28, 1973	 5 .03

	

Apr .

	

2	 5 .6 9
Mar .

	

22	 5 .59

	

Apr .

	

3	 5 .03

	

May

	

23	 5 .5 1
Apr .

	

18	 5 .35

	

May

	

9	 4 .93

	

July 24	 6 .2 2
May

	

17	 5 .50

	

June

	

5	 5 .10

	

Aug .

	

22	 6 .5 3
June 22	 5 .19

	

July 18	 5 .75

	

Sept . 25	 6 .6 3
July

	

11	 5 .36

	

Aug .

	

14	 6 .1 2
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Depth to water, in feet below or (+) above land surfac e

143-091-19AAA1	 MP is top of 2-inch steel 	 pipe	 1 .8 ft abovelsd__

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

July

	

23, 1974 . . 118.70

	

Oct .

	

30	 117 .0 8

143-091-19AAA2	 MP is top of 1¼-inch plastic pipe 1 .8 ft above lsd .	

July 23, 1974 . .

	

22.91

	

Aug .

	

21	 23 .42

	

Sept . 24	 23 .5 7

143-091-19AAA3	 MP is top of 1¼-inch plastic	 pipe 2 .2 ft above lsd .

July 23, 1974	 23 .29

	

Sept . 24	 23 .60

	

Oct .

	

30	 23 .6 0
Aug .

	

21	 23 .4 5

143-092-07DDD	 MP is top of 14-inch plastic pipe 2 .0 ft above lsd .

Nov .

	

4, 1971	 4 .16

	

Oct .

	

17	 2 .20

	

Sept . 12	 4 .7 5
Dec .

	

9	 4 .20

	

Nov .

	

15	 3 .91

	

Nov .

	

14	 5 .0 5
Jan .

	

17, 1972	 4 .48

	

Feb .

	

28, 1973	 3 .91

	

Feb .

	

12, 1974	 5 .6 2
Feb .

	

16	 4 .43

	

Apr .

	

3	 2 .40

	

Apr .

	

3	 4 .7 0
Mar .

	

22	 1 .28

	

May

	

9	 2 .50

	

May

	

22	 4 .3 6
Apr .

	

21	 1 .19

	

June

	

5	 2 .85

	

July

	

24	 5 .7 4
July

	

11	 2 .19

	

July

	

18	 3 .87

	

Aug .

	

21	 6 .0 9
Aug .

	

15	 2 .41

	

Aug .

	

15	 4 .38

	

Sept . 24	 6 .6 8

143-092-16BBA	 MP is top of 1 ;-inch plastic pipe 1 .6 ft above	 lsd .

July 24, 1974 . .

	

9 .38

	

Aug .

	

23	 9 .49

	

Sept . 24	 9 .5 6

143-093-09AAD	 MP is top of14-inchplastic pipe 1 .9ft above lsd .	

July 24, 1974	 34 .99

	

Aug .

	

21	 32 .30

	

Sept . 25	 33 .1 2

Aug .

	

21	 32 .3 0

143-093-09BCB	 MP is top of 2-inch steel pipe 2 .1 ft above lsd .

Feb .

	

12, 1974	 93 .00

	

July

	

24	 93 .37

	

Sept. 25	 93 .3 2
May

	

23	 93 .06

	

Aug .

	

21	 93 .36

	

Oct .

	

30	 93 .29

143-•093-09CBC	 MP is top of 14-inch 	 plastic pipe 2 .2 ft above	 lsd .

July 24, 1974	 31 .92

	

Aug .

	

21	 34 .85

	

Sept . 25	 32 .0 3

Aug .

	

21	 34 .8 3

143 . 093-10BCB	 MP is top of 1¼-inch plastic	 pipe	 1 .9	 ft above	 lsd .

July

	

24, 1974 . .

	

35 .08

	

Aug .

	

21	 34 .99

	

Sept . 25	 35 .06
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Depth to water, in feet below or (+) above land surfac e

143-093-14AAD	 MPis top of1 ;-inch	 plastic	 pipe	 1 .8	 ft above lsd .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

Nov .

	

12, 1971	 14 .94

	

Feb .

	

28, 1973	 13 .69

	

Feb .

	

12, 1974	 14 .6 2
Dec .

	

9	 14 .60

	

Apr .

	

3	 13 .25

	

Apr .

	

3	 14 .5 5
Jan .

	

17, 1972	 15 .26

	

May

	

9	 12 .86

	

May

	

22	 14 .0 0
June

	

21	 13 .10

	

June

	

5	 12 .84

	

July

	

24	 14 .6 9

July

	

11	 13 .26

	

July

	

18	 13 .38

	

Aug .

	

21	 15 .0 2
Aug .

	

15	 13 .37

	

Aug .

	

15	 13 .67

	

Sept . 24	 15 .3 8
Oct .

	

17	 13 .24

	

Sept . 12	 13 .8 9

Nov .

	

15	 13 .22

	

Nov .

	

14	 14 .2 5

143-094-17BBA	 MPis top of1 ;-inch plastic	 pipe2 .0 ft above	 lsd .

Oct .

	

21, 1971	 8 .10

	

July

	

11	 7 .69

	

Sept . 12	 8 .1 8
Nov .

	

18	 8 .11

	

Aug .

	

14	 8 .00

	

Nov .

	

14	 8 .3 2
Dec .

	

9	 8 .06

	

Oct .

	

19	 7 .70

	

Feb .

	

12, 1974	 8 .1 5
Jan .

	

17, 1972	 8 .20

	

Nov .

	

17	 7 .52

	

Apr .

	

3	 7 .8 3
Feb .

	

16	 8.21

	

Apr .

	

3, 1973	 7 .33

	

May

	

23	 7 .6 8
Mar .

	

22	 7 .91

	

May

	

9	 7 .24

	

July 24	 8 .1 8
Apr .

	

18	 7 .67

	

June

	

5	 7 .35

	

Aug .

	

22	 8 .38
May

	

17	 7 .45

	

July

	

18	 7 .82

	

Sept . 25	 8 .5 0
June 21	 7 .44

	

Aug .

	

14	 8 .0 8

143-094-19DCD2	 MPis top of1 ;-inchplasticpipe 1 .8ft above	 lsd .	

Oct .

	

21, 1971	 17 .49

	

July

	

11	 18 .75

	

Aug .

	

14	 17 .5 0
Nov .

	

18	 17 .15

	

Aug .

	

14	 17 .74

	

Sept . 12	 17 .5 9
Dec .

	

70	 17 .77

	

Oct .

	

19	 17 .28

	

Nov .

	

14	 17.7 5
Jan .

	

17, 1972	 17 .77

	

Nov .

	

17	 17 .38

	

Feb .

	

12, 1974	 17 .8 3
Feb .

	

16	 17 .80

	

Feb .

	

28, 1973	 17 .41

	

Apr .

	

3	 17 .8 9
Mar .

	

22	 17 .92

	

Apr .

	

3	 17 .46

	

May

	

23	 17 .98
Ap r .

	

18	 17 .87

	

May

	

9	 17 .38

	

July 24	 18 .0 1
May

	

17	 17 .75

	

June

	

5	 17 .44

	

Aug .

	

22	 18 .1 1
June

	

21	 17 .75

	

July

	

18	 17 .54

	

Sept . 25	 18 .0 9

143-094-20DCC	 MPis top of1 ;-inch	 plasticpipe2 .1ft abovelsd .

July 24, 1974 . .

	

16 .68

	

Aug .

	

22	 16 .95

	

Sept . 25	 17 .0 2

143-094-28BBB	 MPis top of1 ;-inch plastic	 pipe 1 .7ft above	 lsd .

July

	

24, 1974 . .

	

12 .22

	

Aug .

	

22	 12 .49

	

Sept . 25	 12 .5 0

143-094-31ADA	 MPis top of1 ;-inch	 plastic pipe1 .7 ft above	 lsd .

Oct .

	

21, 1971	 10 .71

	

July

	

11	 9 .79

	

Sept . 12	 11 .1 0
Nov .

	

18	 10 .55

	

Aug .

	

14	 9 .80

	

Nov .

	

14	 11 .2 9
Dec .

	

9	 10 .64

	

Oct .

	

19	 10 .54

	

Feb .

	

12, 1974	 11 .3 6
Jan .

	

17, 1972	 10 .81

	

Nov .

	

17	 10 .53

	

Apr .

	

3	 11 .2 5
Feb .

	

16	 10 .90

	

Apr .

	

3, 1973	 10 .30

	

May

	

23	 11 .1 8
Mar .

	

22	 10 .14

	

May

	

9	 10 .23

	

Aug .

	

22	 11 .6 5
Ap r .

	

18	 10 .00

	

June

	

5	 10 .34

	

Sept . 25	 11 .7 6
May

	

77	 9 .63

	

July 18	 10 .7 0
June

	

21	 9 .63

	

Aug .

	

14	 11 .0 4
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Depth to water, in feet below or (+) above land surfac e

143-094-32000	 MP is top of 1¼-inch plastic	 pipe 2 .0 ft above lsd .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

Oct .

	

21, 1971	 34 .69

	

July

	

11	 34 .20

	

Aug .

	

14	 35 .0 1
Nov .

	

18	 34 .68

	

Aug .

	

14	 34 .40

	

Sept . 12	 35 .1 8
Dec .

	

9	 34 .60

	

Oct .

	

19	 34 .64

	

Nov .

	

14	 35 .3 7
Jan .

	

17, 1972	 34 .77

	

Nov .

	

17	 34 .75

	

Feb .

	

13, 1974	 35 .4 9
Feb .

	

16	 34 .85

	

Feb .

	

28, 1973	 34 .77

	

Apr .

	

3	 35 .3 9
Mar .

	

22	 35 .74

	

Apr .

	

3	 35 .44

	

May

	

23	 35 .5 2
Apr .

	

18	 34 .64

	

May

	

9	 34 .58

	

July 24	 35 .6 3
May

	

17	 34 .20

	

June

	

5	 34 .70

	

Aug .

	

22	 35 .7 0
June 21	 34 .30

	

July 18	 34 .91

	

Sept . 25	 35 .7 4

143-095-33AAD	 MP is top of 14-inch plastic pipe 3 .1 ft above lsd .

July 24, 1974 . .

	

8 .05

	

Aug .

	

22	 8 .37

	

Sept . 25	 8 .4 3

144-091-10CAA3	 MP is top of 8-inch steel pipe 0 .5 ft above	 lsd .

Aug .

	

5, 1971	 28 .14

	

Dec .

	

9	 27 .86

	

Apr .

	

18	 26 .9 5
Sept . 24	 27 .65

	

Jan .

	

17, 1972	 27 .99

	

May

	

19	 26 .8 3
Oct .

	

22	 27 .81

	

Feb .

	

16	 28 .30

	

July

	

11	 27 .4 7
Nov .

	

11	 27 .80

	

Mar .

	

22	 27 .84

	

Discontinued .

144-91-30AAA1	 MP is top of 2-inch steel pipe 2 .3 ft above	 lsd .

Sept . 11, 1974 . . 290 .6

	

Sept . 24	 290.75

	

Oct .

	

30	 291 .4 2

144-091-30AAA2	 MP is top of 2-inch steel pipe 3 .6 ft above	 lsd .

Sept . 11, 1974 . . 285 .15

	

Sept . 24	 286 .19

	

Oct .

	

30	 289 .8 3

144-092-31DCD	 MP is top of 1¼-inch plastic pipe 1 .0 ft above lsd .

Dec .

	

19, 1973 . .

	

33 .28

	

July 24	 33 .23

	

Sept . 24	 33 .3 6
May

	

22, 1974 . .

	

32 .94

	

Aug .

	

21	 33 .34

144-092-31DDC	 MP is top of 1 ;-inch plastic pipe 2 .2 ft above	 lsd .

Dec .

	

19, 1973 . .

	

3 .65

	

July

	

24	 3 .53

	

Sept . 24	 4 .0 3
May

	

22, 1974 . .

	

1 .85

	

Aug .

	

21	 3 .8 5

144-093-17ADA	 MP is top of l ;-inch plastic	 pipe	 1 .8 ft above	 lsd .

July 24, 1974 . .

	

56 .13

	

Aug .

	

21	 56 .25

	

Sept . 25	 55 .9 8
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Depth to water, in feet below or (+) above land surfac e

144-093-17ADD	 MP is top of l ;-inch plastic pipe 2 .3 ft above	 lsd .

Date

	

Water

	

Date

	

Water

	

Date

	

Water
	 level	 level	 leve l

July

	

24, 1974 . .

	

53 .84

	

Aug .

	

21	 53 .93

	

Sept . 25	 53 .6 5

144-093-17DAA	 MP is top of 14-inch plastic pipe 2 .3 ft above lsd .	

Oct .

	

21, 1971	 50 .46

	

July

	

11	 49 .10

	

Aug .

	

15	 48 .1 1
Nov .

	

12	 49 .54

	

Aug .

	

15	 48 .94

	

Sept . 12	 47 .8 7
Dec .

	

9	 49 .26

	

Oct .

	

17	 48 .91

	

Nov .

	

14	 47 .9 9
Jan .

	

17, 1972	 49 .31

	

Nov .

	

15	 48 .60

	

Feb .

	

12, 1974	 47 .9 1
Feb .

	

16	 49 .28

	

Feb .

	

28, 1973	 48 .35

	

Apr .

	

3	 48 .0 4
Mar .

	

22	 49 .60

	

Apr .

	

3	 48 .62

	

May

	

23	 47 .9 8
Apr .

	

18	 49 .46

	

May

	

9	 48 .23

	

July 24	 47 .8 7
May

	

19	 49 .33

	

June

	

5	 48 .08

	

Aug .

	

21	 47 .9 6
June 21	 49 .08

	

July

	

18	 48 .11

	

Sept . 25	 47 .7 0

144-093-26BCC	 MP is top of 14-inch	 plastic	 pipe	 2 .1	 ft above	 lsd .

July

	

24, 1974 . .

	

9 .81

	

Aug .

	

21	 10 .33

	

Sept . 25	 10 .8 1

144-093-29ADD	 MP is top of 1¼-inch	 plastic pipe 1 .4 ft above	 lsd .

July

	

24, 1974 . . 129 .13

	

Aug .

	

21	 128 .25

	

Sept . 25	 127 .5 5

144-094-04ABB	 MP is top of 14-inch	 plastic	 pipe	 1 .8 ft above	 lsd .

July

	

25, 1974 . .

	

13 .22

	

Aug .

	

22	 13 .36

	

Sept . 25	 13 .3 4

144-094-06DAA	 MP is top of 14-inch plastic pipe 2 .0 ft above	 lsd .

Oct .

	

21, 1971	 4 .87

	

July

	

11	 4 .44

	

Aug .

	

14	 5 .7 3
Nov .

	

18	 4 .89

	

Aug .

	

15	 4 .89

	

Sept . 12	 5 .9 8
Dec .

	

9	 4 .79

	

Oct .

	

18	 5 .21

	

Nov .

	

14	 6 .0 9
Jan .

	

17, 1972	 5 .21

	

Nov .

	

15	 5 .03

	

Feb .

	

12, 1974	 6 .5 2
Feb .

	

16	 5 .35

	

Feb .

	

28, 1973	 5 .54

	

Apr .

	

3	 5 .4 4
Mar .

	

22	 4 .65

	

Apr .

	

3	 4 .93

	

May

	

23	 4 .6 9
Apr .

	

18	 3 .98

	

May

	

9	 4 .32

	

July 25	 5 .5 1
May

	

17	 3 .33

	

June

	

5	 4 .46

	

Aug .

	

22	 5 .8 9
June

	

21	 4 .10

	

July

	

18	 5 .27

	

Sept . 25	 6 .2 1

144-094-07DAA1	 MP is top of 2-inch	 steel	 pipe 2 .3 ft above	 lsd .

Feb .

	

12, 1974	 79 .03

	

July

	

25	 79 .26

	

Oct .

	

30	 79 .5 1
Apr .

	

16	 79 .11

	

Aug .

	

22	 79 .3 7
May

	

23	 79 .15

	

Sept . 25	 79 .3 3
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Depth to water, in feet below or (+) above land surfac e

144-094-07DAA2	 MP is top of 2-inch	 steel	 pipe	 2 .1	 ft above	 lsd .

Date

	

Water

	

Date

	

Water

	

Date

	

Water
level

	

level

	

leve l

Feb .

	

12, 1974	 235 .67

	

Sept . 25	 237 .07

	

Oct .

	

30	 237 .4 8
Aug .

	

22	 237 .6 8

144-095-03AAD	 MP is top of 14-inch	 plastic	 pipe	 1 .8 ft above	 lsd .

Oct .

	

22, 1971	 4 .56

	

July

	

11	 4 .05

	

Aug .

	

14	 5 .1 4
Nov .

	

18	 4 .29

	

Aug .

	

15	 4 .49

	

Sept . 11	 5 .2 9
Dec .

	

10	 4 .28

	

Oct .

	

18	 4 .61

	

Nov .

	

15	 5 .2 7
Jan .

	

17, 1972	 4 .40

	

Nov .

	

15	 4 .66

	

Feb .

	

12, 1974	 5 .0 4
Feb .

	

16	 4 .46

	

Mar .

	

1, 1973	 4 .96

	

Apr .

	

3	 4 .6 4
Mar .

	

23	 4 .02

	

Apr .

	

3	 4 .30

	

May

	

23	 4 .2 6
Apr .

	

19	 3 .65

	

May

	

9	 3 .98

	

July 25	 5 .0 7
May

	

17	 3 .23

	

June

	

5	 4 .12

	

Aug .

	

22	 5 .3 8
June

	

22	 3 .71

	

July

	

18	 4 .85

	

Sept . 25	 5 .5 4

144-095-05DCD	 MP is top of 1¼-inch plastic pipe 1 .9 ft above	 lsd .

Oct .

	

22, 1971	 21 .65

	

July

	

11	 21 .40

	

Aug .

	

14	 21 .7 6
Nov .

	

18	 21 .34

	

Aug .

	

15	 21 .56

	

Sept . 11	 21 .9 2
Dec .

	

10	 21 .58

	

Oct .

	

17	 21 .53

	

Nov .

	

15	 21 .9 4
Jan .

	

17, 1972	 21 .56

	

Nov .

	

15	 21 .46

	

Feb .

	

12, 1974	 21 .8 4
Feb .

	

16	 21 .58

	

Mar .

	

1, 1973	 21 .38

	

Apr .

	

3	 21 .5 4
Mar .

	

23	 21 .48

	

Apr .

	

3	 21 .21

	

May

	

23	 21 .5 2
Apr .

	

19	 21 .23

	

May

	

9	 21 .15

	

July

	

25	 21 .8 4
May

	

17	 20 .08

	

June

	

5	 21 .26

	

Aug .

	

22	 22 .0 8
June

	

22	 21 .28

	

July

	

18	 21 .60

	

Sept . 25	 22 .1 3

144-095-10BAA	 MP is top of wood curbing 0 .4 ft above	 lsd .

Aug .

	

12, 1971	 12 .11

	

Oct .

	

21	 12 .29

	

Nov .

	

18 . .Discontinued .
Sept. 29	 12 .9 1

144-095-36AAA	 MP is top of 14-inch plastic	 pipe 2 .0 ft above lsd .

Oct .

	

19, 1972	 8 .32

	

July

	

18	 8 .75

	

Apr .

	

23	 8 .0 5
Nov .

	

15	 8 .21

	

Aug .

	

14	 9 .10

	

July

	

24	 8 .9 8
Feb .

	

28, 1973	 8 .00

	

Sept . 12	 9 .07

	

Aug .

	

22	 9 .2 8
Apr .

	

6	 7 .80

	

Nov .

	

14	 8 .85

	

Sept . 25	 9 .2 7
May

	

9	 7 .69

	

Feb .

	

12, 1974	 8 .7 2
June

	

5	 7 .92

	

Apr .

	

3	 8 .4 5

144-096-01DDC	 MP is top of 14-inch plastic	 pipe	 1 .8 ft above	 lsd .	

July 25, 1974 . .

	

37 .80

	

Aug .

	

22	 37 .85

	

Sept . 25	 37 .9 2
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Depth to water, in feet below or (+) above land surfac e

144-097-26CBD1	 MP is top of 2-inch	 steel	 pipe 2 .5 ft above lsd .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

May

	

24, 1974	 196 .87

	

Aug .

	

22	 196 .95

	

Oct .

	

29	 196 .7 9
July

	

25	 196 .75

	

Sept . 25	 196 .7 6

144-097-26CBD2	 MP is top of 2-inch steel pipe 2 .1 ft above	 lsd .

May

	

24, 1974	 196 .10

	

Aug .

	

22	 195 .63

	

Oct .

	

29	 194 .6 2
July

	

25	 195 .65

	

Sept . 25	 195 .3 9

144-097-26CCA	 MP is top of 1¼-inch plastic pipe 2 .0 ft above lsd .

Nov .

	

10, 1971	 6 .87

	

July

	

12	 6 .16

	

Aug .

	

14	 7 .5 9
Dec .

	

10	 7 .13

	

Aug .

	

15	 6 .65

	

Sept . 12	 7 .8 7
Jan .

	

18, 1972	 7 .35

	

Nov .

	

16	 7 .36

	

Nov .

	

15	 8 .0 0
Feb .

	

16	 7 .42

	

Mar .

	

1, 1973	 7 .69

	

Feb .

	

13, 1974	 8 .0 1
Mar,

	

23	 3 .45

	

Apr .

	

3	 6 .41

	

May

	

1	 7 .6 4
Apr .

	

19	 4 .62

	

May

	

10	 6 .62

	

May

	

24	 6 .6 9
May

	

26	 4 .89

	

June

	

6	 6 .82

	

Aug .

	

22	 7 .7 5
June 22	 5 .66

	

July 19	 7 .36

	

Sept . 25	 7 .8 7

145-091-050002	 MP is top of 2-inch	 steel	 pipe	 2 .1	 ft above lsd .

Feb .

	

13, 1974	 274 .2

	

Sept . 12	 274 .8

	

Oct .

	

30	 274 .0 5
Apr .

	

3	 274 .15

	

Sept . 24	 274 .19

	

Oct .

	

30	 274 .8 8

145-091-05DDD3	 MP is top of 14-inch plastic pipe 1 .5 ft above lsd .

July 23, 1974	 72 .32

	

Sept . 24	 72 .12

	

Oct .

	

30	 72 .0 4
Aug .

	

22	 72 .4 0

145-091-30BBD	 MP is top of 1¼-inch	 plastic	 pipe 1 .9 ftabove	 lsd .

Oct .

	

17, 1972	 11 .10

	

July

	

18	 11 .41

	

May

	

23	 11 .3 9
Nov .

	

15	 11 .00

	

Aug .

	

15	 11 .73

	

July

	

23	 11 .7 1
Feb .

	

28, 1973	 11 .17

	

Sept . 12	 11 .89

	

Aug .

	

23	 11 .7 8
Apr .

	

3	 10 .98

	

Nov .

	

14	 12 .00

	

Sept . 26	 12 .1 6
May

	

10	 11 .06

	

Feb .

	

13, 1974	 12 .0 2
June

	

5	 11 .07

	

Apr .

	

3	 11 .6 4

145-092-24CCB	 MP is top of 14-inch	 plastic	 pipe 2 .0 ft above	 lsd .

Nov .

	

18, 1971	 7 .65

	

Aug .

	

15	 7 .75

	

Sept . 12	 8 .1 9
Dec .

	

9	 7 .64

	

Oct .

	

19	 7 .34

	

Nov .

	

14	 7 .8 7
Jan .

	

17, 1972	 7 .67

	

Nov .

	

15	 7 .45

	

Feb .

	

13, 1974	 7 .8 1
Feb .

	

16	 7 .74

	

Feb .

	

28, 1973	 6 .99

	

Apr .

	

3	 7 .2 6
Mar .

	

22	 5 .10

	

Apr .

	

3	 7 .26

	

May

	

23	 6 .7 6
Apr .

	

18	 6 .35

	

May

	

10	 7 .33

	

July 23	 7 .9 9
May

	

19	 6 .63

	

June

	

5	 7 .30

	

Aug .

	

23	 8 .0 4
June 21	 7 .07

	

July

	

18	 7 .92

	

Sept . 26	 8 .0 5
July

	

11	 7 .08

	

Aug .

	

15	 8 .1 2
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Depth to water, in feet below or (+) above land surfac e

145-092-24000

	

M P	 i s	 t op of l ;-inch plastic pipe 1 .9 ft above lsd .

Date

	

Wate r
level

Water

	

Date

	

Wate r
level

	

leve l
Dat e

Nov .

	

18, 1971	 5 .5 5
Dec .

	

9	 5 .5 0
Jan .

	

17, 1972	 5 .6 2
Feb .

	

16	 5 .7 4
Mar .

	

22	 2 .0 0
Apr .

	

18	 3 .5 5
May

	

19	 3 .3 5
June 21	 4 .6 7
July

	

11	 4 .98

Aug .

	

15	 5 .50

	

Sept . 12	 6 .1 9
Oct .

	

19	 5 .26

	

Nov .

	

14	 5 .8 0
Nov .

	

15	 5 .21

	

Feb .

	

13, 1974	 5 .7 4
Feb .

	

28, 1973	 5 .11

	

Apr .

	

3	 4 .68
Apr .

	

3	 4 .66

	

May

	

23	 4 .2 5
May

	

10	 4 .70

	

July

	

23	 5 .7 1
June

	

5	 4 .80

	

Aug .

	

23	 6 .0 4
July

	

18	 5 .64

	

Sept . 26	 6 .2 2
Aug .

	

15	 6 .1 2

145 .092-24CDD2	 MP is top of l ;-inch	 plastic pipe 2 .5 ft above lsd .

Nov .

	

12, 1971	 9 .78

	

Aug .

	

15	 10 .27

	

Sept . 12	 10 .6 7
Dec .

	

9	 9 .67

	

Oct .

	

19	 9 .58

	

Nov .

	

14	 10 .4 6
Jan .

	

17, 1972	 9 .64

	

Nov .

	

15	 10 .02

	

Feb .

	

13, 1974	 9 .9 4
Feb .

	

16	 9 .70

	

Feb .

	

28, 1973	 8 .94

	

Apr .

	

3	 9 .6 9
Mar, .

	

22	 8 .21

	

Apr .

	

3	 9 .76

	

May

	

23	 9 .1 7
Apr .

	

18	 8 .98

	

May

	

10	 9 .72

	

July 23	 10 .5 0
May

	

19	 9 .70

	

June

	

5	 9 .56

	

Aug .

	

23	 10 .6 5
June

	

21	 9 .68

	

July

	

18	 10 .43

	

Sept . 26	 10 .7 1
July

	

11	 10 .00

	

Aug .

	

15	 10 .6 1

145-092-25AAC	 MP is top of 14-inch plastic	 pipe	 1 .4 ft above lsd .

Oct .

	

17, 1972	 8 .26

	

July

	

18	 8 .39

	

May

	

23	 7 .7 8
Nov .

	

15	 8 .53

	

Aug .

	

15	 8 .82

	

July

	

23	 8 .2 1
Feb .

	

28, 1973	 8 .85

	

Sept . 12	 8 .82

	

Aug .

	

23	 8 .4 9
Apr .

	

3	 8 .45

	

Nov .

	

14	 9 .02

	

Sept . 26	 8 .7 0
May

	

9	 8 .02

	

Feb .

	

13, 1974	 9 .3 7
June

	

5	 7 .87

	

Apr .

	

3	 8 .9 6

145-092-25ADA	 MP is topof wood curbing 0 .4 ft above lsd .	

Sept . 28, 1971	 7 .84

	

Nov .

	

11	 7 .73

	

Discontinued .
Oct .

	

22	 7 .56

	

Dec .

	

2	 7 .9 0

145-092-25ADC2	 MP is top of 2-inch	 steel	 pipe 0 .8 ft above lsd .

Oct .

	

17, 1972	 40 .68

	

June

	

5	 40 .89

	

Apr .

	

3, 1974	 40 .7 9
Nov .

	

15	 40 .59

	

July 18	 41 .32

	

May

	

23	 40 .7 9
Feb .

	

28, 1973	 40 .38

	

Aug .

	

15	 41 .27

	

Aug .

	

23	 41 .6 0
Apr .

	

3	 40 .52

	

Sept . 12	 41 .18

	

Sept . 26	 41 .5 4
May

	

9	 40 .37

	

Nov .

	

14	 41 .0 5

145-092-25BAA2	 MP is top of 14-inch plastic pipe 1 .7 ft above	 lsd .

Nov .

	

11, 1971	 9 .32

	

Mar .

	

22	 5 .31

	

Discontinued .
Dec .

	

9	 9 .15

	

Apr .

	

18	 7 .5 3
Feb .

	

2, 1972	 9 .78

	

July

	

11	 9 .0 0
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Depth to water, in feet below or (+) above land surfac e

145-094-12BAA	 MP is top of 14-inch plastic pipe 1 .73 ft above	 lsd .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

July

	

25, 1974 . .

	

56 .67

	

Aug .

	

22	 56 .87

	

Sept . 26	 56 .5 2

145-094-15DDD1	 MP is top of 14-inch plastic	 pipe	 1 .8 ft above	 lsd .	

Dec .

	

10, 1974 . .

	

76 .35

	

Jan .

	

7, 1975 . .

	

75 .9 7

145-094-15DDD2	 MP is top of 1¼-inch 	 plastic	 pipe	 1 .8 ft above	 lsd .

Dec .

	

10, 1974 . .

	

60 .59

	

Jan .

	

7, 1975 . .

	

60 .7 5

145-094-23DDD	 MP is top of 14-inch plastic	 pipe	 1 .8 ft above	 lsd .

Dec .

	

10, 1974 . .

	

14 .93

	

Jan .

	

7, 1975 . .

	

14 .8 2

145-094-24CDD	 MP is top of 1¼-inch plastic pipe 1 .62 ft above	 lsd .

Aug .

	

22, 1974 . .

	

15 .77

	

Sept . 26	 16 .27

	

Dec .

	

4	 16 .2 9

145-094-26AAA1	 MP is top of 1¼-inch	 plastic pipe 1 .7 ft above	 lsd .

Dec .

	

4, 1974 . .

	

17 .59

	

Dec .

	

10	 17 .57

	

Jan .

	

7, 1975 . .

	

17 .4 7

145-094-26AAA2	 MP is top of 1¼-inch 	 plastic	 pipe	 1 .7	 ft above	 lsd .

Dec .

	

4, 1974 . .

	

16 .56

	

Dec .

	

10	 16 .47

	

Jan .

	

7, 1975 . .

	

16 .3 2

145-094-26AAA3	 MP is top of 6-inch plastic pipe 0 .3 ft above lsd .

Dec .

	

4, 1974 . .

	

15 .60

	

Dec .

	

10	 15 .35

	

Jan .

	

7, 1975 . .

	

15 .2 0

145-094-26AAA4	 MP is top of 6-inch	 plastic pipe 0.3 ft above	 lsd .

Dec .

	

3, 1974 . .

	

9 .60

	

Dec .

	

5	 9 .66

	

Jan .

	

7, 1975 . .

	

9 .7 1
Dec .

	

4	 9 .62

	

Dec .

	

10	 9 .6 9

145-094-26AAA5	 MP is top of 1¼-inch	 plastic pipe 2 .0 ft above	 lsd .

Dec .

	

3, 1974 . .

	

8 .88

	

Dec .

	

5	 8 .91

	

Jan .

	

7, 1975 . .

	

8 .9 3
Dec .

	

4	 8 .90

	

Dec .

	

10	 8 .9 2
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Depth to water, in feet below or (+) above land surfac e

145-•094-26AAA6	 MPis top of1¼-inch plastic pipe 2 .0ft abovelsd .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
	 level	 level	 leve l

Dec .

	

18, 1974 . .

	

10 .09

	

Jan .

	

7, 1975 . .

	

10 .9 1

145 . 094-26AAA7	 MP is top of1 ;-inch	 plastic	 pipe 0 .4ft above	 lsd .

Dec„

	

18, 1974 . .

	

11 .59

	

Jan .

	

7, 1975 . .

	

11 .5 8

145••094-26BDD	 MPis top of 2-inch	 steel	 pipe	 1 .9ft above lsd .

Aug .

	

4, 1971	 13 .26

	

Dec .

	

9	 12 .68

	

Apr .

	

18	 12 .2 7

Sept . 24	 13 .16

	

Jan .

	

17, 1972	 12 .72

	

May

	

17	 12 .0 8

Oct .

	

21	 12 .83

	

Feb .

	

16	 12 .68

	

July

	

11 . .Discontinued .

Nov, .

	

18	 12 .77

	

Mar .

	

22	 12 .5 0

145 . 094-27A8C	 MPis top of1¼-inch plastic pipe 1 .85ft above	 lsd .

July

	

25, 1974 . .

	

5 .07

	

Aug .

	

22	 5 .65

	

Sept . 25	 5 .9 1

145 . 094-27CAA	 MPis top of1¼-inch plastic	 pipe	 1 .9ft abovelsd .	

July 25, 1974 . .

	

+ .34

	

Aug .

	

22	 47

	

Sept . 25	 6 4

145•-094-35BAA	 MPis top of1 ;-inch plastic pipe 2 .0ft abovelsd .

Oct .

	

21, 1971	 12 .09

	

July

	

11	 12 .00

	

Aug .

	

14	 12 .64

Nov .

	

18	 12 .16

	

Aug .

	

15	 12 .07

	

Sept . 12	 12 .5 7

Dec .

	

9	 11 .86

	

Oct .

	

19	 11 .94

	

Nov .

	

14	 12 .6 2

Jan .

	

17, 1972	 12 .15

	

Nov .

	

15	 11 .80

	

Feb .

	

12, 1974	 12 .48

Feb .

	

16	 12 .19

	

Feb .

	

28, 1973	 12 .15

	

Apr .

	

3	 12 .2 5
Mar .

	

22	 10 .54

	

Apr .

	

3	 12.16

	

May

	

23	 11 .8 3

Apr .

	

18	 11 .16

	

May

	

9	 11 .90

	

July

	

24	 12 .4 3

May

	

17	 11 .16

	

June

	

5	 12.19

	

Aug .

	

22	 12 .4 9

June

	

21	 11 .83

	

July

	

18	 12 .51

	

Sept . 25	 12 .5 0

145-095-09AAB	 MPis top of14-inch plastic pipe2 .2 ft above	 lsd .

Oct .

	

18, 1972	 40

	

July

	

19	 2 .57

	

Apr .

	

4	 1 .7 4

Nov .

	

16	 71

	

Aug .

	

14	 2 .94

	

May

	

23	 1 .2 4

Apr .

	

4, 1973	 1 .40

	

Sept . 11	 2 .66

	

July

	

24	 2 .6 6
May

	

9	 1 .22

	

Nov .

	

15	 2 .32

	

Aug .

	

23	 2 .7 5
June

	

6	 1 .51

	

Feb .

	

13, 1974	 2 .04

	

Sept . 26	 2 .68

145-095-22DAD2	 MPis top of14-inch plastic pipe 2 .0ft abovelsd .

Sept .

	

5, 1972	 4 .31

	

June

	

6	 3 .87

	

May

	

23	 3 .9 1

Oct .

	

18	 4 .26

	

July

	

19	 4 .78

	

July 25	 4 .8 2

Nov .

	

16	 4 .16

	

Aug .

	

14	 5 .18

	

Aug .

	

23	 5 .0 8

Feb .

	

28, 1973	 4 .02

	

Sept . 11	 5 .24

	

Sept . 26	 5 .2 2

Apr .

	

4	 3 .82

	

Feb .

	

13, 1974	 4 .5 2
May

	

9	 3 .67

	

Apr .

	

3	 4 .3 4
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Depth to water, in feet below or (+) above land surfac e

145-095-22DAD3	 MP is top of 4-inch	 plastic pipe 0 .5 ft above	 lsd .

Date

	

Wate r
level

Water

	

Date

	

Wate r
level

	

leve l
Dat e

Sept . 12, 1972
Oct .

	

18
20
25

Nov .

	

20	
25	
30	

Dec .

	

5	
10	
15
20
25
30

Apr .

	

5, 1973	
10	
15	
20	
25	
30	

May

	

5	
10	

145-095-29AA A

Nov .

	

9, 1971
Nov .

	

18
Dec .

	

10	
Jan .

	

17, 1972
Feb .

	

16	
Mar .

	

23	
Apr .

	

19	
May

	

17	
June 22	

145-095-29ADA 1

Oct .

	

18, 1972
Nov .

	

16
Feb .

	

28, 1973
Apr .

	

3
May

	

9
June

	

5

145-095-29DAA 1

Nov .

	

9, 1971 -
Nov .

	

18
Dec .

	

10
Jan .

	

17, 1972
Feb .

	

16	
Mar .

	

23	
Apr .

	

19
May

	

17
June 22

4 .92

	

May

	

15	 4 .02

	

Sept . 5	 5 .5 8
4 .63

	

20	 4 .04 10	 5 .5 5
4 .53

	

25	 4 .05 15	 5 .5 5
4 .53

	

30	 4 .05 20	 5 .5 4
4 .50

	

June

	

5	 4 .51 25	 5 .5 3
4 .51

	

10	 4 .54 30	 5 .5 2
4 .51

	

15	 4 .56

	

Nov 20	 5 .0 8
4 .50

	

20	 4 .57 25	 5 .0 7
4 .51

	

25	 4 .60 30	 5 .0 7
4 .50

	

July

	

1	 4 .68

	

Dec 5	 5 .0 7
4 .49

	

4 .70 10	 5 .0 7
4 .49

	

10	 4 .72 15	 5 .0 7
4 .49

	

15	 4 .74 20	 5 .0 6
4 .15

	

20	 4 .76 25	 5 .0 6
4 .15

	

25	 4 .76 30	 5 .0 6
4 .16

	

30	 4 .77

	

Jan 5,

	

1974	 5 .0 6
4 .13

	

Aug .

	

5	 4 .78 10	 5 .0 3
4 .14

	

10	 4 .80 15	 5 .0 4
4 .12

	

15	 4 .82

	

Apr . 3	 4 .5 9
4 .12

	

20	 4 .83

	

May 23	 4 .2 0
4 .00

	

30	 5 .5 7

MP

	

is

	

top

	

of

	

1 ;-inch

	

plastic

	

pipe

	

1 .9

	

ft above

	

lsd .

19 .11 July 11	 18 .13 Aug . 14	 19 .0 2
19 .04 Aug . 15	 18 .29 Sept . 11	 19 .1 0
19 .05 Oct . 18	 18 .43 Nov . 15	 19 .4 1
19 .16 Nov . 16	 18 .55 Feb . 13,

	

1974	 19 .7 5
19 .29 Feb . 28,

	

1973	 18 .88 Apr . 3	 19 .3 4
18 .96 Apr . 3	 18 .12 May 24	 18 .7 2
18 .22 May 9	 17 .97 July 25	 19 .4 7
17 .76 June 5	 18 .47 Aug . 22	 19 .6 9
18 .08 July 19	 18 .77 Sept . 25	 19 .8 2

MP

	

is

	

top of

	

1 14-inch plastic pipe

	

1 .2 ft above

	

lsd .

12 .38 July 19	 12 .70 May 24	 12 .6 7
12 .41 Aug . 14	 12 .99 July 25	 13 .2 9
12 .62 Sept . 11	 12 .98 Aug . 22	 13 .4 9
12 .16 Nov . 15	 12 .22 Sept . 25	 13 .5 9
12 .09 Feb . 13,

	

1974	 13 .2 2
12 .36 Apr . 3	 13 .1 0

MP

	

is

	

top of

	

1¼-inch plastic pipe

	

2 .0 ft above

	

lsd .

13 .43 July 11 . . . . . . . . 12 .80 Aug . 14	 13 .5 1
13 .46 Aug . 15 . . . . . . . . 12 .96 Sept . 11	 13 .6 1
13 .46 Oct . 18 . . . . . . . . 12 .95 Nov . 15	 13 .8 4
13 .56 Nov . 16 . . . . . . . . 13 .11 Feb . 13,

	

1974	 14 .1 2
13 .68 Feb . 28,

	

1973	 13 .36 Apr . 3	 13 .7 2
13 .36 Apr . 3	 12 .92 May 24	 13 .4 9
12 .76 May 9	 12 .79 July 25	 13 .8 5
12 .52 June 5	 13 .06 Aug . 22	 14 .1 0
12 .65 July 19	 13 .35 Sept . 25	 14 .17

6 6



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

145-095-29DDD	 MP is top of 14-inch plastic pipe 1 .9 ft above	 lsd .

Date

	

Wate r
level

Water

	

Date

	

Water
level

	

leve l
Dat e

Nov .

	

18, 1971	 20 .0 8
Dec .

	

10	 20 .2 7
Jan .

	

17, 1972	 20 .4 0
Feb .

	

16	 20 .5 7
Mar .

	

23	 20 .0 0
Apr .

	

19	 19 .2 5
May

	

17	 19 .1 3
June

	

22	 19 .4 5
July

	

11	 19 .59

Aug .

	

15	 19 .77

	

Sept . 11	 20 .0 5
Oct .

	

18	 19 .69

	

Nov .

	

15	 20 .3 1
Nov .

	

16	 19 .65

	

Feb .

	

13, 1974	 20 .5 5
Feb .

	

28, 1973	 19 .85

	

Apr .

	

3	 20 .1 7
Apr .

	

3	 19 .45

	

May

	

24	 19 .6 5
May

	

9	 19 .33

	

Aug .

	

22	 20 .4 2
June

	

5	 19 .51

	

Sept . 25	 20 .5 4
July

	

19	 19 .7 7
Aug .

	

14	 20 .0 1

145-095-34DCC	 MP is top of 14-inch	 plastic pipe 1 .9 ft above	 lsd .

Oct .

	

18, 1972	 5 .22

	

July

	

19	 5 .60

	

May

	

23	 5 .0 8
Nov .

	

15	 4 .80

	

Aug .

	

14	 5 .99

	

July

	

25	 5 .7 8
Feb .

	

28, 1973	 5 .00

	

Sept . 11	 6 .03

	

Aug .

	

22	 6 .0 3
Apr .

	

3	 4 .76

	

Nov .

	

15	 5 .72

	

Sept . 25	 6 .1 5
May

	

9	 4 .58

	

Feb .

	

12, 1974	 5 .5 6
June

	

5	 4 .83

	

Apr .

	

3	 5 .3 6

145-096-21DDD	 MP is top of 1¼-inch plastic pipe 1 .9 ft above	 lsd .

July

	

25, 1974 . .

	

24 .95

	

Aug .

	

22	 25 .06

	

Sept . 25	 25 .0 0

146-091-17CDC	 MP is top of 1/-inch	 plastic pipe 1 .85 ft above lsd .

Aug .

	

23, 1974 . .

	

33 .41

	

Sept . 24	 33 .6 0

146-091-21CDD1	 MP is top of 1 ;-inch	 plastic	 pipe	 1 .9 ft above	 lsd .	

Oct .

	

28, 1971	 25 .95

	

July

	

11	 25 .32

	

Aug .

	

15	 26 .0 1
Nov .

	

18	 25 .85

	

Aug .

	

15	 25 .16

	

Sept . 12	 26 .2 0
Dec .

	

9	 25 .76

	

Oct .

	

19	 25 .76

	

Nov .

	

14	 26 .6 7
Jan .

	

17, 1972	 26 .00

	

Nov .

	

15	 25 .73

	

Feb .

	

13, 1974	 27 .2 2
Feb .

	

16	 26 .25

	

Feb .

	

28, 1973	 26 .18

	

Apr .

	

3	 26 .5 6
Mar .

	

22	 26 .34

	

Apr .

	

3	 25 .74

	

May

	

23	 25 .8 3
Apr .

	

18	 25 .30

	

May

	

10	 25 .27

	

July 25	 26 .5 2
May

	

19	 24 .92

	

June

	

5	 25 .17

	

Aug .

	

22	 26 .8 5
June 21	 25 .15

	

July

	

18	 25 .77

	

Sept . 24	 27 .0 6

146-091-21CDD2	 MP is top of 1 ;-inch plastic	 pipe	 2 .0 ft above	 lsd .

Oct .

	

28, 1971	 17 .86

	

July

	

11	 17 .21

	

Aug .

	

15	 18 .2 2
Nov .

	

18	 17 .96

	

Aug .

	

15	 16 .99

	

Sept . 12	 18 .5 4
Dec .

	

9	 17 .50

	

Oct .

	

19	 17 .77

	

Nov .

	

14	 19 .3 5
Jan .

	

17, 1972	 18 .08

	

Nov .

	

15	 17 .77

	

Feb .

	

13, 1974	 20 .2 0
Feb .

	

16	 18 .48

	

Feb .

	

28, 1973	 18 .43

	

Apr .

	

3	 19 .2 5
Mar .

	

22	 18 .76

	

Apr .

	

3	 17 .59

	

May

	

23	 18 .0 1
Apr .

	

18	 17 .29

	

May

	

10	 16 .97

	

July

	

25	 19 .1 3
May

	

19	 16 .26

	

June

	

5	 16 .70

	

Aug .

	

22	 19 .6 4
June

	

21	 16 .93

	

July

	

18	 16 .78

	

Sept . 24	 19 .9 9
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Depth to water, in feet below or (+) above land surfac e

146-091-28ABA	 MP is top of la-inch plastic pipe 1 .9 ft above lsd .

Date

	

Water

	

Date

	

Wate r
level

	

level
Date

	

Wate r
leve l

Oct .

	

28, 1971	 24 .57

	

June

	

21	 24 .6 3
Nov .

	

18	 25 .25

	

July

	

11	 24,8 9
Dec .

	

9	 25 .07

	

Aug .

	

15	 24 .6 3
Jan .

	

17, 1972	 25 .23

	

Oct .

	

19	 24 .9 9
Feb .

	

16	 25 .47

	

Nov .

	

15	 25 .1 0
Mar .

	

22	 25 .53

	

Feb .

	

28, 1973	 25 .5 5
Apr .

	

18	 25 .29

	

Apr .

	

3	 25 .4 0
May

	

19	 25 .00

	

May

	

10	 25 .24

June

	

5	 25 .2 0
July

	

18	 25 .4 1
Aug .

	

15	 25 .7 4
Sept . 12	 25 .8 5
Nov .

	

14	 26 .3 7
Feb .

	

13, 1974	 27 .1 4
Apr .

	

3	 26 .6 8
May

	

23	 26 .5 4

146-091-35BBC	 MP is top of 14-inch	 plastic pipe 2 .0 ft above	 lsd .

July

	

25, 1974 . .

	

37 .25

	

Aug .

	

22	 37 .46

	

Sept . 24	 37 .6 0

146-092-27DDD	 MP is top of 14-inch plastic	 pipe 2 .0 ft above	 lsd .

July

	

25, 1974 . .

	

37 .50

	

Aug .

	

23	 37 .76

	

Sept . 24	 37 .9 1

146-093-27000	 MP is top of 1¼-inch plastic pipe 1 .9 ft above lsd .

July

	

25, 1974 . .

	

31 .80

	

Aug .

	

23	 32 .12

	

Sept . 26	 31 .4 8

146-093-27CDD	 MP is top of 1¼-inch plastic	 pipe	 1 .6 ft above lsd .

July

	

25, 1974 . .

	

19 .20

	

Aug .

	

23	 19 .34

	

Sept . 26	 Dry .

146-093-28AAA2	 MP is top of 1¼-inch plastic pipe 2 .3 ft above	 lsd .

Dec .

	

10, 1974 . .

	

50 .39

	

Jan .

	

7, 1975 . .

	

50 .2 9

146-093-34000	 MP is top of 14-inch plastic pipe 1 .8 ft above lsd .

July

	

25, 1974 . .

	

11 .08

	

Aug .

	

23	 11 .00

	

Sept . 26	 11 .2 0

146-094-25AAA	 MP is top of 14-inch plastic pipe 1 .9 ft above	 lsd .

Aug .

	

23, 1974 . .

	

77 .41

	

Sept . 26	 77 .0 8

146-094-25ABA	 MP is top of 14-inch plastic pipe 1 .0 ft above	 lsd .

July 25, 1974 . .

	

40 .46

	

Aug .

	

23	 40 .53

	

Sept . 26	 40 .1 3

146-094-25BAA	 MP is top of 14-inch	 plastic pipe 1 .6 ft above	 lsd .

July

	

25, 1974 . .

	

43 .67

	

Aug .

	

23	 43 .42

	

Sept . 26	 43.5 1
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Depth to water, in feet below or (+) above land surfac e

146--095-20008	 MP is top of 14-inch plastic pipe 1 .5 ft above lsd .

Date

	

Water

	

Date

	

Wate r
level

	

level
Date

	

Water
leve l

Aug .

	

14	 32 .3 4
Sept . 11	 33 .0 9
Nov .

	

15	 34 .8 0
Feb .

	

13, 1974	 36 .5 1
Apr .

	

4	 37 .0 4
May

	

23	 33 .6 5
Aug .

	

23	 33 .1 8
Sept . 26	 33 .7 5

Oct,

	

22, 1971	 33 .70

	

July

	

12	 30.6 1
Nov .

	

9	 33 .70

	

Aug .

	

15	 31 .7 0
Dec .

	

10	 33 .45

	

Oct .

	

18	 33 .8 1
Jan .

	

17, 1972	 34 .06

	

Nov .

	

16	 34 .1 1
Feb .

	

16	 34 .72

	

Mar .

	

1, 1973	 35 .7 2
Mar .

	

22	 35 .75

	

Apr .

	

4	 35 .1 6
Apr .

	

19	 35 .53

	

May

	

9	 31 .4 4
May

	

17	 32 .43

	

June

	

6	 31 .0 3
June 22	 29 .94

	

July

	

19	 31 .54

146- . 095-30DDD	 MP is top of 14-inch plastic pipe 1 .9 ft above	 lsd .

Oct .

	

22, 1971	 32 .61

	

July

	

12	 32 .03

	

Aug .

	

14	 31 .9 1

Nov .

	

9	 32 .50

	

Aug .

	

15	 31 .95

	

Sept . 11	 31 .9 0
Dec .

	

10	 32 .42

	

Oct .

	

18	 31 .99

	

Nov .

	

15	 32 .1 2

Jan .

	

17, 1972	 32 .24

	

Nov .

	

16	 31 .85

	

Feb .

	

13, 1974	 32 .3 1

Feb .

	

16	 32 .02

	

Mar .

	

1, 1973	 31 .93

	

Apr .

	

4	 32 .4 9

Mar .

	

22	 32 .32

	

Apr .

	

4	 31 .72

	

May

	

23	 32 .3 7

Apr .

	

19	 32 .27

	

May

	

9	 31 .78

	

July 25	 32 .1 6

May

	

19	 32 .00

	

June

	

6	 31 .96

	

Aug .

	

23	 32 .3 2

June 22	 32 .00

	

July 19	 32 .02

	

Sept . 26	 31 .9 9

146-096-13ADA	 MP is top of 14-inch plastic pipe 2 .1 ft above	 lsd .

Oct .

	

18, 1972	 19 .57

	

June

	

6	 21 .09

	

Feb .

	

13, 1974	 21 .5 3

Nov .

	

16	 21 .50

	

July

	

19	 21 .39

	

Apr .

	

4	 21 .8 5
Mar .

	

1, 1973	 21 .80

	

Aug .

	

14	 21 .59

	

May

	

23	 21 .04

Apr .

	

4	 21 .61

	

Sept . 11	 21 .31

	

Aug .

	

23	 21 .48

May

	

9	 21 .30

	

Nov .

	

15	 21 .40

	

Sept 26	 23 .4 0

146-096-14CD32	 MP is top of l ;-inch plastic pipe 2 .3 ft above lsd .

Nov .

	

15, 1973	 129 .23

	

May

	

23	 129 .5 4
Feb .

	

13, 1974	 129 .57

	

July

	

25	 129 .4 0
Apr .

	

4	 129 .63

	

Aug .

	

23	 129 .5 8

146-096-36AAA	 MP is top of 14-inch	 plastic pipe 1 .8 ft above	 lsd .	

Nov .

	

16, 1972 . .

	

7 .72

	

July

	

19	 7 .67

	

Apr .

	

4	 8 .3 3

Mar .

	

1, 1973 . .

	

7 .86

	

Aug .

	

14	 8 .32

	

May

	

23	 8 .1 7

Apr .

	

4	 7 .53

	

Sept . 11	 8 .16

	

July

	

25	 8 .1 9

May

	

9	 7 .15

	

Nov .

	

15	 8 .74

	

Aug .

	

23	 8 .5 0

June

	

6	 7 .43

	

Feb .

	

13, 1974 . .

	

8 .47

	

Sept . 26	 8 .6 4
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Depth to water, in feet below or (+) above land surfac e

146-096-36BBB	 MP is top of 1¼-inch plastic pipe 2 .2 ft above	 lsd .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

Oct .

	

18, 1972	 12 .68

	

July

	

19	 12 .42

	

May

	

23	 12 .1 9
Nov .

	

16	 12 .70

	

Aug .

	

14	 12 .56

	

July

	

25	 12 .2 3
Mar .

	

1, 1973	 12 .37

	

Sept . 11	 12 .60

	

Aug .

	

23	 12 .4 6
Apr .

	

4	 12 .13

	

Nov .

	

15	 12 .77

	

Sept . 26	 12 .3 9
May

	

9	 12 .06

	

Feb .

	

13, 1974	 12 .5 6
June

	

6	 12 .11

	

Apr .

	

4	 12 .3 9

148-093-04CAB1	 MP is top of l4-inch 	 plastic	 pipe	 2 .3	 ft above	 lsd .

May

	

23, 1974	 136 .83

	

Aug .

	

23	 138 .27

	

Oct .

	

29	 137 .8 0
July 25	 137 .15

	

Sept . 26	 137 .8 7

148-093-04CAB2	 MP is top of 14-inch plastic pipe 2 .0 ft above lsd .	

Nov .

	

15, 1973	 68 .52

	

May

	

23	 68.06

	

Sept . 26	 67 .9 7
Feb .

	

14, 1974	 68 .38

	

July 25	 68.40

	

Oct .

	

29	 68 .0 6
Apr .

	

4	 68.30

	

Aug .

	

23	 68 .3 3

148-093-04CBD	 MP is top of 2-inch steel pipe 2 .0 ft above lsd .

Nov .

	

15, 1973	 119 .45

	

Apr .

	

4	 119 .20

	

Aug .

	

23	 119 .1 4
Nov .

	

15	 119 .43

	

May

	

23	 118 .94

	

Sept . 26	 118 .9 1
Feb .

	

14, 1974	 119 .30

	

July

	

25	 119 .07

	

Oct .

	

29	 119 .0 4

148-093-1000C	 MP is top of 14-inch plastic	 pipe	 1 .9	 ft above	 lsd .

July 25, 1974 . .

	

7 .24

	

Aug .

	

23	 7 .62

	

Sept . 26	 7 .5 6

148-093-14CDC	 MP is top of 1¼-inch	 plastic	 pipe	 1 .8 ft above	 lsd .	

July 25, 1974	 4 .85

	

Sept . 13	 5 .02

	

Sept . 26	 4 .8 4
Aug .

	

23	 5 .03
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TABLE 4 .--Logs of wells and test hole s

EXPLANATIO N

Potential given in millivolts (MV) .

	

Depths shown are in feet belo w
land surface .

Resistance in ohms .
Gamma logs (T .C . 4 )

Electric lops are uncalibrated .

	

(Time Constant 4) .

71



NDSWC 826 0

LOCATION : 141-091-03000

	

DATE DRILLED : November 197 1

ALTITUDE : 1993

	

DEPTH :

	

30 0
(FT, MSL)

	

(FT)

7 2

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-42

	

Clay, very silty, sandy ,
moderate-yellowish-brown t o
dark-yellowish-brown .

	

42-52

	

Gravel, fine to coarse ,
clayey, sandy, subangular t o
rounded .

	

56-72

	

Sand, very fine to medium ,
clayey, lignitic, subrounded .

80-94

	

Clay, very silty, sandy ,
medium-dark-gray .

94-102 Sand, fine to medium, sub -
angular to subrounded ;
scattered clay lenses .

102-123 Clay, very silty, medium-
dark-gray ; few thin san d
lenses and scattered lignit e
fragments .

123-162 Clay, silty, sandy, pebbly ,
lignitic, olive-gray (till) .

162-217 Clay, silty, sandy, pebbly ,
lignitic, olive-gray ; fe w
thin sand and gravel lense s
(till) .

217-240 Clay, very silty, olive -
gray ; few thin sand lenses .



NDSWC 8260, Continue d

LOCATION :

	

141-091-0300 0

ALTITUDE :

	

1 99 3
[FT, MSLI

DATE DRILLED : November 197 1

DEPTH : 30 0
(FT )

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drift, Continue d

	

240-246

	

Shale, erratic, hard ,
medium-light-gray .

	

246-277

	

Clay, very silty, lignitic ,
brownish-gray to medium -
gray .

277-280.___Gravel, fine to coarse ,

	

l_S

	

sandy .

Tongue River Formatio n

	

0-300

	

Siltstone, clayey, hard ,
light-gray to medium-gray .

141-091-03DC C
NDSWC 826 1

Altitude :

	

2029 f t

Geologi c
source

	

Materia l

Glacial drift :
Topsoil, silty, clayey, grayish-black
Clay, very silty, sandy, pebbly ,

moderate-yellowish-brown (till)

Sentinel Butte Formation :
Shale, silty, hard, calcareous, yellowish -

gray
Shale, silty, hard, calcareous, medium -

gray
Shale, hard, carbonaceous, brownish-gray
Sandstone, fine-grained, hard, micaceous ,

medium-bluish-gray

141-091-04DC D
NDSWC 825 9

Altitude :

	

1972 f t

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, sandy, grayish-black
Clay, very silty, dark-yellowish-brown
Clay, very silty, olive-gray
Gravel, fine to coarse, sandy, angular t o

subrounded

Sentinel Butte Formation(?) :
Siltstone, clayey, hard, medium-light-gray -

73

Thicknes s
(feet)

Dept h
(feet )

1 1

26 2 7

8 3 5

7 4 2
5 4 7

13 6 0

1 1
17 1 8

7 2 5

2 2 7

13 40



NDSWC 460 1

LOCATION : 141-091-08DDD DATEDRILLED :

	

October

	

197 3

ALTITUDE : 21 07 DEPTH : 78 0
(FT, MSL) (FT)

POTENTIAL (Mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluviu m

Topsoil, silty, pebbly ,
dark-yellowish-brown .

Sentinel	 Butte Formation

Siltstone, clayey, sandy ,
yellowish-gray .

	

9-26

	

Shale, silty, sandy ,
yellowish-gray ; grades t o
light gray near bottom .

	

26-57

	

Siltstone, clayey, sandy ,
c a gnitecfrom, 4-36nfthanday ;
lignite from 34-36 ft an d
very fine grained sandston e
from 42-50 ft .

57-96 Shale, silty, carbonaceous ;
dusky brown to medium gra y
at bottom ; very fine graine d
sandstone bed from 65-77 ft .

	

96-136

	

Siltstone, sandy, clayey ,
carbonaceous, light-olive -4

	

gray to medium-gray .

	

-136-154

	

Sandstone, very fine grained ,
silty .

154-213 Shale and interbedded clay -
stone, silty, sandy, light -
to medium-gray .

	

213-227

	

Lignite, hard, black ;
silty, black carbonaceou s
shale from 218 to 224 ft .

	

227-279

	

Siltstone, carbonaceous ,
variegated gray, green, an d
brown ; interbedded wit h
very fine grained silt y
sandstone .

Tongue River Formation(? )

	

279-284

	

Lignite, hard, black .

	

284-316

	

Shale, carbonaceous, medium-
dark-gray.

	

316-344

	

Sandstone, very fine to fine ,
carbonaceous ; light-olive-
gray to black at bottom .

	

344-349

	

Lignite, hard, black .

	

349-380

	

Claystone, silty, sandy ,
lignitic .

	

380-435

	

Shale, claystone, siltstone ,
and lignite, interbedded ,
variegated gray, green ,
brown and black .

0- 1



NDSWC

	

4601,

	

Continue d

LOCATION : 141-091-08DDD DATEDRILLED : October

	

197 3

ALTITUDE :
(FT, MSL)

21 07 DEPTH :

	

78 0
(FT )

POTENTIAL (MV) RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

TongueRiver Formation(?),	 Continue d

Shale and siltstone, inter-
bedded, variegated gray ,
green, and brown .

Lignite, hard, black .

Siltstone, brownish-black .

Shale, medium-gray ;
laminated .

441-47 1

-1,300 -
471-47 6

476-49 4

494-50 9
-1,400 -

509-53 0

-1,500 -
530-56 6

566-61 0-1,600 -

-1,700 -
610-65 5

655-78 0-1,800 -

-1,900

-2,000

-2,100

- 2,200

-2,300

-2,400
75

Sandstone, fine to very
fine grained, carbonaceous ,
greenish-gray to light -
olive-gray .

Siltstone, clayey, sandy ,
carbonaceous, variegate d
gray, green, and brown .

Shale, silty, carbonaceous ,
dark-gray to brownish-
black ; thin lignite inter -
beds .

Cannonball-Ludlow Formations ,
undifferentiate d

Siltstone, clayey, sandy ,
variegated green, gray ,
and brown .

No samples .



NDSWC 469 6

LOCATION : 141-091-09DD D

ALTITUDE : 1979
(FT, MSL)

DATE DRILLED : June 197 4

DEPTH : 28 0
(FT)

7 6

POTENTIAL IMV) DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

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

43-56

	

STITT7 very fine to very
coarse, gravelly, sub -
angular to rounded .

56-104==-Sand,

	

fine to very
coarse, clayey, subangula r
to rounded ; numerous sil t
and clay interbeds .

136-230 .Clay, silty, lignitic ,
medium-dark-gray ; ver y
sandy from 171-201 ft .

.104-l36 Silt, clayey, olive-gray ;
numerous sand and detrita l
lignite lenses .



NDSWC 4696, Continue d

LOCATION : 141-091-09DD D

ALTITUDE : 197 9
(FT, MSL)

POTENTIAL (MV)

- 280 -

- 300 -

DATEDRILLED : June 197 4

DEPTH : 28 0
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

Tongue RiverFormation

235-245

	

Lignite, hard, black .

-c 245-265 ' Siltstone, sandy, clayey ,
medium-light-gray ; fe w
thin lignite seams .

265-280— Shale, siliceous, carbona-
ceous, grayish-brown .

- 260 -

141-091-19DD D
NDSWC 826 3

Altitude :

	

2C11 f t

Geologic

	

Thickness Dept h
source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, clayey, grayish-black	 1

	

1
Clay, silty, moderate-yellowish-brown	 19

	

2 0
Gravel, fine to coarse, clayey, angular

to subrounded	 4

	

2 4
Clay, very silty, olive-gray	 49

	

7 3
Clay, very sandy, silty, lignitic, olive-

gray (till)	 7

	

8 0

Sentinel Butte Formation :
Siltstone, clayey, hard, calcareous ,

medium-gray ; few thin lignite beds	 20

	

10 0
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NDSWC 469 5

ALTITUDE : 1 99 4
(FT, MSL)

DATE DRILLED : June 197 4

DEPTH : 34 0
(FT)

LOCATION : 141 -091 -22DD D

POTENTIAL (MV) DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
undifferentiate d

0 . 1 2

12-20

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

Sand, very fine to coarse ,
lignitic, subangular t o
rounded .

	

0-44

	

Clay, silty, lignitic ,
olive-gray ; contains fe w
thin sand lenses .

	

44-124

	

Sand, very fine to ver y
coarse, gravelly, lignitic ,
subangular to rounded .

Sand, very fine to coarse ,
lignitic, subrounded ;
abundant clay beds i n
lower 16 ft .

188-250- Clay, silty, sandy ,
pebbly, dark-greenish-gray ;
few silt and sand lenses .
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NDSWC 4695, Continue d

LOCATION : 141-091-22DDD

	

DATEDRILLED : June 197 4

ALTITUDE : 1 994

	

DEPTH : 340
(FT, MSL)

	

(FT)

POTENTIAL (Mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
undifferentiated,	 Continue d

250-304

	

Clay, silty, sandy, pebbly ,
medium-dark-gray (till) .- 260

- 280

- 300

- 320

TongueRiver Formatio n

304-307> Lignite, hard, black .

307-317 — Sil tstone, siliceous ,

	

3

	

light-gray .

	

317-330

	

Shale, carbonaceous ,
brownish-black .

	 330-340

	

Lignite, hard, black .

- 34 0

- 360

- 380

- 400

- 420

- 440

- 460 -

- 480 -
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NDSWC 826 2

LOCATION : 141 -091 -23CB C

ALTITUDE : 198 5
(FT, MSL)

DATE DRILLED : November 197 1

DEPTH : 24 0
(FT)

8 0

POTENTIAL (Mv) DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-1

	

Topsoil, silty, clayey ,
grayish-black .

	

1-10

	

Clay, silty, moderate-
yellowish-brown .

	

10-29

	

Clay, very silty ,
olive-gray .

	

29-53

	

Sand, very fine to medium ,
clayey, lignitic, subangula r
to subrounded .

	

75-81

	

Sand, very fine to medium ,
lignitic, subangular t o
subrounded ; few thin cla y
lenses .

	

86-111

	

Sand, very fine to medium ,
lignitic, subangular t o
subrounded ; few thin cla y
lenses .

177-226

	

Gravel, fine to coarse ,
sandy, clayey ; numerou s
cobbles ; clay lens e
from 194 to 202 ft .

Tongue River Formation

	 226-240-

	

Siltstone, clayey, hard ,
medium-light-gray ; fe w
thin lignite beds .



NDSWC 469 4

LOCATION : 141-091-26BCB

	

DATEDRILLED : June 197 4

ALTITUDE : 2009

	

DEPTH : 34 0
(FT, MSL)

	

(FT)

RESISTANCE (oHMS)

	

DESCRIPTION OF DEPOSIT S

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

Sand, very fine to coarse ,
gravelly, subrounded ;
numerous clay lenses .

Sand, very fine to ver y
coarse, lignitic, subangula r
to rounded .

80-134 Silt, sandy, clayey ,
lignitic, olive-gray ;
numerous thin sand lenses .

1

~
3

`134-148 _ Sand, very fine to coarse ,
•

	

silty, clayey, lignitic ,
subrounded .

.162-176 Sand, very fine to coarse ,
subrounded ; contains thi n
clay and silt lenses .

	

176-240

	

Clay, silty, sandy ,
pebbly, gravelly, ligniti c
(till) .
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LOCATION : 141-091-26BC B

ALTITUDE : 200 9
(FT, MSLI

POTENTIAL (Mv)

- 260

- 280

NDSWC 4694, Continued

DATE DRILLED : June 197 4

DEPTH : 34 0
(FT)

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
undifferentiated,	 Continue d

Sand, very fine to ver y
coarse, lignitic, sub -
angular to rounded .

Clay, silty, sandy, pebbly ,
olive-gray ; contains fe w
sand lenses (till) .

Sand, very fine to very
coarse, gravelly, sub -
angular to rounded .

RESISTANCE (OHMS)

240-25 8

258-26 8

	 _268-28 0

310-34 0

300

280-310 Clay, gravelly, sandy ,
silty (till) .

Toque River Formatio n

Siltstone, clayey, lignitic ,
medium-light-gray .

- 360

- 380

- 400

- 420 -

- 440 -

- 460 -

- 480 -
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NDSWC 469 3

LOCATION : 141-091-30DAD

	

DATE DRILLED : June 197 4

ALTITUDE : 2011

	

DEPTH : 24 5
(Fr, MSL)

	

(FT )

8 3

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
undifferentiate d

POTENTIAL (MV)

0-6

	

Sand, very fine to fine ,
subrounded .

6-20

	

Silt, clayey, sandy ,
dark-yellowish-brown ;
numerous thin sand lenses .

	

20-37

	

Clay, silty, olive-gray ;
contains thin interbed s
of sand and gravel .

37-58 Sand, very fine to very
coarse, gravelly, sub -
angular to subrounded ;
numerous clay lenses .

	

58-88

	

Silt, sandy, clayey ,
olive-gray ; numerous san d
lenses .

	

88-158

	

Clay, silty, olive-gray ;
numerous thin sand lenses .

	

158-206

	

Sand, very fine to ver y
coarse, gravelly, sub -
angular to rounded .

TongueRiver Formatio n

	

237 2̀45

	

Sandstone, very fine grained ,
hard, light-gray .



141-092-04CC A
(Log from K . J . Thompson )

Altitude :

Geologi c
source

Thicknes s
(feet)

Depth
(feet )Materia l

Sand, red	 40 4 0
Clay, black	 6 4 6
Sand, blue

	

(water)	 20 6 6
Coal (water)	 2 6 8
Sand (water)	 2 7 0
Coal	 1 7 1
Clay	 4 75
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NDSWC 826 5

LOCATION : 141-092-04000 DATE DRILLED :

	

November

	

197 1

ALTITUDE : 2115 DEPTH :

	

24 0
(FT, MSLI (FT)

	RESISTANCE()HMSI

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift

0-1

	

Topsoil, silty, clayey ,
grayish-black .

1-58

	

Clay, silty, moderate-
yellowish-brown .

58-77

	

Clay, very silty ,
olive-gray .

77-82 Sand, very fine to medium ,
silty, clayey, subrounded ,
olive-gray .

82-137

	

Clay, olive-gra v
to medium-dark-gray .

137-144

	

Sand, silty, clayey .

144-205

	

Clay, silty, sandy ,
olive-gray to medium dark -
gray ; few thin sand an d
gravel lenses .

Tongue River Formation(? )

205-230

	

Shale, medium-bluish -
gray ; contains thin lignit e
seams .

230-240

	

Shale, carbonaceous ,
dark-brown .

8 5

POTENTIAL (MV )



141-092-07BBA
NDSWC 826 6

Altitude :

	

2090

	

f t

Geologi c
source

	

Material
Thicknes s
(feet)

Depth
feet )

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1
Clay,

	

silty,

	

dark-yellowish-brown	 44 4 5
Clay,

	

very

	

silty,

	

olive-gray ;

	

isolated

	

san d
lenses	 11 5 6

Sand,

	

very

	

fine

	

to

	

fine,

	

silty,

	

lignitic ,
subangular	 4 6 0

Clay,

	

silty,

	

sandy,

	

olive-gray	 6 6 6
Sand,

	

very fine to medium,

	

subangular

	

t o
subrounded	 19 8 5
Clay,

	

silty,

	

sandy,

	

olive-gray ;

	

thin

	

san d
lenses

	

near

	

base	 15 10 0

Sentinel

	

Butte

	

Formation :

15 11 5
Siltstone,

	

clayey,

	

calcareous,

	

medium-
light-gray ;

	

carbonaceous

	

laminae	
Shale,

	

noncalcareous,

	

greenish-gray	 5 12 0

141-092-07CD D

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Sand

	

and

	

gravel	 73 7 3
Coal	 2 7 5
Clay	 17 9 2
Rock	 2 9 4
Clay	 4 9 8
Rock	 4 10 2
Clay	 32 13 4
Rock	 3 13 7
Clay	 5 14 2
Coal

	

(water)	 4 14 6
Clay	 14 16 0

141-092-09BBD 2

Altitude :

(Log

	

from

	

Moe

	

Drilling

	

Co . )

Topsoil	 1 1
Till

	

(clay),

	

yellow	 35 3 6
Clay,

	

gray	 16 5 2
Clay,

	

black	 6 5 8
Clay,

	

green	 5 6 3
Sand,

	

gray,

	

chunky	 15 7 8
Clay,

	

gray	 3 8 1

141-092-12DC C

Altitude :

(Log

	

from

	

Moe

	

Drilling

	

Co . )

Sand	 22 2 2
Clay,

	

brown	 9 3 1
Clay,

	

green	 10 4 1
Lignite	 3 4 4
Clay,

	

brown	 19 6 3
Sand,

	

gray	 13 7 6
Clay,

	

gray	 1 77

8 6



NDSWC 826 4

LOCATION : 141-092-13BBB

	

DATE DRILLED : November 197 1

ALTITUDE : 205 5
(FT, MSL)

DEPTH :

	

26 0
(FT)

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-1

	

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

	

1-55

	

Clay, silty, moderate-
yellowish-brown .

	

60-64

	

Gravel, fine to medium ,
clayey, sandy, angular t o
subrounded .

	

64-201

	

Clay, sandy, silty, pebbly ,
lignitic, olive-gray ;
occasional sand and grave l
lenses (till) .

C-
-20l-234Cobbles, gravel, lignite ,

bedrock erratics, claye y
(till) .

Tongue River Formation(? )

234-250

	

Shale, hard, noncalcareous ,
dark-greenish-gray ; few
thin lignite seams .
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NOSWC 8264, Continue d

LOCATION : 141 -092-1 3BBB

	

DATE DRILLED : November 197 1

ALTITUDE :

	

2055

	

DEPTH : 26 0
(FT, MSL)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (oHMs)

	

DESCRIPTION OF DEPOSIT S

	

TongueRiver Formation(?),	 Continue d

250-260

	

Shale, hard, carbonaceous ,
noncalcareous, brownish -

260 -

	

gray .

280 -

141-092-18AB B
NDSWC 826 7

Altitude :

	

2155 f t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Topsoil, silty, clayey, grayish-black	 1

	

1
Clay, silty, moderate-yellowish-brow n

(till)	 29

	

3 0
Clay, silty, olive-gray ; few thin san d

lenses (till)	 50

	

8 0
Clay, silty, sandy, lignitic, olive-gray ;

numerous thin sand lenses (till)	 60

	

14 0
Cobbles, gravel, bedrock erratics, clayey

( till )	 5

	

14 5

Sentinel Butte Formation :
Sandstone, very fine grained, hard ,

calcareous ; few thin shale seams	 15

	

16 0

141-092-20DBD 1
(Log from K . J . Thompson )

Altitude :

Sand and gravel (pumped 10 gal/min)	 38

	

3 8

141-092-20DBD 2
(Log from K . J . Thompson )

Altitude :

Topsoil and sand	 31

	

3 1
Gravel (dry)	 2

	

3 3
Silt(?)	 12

	

4 5
Sand and gravel	 5

	

5 0
Coal slack and gravel	 3

	

5 3
Coal slack and gravel bottom (water)	 2

	

5 5
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NDSWC 469 2

LOCATION : 141 -092-28AA A

ALTITUDE : 205 6
(FT, MSL)

DATE DRILLED : June 197 4

DEPTH : 140
(FT)

POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSIT S

Alluvium

	

and

	

glacial

	

drift ,
undifferentiate d

0-5 Clay,

	

silty,

	

sandy ,
yellowish-brown .

dark -

20

5-8 Sand,

	

fine to

	

very coarse ,
lignitic,

	

subangular

	

t o
rounded,

	

dark-gray .

8-17 Clay,

	

silty,

	

olive-gray .
40

7-56 Sand,

	

very

	

fine

	

coarse,
lignitic, subrounded ,
medium-dark-gray .

56-90

	

Clay, sandy, silty ,
lignitic, medium-dark-
gray .

80

	

90-96

	

Clay, silty, olive-gray .

	

96-103

	

Sand, fine to very coarse ,
subangular .

Sentinel	 Butte Formatio n

	

103-113

	

Sandstone, very fine to
fine-grained, subangular ,
micaceous, medium-bluish-
gray .

	

113-118

	

Siltstone, medium-gray .

	

118-124

	

Clay, medium-gray .

	

124-140

	

Sandstone, very fin e
grained, clayey, medium -
gray .

141-093-02AB B
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Dept h

source Material (feet) (feet )

Topsoil

	

and

	

clay	 41 4 1
Rock	 1 4 2
Sand	 1 4 3
Rock	 1 4 4

Sand	 11 5 5

Sand

	

(wet)	 5 6 0

Sand

	

(dry)	 16 7 6

Coal

	

(water)	 2 7 8
-

	

- 5 8 3
------------------------------------- -

Rock	
Rock	 -----clay	

(water)	

1
13

5

8 4
9 7

10 2
Clay	 4 10 6

Clay,

	

hard	 6 11 2

8 9

- 100

- 120

- 140



NDSWC 461 5

LOCATION : 141-093-02000

	

DATE DRILLED : December 197 3

ALTITUDE : 2081

	

DEPTH : 26 0
(FT, MSL)

	

(FT )

21-34

	

Sand, very fine to coarse ,
lignitic, subangular t o
subrounded .

	

34-74

	

Sand, very fine to coarse ,
subangular to subrounded ;
interbedded with clay ,
gravel, and detrital lignite .

	

74-116

	

Silt, clayey, sandy, light -
olive-gray ; limestone an d
lignite fragments (till) .

	

116-132

	

Sand, medium to coarse ,
subrounded .

f

	

132-172

	

Gravel, fine to very coarse ,
sandy ; contains lenses of
silt, clay, and detrita l

140 -

	

5 l ignite .

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
undifferentiate d

- 2 0

- 40

	

9-14

	

Sand, fine to coarse ,
subangular to subrounded .

	

14-21

	

Clay, silty, light-olive -
gray .

- 60

1 80 -

100 -

120 -

160 -

180 -

200 -

220 -

	

172-182

	

Clay, dark-gray .

182-198-Gravel, coarse ; cobbles ,
boulders, and clay lenses .

198-222=-- Clay, variegated white ,
green, gray, and brown ;
interbedded with grave l
and cobbles .

Sentinel	 Butte Formatio n

	

222-232

	

Shale, silty, variegate d
light-gray and green ;
brown carbonaceous stains .

232-238--Lignite, hard, black .

240 -



NDSWC 4615, Continue d

LOCATION : 141-093-02000

	

DATE DRILLED : December 197 3

ALTITUDE : 208 1
(FT, MSLI

POTENTIAL (MVI RESISTANCE (OHMS)

DEPTH : 26 0
(FT)

DESCRIPTION OF DEPOSIT S

	 Sentinel	 Butte Formation,	 Continue d

238-246

	

Shale, brownish-gray t o
black .

260-

	

246-260 Siltstone, carbonaceous ,
lignitic ; greenish-gray to
light-olive-gray .

NDSWC 826 8

LOCATION : 141-093-03AAA

	

DATE DRILLED : November 197 1

ALTITUDE : 2088

	

DEPTH : 16 0
(FT, MSLI

	

(FT)

Clay, silty, sandy ,
moderate-yellowish-brown .

	

22-26

	

Sand, fine to medium .

	

26-41

	

Clay, sandy, silty ,
olive-gray .

	

41-45

	

Sand, fine to medium .

	

5-55

	

Clay, sandy, silty, olive-
gray .

	

55-61

	

Sand, fine to medium ,
lignitic .

	

61-75

	

Clay, sandy, silty, olive -
gray .

75-100 Clay, silty, lignitic ,
laminated, medium-dark-
gray .

	

100-104

	

Sand, fine to medium .

10-4 1 111 Clay, silty, lignitic ,
laminated, medium-dark-
gray .

	

111-131

	

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

Sentinel	 Butte Formatio n

	

131-160

	

Siltstone, sandy, hard ,
carbonaceous, medium-gray .

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

0-1

	

Topsoil, silty, clayey ,
grayish-black .

1-2 2
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141-093-04AA D
NOSWC 461 3

Altitude :

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, black 	 1

	

1
Clay, silty, moderate-brown	 14

	

1 5
Sand, fine to coarse, gravelly, angula r
to subrounded	 13

	

2 8
Clay, silty, sandy, olive-gray ; scattere d
pebbles and lignite fragments (till) 	 63

	

9 1
Sand, medium to very coarse, gravelly ,

silty, clayey, subangular to subrounded ;
cobbles and boulders from 114 to 117 ft--

	

26

	

11 7

Sentinel Butte Formation :
Claystone, variegated gray, green, an d

brown ; interbedded with siltstone ,
lignite, and limestone concretions 	 23

	

14 0
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NDSWC

	

461 1

LOCATION :

ALTITUDE :
(FT, MSL)

141-093-04C8B 1

2100

DATE DRILLED :

DEPTH :

	

20 0

(FT)

November

	

1973

9 3

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

~~`
facial drif t

-1

	

Topsoil, silty, sandy ,
dusky-brown .

1-16— Siltypale-yellowish -
brown ; interbedded wit h
sand and clay lenses .

Clay, olive-gray ; inter -
bedded with silt and sand ,
scattered pebbles, an d
lignite fragments .

Sand, very fine to coarse ,
clayey, gravelly, lignitic .

	

119-159

	

Sand, medium to coarse .
4—	

	

159-17

	

C1ay, variegated white ,
gray, green, and brown ;
interbedded with silt ,
sand, and gravel .

Gravel and cobbles ;
contains abundant lense s
of clay, silt, and clayey
sand .

`—'16-24

	

Sand, fine to coarse ,
gravelly, moderate-brown .

24-34--Silt, sandy, clayey ,
lignitic, black .

34-51 .-- Sand, fine to very coarse ,
	 — gravelly, subangular t o

subrounded .

,
<==	 °—

51-8 7

`87-11 9



NDSWC 4612
DATE DRILLED : December 1 97 3

DEPTH : 14 0
(FT )

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-1

	

Topsoil, sandy, dusky-
brown .

	

1-16

	

Clay, silt, and sand ,
interbedded, dusky-brown .

Sand, very fine to medium ;
thin interbeds of clay an d
silt .

	

T-80

	

Clay, silty, sandy, olive -
gray .

Sentinel	 Butte Formatio n

	

80-91

	

Sandstone, fine-grained .

	

91-98

	

Claystone, silty, light -
,olive-gray .

	

98-109

	

Sandstone, very fin e
grained, clayey, light -
green .

	

109-112

	

Shale, hard, carbonaceous ,
pale-brown .

	112-117

	

Siltstone, hard, carbona-
ceous, brownish-gray .

	

117-120

	

Lignite, hard, black .

	

120-140

	

Shale, siltstone, an d
lignite, interbedded .

140 -

160 -

141-093-05BA B
NDSWC 461 7

Altitude :

	

2080 f t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, black	 2

	

2
Clay, silty, yellowish-brown	 3

	

5
Sand, medium, subangular to subrounded 	 6

	

1 1

Sentinel Butte Formation :
Claystone and sandstone, interbedded ,

light-gray to medium-gray	 9

	

2 0
Sandstone, very fine to medium-grained ,

subangular, carbonaceous	 15

	

3 5
Sandstone, very fine grained, calcareous	 4

	

3 9
Sandstone, fine- to medium-grained ,

lignitic, subangular, dark-gray	 21

	

6 0

LOCATION : 141 -093-04CBB 2
ALTITUDE :

	

211 0
(FT, MSL )

POTENTIAL (MV)

2 0

40 -

60 -

80 -

100 -

120 -
c
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NDSWC 461 8

LOCATION : 141 -093-06AB A

ALTITUDE : 2092
(FT, MSL)

DATE DRILLED : December 1 97 3

DEPTH :

	

14 0
(FT )

9 5

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
undifferentiate d

	

0-4

	

Topsoil, silty, brownish -
gray .

	

4-9

	

Clay, silty, yellowish-gray .

	

9-32

	

Sand, clayey, silty ,
brownish-gray ; scattere d
pebbles and lignit e
fragments .

	

32-61

	

Sand, medium to very coarse ,
gravelly, lignitic ; fe w
thin silt and clay lenses .

Sentinel	 Butte Formatio n

i-1211S ndstone, medium- to fine -
grained, dark-gray ; inter-
bedded with thin clay beds .



NDSWC

	

461 4

LOCATION : 141-093-11BCC DATEDRILLED :

	

December

	

197 3

ALTITUDE : 2087 DEPTH :

	

20 0
(FT, MSL) (FT)

POTENTIAL (MV)

	

R ESISTANCE (ohms)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

0-1

	

Topsoil, silty, black .

1-29

	

Clay, silty, yellowish -
gray ; few sand lenses .

29-86

	

Sand, very fine to medium ,
dark-gray ; scattere d
pebbles and lignite frag -
ments .

Clay, silty, sandy, pebbly ,
olive-gray ; scattere d
cobbles, few thin sand an d
detrital lignite lense s
(till) .

Sentinel	 Butte Formatio n

163-193

	

Siltstone, light- t o
medium-gray ; interbedde d
with claystone .

193-200

	

Sandstone, very fine
grained, silty, very light

gray .

9 6



NDSWC 4662 and 4662 A

LOCATION : 141-093-16AAA1,2

	

DATE DRILLED : June 197 4

ALTITUDE : 2158

	

DEPTH : 88 0
IFT, MSL)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Sentinel	 Butte Formatio n

10 0

200

- 300

- 400

Tongue River Formatio n

- 500

60 0

700
Cannonball-Ludlow Formations ,

undifferentiate d

800

900

-1,000

NOTE :

	

Detailed log on following pages .

-1,10 0

1,200
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141-093-16AAA1,2, Continue d
NDSWC 4662 and 4662 A

Altitude :

	

2158 f t

Geologi c
source

	

Materia l

Sentinel Butte Formation :
Topsoil, silty, sand, brownish-black 	
Claystone, moderate-yellowish-brown	
Sandstone, fine-grained, hard, light-gray	
Siltstone, clayey, medium-light-gray 	
Lignite, hard, black	
Siltstone, clayey, medium-light-gray	
Claystone, sandy, medium-gray 	
Sandstone, very fine to medium-grained ,

subangular, medium-gray to bluish-gray 	
Lignite, hard, black 	
Claystone, hard, greenish-gray 	

	

Shale, silty, carbonaceous, moderate-brown 	
Siltstone, clayey, siliceous, medium-gray 	
Limestone concretion, hard, medium-gray 	
Siltstone, medium-gray ; few limeston e

concretions	
Lignite, hard, brownish-black 	
Siltstone, greenish-gray	
Claystone, silty, light-brownish-gray 	

	

Lignite, soft, oily, shaly, brownish-black	
Claystone, sandy, light-gray to brownish -

gray ; contains thin lignite seams an d
siliceous concretions 	

Sandstone, very fine to fine-grained ,
subangular, micaceous, medium-bluish -
gray	

Siltstone, clayey, light-gray to medium -
gray	

Siltstone, sandy, soft, light-brownish-gray
Lignite, soft, oily, shaly, dark-brown 	
Shale, silty, soft, carbonaceous, dark -

brown	

	

Siltstone, clayey, medium-gray to greenish 	
gray	

Siltstone, hard, calcareous, white 	
Sandstone, very fine to fine-grained, sub -
angular to subrounded, micaceous ,
bluish-gray ; contains shell fragments 	

Shale, carbonaceous, brownish-black	
Lignite, brownish-black	
Claystone, sandy, medium-gray to light -

bluish-gray	
Sandstone, very fine to fine-grained ,

lignitic, fossiliferous, subangular ,
micaceous, greenish-gray ; cemente d
from 394-397 ft, 412-414 ft	

Siltstone, greenish-gray	

Tongue River Formation :
Lignite, hard, black	
Claystone, sandy, silty, medium-gray t o

light-brownish-gray ; few thin lignit e
seams

Siltstone, sandy, light-gray to medium -
gray ; few limestone concretions	

Lignite, hard, brownish-black to black 	
Siltstone, clayey, medium-gray to light-

brownish-gray ; few thin lignite seams
Claystone, soft, bentonitic, light-

greenish-gray to brownish-gray ; few
thin lignite seams	

98

Thicknes s
(feet)

Dept h
(feet )

1 1
19 20
4 2 4

11 3 5
2 3 7

13 5 0
14 64

12 7 6
2 78

10 8 8
4 9 2

12 10 4
2 10 6

20 12 6
4 13 0

10 14 0
30 17 0

3 17 3

32 20 5

7 21 2

9 22 1
29 250

1 25 1

6 25 7

37 294
9 30 3

19 32 2
3 32 5
1 32 6

19 345

91 436
8 44 4

2 44 6

44 49 0

70 56 0
9 56 9

13 58 2

18 600



141-093-16AAA1,2, Continue d
NDSWC 4662

	

and 4662A

Altitude :

	

2158

	

f t

Geologi c
source

	

Material
Thickness
(feet)

Depth
(feet )

Tongue

	

River

	

Formation,

	

Continued :
Claystone,

	

silty,

	

medium-gray

	

to

	

brownish -
gray ;

	

numerous

	

sand

	

interbeds	 66 66 6
Lignite,

	

oily,

	

black ;

	

few

	

thin

	

shal e
interbeds	 10 67 6

Siltstone,

	

clayey,

	

calcareous,

	

light -
greenish-gray to medium-gray	 8 68 4

Sandstone,

	

very fine

	

to

	

fine-graine d
silty,

	

subangular,

	

calcareous,

	

light -
gray ;

	

few thin

	

siltstone

	

interbeds	 42 72 6

Cannonball-Ludlow Formations,

	

undifferentiated :

30 75 6

Claystone,

	

sandy,

	

silty,

	

medium-gray

	

t o
light-brownish-gray ;

	

thin

	

lignite

	

seam s
and carbonaceous

	

shale

	

interbeds	
Siltstone,

	

hard,

	

siliceous,

	

light-greenish	
gray	 20 77 6

Sandstone,

	

very fine

	

to

	

fine-graine d
clayey,

	

hard

	

to semihard,

	

subangular t o
subrounded,

	

micaceous,

	

greenish-gray
to

	

bluish-gray	 74 850
Claystone,

	

silty,

	

calcareous,

	

medium -
gray ;

	

brownish-gray

	

interbeds	 30 880

9 9



NDSWC 466 4

LOCATION :

	

141-093-17BBB

	

DATE DRILLED : June 197 4

ALTITUDE :

	

2110

	

DEPTH :

	

10 0
(FT, MSL)

	

WI)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

	

0-10

	

Clay, silty, sandy, dusky -
yellow .

	

10-59

	

Sand, very fine to coarse ,
gravelly, lignitic, sub-
angular to subrounded .

	

59-65

	

Silt, clayey, olive-gray .

Sentinel	 Butte Formatio n

	

65-76

	

Siltstone, siliceous ,
medium-gray .

	

76-78

	

Lignite, hard, black .

	

78-84

	

Siltstone, clayey, medium-
gray .

	

84-87

	

Lignite, black ; contain s
thin carbonaceous shal e
seams .

	

87-94

	

Siltstone, greenish-gray .

	

94-100

	

Claystone, sandy, medium -
gray .

140 -

160 -

- 180 -

- 20 0

- 220

- 240

POTENTIAL (MV)

20 -

40 -

60 -

80 -

100 -

120 -

100



NDSWC 460 9
LOCATION : 141-093-19DDD DATEDRILLED :

	

November

	

197 3

ALTITUDE : 2123 DEPTH : 26 0
(FT, MSL) (FT)

POTENTIAL (MV) 	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

Topsoil, silty, dusky-
brown .

Clay, silty, dark-yellowish -
__ gray .

Sand, very fine to coarse ,
gravelly .

Silt, clayey, sandy ,
lignitic .

23-172

	

Sand, very fine to coarse ,
gravelly ; numerous sil t
lenses .

0- 1

1- 9

	

182-195

	

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

	

195-208

	

Clay, silty, sandy ,
gravelly, medium-gray (till) .

Sentinel	 Butte Formatio n

	

208-224

	

Siltstone, clayey, medium-
light-gray ; limeston e
216-218 ft .



NDSWC 4609, Continue d
LOCATION : 141-093-19DDD

	

DATEDRILLED : November 197 3

ALTITUDE : 21 23

	

DEPTH : 26 0
IFT, MSL)

	

(FT)

RESISTANCE IoHMS)

	

DESCRIPTION OF DEPOSITS
Sentinel	 Butte Formation,	 Continue d

231-260

	

Siltstone, clayey ,
carbonaceous ; interbedded
with sandstone ; lignit e
247-248 ft .

280 -

141-093-20DC D
NDSWC 461 0

Altitude :

	

2132 f t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil, sandy, silty, dusky-brown	 1

	

1
Silt, moderate-yellowish-brown 	 3

	

4
Silt, clayey, moderate-brown	 5

	

9
Sand, medium to coarse, lignitic, sub -

angular to subrounded	 58

	

6 7

Sentinel Butte Formation :
Sandstone, very fine grained, hard, ver y

light-gray to light reen	 8

	

7 5
Siltstone, hard, lignitic ; interbedde d

with claystone	 25

	

10 0

POTENTIAL (MV)

260 -

102



NDSWC 466 3

LOCATION : 141-093-22DC D

ALTITUDE : 213 3
(FT, MSL)

DATE DRILLED : June 197 4

DEPTH : 22 0
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
undifferentiate d

Clay, silty, sandy ,
moderate-yellowish-brown ;
becomes very sandy near base .

Sand, very fine to coarse ,
gravelly, lignitic, sub -
rounded .

Silt, clayey, lignitic ,
medium-gray ; contains fe w
thin sand lenses .

Lignite, detrital, an d
sand .

Sand, very fine to medium ,
clayey, silty, lignitic ,
subrounded .

	

185-206

	

Silt, clayey, medium -
gray .

Sentinel	 Butte Formatio n

	

206-220

	

Siltstone, siliceous ,
medium-light-gray .

103



POTENTIAL IMVI

	

RESISTANCE (OHmS)

	

DESCRIPTION OF DEPOSIT S
--"~~

	

Alluvium and glacial drift ,
	 undifferentiated	

	

0-1

	

Topsoil, silty, black .

	

1-9

	

Silt, clayey, sandy ,
dusky-brown .

9-30

	

Clay, yellowish-gray to
moderate-yellowish-brown .

NDSWC 4608

LOCATION :

ALTITUDE :
(Fr, MSLI

141-093-30AB A

21 35

DATE DRILLED :

DEPTH :

	

14 0
(FT)

November

	

1973

30-45 Sand, medium to coarse ,
lignitic, subangular t o
subrounded .

	

471

	

Sand, medium to coarse ,
	 r

	

lignitic, subangular t o
subrounded ; numerous sil t
and clay lenses .

71-87 . Clay, silty, olive-gray ;
interbedded with silt an d
sand .

Sentinel	 Butte Formatio n

- 140

160 -

- 180 -

200 -

220 -

240 -

87Siht-one, clayey, sandy ,
light-olive-gray ;; contain s
carbonaceous inclusion s
and laminations .

	 125-130	 Lignite,	 hard, black .

	 .130-140 — Shaleilty, 1ignitic ,
	 medium-dark-gray .

- 20

- 40

- 60

- 80

- 100

- 120

10 4



NDSWC 466 8

LOCATION :

	

141-094-04BAA

	

DATEDRILLED :

	

June

	

197 4

ALTITUDE :

	

2175

	

DEPTH :

	

220
(FT, MSL)

	

IFh

POTENTIAL (Mv) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

f5r''

Alluvium and glacial drift ,
	 undifferentiated	

Clay, silty, sandy ,
moderate-yellowish-brown .

i

Clay, silty, moderate-
yellowish-brown .

	

46-66

	

Clay, silty, olive-gray .

	

66-167

	

Sand, very fine to coarse ,
gravelly, lignitic ,
subrounded .

0-3 0

30-4 6

	

184-194

	

Clay, silty, medium-
light-gray .

	

194-196

	

Gravel, fine to very
coarse, clayey, sandy .

Sentinel	 Butte Formatio n

	

196-220

	

Siltstone, siliceous ,
medium-gray to dark-gray .

10 5



NDSWC 466 9

LOCATION : 141-094-06DDD

	

DATE DRILLED : June 197 4

ALTITUDE : 2288

	

DEPTH : 900
(FT, MSL)

	

(FT)

POTENTIAL (MY)

	

RESISTANCE IOHMS)

	

DESCRIPTION OF DEPOSITS



141-094-06DDD, Continue d
NDSWC 466 9

Altitude :

	

2288 f t

Geologi c
source

	

Materia l

Sentinel Butte Formation :
Claystone, sandy, silty, carbonaceous ,

dark-yellowish-brown ; shale from 5 to 9 f t
Siltstone, sandy, moderate-yellowish -

brown ; contains thin lignite seams	
Siltstone, clayey, sandy, medium-gray	
Lignite, hard, black 	
Siltstone, soft, light-greenish-gray	
Siltstone, clayey, medium-dark-gray	
Lignite, soft, shaly, brownish-black	
Claystone, sandy, brownish-gray	
Sandstone, very fine to fine-grained ,
clayey, subangular to subrounded ,
micaceous, medium-gray 	

Claystone, silty, medium-dark-gray 	
Lignite, black	
Siltstone, siliceous, light-gray	
Siltstone, clayey, medium-gray ; contain s
sandy claystone interbeds and thin lignit e
seams	

Sandstone, very fine to fine-grained ,
clayey, hard, micaceous, medium-bluish -
gray	

Siltstone, clayey, calcareous, medium-gra y
to light-brownish-gray ; contains smal l
limestone concretions 	

Shale, oily, carbonaceous, brownish-black ;
contains thin lignite seams	

Siltstone, clayey, medium-gray
Siltstone, clayey, sandy, medium-gray ;

interbedded with claystone ; contains smal l
limestone concretions and thin lignite
seams

Tongue River Formation :
Lignite, dark-brown to black	
Siltstone, sandy, clayey, medium-gray ;

contains thin lignite seams	
Limestone concretion, hard, dark-gray 	
Sandstone, very fine grained, clayey ,

silty, subangular, light-gray 	
Siltstone, clayey, medium-light-gray ;

contains thin lignite seams	
Shale, clayey, carbonaceous, dark-brown	
Siltstone, greenish-gray to medium-gray ;
contains thin lignite seams, limeston e
concretions, and thin sand interbeds	

Sandstone, very fine to fine-grained ,

	

silty, subangular, calcareous, light-gray 	
Claystone, soft, silty, medium-light-gray	
Sandstone, very fine grained, silty, clayey ,
angular, micaceous, light-gray 	

Siltstone, sandy, clayey, dark-gray	
Siltstone, medium-dark-gray ; contains a fe w

limestone concretions

Cannonball-Ludlow Formations, undifferentiated :
Shale, carbonaceous, dark-brown ; contain s
thin lignite seams, sandstone beds, an d
a few limestone concretions

107

Thicknes s
(feet)

Depth
(feet )

8 8

8 1 5
53 6 8
2 7 0
6 7 6

11 8 7
5 9 2

20 11 2

13 12 5
5 13 0
4 13 4

18 15 2

40 19 2

12 204

8 21 2

8 22 0
40 260

162 422

7 42 9

89 51 8
5 52 3

27 55 0

12 56 2
22 58 4

76 66 0

12 67 2
5 67 7

20 697
39 736

36 772

128 900



141-094-0800 0
NDSWC 460 5

Altitude :

Geologic

	

Thickness

	

Dept h
	 source	 Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil, sandy, dusky brown	 1

	

1
Sand, very fine to medium, silty, clayey ,
moderate brown	 21

	

2 2
Sand, fine to medium, moderate-brown 	 7

	

2 9
Silt, clayey, sandy, dusky-brown 	 11

	

4 0

Sentinel Butte Formation :
Lignite, black ; interbedded with blac k

carbonaceous claystone	 8

	

4 8
Siltstone, clayey, sandy, medium-gray ;

numerous thin lignite seams	 32

	

8 0

108



NDSWC 460 7

LOCATION : 141- 094-1 5AB B

	

DATE DRILLED : November 1 97 3

ALTITUDE : 2162

	

DEPTH : 22 0
(FT, MSL)

	

(FT )

	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
undifferentiate d

	

1-7

	

Clay, silty, sandy ,
moderate-yellowish-brown .

	

7-30

	

Clay, yellowish-gray ;
numerous silt laminae .

34-63 Sand, very fine to medium ,
lignitic ; numerous clay an d
silt lenses .

	

63-132

	

Sand, fine to coarse ,
''--lignitic, subangular t o

subrounded .

Sentinel	 Butte Formatio n

176-220

	

Shale and siltstone, inter -
bedded, variegated gra y
and green .

109



141-094-16AA A
NDSWC 447 2

Altitude :

	

2188

	

f t

Geologi c
source

	

Material
Thicknes s
(feet)

Depth
(feet )

Glacial

	

drift :
Topsoil,

	

silty,

	

brown	 1 1
Silt, clayey,

	

sandy,

	

olive-brown	 5 6
Clay, silty,

	

olive-brown	 12 1 8
Sand, very

	

fine

	

to

	

fine,

	

subrounded,

	

olive	
gray	 4 2 2

Clay, olive-gray	 3 2 5
Sand, fine

	

to

	

coarse,

	

lignitic,

	

subrounded	 33 58
Sand, fine

	

to

	

coarse,

	

lignitic ;

	

inter -
2 6 0bedded

	

with

	

silt

	

and

	

clay	

Sentinel

	

Butte Formation :
1 6 1Shale,

	

hard,

	

medium-dark-gray	
Sandstone,

	

fine

	

to medium,

	

dark-green	 5 6 6
Shale,

	

silty,

	

hard,

	

medium-gray	 8 7 4
Shale,

	

silty,

	

sandy,

	

micaceous,
26 10 0carbonaceous,

	

brownish-gray	

141-094-17BA B

Altitude :

NDSWC 460 6

2230 f t

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
1 1Topsoil,

	

silty,

	

sandy,

	

dusky-brown	
Silt,

	

clayey,

	

sandy,

	

moderate-brown	 9 1 0
Sand,

	

very

	

fine

	

to medium,

	

clayey,

	

silty ;
gravel

	

lense

	

at

	

20 ft	 17 2 7
Sand,

	

very

	

fine

	

to

	

fine,

	

clayey,

	

silty,
9 3 6dark-yellowish-brown	

Sand,

	

medium,

	

subangular

	

to

	

subrounded	 18 5 4

Sentinel

	

Butte

	

Formation :

54 6 1
Sandstone,

	

very fine

	

grained,

	

silty ,
subangular,

	

medium-bluish-gray 	
Shale,

	

hard,

	

carbonaceous,

	

medium-gray	 61 80

11 0



NDSWC 466 5

LOCATION : 141-094-34AAA

	

DATE DRILLED : June 197 4

ALTITUDE : 21 67

	

DEPTH : 20 0
IFT, MSL)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
undifferentiate d

0-18

	

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

Sand, very fine to fine ,
gravelly, subangular t o
subrounded ; interbedded
with clayey silt .

Sentinel	 Butte Formatio n

	

95-106

	

Siltstone, siliceous ,
greenish-gray .

	

106-118

	

Claystone, sandy, light -
greenish-gray .

	

118-157

	

Sandstone, very fine t o
fine-grained, subangular ,
micaceous, greenish-gray .

157-200

	

Siltstone, siliceous ,
medium-gray ; contains thi n
clay beds .

111



141-094-34AA D
NDSWC 466 6

Altitude :

	

2170 f t

Geologic

	

Thickness

	

Depth
	 source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Clay,

	

silty,

	

sandy,

	

dark-yellowish-brown--- 20 2 0
Clay,

	

silty,

	

silty,

	

laminated,

	

moderate-
to yellowish-brown	 20 4 0

Clay,

	

silty,

	

olive-gray ;

	

scattered

	

sand
17 5 7lenses	

Sand,

	

very

	

fine

	

to

	

coarse,

	

silty,

	

lignitic ,
subrounded ;

	

scattered

	

clay

	

lenses	 23 8 0
Sand,

	

very

	

fine

	

to

	

coarse,

	

subrounded ;

86 166
scattered

	

detrital

	

lignite

	

beds

	

and

	

thi n
clay

	

lenses	

Sentinel

	

Butte Formation :

5 17 1
Sandstone,

	

very

	

fine

	

to

	

fine-grained,

	

hard ,
light-gra y	

Siltstone,

	

siliceous,

	

medium-gray ;

	

contains
thin

	

carbonaceous

	

shale

	

interbeds	 7 17 8
Lignite,

	

black	 3 18 1
Siltstone,

	

siliceous,

	

medium-gray	 5 18 6
Claystone,

	

silty,

	

medium-gray	 14 200

11 2



NDSWC 466 7

LOCATION : 141-094-34DAD DATEDRILLED :

	

June

	

197 4

ALTITUDE : 2172 DEPTH :

	

140
(FT, MSL)

	

(FT)

	 RESISTANCEI0HMs)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

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

Silt, clayey, pebbly ,
lignitic, moderate-yellowish -
brown (till) .

Sand, very fine to coarse ,
clayey, subangular to sub -
rounded .

Sentinel	 Butte Formatio n

	

58-72

	

Siltstone, clayey, medium-
gray .

Claystone, sandy, bluish -
gray .

	

88-92

	

Lignite, black .

	

92-97

	

Siltstone, siliceous ,
greenish-gray .

	

97-122

	

Sandstone, very fine to
fine-grained, micaceous ,
subangular, medium-bluish -
gray .

	

122-140

	

Siltstone, clayey ,
medium-gray .



NDSWC 827 6

LOCATION : 141-094-35BBC DATEDRILLED :

	

November

	

197 1

ALTITUDE : 21 67 DEPTH :

	

260
(FT, MSL)

	

(FT )

POTENTIAL (MV) 	RESISTANCE IOHMS1

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

0-1

	

Topsoil, silty, clayey ,
grayish-black .

1-40

	

Clay, silty, moderate-
yellowish-brown .

40-94

	

Silt, sandy, clayey ,
olive-gray .

94-140

	

Sand, very fine to medium ,
clayey, silty, lignitic .

140-162

	

Clay, silty, sandy, olive -
gray .

162-206

	

Sand, fine to medium ,
silty, lignitic, subangula r
to subrounded .

206-225

	

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

225-230

	

Gravel, sandy, silty ,
clayey .

Sentinel	 Butte Formatio n

230-260

	

Siltstone, clayey, carbona-
ceous, calcareous, medium -
gray ; few thin sandstone beds .

11 4



NDSWC 8276, Continue d

LOCATION: 141-094-35BBC

	

DATE DRILLED : November 197 1

ALTITUDE : 2167

	

DEPTH : 26 0
(FT, MSL)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

Sentinel	 Butte Formation, Continue d

26 0

280

141-095-06CC D
(Log from Mann Drilling Co . )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Clay	 49 4 9
Clay,

	

sandy	 6 5 5
Coal	 2 5 7
Clay	 5 6 2
Coal	 3 6 5
Clay	 63 12 8
Clay,

	

sandy	 31 15 9
Coal	 7 16 6
Clay	 19 18 5
Sandstone	 3 188
Clay,

	

sandy	 22 21 0
Clay	 42 25 2
Sandstone	 11 26 3
Clay,

	

sandy	 8 27 1
Sand	
Clay	

29 300

141-095-2000 D
NDSWC 467 0

Altitude :

Alluvium :
Clay,

	

sandy,

	

silty,

	

moderate-yellowish -
brown	 7

	

7
Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

angular

	

t o
subrounded	 8

	

1 5

Sentinel

	

Butte

	

Formation :
Siltstone,

	

clayey,

	

medium-gray	 6

	

2 1
Lignite,

	

brownish-black	 11

	

2 5
Siltstone,

	

clayey,

	

brownish-gray	 15

	

4 0

141-095-29BAC
(Log from Mann Drilling Co . )

Altitude :

Clay,

	

sandy,

	

brown	 28

	

2 8
Lignite

	

(water,

	

10

	

gal/min)	 3

	

3 1
Clay,

	

gray	 21

	

5 2
Lignite	 2

	

5 4
Clay	 10

	

6 4
Lignite	 2

	

66

11 5



141-095-33BB B
NDSWC 827 7

Altitude :

Geologi c
source

	

Material
Thicknes s
(feet)

Depth
1feet )

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1
Clay,

	

silty,

	

dark-yellowish-brown	 4 5
Sand,

	

fine

	

to medium,

	

silty,

	

clayey ,
gravelly,

	

subangular	 6 1 1
Clay,

	

silty,

	

medium-dark-gray	 7 1 8

Sentinel

	

Butte

	

Formation :
Shale,

	

silty,

	

hard,

	

noncalcareous,

	

medium -
gray ;

	

few thin

	

lignite

	

beds	 22 4 0

141-096-13BC C
NDSWC 467 2

Altitude :

Alluvium :
Clay,

	

sandy,

	

silty,

	

dark-yellowish-brown	 2 2
Gravel,

	

sandy,

	

clayey	 3 5

Sentinel

	

Butte

	

Formation :
Sandstone,

	

very fine

	

to

	

fine-grained ,
subrounded,

	

moderate-yellowish-brown	 5 1 5
Sandstone,

	

very fine to

	

fine-grained ,
clayey,

	

subrounded,

	

medium-gray	 7 2 2
Siltstone,

	

medium-gray	 8 3 0
Lignite,

	

dark-brown	 5 3 5
Siltstone,

	

clayey,

	

brownish-gray	 5 4 0

141-096-1300 0
NDSWC

	

467 1

Altitude :

Alluvium :
Clay,

	

silty,

	

sandy,

	

dark-yellowish-brown--- 6 6

Sentinel

	

Butte

	

Formation :
Sandstone,

	

very fine

	

to

	

fine-grained ,
subrounded,

	

moderate-yellowish-brown ;
cemented

	

15-17

	

ft	 12 1 8
Siltstone,

	

medium-light-gray	 19 3 7
Lignite,

	

shaly,

	

brownish-black	 3 40

11 6



141-096-22CC A
(Log from Mann Drilling Co . )

Altitude :

Geologi c
source

	

Material
Thickness
(feet)

Dept h
(feet )

Clay	 21 2 1
Clay,

	

sandy	 12 3 3
Sandstone	 3 3 6
Clay	 36 7 2
Clay,

	

sandy	 7 7 9
Clay	 23 10 2
Coal	 4 10 6
Clay	 32 138
Coal	 2 14 0
Clay	 28 16 8
Clay,

	

sandy	 20 188
Sandstone	 3 19 1
Sand	 5 19 6
Sandstone	 5 20 1
Sand	 24 22 5

141-096-24BBA
NDSWC 827 8

Altitude :

Alluvium and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

brownish-black	
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
1 1

brown	
Gravel,

	

fine to

	

coarse,

	

angular to
2 3

subrounded	 13 1 6

Sentinel

	

Butt e

Clay,

	

silty,

	

medium-dark-gray	

Formation :

7 2 3

Siltstone,

	

hard,

	

noncalcareous,

	

medium-gray 17 4 0

141-096-29CC B
NDSWC 827 9

Altitude : 2485 f t

Terrace deposits :
Topsoil,

	

silty,

	

sandy,

	

brownish-black	 1 1
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown	

Sand,

	

fine

	

to

	

very coarse,

	

angular

	

to
7 8

subrounded	 33 4 1
Clay,

	

silty,

	

olive-gray	 14 5 5

Sentinel

	

Butte

	

Formation :
Shale,

	

hard,

	

noncalcareous,

	

medium-gray---- 25 80

11 7



NDSWC 452 9

LOCATION : 141-096-2900 0

ALTITUDE : 248 3
IFT, MSLI

POTENTIAL IMVI

DATEDRILLED : August 197 3

DEPTH : 21 0 0

RESISTANCE (oHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift

0-16 Sand, very fine to very
coarse, silty, clayey ,
gravelly .

Sentinel	 Butte Formatio n

	

16-35

	

Siltstone, sandy, clayey ,
gray ; overlain by mudstone .

	

35-65

	

Sandstone, medium-grained ,
greenish-gray .

	

65-157

	

Siltstone, clayey, light -
gray to green ; lignite
111-121 ft, 146-157 ft .

	

157-194

	

Mudstone, silty, carbon-
aceous, medium-gray .

	

194-337

	

Siltstone, silty, clayey ,
sandy, light-gray t o
greenish-gray ; interbedde d
with shale ; lignite 276 -
279 ft, 310-318 ft .

	

337-356

	

Sandstone, fine-grained ,
silty .

356-415 Siltstone, silty, sandy ,
clayey, variegated gray
and green .

	

415-452

	

Shale, siltstone, an d
claystone, interbedded .

	

452-456

	

Lignite, black .

456-488 Sandstone, very fine-
grained, silty, olive-
green .

	

488-523

	

Siltstone, clayey, sandy ,
gray to green ; interbedded
with shale, lignite, an d
clay .

	

523-551

	

Sandstone, fine- to medium -
grained, light-olive-gray .

Tongue River Formatio n

	

551-555

	

Lignite, black .

Siltstone, clayey, carbon-
aceous, medium-gray ;
lignite 564-568 ft .

Claystone, hard, carbon-
aceous, greenish-gray t o
brownish-gray .

Sandstone, very fine to
fine-grained, silty ,
carbonaceous, light-gray ;
interbedded with shale .

	

646-674

	

Siltstone, clayey, sandy ,
carbonaceous, brownish -
black ; lignite 6-2-656 ft .

555-588

588-60 7

607-64 6
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NDSWC 4529, Continue d

LOCATION : 141-096-29000 DATEDRILLED :

	

August

	

197 3

ALTITUDE :
(FT, MSLI

2483 DEPTH :
(FT1

2100

	RESISTANCE(OHMS)

	

. DESCRIPTION OF DEPOSIT S

Toneue River Formation,	 Continued

	

674-690

	

Sandstone, very fine to
fine-grained, fossiliferous ,
greenish-gray .

	

690-772

	

Siltstone, clayey, sandy ,
light-gray ; lignite 666 -
672 ft .

	

772-797

	

Sandstone, very fin e
grained, greenish-gray ;
underlain by carbonaceou s
silts tone .

	

797-850

	

Shale, silty, hard, car-
bonaceous, dark-gray .

	

850-863

	

Lignite, hard, black .

	

863-884

	

Shale, silty, hard, car-
bonaceous, variegated brow n
and gray .

	

884-930

	

Sandstone, very fine grained ,
silty, greenish-gray .

Cannonball-Ludlow Formations ,
undifferentiate d

930-962 Shale, hard, black ; inter -
bedded with sandstone an d
lignite .

962-1043 Sandstone, very fine to
fine-grained, clayey ,
carbonaceous, greenish-gray .

	

1043-1081

	

Siltstone, clayey, sandy ,
carbonaceous, dusky-brow n

	

1081-1115

	

Shale, silty, sandy, car-
bonaceous, grayish-brown .

1115-1144 Sandstone, very fin e
grained, silty, light -
green .

	

1144-1176

	

Shale, silty, sandy, hard ,
dusky-green .

1176-122 0

1220-125 0

1250-129 0

119

Sandstone, very fine to
fine-grained, silty ,
greenish-gray ; fossil shel l
fragments .

Shale, silty, sandy ,
variegated gray, green, an d
brown .

Hell Creek Formatio n

Sandstone, very fine to
medium-grained, dusky -
green .



NDSWC 4529, Continue d

LOCATION : 1 41-096-2 9000

	

DATEDRILLED : August 197 3

ALTITUDE : 2483

	

DEPTH :

	

21 0 0
IFT, MSL)

	POTENTIAL (MV)

1290-137 6

1,300 -

1376-140 0

1,400 - 1400-147 8

1478-155 5
1,500 -

1555-159 0

1,000 -

1590-160 4

1604-163 21,700 -

1632-165 2

1,800 - 1652-175 4

1,900 1754-177 2

1772-181 5

2,000
1815-184 4

1844-188 22,100

1882-192 2

1922-193 82,200

1938-194 8

2,300 -

2,400 -

(FT)

Sandstone, very fine to
fine-grained, carbonaceous ,
olive-gray to brownish-
black .

Siltstone, clayey, sandy ,
medium-gray to greenish -
gray ; thin clay and sand -
stone interbeds .

Sandstone, very fine to
fine-grained, silty ,
greenish-gray ; few thi n
shale interbeds .

Shale .

Sandstone, fine to medium-
grained, dusky-green .

Shale .

FoxHills Formatio n

Sandstone, fine- to medium-
grained, dusky-green ;
interbedded with clay ,
siltstone, and ligniti c
shale .

Shale, hard, dusky-brow n
to black .

Sandstone, very fine to
medium-grained, dark-
greenish-gray .

Siltstone, clayey, sandy ,
light-greenish-gray ; fossi l
shell fragments .

Shale, silty, sandy ,
carbonaceous, variegate d
green, brown, and black .

Sandstone, medium-grained .

Sandstone, very fin e
grained, silty ; thin silt -
stone and shale interbeds .

Sandstone, fine-grained ,
fossiliferous, greenish -
gray .

	RESISTANCE IoHMS)

	

DESCRIPTION OF DEPOSIT S

Hell Creek Formation, Continue d

Siltstone, brownish-gray
to greenish-gray ; inter -
bedded with very fin e
grained sandstone .

Shale, silty, carbonaceous ,
medium-dark-gray t o
brownish-black .
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NDSWC 4529, Continue d

_OCATION : 141-096-29000

	

DATEDRILLED : August 197 3

ALTITUDE : 2483

	

DEPTH : 210 0
(FT, MSL)

POTENTIAL (MV)

	

RESISTANCE (OHMS )

1948-206 8

-1,300

2068-210 0

-1,400

141-096-32BC C
NDSWC 828 0

Altitude :

Geolo g i c
source

	

Materia l

AllLvium and glacial drift, undifferentiated :
Topsoil, silty, clayey, grayish-black	
Clay, silty, sandy, moderate-yellowish -

brown
Gravel, fine to coarse

Sentinel Butte Formation :
Shale, silty, hard, calcareous, medium-

light-gray ; few carbonaceous laminae

141-096-32CC B
NDSWC 828 1

Altitude :

Alluvium and glacial drift, undifferentiated :
Topsoil	
Clay, silty, sandy, moderate-yellowish -

brown	
Gravel, fine to coarse, sandy, angular

Senr :inel Butte Formation :
Shale, silty, hard, calcareous, medium-

light-gray

141-096-3400 0
NDSWC 467 3

Altitude :

Clay, sandy, silty, dark-yellowish -
brown	 3

	

3

Sentinel Butte Formation :
Limestone, hard, white	 3

	

5
Siltstone, sandy ; moderate-yellowish -

brown with gray mottling	 13

	

1 8
Siltstone, sandy, medium-gray	 14

	

3 2
Lignite, hard, brownish-black	 8

	

4 0

121

(FT)

DESCRIPTION OF DEPOSIT S

Pierre Shal e

Siltstone, clayey, sandy ,
dark-gray ; thin limeston e
and clay interbeds .

Shale, gypsiferous, hard ,
dark-gray to black .

Thicknes s
(feet)

Dept h
(feet )

1 1

10 1 1
1 1 2

28 4 0

1 1

9 1 0
1 1 1

9 20

Topsoil :



141-097-03AA A
(Log from Ray Mohl )

Altitude :

Geologi c
source

2555

	

f t

Material
Thickness
(feet)

Dept h
(feet )

Sand,

	

yellow	 11 1 1
Sand,

	

blue	 42 5 3
Sandstone	 2 5 5
Sand,

	

blue	 20 7 5
Clay,

	

gray	 4 7 9
Lignite,

	

hard	 4 8 3
Clay,

	

gray	 36 11 9
Lignite,

	

hard	 1 120
Sandstone	 3 12 3
Clay,

	

sandy,

	

gray	 22 14 5
Sandstone	 1 14 6
Clay,

	

sandy,

	

blue	 34 18 0
Sandstone	 2 18 2
Clay,

	

gray	 14 19 6
Lignite,

	

hard	 5 20 1
Clay,

	

brown	 6 20 7
Lignite,

	

hard	 27 23 4
Clay,

	

brown	 1 23 5
Lignite	 11 24 6
Clay,

	

gray	 4 250

141-097-11DD D
(Log

	

from Ray Mohl )

Altitude : 2555

	

f t

Sand,

	

yellow	 11 1 1
Sandstone,

	

soft	 5 1 6
Sand,

	

blue	 40 5 6
Lignite	 1 5 7
Clay,

	

sandy,

	

gray	 21 7 8
Lignite,

	

hard	 4 8 2
Clay,

	

gray	 13 9 5
Sandstone	 3 9 8
Clay,

	

sandy,

	

gray	 28 126
Lignite	 1 12 7
Clay,

	

sandy,

	

blue	 17 14 4
Sandstone,

	

gray	 3 14 7
Clay,

	

sandy,

	

blue	 20 16 7
Lignite,

	

hard	 6 17 3
Clay,

	

brown	 4 17 7
Rock	 1 17 8
Clay,

	

gray	 10 18 8
Lignite,

	

moderately

	

hard	 27 21 5
C la y,

	

gray	 12 22 7
Lignite,

	

hard	 3 23 0
Clay,

	

gray	 1 23 1
Lignite,

	

hard	 14 24 5
Clay,

	

gray	 9 254

12 2



141-097-15BB B
(Log from Ray Mohl )

Altitude :

	

2550 f t

Geologic Thickness Dept h
source

	

Material (feet) (feet )

Clay,

	

sandy,

	

yellow	 8 8
Lignite,

	

slack	 1 9
Clay,

	

yellow	 7 1 6
Lignite	 1 1 7
Sand,

	

hard,

	

blue	 21 3 8
Sandstone	 2 4 0
Clay,

	

blue	 5 4 5
Sand,

	

blue	 30 7 5
Lignite	 1 7 6
Clay,

	

sandy,

	

blue	 8 8 4
Clay,

	

gray	 9 9 3
Clay,

	

sandy,

	

blue	 28 12 1
Lignite,

	

hard	 4 12 5
Clay,

	

gray	 4 12 9
Lignite,

	

hard

	

(flow)	 26 15 5
Clay,

	

gray	 5 16 0

141-097-15DD D
NDSWC 467 6

Altitude :

Alluvium :
Clay,

	

silty,

	

sandy,

	

dark-yellowish-brown 	 9 9
Sand,

	

fine

	

to

	

very

	

coarse,

	

gravelly ,
lignitic,

	

subangular	 2 1 1

Sentinel

	

Butte

	

Formation :
Siltstone,

	

siliceous, medium-gray	 14 2 5
Lignite,

	

hard,

	

black	 3 2 8
Siltstone,

	

siliceous,

	

medium-gray	 12 4 0

141-097-17 B
(Log

	

from Ray Mohl )

Altitude :

	

2526

	

f t

Clay,

	

yellow	 15 1 5
Clay,

	

blue	 5 2 0
Lignite	 1 2 1
Clay,

	

blue	 11 3 2
Clay,

	

sandy,

	

blue	 31 6 3
Lignite,

	

hard	 2 6 5
Clay,

	

brown	 1 6 6
Lignite,

	

hard	 5 7 1
Clay,

	

blue	 35 10 6
Lignite,

	

hard	 18 12 4
Clay,

	

brown	 1 12 5
Lignite,

	

hard	 1 12 6
Clay,

	

gray	 4 130

12 3



141-097-19BB C
(Log from Ray Mohl )

Altitude :

	

2567 f t

Geologic

	

Thickness

	

Dept h
	 source	 Material	 (feet)	 (feet )

Clay, yellow	 9

	

9
Clay, black	 1

	

1 0
Clay, blue	 31

	

4 1
Lignite, hard (water) 	 5

	

4 6
Clay, sandy, gray	 8

	

5 4
Sandstone	 3

	

5 7
Clay, sandy, gray	 40

	

9 7
Lignite, hard	 11

	

10 8
Clay, blue	 29

	

13 7
Lignite, hard	 4

	

14 1
Clay, gray	 4

	

14 5
Lignite	 1

	

14 6
Clay, gray	 8

	

15 4
Rock	 2

	

15 6
Clay, sandy, gray	 10

	

16 6
Lignite, hard	 5

	

17 1
Clay, gray	 8

	

17 9
Lignite, hard	 5

	

18 4
Clay, gray	 2

	

18 6
Rock	 1

	

18 7
Clay, gray	 10

	

19 7
Lignite, hard	 8

	

20 5
Clay, gray	 6

	

21 1
Lignite with clay parting 	 2

	

21 3
Clay, blue	 7

	

22 0

141-097-21BB C
NDSWC 828 2

Altitude :

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, clayey, grayish-black 	 1

	

1
Clay, silty, sandy, moderate-yellowish -

brown	 10

	

1 1
Gravel, fine to coarse, sandy, angular t o

subrounded	 1

	

1 2
Clay, silty, medium-dark-gray 	 6

	

1 8

Sentinel Butte Formation :
Sandstone, silty, clayey, calcareous ,
medium-light-gray	 22

	

4 0
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141-097-23AAA
(Log from Ray Mohl )

Altitude :

Geologi c
source

2515

	

f t

Material
Thickness
(feet)_

Depth
(feet )

Clay,

	

yellow	 12 1 2
Clay, yellow and

	

gray	 9 2 1
Clay,

	

blue	 38 5 9
Lignite	 1 6 0
Clay,

	

gray	 3 6 3
Lignite	 4 6 7
Clay,

	

brown	 1 6 8
Lignite	 1 6 9
Clay,

	

sandy,

	

gray	 33 10 2
Lignite	 1 10 3
Clay,

	

gray	 10 11 3
Sandstone	 2 11 5
Clay,

	

sandy,

	

gray	 15 13 0
Lignite,

	

hard,

	

water	 6 13 6
Clay,

	

gray	 1 13 7
Lignite,

	

hard	 1 138
Clay,

	

gray	 1 13 9
Lignite,

	

hard	 18 157
Clay,

	

gray	 3 16 0

141-097-25DA B
NDSWC 467 4

Altitude :

	

2488

	

f t

Alluvium :
Clay,

	

silty,

	

sandy,

	

pebbly,

	

dark-yellowish	
brown	 7

	

7

Terrace

	

deposits :
Sand,

	

fine

	

to

	

very coarse,

	

angular

	

to

	

wel l
rounded	 8

	

1 5
Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

angular

	

t o
rounded	 15

	

3 0

141-097-26AB B
NDSWC 467 5

Altitude :

Alluvium :
Clay,

	

silty,

	

sandy,

	

dark-yellowish-brown-- - 5

	

5

Sentinel

	

Butte

	

Formation :
Siltstone,

	

sandy,

	

moderate-yellowish-brown	 4

	

9
Lignite,

	

hard,

	

brownish-black	 4

	

1 3
Siltstone,

	

sandy,

	

medium-gray	 27

	

40

12 5



141-097-31DCD
(Log from Ray Mohl )

Altitude :

	

2620 f t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Clay	 35

	

3 5
Lignite, soft	 1

	

3 6
Clay, blue	 9

	

4 5
Lignite, hard	 2

	

4 7
Clay, blue	 22

	

6 9
Rock	 4

	

7 3
Clay, sandy, gray	 12

	

8 5
Sandstone, soft 	 4

	

8 9
Sand, fine, gray	 13

	

10 2
Lignite, hard	 8

	

11 0
Clay, blue	 42

	

15 2
Lignite, hard	 1

	

15 3
Clay, brown to gray	 9

	

16 2
Sand, gray	 33

	

19 5
Lignite, hard	 2

	

19 7
Clay, brown	 1

	

19 8
Lignite	 1

	

19 9
Sand, blue	 9

	

20 8
Lignite, hard	 8

	

21 6
Clay, gray	 10

	

22 6
Lignite	 2

	

22 8
Clay, blue	 2

	

23 0

141-097-35CD C
(Log from Ray Mohl )

Altitude :

	

2544 f t

Topsoil	 5

	

5
Clay, sandy, yellow	 6

	

1 1
Clay, sandy, black 	 4

	

1 5
Clay, blue	 18

	

3 3
Lignite, hard	 3

	

3 6
Clay, brown to gray	 19

	

5 5
Clay, sandy, gray	 36

	

9 1
Clay, brown	 6

	

9 7
Lignite, hard	 9

	

10 6
Clay, brown	 2

	

10 8
Clay, blue	 30

	

13 8
Lignite	 1

	

13 9
Sand, soft, lignite	 4

	

14 3
Sand, blue	 4

	

14 7
Rock	 2

	

14 9
Clay, sandy, gray	 23

	

17 2
Rock, hard, blue	 3

	

17 5
Clay, blue	 7

	

18 2
Lignite, hard	 5

	

18 7
Clay, gray	 5

	

19 2
Lignite, hard	 9

	

20 1
Clay, gray	 1

	

20 2
Lignite	 1

	

20 3
Clay, gray	 7

	

21 0
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142-091-08DD A
NDSWC 825 6

Altitude :

	

1929 f t

Geologic

	

Thickness

	

Depth
	 source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1
Clay, silty,

	

dark-yellowish-brown	 9 1 0
Sand ,

to
fine

	

to

	

coarse,

	

clayey,

	

subangula r
subrounded	 10 2 0

Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

angular
10 3 0to well

	

rounded	

Sentinel

	

Butte Formation :
10 4 0Siltstone,

	

hard,

	

calcareous,

	

medium-gray-- -

142-091-10CD D

Altitude :

Alluvium

	

and

NDSWC 825 5

glacial

	

drift,

	

undifferentiated :
12 1 2Clay,

	

silty,

	

sandy,

	

dark-yellowish-brown	
Gravel,

	

fine

	

to

	

coarse,

	

clayey,

	

angular
2 1 4to subrounded	

Clay,

	

silty,

	

sandy,

	

dark-yellowish -
6 2 0brown	

Gravel,

	

fine

	

to

	

coarse,

	

angular

	

to

	

sub -
2 2 2rounded	

Sentinel

	

Butte Formation :

18 4 0
Siltstone,

	

hard,

	

calcareous,

	

medium-
light-gray	

142-091-10DC C

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

sand	 24 2 4
Sand

	

and

	

gravel	 14 3 8
Sand,

	

blue

	

(water)	 20 58
Rock	 12 7 0
Sand

	

(water)	 17 8 7
Coal	 3 9 0
Clay	 1 91

12 7



142-091-12D D
(Log from Frank Bandy )

Altitude :

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Surface soil	 40

	

4 0
Shale, blue	 22

	

6 2
Sand	 23

	

8 5
Shale, blue	 275

	

36 0
Coal	 2

	

36 2
Shale, blue	 58

	

42 0
Shale, sandy	 45

	

46 5
Shale, blue	 330

	

79 5
Sand and clay	 35

	

83 0
Shale, blue	 23

	

85 3
Sand	 10

	

86 3
Rock, hard	 4

	

86 7
Sand and clay	 78

	

94 5

142-091-14BB B
NDSWC 469 8

Altitude :

	

1912 ft

Alluvium and glacial drift, undifferentiated :
Clay, silty, sandy, moderate-yellowish -
brown	 12

	

1 2
Sand, fine to coarse, clayey, silty	 10

	

2 2
Sand, very fine to very coarse, gravelly ,
subangular to rounded ; numerous thi n
clay lenses	 38

	

6 0
Silt, clayey, lignitic, light-gray ; few
thin sand lenses	 56

	

11 6
Clay, silty, lignitic, olive-gray 	 24

	

14 0

Tongue River Formation :
Limestone, hard, medium-gray	 5

	

14 5
Siltstone, sandy, light-gray	 5

	

15 0
Limestone, hard, medium-dark-gray 	 3

	

15 3
Siltstone, sandy, light-gray	 7

	

16 0

142-091-14BC B
NDSWC 469 9

Altitude :

	

1918 ft

Alluvium and glacial drift, undifferentiated :
Silt, sandy, clayey, moderate-yellowish -
brown	 15

	

1 5
Sand, gravelly, clayey, silty 	 5

	

2 0
Gravel, coarse, sandy 	 15

	

3 5

Sentinel Butte Formation :
Siltstone, lignitic, medium-gray	 5

	

4 0
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NDSWC 470 0
LOCATION : 142-091 -1 5AA D

ALTITUDE : 1 90 8
(FT, MSL)

DATE DRILLED : June 197 4

DEPTH : 18 0
(FT)

12 9

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

0-9

	

Sand, silty, moderate-
yellowish-brown .

15-43

	

Sand, fine to medium ,
gravelly, moderate-yellowish -
brown ; contains clay an d
silt lenses .

43-72 Sand, medium to coarse ,
gravelly, medium-gray ;
contains silt and cla y
lenses .

72-81

	

Silt, clayey, gravelly ,
lignitic, dark-gray (till) .

81-110

	

Sand, fine to medium ,
lignitic, medium-gray .

110-114

	

Clay, silty, medium-gray .

114-136

	

Sand, fine to medium ,
olive-gray .

- 136-154

	

Gravel, medium to coarse ,
well rounded to subangular .

154-160

	

No sample .

Tongue River Formatio n

160-168

	

No sample .

168-180

	

Limestone, hard, medium -
gray .



NDSWC 825 8

LOCATION : 142-091-1500 0

ALTITUDE : 192 3
(FT, MSL)

DATE DRILLED : November 197 1

DEPTH : 20 0
IFr)

13 0

POTENTIAL IMV) DESCRIPTION OF DEPOSIT S

Sand, very fine to medium ,
clayey, subangular .

Clay, sandy, silty, lignitic ,
medium-dark-gray .

Gravel, fine to coarse ,
sandy, clayey, angular t o
subrounded .

Sand, very fine to coarse ,
subangular to subrounded ;
numerous thin clay lenses .

	

157-168

	

Clay, silty, sandy, lignitic ,
medium-dark-gray .

	 168-176

	

Gravel, cobbles and boulders ,
sandy, clayey .

TongueRiver Formatio n

	

— 176-200

	

Shale, hard ; contains thi nF	 	 beds of fine-grained sand -
stone and carbonaceou s
streaks .



142-091-17AAD
NDSWC 825 4

Altitude :

	

1928 f t

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Clay,

	

silty,

	

sandy, moderate-yellowish -
brown	 19 1 9

Sand,

	

very fine to

	

very coarse,

	

gravelly	 14 3 3

Sentinel

	

Butte

	

Formation :

27 6 0
Siltstone,

	

hard,

	

calcareous,

	

medium -
light-gray	

142-091-17AD A

Altitude :

NDSWC 825 7

1930 f t

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
10 1 0Clay,

	

silty,

	

dark-yellowish-brown	
Sand,

	

very

	

fine

	

to

	

coarse,

	

gravelly ,
subangular	 9 1 9

Gravel,

	

fine to coarse,

	

sandy,

	

angular

	

t o
rounded	 5 2 4

Sentinel

	

Butte

	

Formation :

16 4 0
Siltstone,

	

hard,

	

noncalcareous,

	

medium -
light-gray	

142-091-22BCA

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

sand	 22 2 2
Gravel	 1 2 3
Sand

	

and

	

clay	 15 3 8
Coal

	

(water)	 1 3 9
Clay	 7 4 6
Coal	 1 4 7
Clay	 3 50

13 1



142-091-25DB B
(Log from Frank Bandy )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Topsoil	 10 1 0
Gravel	 '	 2 1 2
Shale,

	

blue	 22 3 4
Sandstone	 4 3 8

Shale,

	

blue	 24 6 2

Sandstone	 6 6 8
Shale,

	

blue	 12 8 0
Rock,

	

hard	 3 8 3

Shale,

	

blue	 67 15 0
Coal	
Shale,

	

sandy	
8

22
158
18 0

Rock,

	

hard	 3 18 3

Shale,

	

sandy	 15 19 8
Sandstone	 80 27 8
Shale,

	

blue	 46 32 4

Rock,

	

hard	 3 32 7

Shale,

	

blue	 94 42 1
Rock,

	

hard	 1 42 2
Shale,

	

blue	 62 48 4
Coal	 11 49 5

Shale,

	

blue	 65 56 0
Sandstone	 18 57 8
Shale,

	

blue	 105 68 3

Rock,

	

hard	 4 68 7

Shale,

	

blue	 97 78 4
Rock,

	

hard	 1 78 5
Shale,

	

blue	 50 83 5

Rock,

	

hard	 5 84 0

Shale,

	

blue	 40 88 0
Sandstone	 45 92 5
Shale,

	

blue	 '	 150 107 5
Sandstone	 20 109 5

Shale,

	

blue	 135 123 0
Sandstone	 60 129 0
Shale,

	

blue	 10 130 0

142-091-28AC D

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson)

100 10 0Sand

	

and

	

gravel	
Sand,

	

blue

	

(water)	 64 164

13 2



NDSWC 469 7

LOCATION : 142-091-33DC C

ALTITUDE : 194 5
I FT, MSL)

DATE DRILLED :

	

June 197 4

DEPTH : 24 0
(FT)

13 3

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluviu m

	

0-12

	

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

Glacial drif t

	

`2-16

	

Sand, very fine to very
coarse .

	

16-22

	

Clay, sandy, silty .

22-86 Sand, very fine to very
coarse, lignitic, sub -
rounded .

	

122-138

	

Clay, silty, olive-gray .

	

138-153

	

Sand, very fine to coarse ,
lignitic, subangular t o
rounded .

Tongue River Formatio n

	

217-220

	

Lignite, hard, black .

	

220-236

	

Siltstone, siliceous ,
medium-light-gray ; contain s

	 thin lignite seams .

236-240/Shale, sandy, carbonaceous ,~~ dark-brown .



142-092-0866 0
(Log from Mann Drilling Co . )

Altitude :

Geologic

	

Thickness

	

Depth
	 source

	

Material	 (feet)	 (feet )

Sand	 17

	

1 7
Clay, sandy	 8

	

2 5
Clay	 15

	

4 0
Coal	 3

	

4 3
Clay	 11

	

5 4
Clay, sandy	 32

	

8 6
Coal	 11

	

9 7
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NDSWC 446 7

142-092-09DAB DATE DRILLED : July 197 2

DEPTH : 1 80 0

LOCATION :

ALTITUDE :

	

1 99 0
(FT, MSL)

	

(FT)

POTENTIAL (MV) 	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium andqlacial	 drif t

Sentinel	 Butte Formatio n

TonqueRiver Formatio n

Cannonball-Ludlow Formations ,
undifferentiate d

Hell	 Creek Formation



NDSWC 4467, Continue d

LOCATION : 1 42-092-09DA B

ALTITUDE : 199 0
(FT, MSL)

DATE DRILLED :

	

July 197 2

DEPTH :

	

180 0
(FT)

DESCRIPTION OF DEPOSIT S

Hell Creek Formation,	 Continue d

FoxHills Formatio n

Pierre Formatio n
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142-092-09DAB, Continue d
NDSWC 446 7

Altitude :

	

1990 ft

Geologi c
	 source

	

Materia l

Alluvium and glacial drift, undifferentiated :
Topsoil, sandy, dark-brown
Sand, very fine to medium, clayey, sub -

rounded, yellowish-gray
Sand, very fine to medium, clayey, sub -

rounded, reddish-brown ; lensed wit h
fine gravel

Sentinel Butte Formation :
Sandstone, very fine to fine-grained ,

clayey, carbonaceous, brownish-green ;
lignite 18-27 ft	

Siltstone, shaly, light-green 	
Shale, silty, green	
Siltstone, sandy, lignitic, carbonaceous ,

variegated gray, green, and brown	
Shale, silty, carbonaceous, grayish-brown 	
Sandstone, very fine to fine-grained ,

clayey, carbonaceous, light-olive-gray 	
Shale, silty, carbonaceous, dark-gray 	
Siltstone, light-gray; thin interbeds o f

shale and lignite	
Sandstone, very fine to fine-grained ,
greenish-gray ; scattered pyrite and shel l
fragments	

Siltstone, sandy, shaly, gray to green 	
Sandstone, very fine grained, hard ,
greenish-gray	

Claystone, silty, medium-gray ; contain s
thin sandstone, shale, and lignite beds	

Siltstone, sandy, shaly, carbonaceous ,
olive-gray	

Lignite, hard, black 	
Siltstone, sandy, carbonaceous, gray ,
green, and brown ; contains thin lignit e
interbeds	

Sandstone, very fine to medium-grained ,
greenish-gray	

Tongue River Formation :
Siltstone, shaly, sandy, gray to brown ;

contains thin lignite beds ; become s
clayey near bottom	

Lignite, hard, black 	
Siltstone, sandy, shaly, carbonaceous ,

olive-gray	
Sandstone, very fine grained, silty ,

olive-gray	
Siltstone, clayey, carbonaceous, brownish -

gray	
Sandstone, very fine grained, clayey ,

carbonaceous, olive-gray to greenish -
gray	

Siltstone, sandy, shaly, carbonaceous ,
variegated gray, green, and brown 	

Lignite, hard, black	
Siltstone, clayey, sandy, variegated gray ,

green, and brown ; upper 32 ft is inter -
bedded sandstone, shale, and lignite 	

Sandstone, very fine grained, clayey ,
silty, light-green	

Lignite, hard, black
Siltstone, clayey, sandy, carbonaceous ,

brownish-gray

137

Thicknes s
(feet)

Dept h
(feet )

1 1

8 9

7 1 6

26 4 2
11 5 3
19 7 2

27 9 9
10 10 9

16 12 5
8 13 3

36 16 9

13 18 2
21 20 3

4 20 7

16 22 3

40 26 3
8 27 1

23 29 4

24 31 8

40 35 8
4 36 2

20 38 2

11 39 3

21 41 4

16 43 0

6 43 6
4 440

58 498

40 53 8
13 55 1

19 570



142-092-09DAB, Continue d
NDSWC 446 7

Altitude :

	

1990 f t

Geologic

	

Thickness Dept h
	 source

	

Material	 (feet)	 (feet )

Tongue River Formation, Continued :
Shale, hard, carbonaceous, brownish-

black	 27

	

59 7
Siltstone, sandy, micaceous, variegate d

gray, green, and brown	 45

	

64 2

Cannonball-Ludlow Formations, undifferentiated :
Shale, silty, sandy, carbonaceous, gray

to green	 21

	

66 3
Lignite, hard, black	 7

	

67 0
Shale, hard, carbonaceous, black 	 14

	

69 6
Siltstone, sandy, carbonaceous 	 79

	

77 5
Sandstone, very fine grained, micaceous ,

fossiliferous	 27

	

80 2
Sandstone, very fine grained, silty, clayey ,

carbonaceous, fossiliferous	 53

	

85 5
Siltstone, sandy, shaly, carbonaceous ,

greenish-gray to brown	 180

	

103 5

Hell Creek Formation :
Sandstone, very fine to fine-grained ,

silty, carbonaceous, fossiliferous 	 15

	

105 0
Lignite, hard, black	 5

	

105 5
Sandstone, very fine to fine-grained, silty ,

carbonaceous, olive-gray to grayish -
green	 19

	

107 4
Shale, silty, carbonaceous, variegate d

gray, green, and black	 21

	

109 5
Sandstone, very fine to fine-grained, silty ,

olive-gray to greenish-gray ; contain s
thin shale interbeds 	 21

	

121 6
Shale, silty, carbonaceous, hard ,

variegated gray, green, and black ; lignit e
1256-1262	 62

	

127 8
Sandstone, very fine to medium-grained, sub -

angular, fossiliferous	 48

	

132 6

Fox Hills Formation :
Shale, silty, carbonaceous, hard, dark -

gray	 16

	

134 2
Sandstone, very fine to medium-grained ,
micaceous, fossiliferous, dark-green 	 58

	

140 0
Shale, silty, sandy, greenish-gray ; few

thin sandstone interbeds	 95

	

149 5
Sandstone, very fine to medium-grained ,

silty, micaceous, fossiliferous ,
greenish-gray	 25

	

152 0
Shale, silty, sandy, greenish-gray 	 5

	

152 5
Sandstone, very fine grained, silty ,
greenish-gray	 11

	

153 6
Shale, silty, sandy, greenish-gray 	 12

	

154 8
Sandstone, very fine to medium-grained ,
silty, greenish-gray	 6

	

155 4
Shale, silty, sandy, greenish-gray 	 14

	

156 8
Sandstone, very fine to medium-grained ,
silty, fossiliferous	 14

	

158 2
Sandstone, very fine to fine-grained ,
clayey, shaly, greenish-gray	 23

	

160 5
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142-092-09DAB, Continue d
NDSWC 446 7

Altitude :

	

1990 f t

Geo"yogic

	

Thickness Dept h
	 source

	

Material	 (feet)	 (feet )

Pierre Formation :
Shale, silty, sandy, greenish-gray 	 95

	

169 0
Shale, siliceous, hard, dark-gray 	 110

	

180 0

NOTE : Dual induction laterolog, bulk density, and gamma-gamma log s
available .
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142-092-10AA D
(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Sand

	

and

	

gravel	 28 2 8
Clay	 6 3 4
Sand

	

(dry)	 5 3 9
Coal

	

and

	

sand

	

(water)	 2 4 1
Sand	 14 5 5

Altitude :

142-092-10BB C
(Log

	

from

	

K .

	

J .

	

Thompson )

Sand	 15 1 5
Sand

	

and

	

gravel

	

(wet)	 11 2 6
Clay,

	

sandy

	

(small

	

flow)	 111 13 7
Rock	 3 .5 140 . 5
Sand

	

(small

	

flow)	 9 .5 15 0
Clay,

	

sandy	 26 .5 176 . 5
Coal	 1 177 . 5
Clay	 12 .5 19 0
Sand,

	

blue

	

(water)	 20 21 0
Clay	 5 21 5

142-092-10BCC 1
NDSWC

	

825 3

Altitude : 1982 f t

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

sandy,

	

brownish-black	
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
1 1

brown	
Sand,

	

very fine

	

to

	

medium,

	

clayey,
10 1 1

subangular

	

to

	

subrounded	
Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

angular
7 1 8

to

	

rounded	
Clay,

	

silty,

	

sandy,

	

lignitic,

	

medium-dark -
11 2 9

gray ;

	

occasional

	

thin

	

sand

	

lenses	 56 8 5
Sand,

	

fine

	

to

	

medium,

	

subangular	 4 8 9
Silt,

	

clayey,

	

olive-gray	 11 10 0
Clay,

	

silty,

	

sandy,

	

lignitic,

	

light-gray	 20 12 0

Sentinel

	

Butte

	

Formation :
Siltstone,

	

hard,

	

calcareous,

	

medium-light -
gray ;

	

thin

	

carbonaceous

	

streaks	 20 140

14 0



142-092-10BCC 2
NDSWC 8253 A

Altitude :

	

1982

	

f t

Geologic
source

	

Material
Thicknes s
(feet)

Depth
(feet )

Alluvium and

	

glacial

	

drift,

	

undifferentiated :
1 1Topsoil,

	

silty,

	

sandy,

	

brownish-black	
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown	 10 1 1

Sand,

	

very fine to medium,

	

clayey,

	

sub -
angular to subrounded 	 7 1 8

Gravel,

	

fine

	

to coarse,

	

sandy,

	

angula r
to rounded	 11 2 9

Clay,

	

silty,

	

sandy,

	

lignitic,

	

medium -
dark-gray ;

	

occasional

	

thin

	

sand

	

lense	 11 4 0

142-092-11BB C

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Clay,

	

sandy	 37 3 7
Coal	 1 3 8
Clay	 8 4 6
Coal	 2 48
Clay with

	

hard

	

streaks	 50 98
Sand

	

(water)	 10 108
Clay	 17 12 5
Sand	 11 13 6
Clay	 8 14 4
Coal	 3 14 7
Clay	 3 15 0

142-092-126CC 1

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Sand

	

and gravel	 26 2 6
Rock	 1 2 7
Clay with

	

thin

	

coal

	

seams	 15 4 2
Sand

	

(water)	 11 5 3
Clay	 7 6 0

142-092-26BCA

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Clay	 26 2 6
Coal

	

slack

	

(dry)	 2 2 8
Clay	 11 3 9
Coal	 4 4 3
Clay	 37 8 0
Clay	 =	 12 9 2
Rock	 1 9 3
Clay	 13 10 6
Coal

	

(water)	 4 11 0
Clay	 7 11 7
Rock	 1 11 8
Clay	 20 13 8
Coal

	

(seep,

	

red water)	 4 14 2
Clay	 8 150

14 1



142-092-27CB B
(Log from Mann Drilling Co . )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Clay	 50 5 0
Sandstone	 2 5 2
Clay	 351 40 3
Sand	

=	
12 41 5

Sandstone	 2 41 7
Sand	 19 43 6
Lignite	 6 44 2
Clay	 111 55 3
Sandstone	 7 56 0
Clay	 60 62 0
Lignite	 18 63 8
Clay	 169 80 7
Sandstone	 2 80 9
Clay

	

and

	

silt	 318 112 7
Sand	 33 116 0

Altitude :

142-092-29CC D
(Log

	

from

	

K .

	

J .

	

Thompson )

Sand

	

and

	

gravel	 25 2 5
Sand	 5 3 0
Coal

	

(water)	 1 .5 31 . 5
Clay	 12 .5 4 4
Rock	 1 4 5

Altitude :

142-092-348B B
(Log

	

from

	

Moe

	

Drilling

	

Co . )

Topsoil	 1 1
Clay,

	

silty,

	

yellow	 16 1 7
Clay,

	

gray	 10 2 7
Lignite	 4 3 1
Clay,

	

gray	 10 .5 41 . 5
Lignite	 2 .5 4 4
Clay,

	

gray	 63 10 7
Rock,

	

hard,

	

gray	 1 10 8
Clay,

	

gray	 19 12 7
Lignite	 2 .5 129 . 5
Clay,

	

gray	 20 .5 15 0
Lignite	 3 15 3
Clay,

	

gray	 21 17 4
Rock	 .5 174 . 5
Clay,

	

gray	 8 .5 18 3
Sand,

	

fine,

	

light-green	 3 18 6
Clay,

	

green	 6 19 2
Coal	 2 19 4
Clay,

	

white	 41 23 5
Sand,

	

very

	

fine,

	

gray	 7 24 2
Clay,

	

white	 37 27 9
Sand,

	

gray	 14 29 3
Rock	 1 29 4
Sand	 10 30 4
Rock	 1 305

14 2



142-093-03DA B
(Log from K . J . Thompson )

Altitude :

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Altitude :

Sand and gravel	
Clay	
Coal (dry )	
Clay	
Coal (water)	
Clay	

142-093-04DD D
NDSWC 827 0

Altitude :

Alluvium and glacial drift, undifferentiated :
Clay, silty, moderate-yellowish-brown	 17

	

1 7
Gravel, fine to coarse, clayey, sandy ,
angular	 2

	

1 9

Sentinel Butte Formation :
Lignite, hard, black ; few thin clay beds---

	

9

	

2 8
Shale, hard, noncalcareous, medium-gray----

	

12

	

4 0

142-093-05DA C
(Log from K . J . Thompson )

Altitude :

Sand and gravel, clayey	 51

	

5 1
Coal (seep)	 3

	

5 4
Clay	 16

	

7 0
Sand (water)	 9

	

7 9
Coal (water)	 1

	

8 0
Sand (water)	 10

	

9 0

142-093-08AA B
NDSWC 827 1

Altitude :

	

2056 f t

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, clayey, brownish-black 	 1

	

1
Clay, silty, moderate-yellowish-brown 	 19

	

2 0
Sand, very fine to medium, lignitic ,
subangular to subrounded	 8

	

2 8
Clay, silty, lignitic, olive-gray	 22

	

5 0
Clay, silty, sandy, pebbly, lignitic ,
olive-gray (till)	 105

	

15 5

Sentinel Butte Formation(?) :
Siltstone, calcareous, medium-gray 	 25

	

18 0

143

47

	

4 7
15

	

6 2
1

	

6 3
9

	

7 2
8

	

8 0
1

	

81



NDSWC 469 1

LOCATION :

	

142-093-09BBA

	

DATEDRILLED :

	

June 197 4

ALTITUDE :

	

202 4
(FT, MSL)

Gamma log	
(T .C . 4 )
POTENTIAL (M v)	 REEISTANCE(OHMS)j_: ::

--:7
--20

DEPTH : 10 0
(FT )

DESCRIPTION OF DEPOSIT S

Alluviu m

0-10

	

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

10-19

	

Sand, fine to very coarse ,
gravelly, lignitic, sub -
angularangular to subrounded .

r	 Sentinel Butte Formatio n

-60- -

80 -

19-3 5
___--

- --- ----- 35-44

='_— 44-60

Sandstone, very fine to
fine-grained, clayey, sub -
angular to subrounded ,
micaceous, medium-bluish -
gray .

100 -

Siltstone, sandy, clayey ,
medium-gray .

Lignite, soft, brownish -
	 black ; contains thi nr	 carbonaceous shale seams .

Siltstone, clayey, sandy ,
3- ---'~

	

greenish-gray .

	

72-78

	

Sandstone, very fine t o
fine-grained, subangular ,
micaceous .

	

78-100

	

Siltstone, clayey, medium -
gray ; lignite 92-94 ft .

120 -

140 -

160 -

- 180

- 200

- 220

240
144



142-093-18BB B
NDSWC 469 0

Altitude :

	

2157 f t

Geologi c
source

	

Materia l

Glacial drift :
Clay, silty, sandy, moderate-yellowish -

brown (till)
Clay, silty, sandy, pebbly, lignitic ,
moderate-yellowish-brown (till)

Clay, silty, moderate-yellowish-brown ;
laminated

Sand, fine to coarse, gravelly, subangula r
to subrounded, moderate-reddish-brown 	

Gravel, sandy, lignitic ; boulders ; few
clay lenses

Sentinel Butte Formation :
Claystone, silty, medium-gray

142-093-28BAA
NDSWC 826 9

Altitude :

	

2067 f t

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, clayey, grayish-black
Clay, silty, moderate-yellowish-brown
Sand, very fine to medium, silty, sub -
angular
Clay, silty, sandy, pebbly, moderate -
yellowish-brown (till)

Clay, silty, sandy, pebbly, lignitic ,
olive-gray (till)

Sentinel Butte Formation :
Siltstone, noncalcareous, medium-light-

gray

Thicknes s
(feet)

Dept h
(feet )

13 1 3

23 3 6

6 4 2

30 7 2

24 9 6

24 12 0

1 1
20 2 1

5 2 6

8 3 4

58 9 2

28 120
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NDSWC 462 0

LOCATION : 142-093-28BBA

	

DATE DRILLED : December 197 3

ALTITUDE : 2066

	

DEPTH : 120
(FT, MSL)

	

(FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

lluvium and glacial drift ,
	 undifferentiated	

	

0-1

	

Topsoil, sandy, silty .

Silt, clayey, sandy ,
moderate-brown .

ms-s

	

8-16

	

Clay, silty, moderate-
olive-brown .

Clay, silty, olive-gray .

Sand, medium, lignitic ,
medium-gray .

	

28-32

	

Clay, brownish-gray .

	

32-42

	

Sand, very fine to medium ,
silty, clayey, lignitic .

	

42-82

	

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

	

82-97

	

Sand, medium, lignitic ,
dark-gray .

Sentinel	 Butte Formatio n

97-103 Siltstone, clayey, sandy ,
micaceous, carbonaceous ,
variegated gray and brown .

	

103-107

	

Lignite, hard, black .

107-120 Siltstone, clayey, sandy ,
micaceous, carbonaceous ,
variegated gray and brown .

140 -

160 -

180 -

200 -

220 -

240 -

POTENTIAL (MV)

- 120 -

- 20

- 40

- 60

- 80

- 100 -

16-2 6

26-2 8
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142-093-31BB B
NDSWC 461 9

Altitude :

	

2096

	

f t

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

clayey,

	

silty,

	

dusky-brown	 2 2
Clay,

	

silty,

	

dark-yellowish-orange 	 11 1 3
Gravel,

	

fine,

	

sandy,

	

subrounded

	

to

	

sub -
angular	 2 1 5

Clay,

	

dark-olive-gray ;

	

contains

	

organi c
material

	

and

	

numerous

	

lignite fragments	 7 2 2
Sand,

	

fine

	

to coarse,

	

lignitic	 10 3 2

Sentinel

	

Butte

	

Formation :
Sandstone,

	

fine-grained,

	

clayey,

	

light -
greenish-gray	 8 4 0

Claystone,

	

silty,

	

sandy,

	

carbonaceous ,
dark-gray	 10 5 0

Siltstone,

	

very

	

light

	

gray	 10 6 0

142-093-31D0 0
NDSWC 827 2

Altitude :

Alluvium :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1

Sentinel

	

Butte

	

Formation :
Shale,

	

hard,

	

silty,

	

moderate-yellowish -
brown	 26 2 7

Shale,

	

hard,

	

calcareous,

	

medium-gray ;
lignite

	

streaks	 13 4 0

142-093-32DC C
NDSWC

	

461 6

Altitude :

	

2088

	

f t

Alluvium :
Topsoil,

	

silty,

	

clayey,

	

black	 2 2
Clay,

	

silty,

	

dark-yellowish-orange	 10 1 2
Sand,

	

gravelly,

	

subrounded

	

to

	

subangular	 10 2 2

Sentinel

	

Butte

	

Formation :
Claystone,

	

silty,

	

sandy,

	

hard,

	

carbonaceous 7 2 9
Lignite,

	

soft,

	

fractured	 1 3 0
Shale,

	

medium-gray	 11 4 1
Sandstone,

	

medium-grained,

	

subangular ,
dark-gray ;

	

clayey and carbonaceous fro m
46-48 ft	 32 7 3

Shale,

	

hard,

	

carbonaceous,

	

variegate d
gray and brown	 7 80

14 7



NDSWC 468 9

LOCATION :

ALTITUDE :
(FT, MSL)

142-094-09CD C

2157

DATE DRILLED :

DEPTH :

	

20 0
(FT)

June

	

1974

14 8

POTENTIAL (mv) DESCRIPTION OF DEPOSIT S

	

0-15

	

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

	

15-25

	

Silt, clayey, dark-
yellowish-brown .

	

25-94

	

Sand, very fine to coarse ,
lignitic, subangular t o
subrounded ; scattered sil t
lenses .

	

106-140

	

Sand, fine to very coarse ,
lignitic, subrounded ;
contains clay and sil t
lenses .

140-152--Silt, sandy, olive-gray ;
contains thin gravel an d
clay lenses .

	

152-182

	

Clay, sandy, silty

	

pebbly ,
olive-gray (till) .

5 Sentinel	 Butte Formatio n

182-200

	

Claystone, silty, medium-
light-gray .



NDSWC 468 8

LOCATION :

	

142-094-09CDD

	

DATE DRILLED : June 197 4

ALTITUDE :

	

2157

	

DEPTH : 22 0
(Fr, MSL)

	

(FT)

POTENTIAL (MV)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
undifferentiate d

22-30	 Sand, fine .

	

39

	

Silt, sandy, moderate -
yellowish-brown .

	

39-160

	

Sand, very fine to very
coarse, lignitic, sub-
angular to rounded .

160-197

	

Gravel, fine to very coarse ,
sandy, subangular t o
rounded .

Sentinel	 Butte Formatio n

	

197-206

	

Lignite, clayey, hard ,
black .

206-212_2> Siltstone, hard, siliceous ,
medium-gray .

212-215 Lignite and carbonaceou s
shale, brownish-black t o
black .

	

215-220

	

Siltstone, hard, siliceous ,
light-greenish-gray .

0-22

	

Clay, silty, sandy, dark-
yellowish-brown .
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142-094-09DD D
NDSWC 468 7

Altitude :

	

2191

	

f t

Geologic Thickness Depth
source

	

Material (feet) (feet )

Alluvium :
Clay,

	

silty,

	

sandy,

	

dark-yellowish-brown--- 2 2

Sentinel

	

Butte

	

Formation :
Siltstone,

	

sandy,

	

moderate-yellowish -
brown	 28 3 0

Sandstone,

	

very

	

fine

	

to

	

fine-grained ,
subangular ;

	

greenish-gray mottled

	

gray
and brown	 27 5 7

Siltstone,

	

dark-yellowish-brown 	 3 6 0

142-094-27DD C
NDSWC

	

447 1

Altitude :

Glacial

	

drift :
Topsoil,

	

silty,

	

brown	 1 1
Silt,

	

clayey,

	

sandy,

	

dark-olive-brown	 23 2 4

Sentinel

	

Butte

	

Formation :
Shale,

	

silty,

	

hard,

	

medium-gray	 14 3 8
Siltstone,

	

clayey,

	

sandy,

	

light-gray	 18 5 6
Lignite,

	

hard,

	

black	 4 6 0

142-094-28DC D
NDSWC 447 0

Altitude :

Glacial

	

drift :
Topsoil,

	

sandy,

	

brown	 1 1
Silt,

	

clayey,

	

sandy,

	

yellowish-gray

	

t o
dark-yellowish-brown 	 22 2 3

Sentinel

	

Butte

	

Formation :
2 2 5Sandstone,

	

fine-grained,

	

yellowish-green	
Shale,

	

silty,

	

hard,

	

greenish-yellow	 17 4 2
Lignite,

	

hard,

	

black	 1 4 3
Shale,

	

silty,

	

hard,

	

medium-gray	 8 5 1
Sandstone,

	

fine-grained,

	

greenish-gray	 9 60

15 0



NDSWC 446 9
LOCATION :

	

142-094-33BC C

ALTITUDE :
IfT, MSLI

POTENTIAL IMVI

- 140

- 160

- 180

- 200

- 220

- 240

DATE DRILLED : August 197 2
DEPTH : 120

IFTI

	 RESISTANCEIOHMSI

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

	

0-1

	

Topsoil, silty, black .

	

1-5

	

Silt, clayey, sandy, dark -
brown .

	

5-20

	

Clay, variegated yellow ,
white, gray, green, and
brown .

	

2 -44

	

Clay, variegated gray an d
green .

	

44-51

	

Lignite, clayey, detrital .

	

51-58

	

Clay, silty, green .

	

58-71

	

Silt, clayey, dark-gray .

Sentinel	 Butte Formatio n

	

71-106

	

Shale, silty, hard, carbon-
aceous, variegated shade s
of gray .

	

106-112

	

Shale, hard, carbonaceous ,
brownish-black .

	

J 112-114

	

Lignite, hard, black .

	

114-120

	

Shale, silty, lignitic ,
gray .

- 20 -

- 40

- 60

- 80

- 100

- 120
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142-094-3566 6
NDSWC 827 4

Altitude :

Geologi c
	 source

	

Materia l

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, clayey, grayish-black
Clay, silty, moderate-yellowish-brown
Clay, silty, olive-gray
Gravel, fine to coarse, clayey, sandy ,
angular to subrounded

Clay, silty, olive-gray	
Sand, fine to medium, lignitic, subangula r

to subrounded
Clay, silty, olive-gray

Sentinel Butte Formation :
Siltstone, hard, calcareous, medium-
light-gray	

142-094-35CB B
NDSWC 827 5

Altitude :

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, clayey, grayish-black
Clay, silty, moderate-yellowish-brown
Gravel, fine to coarse, clayey, angula r

to subrounded	
Clay, silty, olive-gray

Sentinel Butte Formation :
Shale, hard, noncalcareous, medium-gray ;
contains carbonaceous laminae

Thicknes s
(feet)

Depth
(feet )

1 1
33 34
4 38

3 4 1
10 5 1

2 5 3
22 7 5

25 100

1 1
32 3 3

3 3 6
26 6 2

18 80
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NDSWC 827 3

LOCATION : 142-094-35000

	

DATE DRILLED : November 197 1

ALTITUDE : 21 27

	

DEPTH : 16 0
(I'T, MSL)

	

(FT)

0- 1

20

	

-
1-2 6

26-5 9

40

	

- 59-7 1

60

	

-

71-7 6

76-8 3
80

	

-

83-12 6

- 10 0

120
126-13 4

-

	

140

134-16 0

- 160

- 180

200

220

240
15 3

POTENTIAL (MV) RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
undifferentiate d

Topsoil, silty, clayey ,
grayish-black .

Clay, silty, dark-yellowish -
brown .

Clay, silty, olive-gray .

Sand, very fine to medium ,
subangular to subrounded .

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

Sand, fine to coarse ,
gravelly, subangular .

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

Gravel, fine to coarse ,
sandy, clayey, angular t o
subrounded ; numerous cobbles .

Sentinel Butte Formatio n

Siltstone, hard, calcareous ,
medium-light-gray ; occa-
sional thin lignite beds .



142-095-02BC B
(Log from Mann Drilling Co . )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Clay,

	

sandy,

	

buff	 44 44
Clay,

	

gray	 18 6 2
Lignite	 2 6 4
Clay,

	

gray	 18 8 2
Lignite	 3 8 5

Altitude :

142-095-17BD B
(Log

	

from

	

Heiser

	

Well

	

Drilling )

Clay,

	

dark	 9 9
Sand

	

and

	

gravel	 3 1 2
Clay,

	

blue	 27 3 9

Altitude :

142-096-06DA B
(Log

	

from Mann

	

Drilling

	

Co . )

Silt	 45 4 5
Small

	

rocks

	

and

	

scoria	 19 64
Coal	 6 7 0
Clay	 33 10 3
Coal	 12 11 5
Rock	 43 158
Clay	 37 19 5
Clay,

	

sandy	 5 20 0
Rock	 1 20 1
Clay,

	

sandy	 9 21 0
Rock	 3 21 3
Sand	 35 248

Altitude :

142-096-18BB A
(Log

	

from

	

Mann

	

Drilling

	

Co . )

Sand	 13 1 3
Clay,

	

sandy	 13 2 6
Sand,

	

blue	 5 3 1
Clay	 16 4 7
Coal	 5 52

15 4



143-091-0300 0
NDSWC 470 2

Altitude :

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Sentinel Butte Formation :
Sand, fine to medium-grained, micaceous ,

moderate-brown ; iron concretions	 17

	

1 7
Lignite, black	 4

	

2 1
Clay, light-greenish-gray	 12

	

3 3
Siltstone, clayey, medium-gray ; contain s

carbonaceous inclusions	 7

	

4 0

143-091-04AAA 2
(Log from Opp Well Drilling )

Altitude :

Topsoil, black	 2

	

2
Clay, brown	 18

	

2 0
Clay, sandy, gray	 30

	

5 0
Sand, blue	 19

	

6 9
Coal	 1

	

7 0
Clay, blue	 2

	

7 2

143-091-07CA A
(Log from K. J . Thompson )

Altitude :

Sand and clay	
Rock	
Clay	
Sand, red ; wet mud	
Rock	
Clay	
Sand, coal streaks (water)	
Coal (water)	
Clay	
Clay bottom	

	

30

	

3 0

	

2

	

3 2

	

28

	

6 0

	

11

	

7 1

	

1

	

7 2

	

18

	

9 0

	

28

	

11 8

	

2

	

12 0

	

6

	

12 6
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143-091-11CBA
(Log from K . J . Thompson )

Altitude :

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 {feet )

Sand	 28

	

2 8
Gravel and red sand	 7

	

3 5
Sand	 17

	

5 2
Gravel	 1

	

5 3
Clay	 20

	

7 3
Clay, sandy	 14

	

8 7
Coal	 9

	

9 6
Clay	 2

	

9 8

143-091-17BC D
(Log from Ray Mohl )

Altitude :

Clay, soft, yellow, and blue	 62

	

6 2
Clay, hard, gray and blue 	 4

	

6 6
Coal, soft	 2

	

6 8
Clay, gray	 17

	

8 5
Coal, hard	 2

	

8 7
Clay, gray	 14

	

10 1
Clay, broken ; small layers of sandston e

(water)	 6

	

10 7
Clay, sandy, blue	 18

	

12 5
Sand, hard	 13

	

13 8
Sandstone, broken (water?) 	 10

	

14 8

143-091-18BA D
(Log from Ray Mohl )

Altitude :

Clay, sticky, yellow	 19

	

1 9
Clay, sticky, gray	 61

	

8 0
Sandstone, soft 	 1

	

8 1
Clay, blue	 11

	

9 2
Gravel	 5

	

9 7
Clay	 2

	

9 9
Loam, silty, gravelly 	 3

	

10 2
Rock and gravel (water)	 2

	

10 4
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NDSWC 4602, 4602A, and 4602 B

LOCATION : 143-091-19AAA1,2,3

	

DATEDRILLED : October 197 3

ALTITUDE : 2130

	

DEPTH : 900, 80, 16 0
(FT, MSL)

	

(FT)

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

0-2

	

Topsoil, sandy, black .

2-16 -Sand, very fine to fine ,
clayey, dark-reddish-brow n
to moderate-olive-brown .

Sentinel	 Butte Formatio n

	

72-176

	

Sandstone, very fine to
medium-grained, carbonaceous ;
scattered clay lenses .

	

176-260

	

Shale, silty, sandy, hard ,
carbonaceous, olive-gray
to greenish-gray ; thi n
interbeds of siltstone an d
sandstone ; lignite fro m
197-204 ft, 206-210 ft .

	

260-300

	

Siltstone, clayey, sandy ,
carbonaceous, light-gree n
to black ; lignite fro m
276-279 ft, 285-291 ft .

- 600

351-362

	

Shale, silty, sandy, light -

- 700

	

gray .

362-408

	

Sandstone, very fine grained ,
clayey, greenish-gray to
dark-gray ; interbedded wit h
dark-gray carbonaceous shale .

408=454

	

Siltstone, variegated brown ,
black, and green ; thi n
interbeds of shale an d
lignite .

454-470

	

Sandstone, very fine grained ,
clayey, carbonaceous, light -
gray .

TongueRiver Formatio n

470-474

	

Lignite, hard, black .

474-549

	

Siltstone, clayey, sandy ,
variegated green, gray, an d
brown ; interbedded wit h
silty, dark-gray shale ;
lignite from 523-527 ft .

-1,200

	

15 7

POTENTIAL (MV)

	

RESISTANCE (OHMS)

100

200

300

- 400

- 500

800

- 900

- 1 .000

- 1,100

300-351

	

Sandstone, very fine grained ,
clayey, light-gray to dark -
gray ; interbedded wit h
clayey, sandy siltstone .

Silt, sandy, clayey, pebbly ,
moderate-olive-brown (till) .

70-72

	

Gravel, fine to medium .

16-5 2

-52--10

	

Sand, medium to coarse ,
light-olive-gray .



NDSWC 4602, 4602A, and 46028, Continue d

LOCATION :

	

143-091-19AAA1,2,3

	

DATEDRILLED : October 197 3

ALTITUDE :

	

2130

	

DEPTH : 900, 80, 16 0
(FT, MSL)

	

In )

	 POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Tongue RiverFormation,	 Continue d

549-575 Sandstone, fine to medium-
grained, light-olive-gray ;
clay and carbonaceou s
content increase with depth .

	

575-581

	

Lignite, hard, black .

	

581-587

	

Siltstone, lignitic, black .

	

587-596

	

Shale, carbonaceous, dark -
gray to black .

	

596-607

	

Lignite .

	

607-613

	

Shale, carbonaceous, dark -
gray to black .

	

613-719

	

Sandstone, very fine to
medium-grained, greenish -
gray to dusky-green ; botto m
17 ft is clayey and carbon-
aceous .

	

719-727

	

Lignite, hard, black .

727-740 Shale, siltstone, sandstone ,
and lignite, dusky-brown t o
black ; thinly interbedded .

	

740-766

	

Sandstone, very fine to
fine-grained, clayey, silty ,
light-olive-gray .

766-787 Shale, carbonaceous, dark -
gray to black ; interbedded
with siltstone .

	

787-840

	

Shale, silty, sandy, carbon-
aceous, moderate-brown t o
black ; lignite from 848-85 5
ft .

	

840-864

	

Shale, silty, sandy, carbon-
aceous, moderate-brown t o
black ; lignite from 848-85 5
ft .

Cannonball-Ludlow Formation ,
	 undifferentiated	

	

864-867

	

Lignite, hard, black .

	

867-900

	

Shale, silty, hard, carbon-
aceous, brownish-gray .

2,200 -

2,300 -

2,400 -

- 1,60 0

-1,700

-1,30 0

-1,500

- 1,400

1,80 0

-1,900

2,000 -

2,100 -
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NDSWC 470 1

LOCATION : 143-091-21BBB

	

DATEDRILLED : June 197 4

ALTITUDE : 2135

	

DEPTH : 1 0 0
(FT, MSL)

	

(FT)

POTENTIAL (MV)

	

R ESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

=

	

Glacial drif t

	

0-12

	

Silt, sandy, clayey ,
moderate-yellowish-brown .

	

12-53

	

Clay, sand, silty, pebbly ,
lignitic, reddish-brown ;
changes to olive-gray nea r
base .

	

53-59

	

Sand, gravelly .

	

59-63

	

Clay, silty, sandy .

	

63-82

	

Sand, fine to very coarse ,
lignitic, angular to sub -
rounded ; few thin cla y
	 lenses .

Sentinel Butte Formatio n

82-865Siltstone, sandy, medium -
gray to light-gray .

100 -

120 -

140 -

160 -

180 -

200 -

- 220

- 240

20 -

40 -

60 -

80 -

86-100

	

Shale, sandy, carbonaceous ,
brownish-gray to dark-brown .
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143-092-03BAA 1
(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Sand

	

(dry)	 20 2 0
Sand

	

(some

	

water)	 71 9 1
Clay	 5 9 6
Coal

	

(water)	 8 10 4
Clay	 4 10 8

Altitude :

143-092-04BCB 2
(Log

	

from

	

K .

	

J .

	

Thompson )

Clay	 25 2 5
Sand,

	

wet	 2 2 7
Clay	 26 5 3
Coal

	

(water)	 2 5 5
Clay	 5 6 0

143-092-07DD D
NDSWC 822 6

Altitude : 2156

	

f t

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
1 1

brown	
Sand,

	

very

	

fine

	

to

	

coarse,

	

silty,

	

sub -
2 3

rounded ;

	

contains

	

occasional

	

clay

	

lenses	
Clay,

	

silty,

	

sandy,

	

medium-gray ;
21 2 4

occasional

	

thin

	

sand

	

lenses	 17 4 1
Gravel,

	

fine

	

to medium,

	

sandy,

	

subangular	 2 4 3

Sentinel

	

Butte

	

Formation :
Shale,

	

hard,

	

calcareous,

	

medium-gray	 17 6 0

Altitude :

143-092-10AC D
(Log

	

from

	

K .

	

J .

	

Thompson )

Clay	 27 2 7
Rock	 1 2 8
Clay	 30 5 8
Coal,

	

drY	 2 6 0
Clay	 3 6 3
Coal,

	

dry	 7 7 0
Clay	 40 11 0
Sandy,

	

wet	 2 11 2
Coal,

	

dry	 6 11 8
Clay	 12 13 0
Sand

	

(water)	
Sandy bottom	

26 156

16 0



143-092-13CD D
NDSWC 822 5

Altitude :

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1
Clay,

	

silty,

	

sandy,

	

pebbly,

	

dark-
yellowish-brown

	

(till)	 10 1 1
Clay,

	

silty,

	

sandy,

	

pebbly,

	

medium-dark -
gray

	

(till)	 15 2 6
Sand,

	

fine

	

to

	

coarse,

	

lignitic,

	

subangular	 3 2 9
Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gra y
(till)	 11 4 0

Sentinel

	

Butte

	

Formation :

2 4 2
Sandstone,

	

fine-grained,

	

hard,

	

calcareous ,
medium-bluish-gray 	

Shale,

	

silty,

	

hard,

	

noncalcareous,

	

light -
brownish-gray	 18 6 0

143-092-14DA D

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Clay	 20 2 0
Sand,

	

wet	 11 3 1
Clay	 48 7 9
Rock	 1 8 0
Sand	 4 8 4
Rock	 1 8 5
Sand	 6 9 1
Coal	 .5 91 . 5
Clay	 2 93 . 5
Coal	 1 94 . 5
Clay	 3 .5 9 8

143-092-16BB A
NDSWC 471 6

Altitude :

	

2180 f t

Colluvium and glacial drift, undifferentiated :
Clay, silty, sandy, dark-yellowish -

brown	 4

	

4
Sand,

	

very

	

fine

	

to

	

very

	

coarse,

	

silty ,
gravelly,

	

subangular,

	

moderate-yellowish 	
brown ;

	

few thin

	

clay

	

lenses	 23

	

2 7
Silt,

	

clayey,

	

moderate-yellowish-brown

	

t o
olive-gray	 5

	

3 2
Sand,

	

very

	

fine

	

to medium,

	

silty,

	

lignitic ,
subangular

	

to

	

subrounded	 19

	

5 1

Sentinel Butte

	

Formation :
Silt,

	

clayey,

	

sandy,

	

olive-gray	 2

	

5 3
Lignite,

	

hard,

	

black	 5

	

5 8
Siltstone,

	

clayey,

	

sandy,

	

medium-gray ;

	

thi n
lignite

	

seams	 22

	

80

16 1



143-092-1700 0
NDSWC 822 7

Altitude :

	

2182 f t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1
Clay,

	

silty,

	

sandy,

	

gravelly,

	

moderate -
yellowish-brown

	

(till)	 24 2 5
Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

angular

	

t o
rounded	 7 3 2

Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gra y
(till)	 14 4 6

Sentinel

	

Butte

	

Formation :

14 6 0
Shale,

	

sandy,

	

silty,

	

noncalcareous ,
medium-bluish-gray 	

143-092-17DD C

Altitude :

(Log

	

from

	

R .

	

J .

	

Thompson )

Sand

	

and

	

gravel	 6 6
Clay	 17 2 3
Rock	 1 2 4
Clay	 12 3 6
Rock	 2 3 8
Clay	 8 4 6
Coal	 4 5 0
Clay	 5 5 5
Coal	 3 5 8
Clay	 56 11 4
Clay,

	

sandy	 8 12 2
Coal	 5 12 7
Clay	 8 13 5

143-092-26BC A

Altitude :

(Log

	

from

	

Ray Mohl )

Clay,

	

gray	 36 3 6
Coal	 1 3 7
Clay,

	

sandy,

	

gray	 5 4 2
Coal,

	

water	 7 4 9
Clay,

	

gray	 11 60

16 2



143-093-06DAD
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Dept h
source

	

Material (feet) (feet )

Sand and

	

clay	 38 3 8
Rock	 1 3 9
Clay	 16 5 5
Coal

	

(water)	 9 6 4
Clay	 4 6 8
Coal,

	

dry	 2 7 0

143-093-08DA A
NDSWC 819 6

Altitude :

Alluvium and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1
Clay,

	

silty,

	

sandy,

	

gravelly,

	

moderate -
yellowish-brown

	

(till)	 31 3 2
Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gra y
(till)	 26 5 8

Sand,

	

fine

	

to medium,

	

silty,

	

clayey ,
subrounded	 19 7 7

Clay,

	

sandy,

	

silty,

	

olive-gray	 29 10 6
Clay,

	

silty,

	

sandy,

	

pebbly ;

	

occasiona l
gravel

	

lenses

	

and

	

lignite

	

fragment s
(till)	 82 18 8

Sentinel

	

Butte

	

Formation :

8 19 6
Shale,

	

silty,

	

hard,

	

noncalcareous ,
carbonaceous,

	

grayish-brown	
Sandstone,

	

fine,

	

silty,

	

clayey,

	

non -
calcareous,

	

medium-light-gray	 4 200

16 3



- 1201

	

120-18 0

140

160

- 180

- 200

	

180-182

	

Lignite, hard, black .

	

182-200

	

Siltstone, clayey, sandy ,
medium-gray .

	 f

Sentinel ` Butte Formatio n

Sand, fine to medium -
grained, subangular to sub -
rounded, olive-gray ; fe w
thin detrital lignite lenses .

NDSWC 471 9

LOCATION : 143-093-09AAD

	

DATE DRILLED : June 197 4

ALTITUDE : 21 61

	

DEPTH : 20 0
(FT, MSL)

	

(FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

0-17

	

Silt, clayey, sandy, olive -
gray to greenish-gray .

17-60 — Sand, fine to coarse ,
-7-,gravelly, subangular t o

rounded ; scattered silt an d

40

	

clay lenses .

-

	

60 60-120 Silt, sandy, clayey, olive-
gray ; sand lenses 96-11 2
ft (till) .

Alluvium and glacial drift ,
undifferentiate d

POTENTIAL (MV)

	

- 20

80

- I00

- 220

240
164



NDSWC 460 0
LOCATION :

ALTITUDE :
(FT. MSLI

143-093-09BC B

21 33
DATE DRILLED :

DEPTH :

	

965

October

	

1973

POTENTIAL IMVI RESISTANCE IoHMSI

0-4

	

Sand, fine to medium ,
silty, moderate-yellowish -
brown .

Alluviu m
DESCRIPTION OF DEPOSIT S

Sentinel	 Butte Formatio n

	

4-10

	

Shale, silty, yellowish-gray .

	

10-16

	

Sandstone, very fine grained ,
moderate-yellow .

	

16-49

	

Siltstone, shaly, sandy ,
lignitic, variegated gree n
and brown .

'

	

49-72

	

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

	

72-122

	

Shale, silty, carbonaceous ;
interbedded with variegate d
green and brown clayey ,
sandy siltstone .

	

122-158

	

Sandstone, very fine grained ,
silty, greenish-gray .

	

158-232

	

Shale, silty, variegate d
gray, green, and black ;
interbedded with sandy ,
carbonaceous, olive-gray
siltstone .

Lignite, black .

Shale and siltstone, inter -
bedded, carbonaceous ,
variegated white, green ,
gray, and brown .

Lignite, hard, black ; shal e
interbeds .

Shale, silty, sandy, carbo-
naceous, medium-dark-gray t o
variegated gray, green, an d
brown .

Sandstone, fine to medium -
grained, grayish-green ;
bottom 20 ft very carbo-
naceous .

Tongue River Formatio n

Siltstone and claystone ,
sandy, carbonaceous ; inter-
bedded with thin, very fin e
grained sandstone .

Lignite, hard, black .

Siltstone, sandy, carbo-
naceous, variegated gray ,
green, and brown ; inter -
bedded with shale .



NDSWC 4600, Continue d

LOCATION : 143-093-O9BC6

	

DATE DRILLED :

	

October 197 3

ALTITUDE : 21 33

	

DEPTH : 96 5
(FT, MSL)

	

(FT)

POTENTIAL (mv) RESISTANCE(OHMS) DESCRIPTION OF DEPOSIT S
Tongue River Formation ,

Continue d

1,300 -

Sandstone, very fine t o
fine-grained, greenish -
gray .

610-65 0

650-682 Shale, silty, sandy, carbo-
naceous, greenish-gray t o
dusky-brown ; lignite from
666 to 671 ft .

Sandstone, fine to medium -
grained, dark-green ; thi n
carbonaceous shale bed s
at 700 and 720 ft ; lignit e
730-733 ft .

682-73 3
1,400 -

1,500 -

1,600 -

1,700 -

	

733-742

	

Shale, carbonaceous ,
grayish-brown .

	

742-759

	

Sandstone, medium-grained ,
dark-green .

Cannonball-Ludlow Formations ,
undifferentiate d

	

759-840

	

Shale, carbonaceous, inter -
bedded with siltstone ,
sandstone, and lignite .

	

840-856

	

Sandstone, very fin e
grained, clayey, greenish -
gray .

1,800-

	

856-861

	

Lignite, hard, black .

	

861-965

	

Claystone, carbonaceous ,
variegated green and gray ;
interbedded with siltstone .

1,900 -

2,000 -

2,100 -

2,200-

2,300 -

2,400 -
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NDSWC 471 8

LOCATION :

	

143-093-09CBC

	

DATEDRILLED : June 197 4

DEPTH : 14 0
(FT )

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

'-+.-___Glacial	 drif t
- -

	

----------
0-12

	

clayey, sandy-,--
_ -

	

-

	

moderate-yellowish-brown .

12=45__=0ravel and sand, fine to
-

	

coarse, moderate-yellowish -
brown .

45-71 Silt, sandy, clayey, olive-
gray ; numerous thin grave l
lenses ; much detrita l
lignite from 52-72 ft (till) .

71-118

	

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

	

--

	

Sentinel	 Butte Formatio n

_-118=140

	

Siltstone, clayey, medium -
--- dark-gray_=_

ALTITUDE :

	

21 2 8
(FT, MSL )

Gamma log----
(T .C . 4 )
	 POTENTIAL (MV)

-20 -

=60

- 80 -

- 100 -

- 120 -

- 140 -

- 160 -

- 180

- 200

- 220

240
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NDSWC 472 0

LOCATION : 143-093-1 OBCB

	

DATE DRILLED : June 197 4

ALTITUDE : 21 65

	

DEPTH : 14 0
IFT, MSL)

	

(FT)

	POTENTIAL IMV)	 RESISTANCEIOHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

f	 	 0-45

	

Silt, clayey, sandy ,
,	 moderate-yellowish-brown .

	

45-94

	

Sand, very fine to coarse ,
lignitic, subangular t o
subrounded ; scattered sil t
and clay lenses .

94-110-- Clay, silty, sandy, pebbly ,
lignitic, olive-gray (till) .

	

110-116

	

Sand, very fine to medium ,
lignitic, subangular .

	 116-119

	

Clay, silty, pebbly, olive -
l=gray to greenish-gray .

Sentinel	 Butf	 Formation

	

119-128

	

Sandstone, very fine to fine-
grained, hard, calcareous ,
micaceous, light-gray .

	

128-140

	

Siltstone, hard, siliceous ,
medium-dark-gray .
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NDSWC 822 8

LOCATION :

	

1 43-093-1 4AAD

	

DATE DRILLED : November 197 1

ALTITUDE :

	

2143

	

DEPTH : 200
(FT, MSL)

	

(FT )

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

	

0-1

	

Topsoil, silty, clayey ,
grayish-black .

	

1-55

	

Clay, silty, moderate-
yellowish-gray .

	

55-90

	

Clay, silty, medium-dark-
gray .

	

98-120

	

Clay, silty, sandy, lig-
nitic, medium-gray ;
occasional sand lenses .

	

120-140

	

Sand, very fine to coarse ,
subangular to subrounded .

	

140-162

	

Clay, sandy, silty, olive-
gray .
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162-172

	

Sand, fine to medium,
clayey .

	

172-178

	

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

Sentinel	 Butte Formatio n

	

178-200

	

Shale, silty, hard, non -
calcareous, medium-light -
gray ; thin lignite seams .



143-093-3100 0
(Log from R . J . Thompson )

Altitude :

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Clay	 79

	

7 9
Coal	 .5

	

79 . 5
Clay	 10 .5

	

9 0
Coal

	

-

	

-

	

5

	

9 5
Clay	

	

3

	

9 8

NDSWC 471 7

LOCATION : 1 43-093-33BB B

ALTITUDE : 207 8
(FT, MSL)

DATE DRILLED : June 197 4

DEPTH :

	

12 0
(FT)

17 0

POTENTIAL (MV) 	RESISTANCE IOHMS)

	

_/DESCRIPTION OF DEPOSIT S
rte"

Alluvium and glacial drift ,A	 undifferentiated	

b-31

	

Silt, clayey, sandy ,
moderate-yellowish-brown .

62-78--- Sand and gravel, cla y
lensse 67-71 ft .

78-91---Silt, sandy, clayey, dark -
gray ; scattered sand an d

	

—~-

	

gravel lenses .

Sentinel	 Butte Formatio n

	

91-120

	

Siltstone, sandy, clayey ,
medium-gray ; contain s
carbonaceous inclusions .

31-62

	

Clay, pebbly, lignitic ,
moderate-yellowish-brown to

1}

	

dark-gray ; few sand an d
gravel lenses (till) .



143-093-33BC C
(Log from K . J . Thompson )

Alti :ude :

Geologi c
source

	

Materia l

Gravel	
Sand	
Clay, sandy	
Sand, coarse, gravelly	
Coal slack	
Clay	
Gravel, sandy	
Coal slack
Clay, sandy
Clay
Coal
Clay

143-093-33DD D
NDSWC 462 1

Altitude :

	

2032 ft

Alluvium and glacial drift, undifferentiated :
Topsoil, sandy, dusky-brown	
Silt, yellowish-gray
Clay, silty, moderate-yellowish-brown 	
Clay, olive-gray; contains thin sand an d
gravel lenses ; gravel composed largel y
of "scoria"	

Sand, medium to coarse, lignitic ,
subrounded, medium-gray

Gravel, fine to medium, sandy ; numerou s
clay lenses ; gravel composed largely o f
"western-type gravel" and abundan t
lignite

Sentinel Butte Formation :
Sandstone, fine-grained, clayey, light -

green	
Shale, hard, medium-gray	
Siltstone, lignitic, carbonaceous, medium -

gray ; interbedded with thin clay an d
sand beds

143-094-05BC B
(Log from R . J . Thompson )

Altitude :

Sand and gravel
Sand
Clay
Coal (water)
Clay

143-094-08000 2
(Log from K . J . Thompson )

Altitude :

Clay, sandy	
Gravel	
Sand (water)	
Gravel	

171

	

r

Thicknes s
(feet)

Dept h
(feet )

4 4
9 1 3
7 2 0
5 2 5
2 2 7

21 4 8
2 5 0
1 5 1

15 6 6
11 7 7
2 7 9
6 8 5

2 2
3 5
3 8

11 1 9

18 3 7

10 4 7

3 5 0
8 5 8

42 100

5 5
27 3 2
29 6 1

2 6 3
7 7 0

18 1 8
2 2 0

62 82



NDSWC 819 7

LOCATION : 143-094-1 7 BBA

	

DATE DRILLED : October 197 1

ALTITUDE : 2110

	

DEPTH : 20 0
(FT, MSL)

	

(FT)

POTENTIAL (mv) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

	

0-1

	

Topsoil, silty, clayey ,
grayish-black .

	

1-18

	

Clay, silty, sandy, pebbly ,
moderate-yellowish-brow n
(till) .

	

26-118

	

Sand, very fine to coarse ,
subangular to subrounded ;
occasional clay lense .

131-142

	

Sand, very fine to medium ,
silty, clayey, lignitic ,
subrounded .

Sentinel	 Butte Formatio n

177-200 Sandstone, fine-grained ,
silty, clayey, lignitic ,
noncalcareous, micaceous .
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143-094-19CB C
NDSWC 468 2

Altitude :

Geologic Thickness Dept h
soLrce

	

Material (feet) (feet )

Alluvium :
Clay,

	

sandy,

	

silty,

	

dark-yellowish-brown	 10 1 0
Sand,

	

fine

	

to

	

coarse,

	

clayey,

	

silty ,
subrounded,

	

dark-yellowish-brown 	 5 1 5
Gravel,

	

fine to

	

coarse,

	

sandy	 2 1 7
Lignite,

	

detrital	 1 1 8

Sentinel

	

Butte

	

Formation :
22 4 0Siltstone,

	

sandy, medium-gray	

143-094-19DCD 2

Altitude :

NDSWC 819 9

2115

	

f t

Glacial

	

drift :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown ;

	

scattered

	

pebbles

	

(till)	 19 2 0
Sand,

	

very

	

fine

	

to

	

medium,

	

lignitic ,
subrounded	 43 6 3

Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

angula r
to well

	

rounded	 10 7 3
Clay,

	

silty,

	

olive-gray	 6 7 9
Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

clayey ,
angular

	

to

	

rounded	 11 90
Cobbles

	

and

	

boulders	 2 9 2

Sentinel

	

Butte

	

Formation :

8 10 0

Shale,

	

hard,

	

noncalcareous,

	

medium-
light-gray ;

	

contains

	

carbonaceou s
laminae	

143-094-20BC C
NDSWC 819 8

Altitude :

	

2090

	

f t

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

sandy,

	

grayish -
black	 1

	

1
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown	 5

	

6
Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

angula r
to

	

well

	

rounded	 13

	

1 9

Sentinel

	

Butte

	

Formation :

41

	

6 0

Shale,

	

silty,

	

calcareous,

	

medium-light -
gray to

	

light-greenish-gray ;

	

few
lignite

	

streaks	

17 3



NDSWC 468 3

LOCATION :

	

143 - 0 94 - 2 0D C C

ALTITUDE :

	

2097

DATE DRILLED : June 197 4

DEPTH : 18 0
(FT, MSL)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
undifferentiate d

	

0-10

	

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

	

10-13

	

and .

	

13-22

	

Silt, clayey, moderate-
yellowish-brown .

s

Sentinel	 Butte Formatio n

152-154=Sandstone, very fine grained ,
calcareous, grayish-white .

	 154-164	 Siltstone, clayey, sandy ,
medium-gray to brownish -

'~~
gray .

	

164-171

	

Lignite, black ; thin inter -
)

	

beds of carbonaceous shale .

	

171-180

	

Siltstone, hard, siliceous ,
light-gray to medium-gray .

- 200

- 220 -

- 240 -

22-122

	

Sand, very fine to ver y
coarse, lignitic, subangula r
to rounded ; few thin cla y
lenses .

60

80

- 100 -

20

40

- 120

- 140

- 16 0

- 180

122-152

	

Sand, fine to very coarse ,
silty, gravelly, subrounded .
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143-094-21CCA 1
(Log from Mann Drilling Co . )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Sand	 16 1 6
Gravel	 8 2 4
Clay	 35 5 9
Clay,

	

sandy	 22 8 1
Coal	 8 8 9
Clay	 - -

143-094-23BA C
NDSWC 468 5

Altitude :

Alluvium :
Clay,

	

silty,

	

sandy,

	

dark-yellowish-brown	 6 6
Sand,

	

very

	

fine

	

to coarse,

	

silty,

	

clayey ,
lignitic	 13 1 9

Sentinel

	

Butte

	

Formation :
Siltstone,

	

medium-light-gray	 21 4 0

143-094-23BC D
NDSWC 468 6

Altitude :

Alluvium :
Clay,

	

sandy,

	

silty,

	

dusky-yellow	 7 7
Sand,

	

fine

	

to

	

very

	

coarse,

	

lignitic ,
subrounded	 11 1 8

Clay,

	

sandy,

	

dark-gray	 1 1 9

Sentinel

	

Butte

	

Formation :
Siltstone,

	

clayey, medium-light-gray t o
greenish-gray ;

	

few thin

	

lignite

	

seams---- 21 4 0

143-094-28AA B
(Log

	

from Mann

	

Drilling

	

Co . )

Altitude :

Clay,

	

sandy,

	

brown	 14 1 4
Clay,

	

gray	 8 2 2
Lignite	 1 2 3
Clay,

	

gray	 61 .5 84 . 5
Lignite	 1 .5 8 6

17 5



143-094-28BB B
NDSWC 468 4

Altitude :

	

2089 ft

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Clay,

	

silty,

	

sandy,

	

dark-yellowish-brown ;
scattered

	

pebbles	 10 1 0
Sand,

	

very fine

	

to

	

very

	

coarse,

	

gravelly ,
subangular

	

to

	

rounded	 16 2 6
Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

sub -
rounded	 4 3 0

Sentinel

	

Butte

	

Formation :
30 6 0Siltstone,

	

clayey,

	

greenish-gray	

143-094-31AD A

Altitude :

NDSWC 820 0

2111

	

f t

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
1 1Topsoil,

	

silty,

	

clayey,

	

grayish-black	
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown	 12 1 3

Sand,

	

very

	

fine

	

to medium,

	

silty,

	

clayey ,
subrounded	 6 1 9

Clay,

	

silty,

	

olive-gray ;

	

isolated

	

san d
lenses	 13 3 2

Sand,

	

very

	

fine

	

to coarse,

	

subangular

	

t o
subrounded	 28 6 0

Sand,

	

very

	

fine

	

to

	

coarse,

	

clayey,

	

sub -
angular

	

to

	

subrounded	 51 11 1
Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

angular
to

	

subrounded	 4 11 5
Sand,

	

very fine

	

to

	

coarse,

	

gravelly ,
subangular to

	

subrounded	 25 14 0
Clay,

	

silty,

	

medium-gray	 9 14 9
Boulder,

	

sandstone,

	

light-gray	 1 15 0
Sand,

	

fine

	

to

	

very coarse,

	

clayey ,
gravelly,

	

subangular

	

to

	

subrounded	 29 17 9
Clay,

	

sandy,

	

silty,

	

olive-black	 9 18 8
Clay,

	

silty,

	

sandy,

	

medium-gray	 12 20 0

Sentinel Butte

	

Formation :
Shale,

	

silty,

	

hard,

	

calcareous,

	

medium-
light-gray	 11 21 1

Sandstone,

	

fine-grained,

	

micaceous ,
calcareous	 9 220

17 6



NDSWC 820 1

LOCATION : 143-094-3200 0

ALTITUDE : 21 3 0
(FT, MSL)

DATE DRILLED :

	

October 197 1

DEPTH : 22 0
(FT )

17 7

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

	

0-1

	

Topsoil, silty, clayey ,
grayish-black .

	

1-33

	

Clay, silty, sandy, pebbly ,
moderate-yellowish-brow n
(till) .

Glacial drift

33-38 Gravel, fine to medium ,
clayey, angular to sub -
rounded .

	

38-80

	

Sand, very fine to coarse ,
lignitic, subangular t o
subrounded .

	

80-104

	

Sand, fine to very coarse ,
gravelly, subangular t o
subrounded .

	

104. 122

	

Sand, very fine to coarse ,
lignitic, subangular t o
rounded .

	

122-175

	

Gravel, fine to very coarse ,
sandy, angular to rounded ;
clay lenses in lower 30 ft .

203-220

	

Shale, sandy, hard, non -
calcareous, medium-light-
gray ; occasional thi n
lignite seams .



143-095-03CB B
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Depth
source Material (feet) (feet )

Topsoil,

	

scoria	 44 4 4
Coal,

	

ors,	 1 4 5
Clay	 10 5 5
Coal,

	

dry	 1 5 6
Clay	 1 5 7
Coal	 2 5 9
Clay	 19 7 8
Coal

	

(water)	 5 8 3
Clay	 17 10 0

143-095-06BD D
NDSWC 467 7

Altitude :

Alluvium :
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown	 11

	

1 1
Sand,

	

fine

	

to

	

very

	

coarse,

	

gravelly ,
subangular

	

to

	

rounded,

	

moderate -
yellowish-brown	 11

	

2 2

Sentinel

	

Butte

	

Formation :
18

	

4 0Siltstone,

	

clayey,

	

medium-gray	

17 8



NDSWC 467 8

LOCATION : 143-095-06CAB DATEDRILLED :

	

June

	

197 4

ALTITUDE : 2218 DEPTH :

	

400
[FT, MSLI

	

(FT)

17 9



NDSWC 4678, Continue d

LOCATION : 143-095-06CA B

ALTITUDE : 221 8
(FT, MSL)

POTENTIAL (MV)

DATE DRILLED :

	

June 197 4

DEPTH :

	

40 0
(FT)

RESISTANCE IooMs)

	

DESCRIPTION OF DEPOSIT S
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143-095-06CAB, Continue d
NDSWC 467 8

Altitude :

	

2218 f t

Geologi c
source

	

Materia l

Alluvium :
Sand, medium to very coarse, gravelly ,

	

subangular to subrounded, pale-yellowish 	
brown	

Sentinel Butte Formation :
Sandstone, very fine to fine-grained ,
micaceous, moderate-yellowish-brown	

Siltstone, medium-gray	
Lignite, hard, brownish-black 	
Siltstone, sandy, calcareous, light-gray ;
contains thin lignite seams	

Lignite, hard, shaly, brownish-black	
Siltstone, calcareous, medium-gray 	
Claystone, silty, light-brownish-gray 	
Claystone, sandy, carbonaceous, light -

greenish-gray	
Siltstone, medium-gray ; interbedded wit h
sandy claystone 	

	

Sandstone, fine-grained, hard, light-gray 	
Sandstone, very fine to fine-grained ,
clayey, subangular, micaceous, greenish -
gray	

	

Shale, silty, carbonaceous, brownish-gray 	
Claystone, medium-gray ; contains sandston e

concretions	
Sandstone, very fine to fine-grained ,

	

subangular to subrounded, greenish-gray 	

	

Siltstone, hard, greenish-gray to brownish 	
gray ; contains thin lignite seams	

Sandstone, very fine grained, clayey ,
silty, greenish-gray 	

Claystone, silty, medium-gray 	
Siltstone, clayey, medium-light-gray	
Limestone, hard, light-gray

Siltstone, sandy, calcareous, light-gray 	

Thicknes s
(feet)

Dept h
(feet )

7 7

7 1 4
9 2 3
4 2 7

34 6 1
9 7 0

18 8 8
72 160

5 16 5

27 19 2
2 19 4

14 208
12 22 0

26 246

4 25 0

6 25 6

10 266
58 324
22 346
3 34 9

51 400
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143-095-07CB B
(Log from Heiser Well Drilling )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Sand	 18 1 8
Coal	 2 2 0
Clay,

	

heavy	 10 3 0
Coal	 2 3 2

Altitude :

143-095-32AC B
(Log

	

from Mann

	

Drilling

	

Co . )

Clay,

	

sandy,

	

buff	 8 8
Gravel	 1 9
Clay,

	

gray	 19 2 8
Lignite	 8 3 6
Clay,

	

gray	 13 4 9
Lignite	 1 5 0
Clay	 180 23 0
Sand	 40 27 0

143-095-33AA D
NDSWC 468 1

Altitude :

	

2163

	

f t

Alluvium :
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown	 5

	

5
Sand,

	

very

	

fine

	

to

	

coarse,

	

gravelly ,
lignitic	 25

	

3 0

Sentinel

	

Butte

	

Formation :
10

	

4 0Claystone,

	

sandy,

	

medium-gray	

143-096-03AB A
NDSWC 467 9

Altitude :

Alluvium :
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown	 2 2

Sand,

	

very fine to

	

very coarse,

	

clayey ,
silty,

	

subangular	 8 1 0

Sentinel

	

Butte Formation :

8 1 8
Sandstone,

	

very fine to fine-grained ,
silty,

	

medium-bluish-gray 	
Claystone,

	

silty,

	

sandy,

	

medium-gray	 22 4 0

18 2



143-096-12ADB
(Log from Wallace Beaudoin )

Altitude :

Geologic
source Material

Thicknes s
(feet)

Depth
{feet )

Topsoil	 1 1
Sand,

	

yellow	 29 3 0
Clay,

	

blue	 20 5 0
Coal	 3 5 3
Clay,

	

blue	 27 8 0
Coal,

	

water seepage	 4 8 4
Clay,

	

blue	 16 10 0
Coal	 2 10 2
Clay,

	

sandy	 33 13 5
Coal,

	

water-bearing	 2 13 7
Clay	 13 15 0

Altitude :

143-096-12ADD
(Log

	

from R .

	

J .

	

Thompson )

Topsoil

	

and

	

sand	 13 1 3
Clay	 11 .5 24 . 5
Rock	 1 25 . 5
Clay	 8 .5 4 4
Coal

	

with

	

clay

	

streaks

	

(water)	 18 6 2
Clay	 20 8 2
Rock	 2 .5 84 . 5
Clay	 12 .5 9 7
Coal	 1 9 8
Clay	 5 10 3
Rock	 1 10 4
Clay	 29 .5 133 . 5
Coal	 1 134 . 5
Sand

	

(red water)	 15 .5 15 0
Clay	 6 156
Rock	 1 1 5 7
Clay	 38 .5 195 . 5
Coal

	

(red water)	 3 .5 199
Clay	
Dry hole

5 204

Altitude :

143-096-21BDD
(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil	 1 1
Sand,

	

yellow	 79 8 0
Sandstone	 30 11 0
Sand,

	

blue	 15 12 5
No

	

sample	 25 150
Coal	 1 15 1
Clay	 16 167

18 3



143-096-22BB C
(Log from Wallace Beaudoin )

Altitude :

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Topsoil	 1

	

1
Sand, yellow	 94

	

9 5
Sand and gravel	 5

	

10 0
Clay	 50

	

15 0
Coal	 1

	

15 1
Clay	 9

	

16 0
Clay, sandy	 5

	

16 5
Sand, blue (water)	 15

	

18 0
Coal (water)	 1

	

18 1
Clay	 3

	

18 4

143-096-25DC C
(Log from Mann Drilling Co . )

Altitude :

Sand, brown	 14

	

1 4
Clay, gray	 29

	

4 3
Sand, oxidized	 43

	

8 6
Clay, sandy, gray	 29

	

11 5
Lignite	 1

	

11 6
Clay, brown	 12

	

12 8
Lignite	 10

	

13 8
Clay	 2

	

14 0

143-096-27DB B
(Log from Mann Drilling Co . )

Altitude :

Sand, fine, brown	 90

	

9 0
Lignite	 20

	

11 0
Clay, gray	 40

	

15 0
Sand	 25

	

17 5

143-096-32DBA
(Log from Mann Drilling Co . )

Altitude :

Clay, sandy	
Clay	
Rock	
Clay	
Coal, soft	
Coal, hard	

184

17

	

1 7
26

	

4 3
1

	

4 4
32

	

7 6
8

	

8 4
6

	

90



143-096-33BC B
NDSWC 820 2

Altitude :

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown	 20 2 1

Sand,

	

very

	

fine

	

to

	

medium,

	

silty,

	

lignitic ,
subangular

	

to

	

subrounded	 5 2 6
Clay,

	

silty,

	

dark-yellowish-brown	 3 2 9
Gravel,

	

fine

	

to

	

coarse,

	

clayey,

	

angular

	

t o
subrounded	 3 3 2

Sentinel

	

Butte

	

Formation :
28 6 0Siltstone,

	

clayey,

	

hard,

	

calcareous	

143-096-33CB B

Altitude :

NDSWC 8203

1 1
Glacial

	

drift :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	
Clay,

	

silty,

	

sandy,

	

pebbly,

	

moderate-
yellowish-brown

	

(till)	 20 2 1
Sand,

	

very

	

fine

	

to medium,

	

silty,

	

clayey ,
subangular	 4 2 5

Sentinel

	

Butte

	

Formation :

19 44
Siltstone,

	

clayey,

	

hard,

	

moderate-
yellowish-brown	

Siltstone,

	

clayey,

	

sandy,

	

hard,

	

calcareous	 36 80

143-097-05DA C

Altitude :

(Log

	

from

	

R .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 25 2 5
Coal,slack	 1 2 6
Clay,

	

sandy	 12 3 8
Sand	 30 6 8
Sand,

	

blue	 11 7 9
Rock	 1 8 0
Sand,

	

blue	 13 9 3
Rock	 .5 93 . 5
Clay	 1 .5 9 5
Coal	 .5 95 . 5
Clay,

	

black	 3 98 . 5
Coal	 1 .5 10 0
Clay	 2 102

18 5



144-091-05ADA
NDSWC'821 4

Altitude :

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil,

	

silty,

	

sandy,

	

brownish-black	 1 1
Sand,

	

fine

	

to

	

very

	

coarse,

	

silty,

	

gravelly ,
1ignitic	 9 1 0

Gravel,

	

fine to

	

very coarse,

	

sandy ,
angular

	

to

	

subrounded	 8 1 8

Sentinel

	

Butte

	

Formation :

22 40
Shale,

	

noncalcareous,

	

medium-gray

	

t o
light-greenish-gray	

144-091-10AC D

Altitude :

(Log

	

from Opp

	

Drilling )

Topsoil,

	

black	 1 1
Clay,

	

black

	

to

	

brown	 3 4
Gravel	 1 5
Sand,

	

yellow	 17 2 2
Sand,

	

blue-green

	

(water)	 6 2 8

144-091-10BD B

Altitude :

(Log

	

from

	

Opp

	

Drilling )

Sand,

	

dark	 4 4
Gravel	 3 7
Sand,

	

gray	 5 1 2
Sand,

	

yellow	 10 2 2
Rock	 3 2 5
Clay,

	

blue	 18 4 3
Coal

	

(water)	 2 4 5

144-091-10CAA 3

Altitude :

(Log

	

from

	

E .

	

A .

	

Bodin )

Topsoil,

	

gray	 3 3
Clay,

	

yellow	 19 2 2
Clay,

	

sandy,

	

yellow	 32 5 4
Coal

	

slack	 1 5 5
Sand,

	

fine

	

(water-bearing)	 2 5 7
Coal	 9 6 6
Shale,

	

gray	 2 68

18 6



144-091-10CB B
NDSWC 470 3

Altitude :

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Glacial drift :
Sand, fine to very coarse, gravelly ,

subangular to rounded 	 5

	

5

Sentinel Butte Formation :
Sandstone, fine-grained, clayey ,

subangular, moderate-yellowish-brown	 5

	

1 0
Siltstone, clayey, moderate-yellowish -

brown	 6

	

1 6
Siltstone, clayey, medium-gray 	 16

	

3 2
Lignite, hard, black	 6

	

3 8
Siltstone, clayey, medium-gray t o

brownish-gray ; thin lignite seams 	 7

	

4 5
Siltstone, clayey, greenish-gray	 15

	

6 0

144-091-1000 8
(Log from Opp Drilling )

Altitude :

Topsoil, black	 2

	

2
Clay, dark	 8

	

1 0
Clay, yellow	 15

	

2 5
Sand, yellow	 24

	

4 9
Sand, blue (water)	 7

	

5 6
Gravel	 2

	

5 8

187



NDSWC 470 5

LOCATION :

	

144-091-11BBB

	

DATEDRILLED : June 197 4

ALTITUDE :

	

DEPTH : 10 0
(FT, MSL)

	

(FT )

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Sentinel	 Butte Formatio n

	

0-4

	

Clay, silty, dark-gray .

	

4-10

	

Clay, bentonitic, light -
greenish-gray .

10-21i- Siltstone, clayey ,
43

	

carboniferous, light-gray .

	

21-36

	

and, fine- to medium -
grained, lignitic ,
yellowish-gray .

	

36-60

	

Sandstone, fine- to medium -
grained, silty, lignitic ,
angular to subangular ,
light-gray .

	

60-84

	

Sand, fine- to medium -
grained, silty, lignitic ,
angular to subangular ,
greenish-gray ; scattere d
pyrite crystals .

	

84-88

	

Claystone, silty, lignitic ,
dark-gray; scattered pyrit e
	 crystals .

100 -

	

-88-100

	

Claystone, silty, bluish -
gray .

120 -

140 -

160 -

180 -

200 -

220 -

240

	

18 8

POTENTIAL (mv)

	

- 20

40

60

80



144-091-11BCA 1
(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

No sample	 10 1 0
Sand and

	

clay	 46 5 6
Sand and gravel

	

(water)	 16 7 2
Sand	 2 7 4

Altitude :

144-091-11BCA 2
(Log

	

from

	

K .

	

J .

	

Thompson )

Clay	 20 2 0
Sand,

	

red,

	

dry	 5 2 5
Sand and

	

gravel

	

(water)	 20 4 5

144-091-1100 0
NDSWC 470 6

Altitude :

Sentinel Butte Formation :
Silt, sandy, clayey, moderate-yellowish -

brown	 10

	

1 0
Siltstone,

	

clayey,

	

carbonaceous,

	

dark -
yellowish-brown	 7

	

1 7
Lignite,

	

hard,

	

black	 3

	

2 0
Siltstone,

	

clayey,

	

carbonaceous,

	

greenish -
gray	 6

	

2 6
Lignite,

	

black	 1

	

2 7
Sand,

	

very

	

fine

	

to

	

fine-grained,

	

silty ,
angular

	

to

	

subangular,

	

carbonaceous ;
scattered pyrite crystals 	 8

	

3 5
Siltstone,

	

clayey,

	

sandy,

	

carbonaceous ,
olive-gray ;

	

scattered

	

pyrite crystals 	 41

	

7 6
Lignite,

	

black	 4

	

80

144-091-11DD D
NDSWC 470 4

Altitude :

Alluvium :
Sand,

	

fine

	

to

	

very coarse,

	

subangular ,
moderate-reddish-brown	 13 1 3

Sentinel

	

Butte

	

Formation :
Sandstone,

	

very fine

	

to

	

fine-grained ,
lignitic,

	

subangular

	

to

	

subrounded ,
moderate-yellowish-brown	 33 4 6

Sandstone,

	

very fine

	

to medium-grained ,
lignitic,

	

angular

	

to

	

subangular,

	

medium -
bluish-gray ;

	

contains

	

numerous

	

pyrit e
crystals	 26 7 2

Siltstone,

	

brownish-gray ;

	

interbedded

	

wit h
brown carbonaceous

	

shale	 7 7 9
Lignite,

	

hard,

	

black	 4 8 3
Siltstone,

	

medium-gray	 2 8 5
Lignite,

	

hard,

	

black	 2 8 7
Siltstone,

	

medium-dark-gray ;

	

lignite
98-99 ft	 13 10 0

18 9



144-091-15CAD 1
(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Clay	
44 4 4

Rock	 2 4 6
clay	 23 6 9
Coal

	

(seep)	 5 7 4
clay	 7 8 1
Clay,

	

coal

	

streak	 2 8 3
Coal

	

(dry)

	

1 8 4	
4 0Clay	 12 4

13 2Coal

	

(water)	 8
clay	 5 13 7
Coal(?)	 2 13 9
Clay	 6 14 5

144-091-23DB B
(Log

	

from

	

Frank

	

Bandy )

Altitude : 1963

	

f t

Topsoil	 21 2 1
Shale,

	

blue	 28 4 9

Coal	 2 5 1
Shale,

	

blue	 53 10 4
Coal	 5 10 9
Shale,

	

blue	 94 20 3
Coal	 3 20 6
Shale,

	

blue	 114 32 0
Sand	 62 38 2
Coal	 13 39 5
Shale,

	

blue	 200 595
Shale,

	

sandy	 12 60 7
Shale,

	

blue	 499 1106
Sand

	

and

	

clay	 126 123 2
Sand,

	

water	 68 130 0
Shale,

	

blue	 20 1320

19 0



NDSWC 4603 and 4603 A

LOCATION : 144-091 -30AAA1 , 2

ALTITUDE :
(FT, MSL)

222 2

POTENTIAL (MV) RESISTANCE (OHMS)

	

0-1

	

Topsoil, sandy, dusky-brown .

	

1-9

	

Sand, fine to medium ,
moderate-reddish-brown .

Sentinel	 Butte Formatio n

	

9-19

	

Siltstone, clayey, sandy ,
yellowish-green .

	

19-40

	

Sandstone, very fine grained ,
greenish-gray .

	

40-61

	

Shale, silty, sandy, hard ,
grayish-green to black at
bottom ; lignite 49-59 ft .

	

61-84

	

Siltstone, clayey, sandy ,
variegated green, gray, an d
brown .

	

104-144

	

Shale, silty, sandy, car-
bonaceous, brownish-gra y
to black ; lignite from 123 -
126 ft .

Lignite, hard, black .

Siltstone, clayey, sandy ,
carbonaceous, variegate d
green, brown, and black t o
light-olive-gray nea r
bottom ; lignite 194-202 ft .

	

215-217

	

Lignite, hard, black .

310-364 Sandstone, very fine to
medium-grained, carbona-
ceous, variegated green ,
gray, brown, and black .

	

I

382-411

	

Shale, silty, medium-gray .

	

411-414

	

Lignite, black .

	 414-444

	

Siltstone, clayey, light-
to medium-gray ; lignite 426 -
432 ft .

DATE DRILLED : November 197 3

DEPTH : 1140, 52 0
(FT)

DESCRIPTION OF DEPOSIT S

Glacial drif t

90-104 Siltstone, clayey, sandy ,
white to light-greenish -
gray .

217-310

	

Shale, hard, carbonaceous ,
variegated gray, green ,
and brown ; interbedded wit h
siltstone and lignite .



NDSWC 4603 and 4603A, Continue d

LOCATION :

	

144-091-30AAA1, 2

ALTITUDE :

	

222 2
(FT, MSL)

	POTENTIAL (MV)	 RESISTANCE IOHMS)

	

DESCRIPTION OF DEPOSIT S

Sentinel Butte Formation ,
Continue d

	

444-482

	

Shale, laminated, medium- t o
dark-gray .

482-556 Sandstone, very fine to fine -
grained, silty, light-olive -
gray to greenish-gray .

	

556-562

	

Shale, hard, lignitic, dusky -
green .

Tongue River Formatio n

	

562-566

	

Lignite, hard, black .

	

566-585

	

Siltstone, clayey, hard ,
carbonaceous, light-gree n
to light-olive-gray .

	

585-619

	

Sandstone, very fine t o
medium-grained, light -

	

1,600 -

	

olive-gray .

	

619-709

	

Shale, silty and sandy ,
carbonaceous ; color varie s
from brownish-gray to blac k
to light-olive-gray ; fe w
thin sandstone interbeds ;
lignite from 641-646 ft an d
680-686 ft .

709-819 Sandstone, medium-grained ,
dusky-green ; contains shel l
fragments and thin lignit e
beds in lower part .

	

819-838

	

Shale, hard, dark-gray .

	

838-852

	

Siltstone, clayey, sandy ,
light-green .

	

852-878

	

Sandstone, very fine t o
fine-grained, greenish-gra y
to grayish-green .

	

2,000-

	

878-901

	

Shale, silty, light-gray .

	

901-916

	

Siltstone, sandy, carbo-
naceous, dark-gray ; inter-
bedded with shale .

-2,100 -

	

916-920

	

Lignite, hard, black .

	

920-940

	

Shale, silty, sandy, car-
bonaceous, dusky-brown .

Cannonball-Ludlow Formations ,
	 undifferentiated

	

940-944

	

Lignite .

DATE DRILLED : November 197 3

DEPTH : 1140, 52 0
(FT)

-1,300 -

1,400 -

-1,500 -

1,700 -

1,800

1,900 -

2,200 -

2,300 -

2,400 -

944-98 2

982-104 0

192

Shale, hard, variegated gray ,
green, and brown ; interbedde d
with lignite seams .

Sandstone, very fine to fine -
grained, silty, light-greenish-
gray ; shell fragments .



NDSWC

	

4603,

	

Continued

LOCATION : 144-091-30AAA1,2 DATE DRILLED :

	

November

	

197 3

ALTITUDE :

(FT, MSL)

2222 DEPTH :

(FT)

1140,

	

520

POTENTIAL (MV)

	

RESISTANCE (OHMSI

	

DESCRIPTION O F D EPOSITS

Cannonball-Ludlow Formations ,
	 undifferentiated,	 Continued

1040-1116 Siltstone, clayey, sandy ,

1,300 -

	

white to light-gray .

1116-1140

	

Siltstone, clayey, hard ,
greenish-gray .

1,400 -

1,500 -

1,600 -

1,700 -

-1,800

- 1,900

-2,000

-2,10 0

- 2,200

2,300

2,400
19 3



144-091-34DDB 2
(Log from Opp Drilling )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Sand,

	

black	 2 2
Sand,

	

yellow	 13 1 5
Sand,

	

blue

	

(water)	 21 3 6

Altitude :

144-092-04DB B
(Log

	

from

	

Sailer

	

Drilling )

Topsoil	 2 2
Clay,

	

sandy	 48 5 0
Clay	 8 5 8
Coal	 2 6 0
Clay	 29 8 9
Coal	 11 10 0

Altitude :

144-092-05AB B
NDSWC 821 3

Glacial

	

drift :
Topsoil,

	

silty,

	

sandy,

	

brownish-black	 1 1
Clay,

	

silty,

	

sandy,

	

dark-yellowish-brow n
(till)	 9 1 0

Sentinel

	

Butte

	

Formation :
Shale,

	

hard,

	

noncalcareous,

	

moderate-
yellowish-brown	

Shale,

	

silty,

	

hard,

	

noncalcareous,

	

medium -
5 1 5

gray

	

to

	

light-greenish-gray	 25 4 0

Altitude :

144-092-07AD D
(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 66 6 6
Coal	 2 6 8
Rock	 .5 68 . 5
Coal	 6 .5 7 5
Clay	 5 8 0

Altitude :

144-092-08CDA 2
(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 16 1 6
Gravel

	

and

	

coal,

	

wet	 3 1 9
Clay	 20 3 9
Sand,

	

blue	 6 4 5
Clay	 1 4 6
Coal

	

(water)	 2 .5 48 . 5
Clay	 22 .5 7 1
Coa l (?),

	

dry	 6 7 7
Clay	 4 81

19 4



144-092-10AD D
(Log from Ray Mohl )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Clay,

	

sandy,

	

yellow	 34 3 4
Sandstone,

	

broken	 2 3 6
Sand,

	

hard	 10 4 6
Coal	 1 4 7
Clay,

	

sandy,

	

blue	 14 6 1
Coal,

	

hard	 9 7 0
Clay,

	

gray	 18 8 8
Coal	 2 9 0
Clay,

	

sandy,

	

gray	 24 11 4
Rock	 2 11 6
Clay,

	

sandy,

	

gray	 20 13 6
Coal	 4 14 0
Clay,

	

gray	 2 14 2
Coal

	

and

	

clay	 8 15 0

144-092-11DC B

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sand	 20 2 0
Clay	 14 3 4
Rock	 1 3 5
Clay	 11 4 6
Coal

	

(water)	 10 5 6
Clay	 6 6 2

144-092-14BD 0

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

sand	 10 1 0
Gravel	 2 1 2
Sand	 15 2 7
Coal

	

(water)	 4 3 1
Clay	 9 4 0

144-092-14CD D
NDSWC 822 4

Alttude :

Glacial

	

drift :
Topsoil,

	

silty,

	

sandy,

	

clayey,

	

grayish -
black	 1

	

1
Clay,

	

silty,

	

sandy,

	

pebbly,

	

moderate -
yellowish-brown

	

(till)	 27

	

2 8
Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gra y
(till)	 29

	

5 7
Gravel,

	

cobbles,

	

and

	

boulders	 2

	

5 9

Sentinel

	

Butte

	

Formation :

2

	

6 1
Sandstone,

	

fine-grained,

	

calcareous ,
medium-bluish-gray 	

Lignite,

	

hard,

	

black	 5

	

6 6
Shale,

	

silty,

	

hard,

	

calcareous,

	

medium-
gray	 14

	

80

19 5



144-092-24CB C
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Depth
source

	

Material (feet) (feet )

Topsoil

	

and

	

sand,

	

dry,

	

red	 38 3 8
Sand,

	

blue

	

(water)	 6 4 4
Clay	 1 4 5

144-092-26CA D
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude :

Sand

	

and

	

clay	 76 7 6
Coal	 2 7 8
Clay	 32 11 0
Rock	 3 11 3
Clay	 15 12 8
Coal	 8 136
Clay	 24 16 0
Coal	 2 16 2
Clay	 46 208
Coal	 8 21 6
Clay	 6 22 2
Coal	 2 22 4
Clay	 4 22 8
Coal	 2 23 0
Clay	 14 24 4
Rock	 3 24 7
Sand	 23 27 0

144-092-27AAA
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude :

Topsoil

	

and

	

sand	 67 6 7
Rock	 1 6 8
Sand,

	

blue

	

(water)	 14 8 2
Rock	 .5 82 . 5
Sand	 17 .5 10 0

144-092-29DD D
NDSWC

	

4714

3 3

Altitude :

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Silt,

	

sandy,

	

dusky-yellow	
Sand,

	

fine

	

to

	

very coarse,

	

gravelly,

	

sub -
angular

	

to

	

subrounded,

	

moderate-
yellowish-brown	 14 1 7

Silt,

	

sandy,

	

clayey,

	

dusky-yellow	 5 2 2
Sand,

	

fine

	

to

	

medium,

	

and

	

gravel,

	

fine

	

t o
very

	

coarse,

	

subangular

	

to

	

subrounded	 18 40

Sentinel

	

Butte

	

Formation :

13 5 3
Siltstone,

	

clayey,

	

medium-gray ;

	

contain s
carbonaceous

	

inclusions	
Lignite,

	

hard,

	

black	 5 5 8
Siltstone,

	

siliceous,

	

greenish-gray	 2 60

19 6



NDSWC 462 3

LOCATION : 144-092-31DCD

	

DATE DRILLED : December 197 3

ALTITUDE : 21 63

	

DEPTH : 24 0
(FT, MSL)

	

(FT)

18-34 Clay, moderate-olive-brown ;
interbedded with thin sil t
aria sand beds .

34-53-5/ Clay, silty, sandy ,
nitic, olive-gray .

	

53-68

	

Sand, very fine to very
	 _

	

coarse, gravelly, lignitic .

	

68-86

	

Clay, silty, sandy, black .

86-126 Sand,-medium to coarse ,
lignitic, subangular t o
,5ubrounded .

_-/--

126-201-Clay, silty, sandy, pebbly ,
medium-dark-gray ; scattere d
cobbles and lignite frag -
ments (till) .

- 140 -

Sentinel Butte Formatio n

215-225_ Shale, lignitic, ver y
might-gray ; interbedded

with thin silt and sand beds .

225-240

	

Sandstone, very fine grained ,
clayey, light-olive-gray .

- 240 - 197

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
undifferentiate d

Topsoil, clayey, dark-gray .

Clay, pale-yellowish-orange .

Clay, silty, sandy, light-
olive-gray to moderate-
olive-brown .

Sand, very fine to medium ,
clayey, silty, moderate -
brown .

201-215

	

Gravel, fine to coarse ,
subrounded .

	 POTENTIAL (Mv)

- 20 -

- 40 -

- 60 -

- 80 -

- 100 -

- 120 -

- 160 -

- 180 -

- 200 -

- 220 -



NDSWC 462 2
LOCATION : 144-092-31 DDC

	

DATE DRILLED : December 197 3

ALTITUDE : 2168

	

DEPTH : 24 0
(FT, MSL)

	

(FT )

	POTENTIAL (M)4	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Alluvium and glacial drift ,
	 undifferentiated	

0-3

	

} Topsoil, clayey, dark-gray .

80-84 Sand, coarse, subangula r
to subrounded .

	

84-98

	

and, coarse, gravelly ,
lignitic .

	

98-203

	

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

Sentinel	 Butte Formatio n

203-205 . Claystone, sandy, white .

~~205-207
y

Lignite, hard, black .

"207-210

	

Shale, hard, carbonaceous ,
black .

- 240 198

	

3-8

	

Clay, dark-yellowish-orange .

	

8-18

	

Silt, clayey, sandy .

	

18-38

	

Clay, moderate-olive-brown ;
interbedded with silt an d
sand .

Clay, dark-gray ; inter -
bedded with silt, sand, an d
fine gravel .

- 140

- 160

- 180

20 -

40 -

60 -

80 -

100 -

120 -

- 200

- 220



NDSWC 4622, Continue d

LOCATION : 144-092-31 DDC

	

DATE DRILLED : December 197 3

ALTITUDE : 21 68

	

DEPTH : 24 0
(FT, MSLI

	

(FT)

POTENTIAL (MO) RESISTANCE (OHMSI

	

DESCRIPTION OF DEPOSIT S

	

Sentinel Butte Formation,	 Continue d

Siltstone, hard, grayish -
orange .

210-21 2

260 212-22 4

224-24 0

280

Siltstone, clayey, sandy ,
very light gray to medium -
gray .

Sandstone, very fine grained ,
light-greenish-gray .

144-092-32DD D
NDSWC 471 5

Altitude:

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Silt,

	

sandy,

	

moderate-yellowish-brown	 6 6
Sand,

	

fine

	

to medium,

	

clayey,

	

silty,
22 2 8subangular

	

to

	

subrounded	

Senl :inel

	

Butte

	

Formation :
2 3 0Lignite,

	

hard,

	

black	
Sand,

	

fine-

	

to

	

medium-grained,

	

lignitic ,
angular to

	

subrounded	 3 3 3
Lignite,

	

hard,

	

black	 5 3 8
Siltstone,

	

medium-dark-gray	 2 4 0

144-092-34BD D

Alt'tude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Sand	 15 1 5
Clay	 53 6 8
Coal,

	

dry	 5 7 3
Clay	 1 .5 74 . 5
Coal	 2 .5 7 7
Clay	 39 11 6
Coal

	

(water)	 7 12 3
Clay	 12 13 5

144-093-08AB B

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Sand	 28 2 8
Rock	 2 3 0
Sand	 10 4 0
Clay	 10 5 0
Coal

	

(drY)	 4 54
Clay	 35 8 9
Rock	 1 9 0
Clay	 21 11 1
Coal

	

(water)	 20 13 1
Clay	 3 13 4
Coal(?)	 1 13 5
Clay	 5 14 0

19 9



144-093-11AB C
(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Topsoil

	

and

	

clay	 18 1 8
Coal

	

slack

	

(dry)	 3 2 1
Clay	 38 5 9
Coal

	

(seep)	 6 6 5
------------------ - 40 105

Coal

	

(dry)	 2 10 7
Clay	 10 11 7
Rock	 1 11 8
Clay	 29 14 7
Coal

	

(water)	 9 15 6
Clay	 2 158

144-093-14BC C
(Log from Sailer Drilling )

Altitude :

Topsoil	 1 .5 1 . 5
Soil, sandy	 38 .5 4 0
Clay, sandy	 8 4 8
Sand, gray	 72 12 0
Sand, brown	 6 12 6
Sand, clayey	 4 13 0
Clay	 4 13 4
Coal	 6 14 0

Altitude :

144-093-14CBB 1
(Log

	

from Ray Mohl )

Clay,

	

sandy,

	

gray	 40 4 0
Clay,

	

sandy,

	

gray	 34 7 4
Sandstone	 1 7 5
Sand,

	

hard	 42 11 7
Sand

	

rock	 1 11 8
Sand,

	

hard	 3 12 1
Clay,

	

blue	 9 13 0
Sand

	

rock	 .7 130 . 7
Sand,

	

blue	 2 .3 13 3
Sand,

	

hard,

	

blue	 20 15 3
Sand,

	

soft

	

(water)	 2 15 5

20 0



144-093-15AD B
(Log from R . J . Thompson )

Altitude :

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Topsoil and clay	 13

	

1 3
Sand	 78

	

9 1
Coal slack and sand	 5

	

9 6
Coal	 2

	

9 8
Clay	 7

	

10 5

144-093-16CB D
(Log from K. J . Thompson )

Altitude :

Topsoil and sand	 38

	

3 8
Quicksand	 17

	

5 5
Sand and gravel (seep)	 38

	

9 3
Sand and gravel (water)	 2

	

9 5
Grave l

NDSWC 472 4

LOCATION :

	

144-093-17ADA

	

DATE DRILLED : June 197 4

ALTITUDE :

	

222 3
(FT. MSL )

Gamma log--- -
(T .C . 4 )

POTENTIAL (Mv)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

—`~----

	

Glacial	 drif t

0-1Q_==Silt sandy, clayey ,
dusky-yellow.

14-28

	

Sand, very fine to coarse ,
silty, clayey, moderate -

-G	 yellowish-brown .

-=-_-_1717-28=36---Clay, silty, moderate -
- -

	

yellowish-brown .

36-42- .-- Silt, sandy, clayey ,
"'= moderate-yellowish-brown .

42-82
1

Clay silty
(

, pebbly, sandy ,
li gnitic

	

till) .

_Sentinel	 Butte Formatio n

	 82 101

	

Lignite, hard, brownish -
black to black ; contains thi n
siltstone seams .

_ _ 101-120

	

Siltstone, brownish-gray
to medium-gray .

120 -

	

201

DEPTH : 12 0
(FT)

20 -

40 -

60 -

80_ =

100



NDSWC 472 3

LOCATION : 144-093-17ADD DATEDRILLED :

	

June

	

197 4

ALTITUDE :
(FT, MSL)

2220 DEPTH :
(FT)

150

POTENTIAL IMv)	 RESISTANCE (urns)

	

DESCRIPTION OF DEPOSIT S

Alluviu m

0-4 mile, clayey, i s h
moderate-yellowish-brown .

Clay, sandy, gravelly ,
medium-gray (till) .

Sand, fine to very coarse ,
gravelly, lignitic, angula r
to subrounded ; contains thi n
clay lenses .

Glacial	 drif t

	

4-26

	

Clay, silty, bluish-gray .

	

6 .59

	

Silt, clayey, sandy ,
gravelly, medium-gray ;
sand and gravel lense s
38-44 ft and 46-52 ft (till) .

	

59-70

	

Sand, coarse, gravelly .

74-10 7

20

40 -

60 -

80 -

100 -

120 -

107-111

	

Clay .
s-

ill-150 Gravel, fine to coarse ,
sandy, lignitic ; los t
circulation at 150 ft .

140 -

160 -

- 180 -

- 200 -

- 22 0

- 240 -
20 2



144-093-17DAA
NDSWC 819 4

Altitude :

	

2198

	

f t

Geologi c
source

	

Material
Thicknes s
(feet)

Depth
(feet )

Glacial

	

drift :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1
Clay,

	

silty,

	

sandy,

	

pebbly,

	

modrate -
yellowish-brown ;

	

scattered

	

cobble s
(till)	 33 3 4

Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gra y
(till)	 17 5 1

Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gray ;
numerous

	

thin

	

sand and

	

gravel

	

lense s
(till)	 26 7 7

Gravel,

	

fine to

	

very coarse,

	

sandy ,
angular

	

to

	

subrounded	 13 90
Clay,

	

sandy,

	

silty,

	

gravelly,

	

olive-gray	 32 122
Sand,

	

fine

	

to

	

very

	

coarse,

	

gravelly ,
angular to

	

subrounded	 4 12 6
Clay,

	

silty,

	

sandy,

	

pebbly,

	

lignitic ,
olive-gray ;

	

numerous

	

sand

	

lenses

	

(till)	 20 146
Gravel,

	

fine

	

to

	

very coarse,

	

sandy ,
angular

	

to

	

subrounded	 30 17 6
Cobbles,

	

boulders

	

(bedrock

	

erratics) ,
and gravel	 8 184

Clay,

	

sandy,

	

silty,

	

medium-gray	 8 19 2

Sentinel

	

Butte

	

Formation :
8 200Shale,

	

noncalcareous,

	

medium-light-gray----

203



ALTITUDE : 21 95

	

DEPTH : 1 0 0
(FT, MSL)

	

(FT)

Gamma log--- -
(T .C . 4 )

POTENTIAL (MV)	 RESISTANCE(OHMS)

Alluvium and glacial drift ,
	 und'i'ferentiated

0-10 — Silt, clayey, sandy ,
_—~

	

moderate-yellowish -
brown .

10-20

	

Clay, silty, moderate-
yellowish-brown .

DESCRIPTION OF DEPOSIT S

NDSWC 472 2

LOCATION : 144-093-17DDA

	

DATEDRILLED : June 197 4

- - '20-38---Sand, fine to very coarse ,
- - gravelly, angular to sub-

rounded .

38-48 _ _Clay ; sand, silty, pebbly ,
olive-gray (till) .

--_=— 48-57

	

Clay, silty, greenish -
-

	

gray ; contains reworke d
bedrock and till fragments .

Sentinel	 Butte Formatio n

	 57_60__Claystone, silty, medium -
gray, _

60-72

	

Sandstone, clayey, silty ,
micaceous, bluish-gray .

72-82

	

Lignite, hard, black .

82-100

	

Siltstone, clayey, medium -
gray .

- 120

144-093-25AD D
(Log from Sailer Drilling )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil and

	

gravel	 15 1 5
Clay	 10 2 5
Coal	 3 2 8
Clay	 59 8 7
Coal	 14 101

20 4

20 -

40 -

60 -

- 80 -

- 100



NDSWC 471 3

LOCATION : 144-093-26BCC DATEDRILLED : June

	

197 4

ALTITUDE :
(FT, MSL)

2241 DEPTH :

	

16 0
(FT)

POTENTIAL (mv)

	

R ESISTANCE ( OHMS)

	

D ESCRIPTION OF DEPOSITS

	

7-20

	

Sand, fine to coarse ,
silty, clayey, angular t o
subangular ; thin cla y
lense at bottom .

Sand, fine to coarse ,
gravelly, subangular t o
subrounded, moderate-
yellowish-brown .

	

44-54

	

Sand and gravel, fine t o
coarse .

Clay, sandy, silty, pebbly ,
lignitic, medium-dark-gray ;
numerous sand and grave l
lenses (till) .

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

	 151-160 —Siltstone, sandy, clayey ,
	 carbonaceous, medium-dark -

gray ; lignite bed 154-15 6
ft .

20 5



NDSWC 479 1

LOCATION : 144-093-26CBC

	

DATE DRILLED : November 197 4

Topsoil, silty, sandy, dark -
gray .

Sand, very fine to fine ,
silty, olive-gray t o
moderate-reddish-brown .

	

38-45

	

Sand, fine to coarse ,
gravelly, moderate-yellowish -
brown .

	

45-56

	

Gravel, fine to very coarse ;
	 few cobbles .

56-69z Clay,- silty .

x_69-87 ' Sand, clay, and grave l

- - -- =

	

Sentinel	 Butte Formatio n

	

v 87-98

	

Siltstone, hard, brownish -
	 gray .

-98-132 --Sandstone, very fine grained ,
medium gray ; interbedde d

-- -

	

with siltstone .

ALTITUDE : 227 1
(FT, MSL)

Gamma 1 og--- -
(T .C . 4 )
	 POTENTIAL IMVI	 RESISTANCE IOHMS)

	

DESCRIPTION OF DEPOSIT S

Y Alluvium and glacial drift ,
	 -	 undifferentiated	

-=== --0,1 0

	 10-38

DEPTH : 18 0
(FT)

	

_ _ - -"- 132-152

	

Siltstone, greenish-gray .

	

152-171

	

Lignite, black .

20 -

40 -

60 -

80 -

100 -

120 -

140 -

160 -

-

	

__171-180

	

Siltstone, greenish-gray to
	 medium-gray .

180 -

200

220

240
206



NDSWC 822 9

LOCATION : 144-093-2600A

ALTITUDE :

DATE DRILLED : November 197 1

DEPTH : 20 0
(FT, MSL)

	

(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift

	

0-1

	

Topsoil, silty, clayey ,
grayish-black .

	

-11

	

Clay, silty, sandy, pebbly ,
dark-yellowish-brown (till) .

	

11-40

	

Sand, very fine to medium ,
clayey .

	

40-95

	

Clay, silty, lignitic ,
medium-gray ; occasional thi n
sand lenses .

	

95-123

	

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

	

123-126

	

Sand, fine to medium ,
silty, lignitic, subrounded .

	

126-166

	

Clay, silty, lignitic ,
olive-gray ; occasional thi n
sand lenses .

166-174Lignite, detrital, and sand .

174-176'Cobbles and boulders .

Sentinel	 Butte Formatio n

176-200

	

Shale, silty, hard, cal-
careous, medium-light-gray ;
isolated thin lignite beds .
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144-093-29AD C
(Log from Ray Mohl )

Altitude :

Geologi c
source

Thicknes s
(feet)

Dept h
(feet )Materia l

Clay, sandy	 18 1 8
Clay, yellow	 21 3 9
Clay, gray	 54 9 3
Coal	 7 100

208



NDSWC 472 1

LOCATION :

	

144-093-29ADD

	

DATE DRILLED : June 197 4

ALTITUDE :

	

2252

	

DEPTH : 26 0
(FT, MSL)

	

(FT)

POTENTIAL (MV)	 RESISTANCE IOHMSI

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

Silt, clayey, sandy, pebbly ,
moderate-yellowish-brown ;
numerous sand and grave l
lenses (till) .

Clay, silty, sandy, olive -
gray .

Sand, fine to very coarse ,
gravelly, clayey, lignitic .

Clay, silty, sandy ,
gravelly, medium-dark-gray .

X83-94--fin , fine to very coarse ,
and medium gravel .

	

—?='-94-100

	

Clay, silty, sandy, gravelly ,
medium-dark-gray (till) .

	

100-105

	

Li Hite, black, detrital .

	

105-122

	

Sand, fine to coarse, sub -
angular to subrounded .

X122-126

	

Clay .

Sand, fine to coarse ,
subangular to subrounded .

161-181

	

Gravel, fine to medium ,
sandy .

	 181-184 . Lignite, black, detrital .

184-242

	

Clay, silty, sandy ,
lignitic ; thin interbed s
of sand (till) .

209



NDSWC 4721, Continue d

LOCATION :

	

144-093-29ADD

	

DATE DRILLED :

	

June 197 4

ALTITUDE :

	

22 52

	

DEPTH : 260
(FT, MSL)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (oHMSI

	

DESCRIPTION OF DEPOSIT S

— Glacial drift, Continue d

Sand, lignitic .

Sentinel	 Butte Formatio n

Sandstone, fine-grained ,
light-gray .

Siltstone, clayey, medium-
gray .

Lignite, hard, black .

Claystone, bentonitic ,
greenish-gray .

144-093-29DA A
NDSWC 819 5

Altitude :

	

2216

	

f t

Geologi c
source

	

Material
Thicknes s

(feet)
Dept h
(feet )

Glacial

	

drift :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1
Clay,

	

silty,

	

sandy,

	

gravelly,

	

moderate -
yellowish-brown

	

(till)	 39 4 0
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown ;

	

numerous

	

lignite fragments

	

an d
carbonaceous

	

laminae	 14 5 4
Clay,

	

silty,

	

sandy,

	

pebbly,

	

moderate -
yellowish-brown

	

(till)	 14 6 8
Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gray ;
isolated

	

gravel

	

lenses

	

(till)	 56 12 4
Gravel,

	

fine

	

to

	

coarse,

	

cobbles,

	

an d
boulders ;

	

abandoned

	

hole

	

due

	

to

	

loss

	

o f
circulation	 16 14 0

242-248

MO -
248-24 9

249-254

280 -
254-25 6

256-26 0

300 -

320 -

21 0



144-094-01BCA
(Log from K . J . Thompson )

Altitude :

GeolDgic Thickness Dept h
source Material (feet) (feet )

Topsoil

	

and

	

clay	 48 4 8
Coal

	

slack,

	

seep	 17 6 5
Gravel	 2 6 7
Sand	 4 7 1
Gravel	 2 7 3
Sand	 4 7 7
Gravel	 1 7 8
Sand	 1 7 9
Gravel	 2 8 1
Clay	 3 8 4
Coal	 5 8 9
Sand	 15 10 4
Rock	 1 10 5
Clay	 1 10 6
Rock	 2 10 8
Clay	 10 11 8
Clay,

	

blue	 34 15 2
Coal

	

streak	 11 16 3
Coal

	

(water)	 7 17 0
Clay	 5 17 5

144-094-01BC B

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Clay	
Coal,

	

wet	
2 0
15

2 0
3 5

Clay	 35 70
Coal, 4

8
7 4
8 2

-------------------------------------- - 6 88
clay 6 94



NDSWC 472 6

LOCATION : 144-094-01BC C

ALTITUDE :
(FT, MSL)

DATE DRILLED : June 197 4

DEPTH : 18 8
(FT )

21 2

POTENTIAL (Mv) 	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

	

0-8

	

Silt, clayey, sandy, medium -
gray .

	

8-17

	

Silt, clayey, moderate-
yellowish-brown ; thin san d
interbeds .

	

17-109

	

Silt, clayey, sandy ,
lignitic, medium-dark-gray ;
numerous thin sand lense s
(till) .

	

112-136	 Sand, fine to very coarse ,
gravelly, angular to sub -

	 rounded ; boulders ; thi n
in erbeds of clay .

	 136-158

	

Silt, clayey, sandy, medium -
dark gray ; numerous thi n
sand and gravel lense s
(till) .

Sentinel	 Butte Formatio n

	

--158-165

	

Lignite, hard, black .



NDSWC 472 5

LOCATION : 144-094-01 CB C

ALTITUDE :
(FT, MSL )

Gamma log--- -
(T .C . 4 )

POTENTIAL (MV)	 RESISTANCE(OHMS)

Alluvium and glacial drift ,
	 undifferentiate d

80

- 100 -

144-094-01DD D
NDSWC 819 3

Altitude :

Geologic

	

Thickness

	

Dept h
source

	

Materia l

Sentinel Butte Formation :
Topsoil, silty, clayey, grayish-black	 1

	

1
Shale, silty, sandy, yellowish-gray ;

isolated thin lignite seams	 31

	

3 2
Shale, silty, hard, noncalcareous, medium -

gray ; isolated thin lignite seams	 28

	

6 0

DATEDRILLED : June 197 4

DEPTH : 8 0
(FT)

DESCRIPTION OF DEPOSIT S

---0-4-__ Clay, silty, sandy ,
_ _ =-medium-light-gray .

-60

	

44-50

	

Lignite, hard, brownish -
black .

- - -

	

' S0-80

	

Siltstone, clayey, light-
gray to medium-gray .

_}	 4-16

	

Clay, silty, moderate-
yellowish-brown .

Sentinel	 Butte Formatio n

	

16-25

	

Shale, silty .

25-44 Sandstone, clayey, silty ,
micaceous, medium-bluish-
gray .

(feet)	 (feet )

213



NDSWC 472 7

LOCATION : 144-094-04AB B

ALTITUDE : 21 9 1
(FT, MSL)

Gamma log--- -
(T .C . 4 )

POTENTIAL (MV)	 RESISTANCE (OHMS)

-- 20 ---

-

E22

--— 4(

DATE DRILLED : June 197 4

DEPTH : 8 0
(FT )

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-6

	

Silt, clayey, sandy, dusky -
yellow .

	

6-26

	

Sand, very fine to very
coarse, gravelly, angula r
to subrounded .

	

26-36

	

Sand and gravel, very fine
to coarse, lignitic, sub -
angular to rounded .

-60 -

- 80 -

- - - -

	

Sentinel Butte Formatio n

--
-

= 3~-40 - -Siltstone, brownish-gray .

40-47 — _Lignite, hard, black .

- 47-6 4

64-80 Sandstone, very fine to
fine-grained, micaceous ,
bluish-gray .

Siltstone, clayey, greenish -
gray to medium-gray ; cla y
from 56-60 ft .

- 100 -

- 120 -

- 140 -

- 160 -

- 180 -

- 200 -

- 220 -

214



NDSWC 819 1

LOCATION :

	

144-094-06DA A

ALTITUDE :

	

218 7
(FT, MSL)

DATEDRILLED : October 197 1

DEPTH : 140
(FT)

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

0-1

	

Topsoil, silty, clayey ,
grayish-black .

1-21

	

Clay, silty, sandy, dark-
yellowish-brown (till) .

21-36—

	

Sand, very fine to medium ,
silty, lignitic, sub -
angular .

369 Clay, silty, sandy, olive-
gray ; isolated sand lense s
(till) .

59-75 ) Sand, very fine to coarse ,
silty, lignitic, sub-
rounded .

Sentinel Butte Formatio n

109-140 Shale, hard, noncalcareous ,
medium-light-gray ; isolated
lignite seams .

144-094-07DAA 1
(Log from K . V . Thompson )

Altitude : 2270 f t

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil

	

and clay	 35 3 5
Coal

	

(dry)	 4 3 9
Clay	 1 4 0
Coal

	

(dry)	 4 4 4
Clay	 11 5 5
Coal

	

(dry)	 16 7 1
Clay	 9 8 0
Coal

	

(drY)	 1 8 1
Clay	 19 10 0
Clay,

	

sandy	 8 10 8
Rock	 2 11 0
Clay,

	

sandy	 4 11 4
Sand

	

(water)	 10 12 4
Sand

	

(soft)	 6 130

21 5



NDSWC 459 9

LOCATION : 144-094-07DAA2

	

DATEDRILLED : October 197 3

ALTITUDE :

	

2273

	

DEPTH : 120 0

(FT, MSL)

	

(FT)

POTENTIAL (MV) DESCRIPTION OF DEPOSIT S
Sentinel	 Butte Formatio n

	

0-1

	

Topsoil, silty, sandy .

	

1-30

	

Siltstone, clayey, yellowish -
gray .

	

30-48

	

Claystone, silty, carbo-
naceous .

	

48-65

	

Lignite, hard, black .

	

65-87

	

Sandstone, fine-grained ,
clayey, carbonaceous .

	

80-108

	

Siltstone, clayey, sandy ,
variegated gray and green .

	

108-130

	

Sandstone, very fine t o
fine-grained .

	

130-132

	

Lignite, hard, black .

	

132-190

	

Sandstone, fine to very
fine grained, carbonaceous ;
interbedded with siltston e
and claystone .

	

190-195

	

Lignite, hard black .

	

195-402

	

Siltstone, clayey, sandy ,
carbonaceous, variegate d
gray, green, and brown ; con-
tains thin sandstone an d
lignite beds and a fe w
concretions .

	

402-409

	

Lignite, hard, black .

	

409-421

	

Siltstone, sandy, carbo-
naceous, brownish-gray .

TongueRiver Formatio n

	

421-510

	

Shale, silty, dark-gray t o
greenish-gray ; become s
very sandy with depth .

	

510-592

	

Siltstone, carbonaceous ,
light-olive-gray ; sandston e
and carbonaceous shal e
interbeds .

	

592-628

	

Shale, silty, sandy, carbona-
ceous, medium- to dark-gray .

628-661 Siltstone, sandy, clayey ,
carbonaceous, light-olive -
gray to brownish-gray .

	

661-696

	

Sandstone, very fine grained ,
greenish-gray ; becomes ver y
carbonaceous with depth .

	

696-712

	

Lignite, hard, black .

	

712-765

	

Siltstone, shaly, sandy, vari -
egated gray, green, and brown .

	

765-782

	

Sandstone, fine-grained ,
carbonaceous, dark-greenish -
gray .

RESISTANCE (oHMSI



NDSWC 4599, Continue d

LOCATION : 144-094-07DAA2

	

DATE DRILLED : October 197 3

4LTITUDE : 2273

	

DEPTH : 120 0
(FT)

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

TongueRiver Formation, Continue d

	

782-803

	

Siltstone, clayey, sandy ,
medium-gray .

	

803-815

	

Sandstone, very fin e
grained, carbonaceous,dark -
greenish-gray ; shale inter -
beds .

Cannonball-Ludlow Formation s

	

815-833

	

Lignite, hard, black .

	

833-912

	

Shale, silty, medium-gray ;
thin sandstone interbeds .

	

912-957

	

Siltstone, sandy, carbona-
ceous, brownish-gray ;
thin sandstone interbeds .

957-1004 Sandstone, fine to medium -
grained, grayish-green to
dark-green .

1004-1041 Sandstone, very fin e
grained, dark-greenish-gray ;
few indurated beds .

1041-1142 Siltstone, clayey, sandy ,
variegated gray and green ;
thin sandstone interbeds .

1142-1169 Siltstone, clayey, medium -
gray to greenish-gray .

Hell Creek Formatio n

1169-1200 Sandstone, very fine to
fine-grained, carbonaceous ,
greenish-gray .

2,000 -

2,100 -

2,200 -

2,300 -

2,400 -

(FT, MSL)

POTENTIAL (MV)

1,300 -

1,400 -

1,500 -

1,600 -

1,700 -

1,800 -

1,900 -
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144-094-10DAA
(Log from K . V . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil,

	

clay,

	

and

	

sand	 20 2 0
Gravel

	

and

	

sand	 7 2 7
Sand

	

(dry)	 19 4 6
Quicksand	 2 4 8
Coal	 2 5 0
Clay	 2 5 2
Coal	 18 7 0
Clay	 5 7 5

144-094-10DD D

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Sand,

	

clay and

	

coal

	

streaks	 58 5 8
Coal

	

(seep)	 17 7 5
Clay	 41 11 6
Coal

	

(dry)	 5 12 1
Clay	 21 14 2
Coal

	

(water)	 4 14 6
Clay	 28 17 4
Clay,

	

sandy	

144-094-11BAA

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Clay and

	

coal

	

slack

	

(seep)	 22 2 2
Coal

	

(dry)	 15 3 7
Clay	 30 6 7
Coal

	

(dry)	 5 7 2
Clay	 41 11 3
Rock	 3 11 6
Sand	 3 11 9
Rock	 1 12 0
Sand	 8 1 2 8
Clay	

144-094-12DB B

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil	 24 2 4
Coal	 5 2 9
Clay	 1 30

21 8



NDSWC 478 7

LOCATION : 144-094-1 3000

	

DATE DRILLED : November 197 4

ALTITUDE : 229 9
(FT, MSL)
Gamma log--- -
(T .C . 4 )

POTENTIAL (MV)	 RESISTANCE (OHMS)

---;= 20 -
	 rye_

r

	

16-2 3

- -~"—

	

23-4 440 -

	

_-

DESCRIPTION OF DEPOSITS

Sentinel Butte Formatio n

	

0-5

	

Silt, moderate-yellowish-
brown .

Sand, very fine grained ,
moderate-yellowish-brown .

Lignite, brownish-black .

Clay, sandy, silty, medium -
gray .

	

44-58

	

Siltstone, clayey, car-
bonaceous, micaceous ,
bluish-gray .

	

58-66

	

Clay, medium-gray .

	

66-98

	

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

5-16

DEPTH : 20 0
(FT)

	

98-114

	

Sandstone, very fin e

=_-

	

100
grained, clayey, medium -

:--:;-=--

	

gray ; becomes carbonaceou s
_

	

near bottom .

	

114-119

	

Lignite, black .

	
120 -

- 140 -

	

119-127

	

Clay, greenish-gray ; con-
tains carbonaceous streaks .

	

127-146

	

Lignite, brownish-black .

=

--c

- 200 -

	

146-156

	

Siltstone, carbonaceous ,
moderate-brown .

Clay, bluish-gray .

Siltstone, clayey, light-
bluish-gray .

	

173-176

	

Lignite, black .

	

176-200

	

Clay, silty, medium-
bluish-gray .

	
t_

	

156-16 2

160 -
—__1627 3

- 220 -

- 240 -
219



144-094-16DD D
NDSWC 819 2

Altitude :

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Topsoil, silty, sandy, brownish-black	 1

	

1
Clay, silty, sandy, pebbly, moderate -

yellowish-brown (till)	 4

	

5

Sentinel Butte Formation :
Shale, hard, noncalcareous, yellowish -

gray ; isolated thin lignite seams	 31

	

3 6
Shale, silty, sandy, hard, noncalcareous ,

moderate-yellowish-brown	 24

	

6 0

NDSWC 472 8

LOCATION :

	

144-094-21 BB B

ALTITUDE :
(FT, MSL)

DATE DRILLED : June 197 4

DEPTH : 100
(FT)

22 0

POTENTIAL (MV) 	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-20

	

Silt, clayey, sandy ,
moderate-yellowish-brow n
(till and colluvium) .

	

20-36

	

Silt, sandy, lignitic ,
medium-gray (till) .

	

36-42

	

Sand, fine to medium ,
angular to subrounded ,
medium-dark-gray .

	

42-70

	

Silt, sandy, clayey, pebbly ,
lignitic, medium-dark-gray ;
numerous thin sand lense s
(till) .

Sentinel	 Butte Formatio n

	

70-82

	

Siltstone, clayey, medium-
gray .

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

	

89-100

	

Siltstone, clayey, medium-
light-gray .



144-094-24BD B
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil

	

and

	

sand	 15 1 5
Rock	 1 1 6
Clay	 14 3 0
Coal

	

(dry)	 2 3 2
Clay	 10 4 2
Coal

	

(dry)	 5 4 7
Clay	 8 5 5
Rock	 2 5 7
Clay	 6 6 3
Coal	 3 6 6
Clay	 1 6 7
Coal

	

(seep)	 5 7 2
Clay	 5 13 1
Coal

	

(seep)	 4 13 5
Clay	 84 21 9
Coal

	

(dry)	 3 22 2
Sand

	

(water)	 13 23 5
Rock	 .25 235 .2 5
Sand	 5 .75 24 1
Coal	 4 24 5
Clay	 7 252

22 1



Gamma log--- -
(T .C .

(Mv)	 RESISTANCE lows)

	

DESCRIPTION OF DEPOSIT S

— Alluvium and glacial drift ,
	 undifferentiated	

	

0-8

	

Silt, sandy, olive-gray .

8-10 Sand, very fine to fine .

10=13 =-Silt, sandy, olive-gray .

13_76 = .Sand, very fine to medium .

16-23 Sand, very fine, olive -
brown ; interbedded wit h
clay .

20 -

40 -

NDSWC 478 5

LOCATION : 144-094-29AAA DATE DRILLED :

	

November

	

197 4

ALTITUDE : 2213 DEPTH :

	

10 0
(FT, MSL) (FT)

	 Sentinel	 Butte Formatio n

23-36

	

Silt, clayey, sandy ,
_ —

	

medium-gray .

	

61-86

	

Siltstone, clayey, light -
gray ; interbedded wit h
clay .

	

86-100

	

Sandstone, medium-gray .

60 -

80 -

100 -

36-50- --Siltstone, sandy, dark-gray .

50-53 —Lignite, black .

-

	

53-6]

	

Clay, medium-gray .

120 -

144-094-29BD C
(Log by K . J . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil,

	

sandy	 46 4 6
Coal

	

(water)	 20 6 6
Clay	 16 8 2

22 2



144-094-30CAC 1
(Log from K . J . Thompson )

Altitude :

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Scoria	
Clay	
Coal slack, dry	
Clay	
Sand, dry	
Coal, dry	
Clay	
Rock	
Clay	
Coal (water)	
Clay	

144-094-30CAC 2
(Log from K . J . Thompson )

Topsoil and clay	
Coal, dry	
Clay, sandy, wet	
Clay, black	
Clay, blue	
Clay, black	
Clay	
Coal and clay streaks 	
Clay	

144-094-31DD D
(Log from K . J . Thompson )

Clay	
Sand and scoria (seep)	
Clay	
Coal (water)	
Clay	

144-094-3200 0
(Log from K . J . Thompson )

Clay	
Clay, sandy	
Coal	
Clay	
Coal (water)	
Clay	

22 3

Altitude :

Altitude :

Altitude :

6

	

6
14

	

2 0
5

	

2 5
19

	

4 4
5

	

4 9
4

	

5 3
7

	

6 0
1

	

6 1
82 .5

	

143 . 5
1 .5

	

14 5
5

	

15 0

20

	

2 0
4

	

2 4
14

	

3 8
6

	

4 4
39

	

8 3
5

	

8 8
26

	

11 4
3

	

11 7
8

	

12 5

8

	

8
22

	

3 0
24 .5

	

54 . 5
1 .5

	

5 6
4

	

6 0

10

	

1 0
12

	

2 2
.5

	

22 . 5
30 .5

	

5 3
3

	

5 6
4

	

60



144-094-34BAB 2
(Log from R . J . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil

	

and

	

clay	 54 5 4
Coal	 16 7 0
Clay,

	

sandy	 24 9 4
Rock	 1 9 5
Clay	 2 9 7
Coal	 3 10 0
Clay	 5 105

NDSWC 820 6

LOCATION :

	

1 44-095-03AAD

	

DATE DRILLED : November 197 1

ALTITUDE :

	

2203

	

DEPTH : 140
(FT, MSL)

	

(FT )

(OHMS)RESISTANC EPOTENTIAL (MV) DESCRIPTION OF DEPOSIT S

Glacial	 drif t

0-1

	

Topsoil, silty, clayey ,
grayish-black .

Clay, silty, sandy, pebbly ,
dark-yellowish-brown (till) .

10-21 '-Clay, silty, sandy, dark-
greenish-gray ; scattere d
pebbles (till) .

31-40 < Sand, fine to coarse ,
clayey .

Sand, fine to coarse ,
subangular to subrounded ;
isolated clay lenses .

	

74-86

	

Gravel, fi e to coarse ,
sandy, angular to rounded .

86-106---Clay, sandy, silty, pebbly ,
lignitic, olive-gray (till) .

106-112`Silt, sandy .

11 2 -1 1 6---clay, sandy, silty, pebbly ,
lignitic, olive-gray (till) .

	 --'-- Sentinel Butte Formatio n

	

116-122

	

Lignite, hard, black ;
isolated clay beds .

	

122-140

	

Shale, silty, hard, non -
calcareous, medium-gray .

224

21-31

	

Clay, sandy, silty, medium -
gray .



144-095-03AD D
NDSWC 473 0

Altitude :

Geologi c
source

	

Material
Thicknes s
(feet)

Depth
(feet )

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Silt,

	

clayey,

	

sandy,

	

moderate-yellowish -
brown	 8 8

Clay,

	

silty,

	

pebbly,

	

moderate-yellowish -
brown	 15 2 3

Sand,

	

very

	

fine

	

to

	

coarse,

	

lignitic ,
subangular ;

	

numerous

	

thin

	

clay

	

lenses	 7 3 0
Clay,

	

sandy,

	

silty,

	

pebbly,

	

olive-gra y
(till)	 7 3 7

Sentinel

	

Butte

	

Formation :
Siltstone,

	

clayey,

	

medium-dark-gray ;
contains

	

carbonaceous

	

inclusions	 23 6 0

144-095-03DA A
NDSWC 472 9

Altitude :

Alluvium :
Silt,

	

clayey,

	

sandy,

	

dusky-yellow	 10 1 0

Sentinel

	

Butte

	

Formation :
Siltstone,

	

moderate-yellowish-brown	 10 2 0
Siltstone,

	

clayey,

	

medium-dark-gray ;
contains

	

carbonaceous

	

inclusions	 3 2 3
Lignite,

	

hard,

	

black	 8 3 1
Claystone,

	

sandy,

	

dark-greenish-gray 	 6 3 7
Lignite,

	

black	 2 3 9
Siltstone,

	

medium-gray	 1 40

22 5



LOCATION : 1 44-095-05DC D

ALTITUDE : 224 6
(FT, MSL)

POTENTIAL (MV)

NDSWC 8205

DATE DRILLED : October 197 1

DEPTH : 12 0
(FT)

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

	

0-1

	

Topsoil, silty, sandy ,
dark-yellowish-brown .

	

1-26

	

Clay, silty, sandy ,
moderate-yellowish-brow n
(till) .

	

26-60

	

Sand, very fine to medium ,
silty, lignitic, subangula r
to subrounded ; isolate d
clay lenses .

	

60-96

	

Gravel, fine to very coarse ,
sandy, angular to rounded ;
isolated clay lenses .

Sentinel	 Butte Formatio n

	

96-120

	

Shale, sandy, silty, non -
calcareous, medium-gray ;
numerous carbonaceou s
laminae .

226



144-095-10AAD
NDSWC 447 4

Altitude :

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, black	 1

	

1
Clay, silty, dark-brown	 3

	

4
Clay, silty, hard, variegated yellow ,
gray, and green 	 11

	

1 5
Sand, clayey, silty, pebbly, lignitic ,
yellowish-brown	 11

	

2 6
Sand, clayey, silty, pebbly, lignitic ,

gray	 13

	

3 9

Sentinel Butte Formation :
Shale, silty, hard, medium-gray	 11

	

5 0
Lignite, fractured, black 	 5

	

5 5
Shale, silty, hard, medium-gray	 6

	

6 1
Shale, silty, hard, greenish-yellow	 9

	

7 0
Siltstone, sandy, carbonaceous, brownish -

gray	 10

	

8 0

144-095-10BB B
NDSWC 478 2

Altitude :

Glacial drift :
Clay, silty, olive-brown to olive-gray 	 25

	

2 5
Sand, fine to coarse, clayey	 15

	

4 0

227



NDSWC 478 3

LOCATION : 1 44-095-1 OCB C

ALTITUDE : 224 3
(FT, MSL)

Gamma log--- -
(T .C . 4 )

POTENTIAL (Mv)

DATE DRILLED : November 197 4

DEPTH : 20 0
(FT )

20

	

-

13-2 0
-

- 20=2 8

40 _==-=

	RESISTANCE (OHMS)

	

___DESCRIPTIO N_ -DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

0-13_`=Silt, sandy, medium-gray ;
contains scoria fragments .

Sand, very fine to fine ,
lignitic, yellowish-brown .

Silt, sandy, medium-gray .

Sentinel Butte Formatio n

_ - - 28-36== Clay, silty, dark-olive -
gray .

36-42

	

Sand, very fine to fine--

	

-grained, bluish-gray .
-EL

-42-48 — Clay , Clay, silty, dark-olive -
---

	

gray .

-

	

80

—=,-=--

100_

120-_=

-140 -

-160 -

-

	

180 -

190-200

	

Clay, sandy .

48-52-

	

Lignite, black .

52-56-__ Clay, dark-gray .
-

56-61

	

Lignite, black .

61-78

	

Clay, silty, light-gray ;
contains siltstone interbeds .

155-190

	

Clay .

	

__ 78-97

	

Clay, silty, brownish -
gray to greenish-gray .

	

97-131

	

Sandstone, very fine t o
fine-grained, silty, clayey ,
dark-gray .

131-155 Sandstone, very fine to
fine-grained, medium t o
dark-gray .

200 -

- 220 -

- 240 -
22 8



144-095-26AAA
NDSWC 820 7

Altitude :

Geologi c
source

	

Materia l

Glacial drift :
Topsoil, silty, clayey, brownish-black 	
Clay, silty, sandy, pebbly, moderate -
yellowish-brown (till)

Sand, very fine to medium, silty ,
lignitic, subangular

Clay, sandy, silty, gravelly, olive-gra y
(till)

Sentinel Butte Formation :
Shale, silty, noncalcareous, medium-gray-- -

144-095-26ABB 3
(Log from K . J . Thompson )

Altitude :

Topsoil and clay	
Clay	
Coal slack, water	
Clay	
Coal, water	
Clay	

144-095-26ABB 4
NDSWC 820 8

Altitude :

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, clayey, grayish-black	
Clay, silty, sandy, moderate-yellowish -

brown (till)	
Gravel, fine to coarse, sandy, angular t o

subrounded ; isolated clay lenses	
Sand, fine to coarse, lignitic, subangula r

	

to subrounded ; numerous thin clay lenses	
Clay, sandy, silty, olive-gray ; numerou s

gravel lenses (till)

Sentinel Butte Formation :
Shale, silty, noncalcareous, medium-gray ;

isolated thin lignite seams

Thicknes s
(feet)

Dept h
(feet )

1 1

20 2 1

27 4 8

7 5 5

25 8 0

6 6
14 2 0
3 2 3
3 2 6
5 3 1
9 4 0

1 1

25 2 6

14 40

42 82

18 10 0

20 120

229



NDSWC 478 4

LOCATION : 144-095-34BAA

	

DATE DRILLED : November 197 4

DEPTH : 180
(FT)

DESCRIPTION OF DEPOSIT S

Clay, silty, light-olive -
gray .

-10-23 — Clay, silty, medium -
_ _

	

gray ; scattered selenit e

- 40 -

	

crystals .

	

- - 23-28

	

Lignite .

	

- - =

	

28-46

	

Clay, silty, medium-gray
to greenish-gray .

	

~_ _ - - . —

	

46-48

	

Sandstone, very fine grained ,
silty, clayey, micaceous .

48-60— _ Clay, silty, medium-gray ;
- few thin sand interbeds .

	

602

	

Limestone concretion .

	

=62-72

	

Clay, silty, medium-gray .

	

72-80

	

Clay, silty, dark-gray .

	

80-90

	

Clay, silty, medium-gray .

	

-790794

	

Lignite, dry, black .

_ _

	

94-96

	

Shale, carbonaceous .

	

140-152

	

Clay .

	

152-180

	

Sandstone, very fine grained ,
clayey, medium-gray .

-180 -

- 200 -

- 220 -

- 240 -

ALTITUDE : 223 6
(FT, MSL)

Gamma log --- -
(T .C . 4 )

POTENTIAL (Mv)	 RESISTANCE (OHMS)

Sentinel	 Butte Formatio n

05==— Clay , silty, moderate -
- -=yel lowish-brown .

- 80 -

-100 -

-120-

	

-96-:18=._ Lignite, dry, black .

	

98-100

	

Shale, carbonaceous .

	

_ - 100-104

	

Lignite, wet, black ._

- -

	

104-140

	

Siltstone, clayey ,—

	

medium-
gray ; interbedded with
sandstone .

	

140-144

	

Lignite, black .

__16o

230



144-095-35ACB 1
(Log from Mann Drilling Co . )

Altitude :

Geologi c
source , Material

Thicknes s
(feet)

Depth
(feet )

Clay,

	

silty,

	

brown	 24 24
Clay,

	

gray	 12 3 6
Lignite	 4 4 0
Clay,

	

gray	 54 9 4
Lignite	 2 9 6
Clay,

	

gray	 72 168
Sandstone	 4 17 2
Clay,

	

gray	 137 30 9
Silt	 9 31 8
Lignite	 6 324
Clay,

	

gray	 17 34 1
Sand	 39 380

23 1



LOCATION : 144-095-36AA A

ALTITUDE :
(FT, MSL)

21 4 4

POTENTIAL (MV)

NDSWC 4473
DATEDRILLED : August 197 2

DEPTH :

	

22 0
(FT)

	

1-4

	

lay, dark-brown .

	

4-22

	

Silt, clayey, sandy ,
yellowish-brown ; contain s
lenses of lignitic an d
storia gravel .

	

22-188

	

Sand, medium to coarse ,
gravelly, lignitic ,
gray ; subrounded .

	

193-197

	

Clay, sandy, greenish-gray .

197-202 )Shale, silty, hard, car-
cbonaceous, medium-gray t o
black .

202-206--Lignite, hard, black .

	

206-20

	

Shale, silty, light-gray .

	

209-215

	

Sandstone, fine-grained ,
greenish-gray .

	

215-218

	

Sandstone, fine-grained ,
	 —dark-gray .

	

218-220

	

Shale, sandy, brownish -
gray .

232

Sentinel	 Butte Formatio n

188-193 ` Siltstone, light-gray to
el lowish-gray .

DESCRIPTION OF DEPOSIT S

—Alluvium and glacial drift ,
	 undifferentiate d

0-1

	

Topsoil, clayey, silty ,
black .



NDSWC 473 4

LOCATION : 144-096-01DDC

	

DATE DRILLED : June 197 4

ALTITUDE : 2278

	

DEPTH : 1 0 0
FT, MSL)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (O(lMS)

	

DESCRIPTION OF DEPOSIT S

Alluviu m

Silt, clayey, medium-
dark-gray .

Glacial	 drif t

11- 7

	

Sand, fine to very coarse ,
gravelly, angular to sub -
rounded, moderate-yellowish -
brown ; few thin clay lenses .

17-80

	

Sand, fine to medium, sub -
angular to subrounded ,
moderate-yellowish-brown .

Sentinel	 Butte Formatio n

80-83

	

Lignite, black .
,	

	

83-94

	

Siltstone, sandy, clayey ,
medium-gray .

Y	
9

	

Lignite, black .

100 -

	

95-100

	

Siltstone, clayey, sandy ,
medium-gray .

- 120 -

140 -

- 160 -

180

- 200

220

240

20

40

60

80

233



144-096-07AA A
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil,

	

sandy	 3 3
Clay	 47 5 0
Sand,

	

blue

	

(water)	 16 6 6
Coal	 2 6 8
Clay	 7 7 5

144-096-12AC C

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

clay

	

and

	

sand

	

(dry)	 32 3 2
Coal

	

(dry)	 4 3 6
Clay	 33 6 9
Coal

	

(dry)	 1 7 0
Clay	 37 107
Sand

	

(dry)	 8 11 5
Sand

	

(water)	 35 150
Clay	 2 15 2

144-096-30DCA 1

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 8 8
Clay	 51 5 9
Coal

	

(dry)	 1 6 0
Clay	 12 7 2
Coal

	

(water)	 2 7 4
Clay	 3 7 7
Coal	 3 8 0
Clay=	 5 8 5

144-096-30DD C
NDSWC 468 0

Altitude :

Colluvium

	

and

	

alluvium :
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown	 3 3

Sand,

	

very fine to

	

very coarse,

	

silty ,
clayey,

	

subangular to

	

subrounded	 7 1 0
Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

angular	 3 1 3
Lignite,

	

detrital	 5 1 8

Sentinel

	

Butte

	

Formation :
1 1 9Siltstone,

	

sandy,

	

medium-gray	
Lignite,

	

hard,

	

brownish-black	 6 2 5
Claystone,

	

sandy,

	

brownish-gray	 2 2 7
Lignite,

	

hard,

	

black ;

	

contains

	

thin

	

shal e
beds	 12 3 9

Claystone,

	

silty,

	

brownish-gray	 1 40

23 4



144-096-3500 0
NDSWC 820 4

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Alluvium :
Topsoil,

	

silty,

	

sandy,

	

brownish-black	 1 1
Sand,

	

very fine to medium,

	

clayey ,
lignitic,

	

subangular

	

to

	

subrounded	 8 9

Sentinel

	

Butte

	

Formation :

21 3 0
Shale,

	

silty,

	

calcareous,

	

medium-light -
gray ;

	

numerous

	

thin lignite

	

seams	
Shale,

	

hard,

	

noncalcareous,

	

brownish-gray	 10 4 0

144-097-08DB D

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 4 4
Rock	 2 6
Sand	 44 5 0
Clay,

	

black,

	

coal

	

streaks	 7 5 7
Clay	 7 6 4
Coal

	

(water)	 3 .5 67 . 5
Clay	 1 .5 6 9
Coal	 .5 69 . 5
Clay	 5 .5 7 5

144-097-12000 2

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and clay	 8 8
Sand

	

(seep)	 26 3 4
Clay	 10 4 4
Coal

	

(dry)	 3 4 7
Clay	 8 5 5
Coal

	

(drY)	 2 5 7
Clay	 33 90
Coal

	

(dry)	 3 9 3
Clay	 5 9 8
Sand

	

(water)	 9 10 7
Coal	 1 10 8
Clay	 9 11 7
Coal

	

(dry)	 1 11 8
Clay	 25 14 3
Coal

	

(dry)	 2 14 5
Clay	 7 15 2
Coal

	

(water)	 7 159
Clay	 1 160

23 5



144-097-13BB C
NDSWC 823 6

Altitude :

Geologic Thickness Depth
source Material (feet) (feet )

Alluvium :
Topsoil,

	

silty,

	

sandy,

	

brownish-black	 1 1
Clay,

	

silty,

	

sandy,

	

dark-yellowish-brown	 4 5
Sand,

	

fine

	

to

	

medium,

	

silty,

	

clayey,
3 8subangular to

	

subrounded	

Sentinel

	

Butte

	

Formation :

32 4 0
Shale,

	

silty,

	

noncalcareous,

	

medium-gray ;
thin

	

sand

	

and

	

lignite

	

beds	

144-097-14AA B

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 45 4 5
Coal,

	

dry	 2 4 7
Rock	 1 4 8
Coal

	

(water)	 7 5 5
Clay	 10 6 5

144-097-14ABD 1

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 31 3 1
Coal

	

(dry)	 2 3 3
Clay	 2 3 5
Coal

	

(water)	 3 3 8
Clay	 16 5 4
Rock	 1 5 5
Clay

	

and

	

coal,

	

interbedded	 17 7 2
Sand	 18 9 0
Coal

	

and clay,

	

interbedded	 3 9 3

144-097-14AB0 2

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 24 2 4
Coal

	

slack

	

(dry)	 1 2 5
Clay	 13 3 8
Coal

	

(drY)	 2 4 0
Clay	 5 4 5
Coal

	

(water)	 2 4 7
Clay	 3 5 0

144-097-24DA B

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 21 2 1
Rock,

	

black	 .5 21 . 5
Clay	 31 .5 5 3
Coal

	

(water)	 8 6 1
Clay	 4 65

23 6



NDSWC 4598 and 4598 A

LOCATION : 144-097-26CBD1,2

	

DATEDRIIIED : October 197 3

ALTITUDE : 2265

	

DEPTH : 1 18 0
(FT, MSL)

	

(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

Alluviu m

	

0-1

	

Topsoil, sandy, dusky-brown .

	

1-16

	

Sand, fine to coarse ,
moderate-reddish-brown .

Sentinel	 Butte Formatio n

	

16-59

	

Siltstone, clayey, gra y
to grayish-green .

	

59-71

	

Sandstone, very fine
grained, clayey, silty ,
carbonaceous, dusky-brown .

	

71-79

	

Lignite, black .

	

79-90

	

Siltstone, clayey, light-
green .

	

90-120

	

Sandstone, very fine to
fine-grained, silty .

	

120-147

	

Shale, silty, medium-gray ;
interbedded with white clay .

	

147-176

	

Lignite, hard, black ;
interbedded with clay an d
silt .

—J— 1 6-226 Siltstone, clayey, carbona-
ceous, medium-to dark-gray ;
lignite 188-190 ft .

	

226-278

	

Sandstone, very fine to fine-
grained, light-greenish -
gray to yellowish-brown ;
clayey near bottom .

278-296 Siltstone, sandy, clayey ,
carbonaceous, light-olive -
gray to light-green .

	

296-308

	

Sandstone, very fine grained ,
clayey, silty, carbonaceous ,
grayish-green .

	

308-318

	

Siltstone, sandy, clayey ,
carbonaceous, moderate-brown .

	

318-331

	

Shale, hard, carbonaceous ,
black to brownish-black ;
lignite 322-328 ft .

	

331-365

	

Siltstone, clayey to sandy ,
medium-gray to light-green .

	

365-454

	

Sandstone, medium to coarse ,
dusky-green to light-green ;
becomes very fine graine d
and silty near bottom .

Tongue River Formatio n

	

454-470

	

Lignite, hard, black .

	

470-492

	

Siltstone, clayey, sandy ,
medium-gray to dusky-green .

POTENTIAL (MV)



NDSWC 4598 and 4598A, Continue d

LOCATION : 144-097-26CBD1,2 DATE DRILLED :

	

October

	

197 3

ALTITUDE : 2265 DEPTH :

	

1180
(FT, MSL)

	

(FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

TongueRiver Formation,	 Continue d

	

492-489

	

Sandstone, very fin e
grained, silty, carbonaceous ,
light-olive-gray .

498-507-Claystone, hard, carbo-
naceous, dusky-brown .

	

507-544

	

Sandstone, very fine to
fine-grained, carbonaceous ,
grayish-green ; lignite fro m
520-525 ft .

544-572 Siltstone, sandy, vari -
egated green and gray ;
interbedded with claystone .

	

572-593

	

Sandstone, very fin e
grained, silty, carbo-
naceous, light-olive-gray .

	

593-597

	

Lignite, hard, black .

	

597-614

	

Siltstone, clayey, sandy ,
light-gray .

614-762 Sandstone, very fine to fine -
grained, carbonaceous, light-
olive-gray ; interbedded wit h
lignite and shale fro m
676 to 688 ft .

Cannonball-Ludlow Formations ,
undifferentiate d

	

762-897

	

Siltstone, clayey, sandy ,
carbonaceous, variegate d
gray, green, and brown ;
few claystone interbed s
near top .

	

897-928

	

Sandstone, very fine
grained, clayey to
indurated .

928-998 Siltstone, clayey, vari -
egated gray, green, an d
brown ; interbedded wit h
clay and shale .

998-1038 Siltstone, clayey ; inter-
bedded with sandstone .

POTENTIAL (MV)

-1,300

- 1,400

-1,500

-1,600

- 1,700

- 1,800

1,90 0

2,000

2,100
1038-1080 Claystone, silty, sandy ,

hard, dark-gray to grayish-
brown .

1080-1180 No samples .
2,200

2,30 0

2,400
23 8



144-097-26CC A
NDSWC 823 7

Altitude :

Geologi c
source

2261

	

f t

Material
Thicknes s
(feet)

Depth
(feet )

Topsoil,

	

silty,

	

clayey,

	

sandy,

	

brownish-
Alluvium :

black	 1 1
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown	 5 6

Sand,

	

very

	

fine

	

to

	

coarse,

	

silty,

	

lignitic,
9 1 5subangular

	

to

	

subrounded	

Sentinel

	

Butte

	

Formation :

25 4 0
Siltstone,

	

hard,

	

calcareous,

	

medium -
light-gray	

144-097-31855 1

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 30 3 0
Quicksand,

	

wet	 10 4 0
Clay	 10 5 0
Coal	 1 5 1
Coal

	

slack	 1 5 2
Coal	 1 5 3
Clay	 7 6 0

145-091-01BB B
NDSWC 821 9

Altitude :

	

2038

	

f t

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

sandy,

	

clayey,

	

brownish -
black	 1 1

Clay,

	

sandy,

	

moderate-yellowish-brown	 16 1 7
Silt,

	

clayey,

	

sandy,

	

moderate-yellowish -
brown	 11 2 8

Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown	 32 6 0

Sand,

	

very fine

	

to

	

fine,

	

silty,

	

clayey ,
lignitic,

	

subrounded	 18 7 8
Clay,

	

silty,

	

sandy,

	

olive-gray	 22 10 0

Sentinel

	

Butte

	

Formation :

20 12 0
Shale,

	

silty,

	

hard,

	

noncalcareous,

	

medium -
gray ;

	

isolated

	

thin

	

lignite

	

seams	

23 9



145-091-01 BC C
NDSWC 822 0

Altitude :

	

2049 ft

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil, sandy, silty, brownish-black 	 1

	

1
Clay, silty, sandy, moderate-yellowish -

brown	 79

	

8 0
Clay, silty, sandy, olive-gray ; numerou s

thin sand lenses	 18

	

9 8
Sand, very fine to medium, clayey, silty ,

lignitic	 20

	

11 8
Clay, silty, sandy, olive-gray ; isolate d

thin sand lenses	 95

	

21 3
Clay, silty, sandy, gravelly, olive-gra y

to medium-gray ; numerous lignite an d
gravel lenses (till) 	 56

	

26 9
Gravel, fine to coarse, sandy, silty ,

angular to subrounded ; numerous cla y
lenses	 22

	

29 1

Sentinel Butte Formation :
Shale, silty, hard, noncalcareous ,

medium-gray	 9

	

30 0

240



NDSWC 822 1

LOCATION : 145-091-01CB B

ALTITUDE : 205 2
(FT, MSL)

DATEDRILLED : October 197 1

DEPTH : 14 0
(FT )

145-091-05DDD 1
NDSWC 822 3

Altitude :

	

2195

	

f t

Geo'ogi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Topsoil,

	

silty,

	

clayey,

	

brownish-black	 1 1
Clay,

	

silty,

	

sandy,

	

pebbly,

	

moderate -
yellowish-brown

	

(till)	 23 2 4

Sentinel

	

Butte

	

Formation :
6 3 0Shale,

	

silty,

	

calcareous,

	

dusky-yellow	
Shale,

	

silty,

	

hard,

	

noncalcareous,

	

light-
brownish-gray	 10 4 0

Shale,

	

silty,

	

sandy,

	

calcareous,

	

light -
olive-gray	 20 60

24 1

POTENTIAL (MV) DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

	

0-1

	

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

1-28`---Si1t, clayey, sandy ,
moderate-yellowish-brown ;
isolated sand lenses .

Clay, silty, sandy, moderate-
yellowish-brown to dark-
yellowish-brown .

75-103 Gravel, fine to coarse ,
clayey, angular to sub -
rounded .

Sentinel	 Butte Formatio n

	

103-140

	

Shale, sandy, silty, non -
calcareous .



NDSWC 4604 and 4604 A

LOCATION : 145-091-05DDD2, 3

ALTITUDE : 21 9 5
(FT, MSL )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

Silt, clayey, sandy ,
pebbly, moderate-olive -
brown .

Sentinel	 Butte Formatio n

	

4-72

	

Siltstone, clayey, sandy ,
yellowish-gray ; inter-
bedded with green claye y
sandstone and brownish -
black claystone .

	

72-114

	

Sandstone, fine to medium-
grained, clayey, silty ,
greenish-gray to brownish-
gray .

	

114-187

	

Sandstone, fine to coarse-
grained, subangular t o
subrounded, dusky-green ;
interbedded with claystone .

	

187-196

	

Shale, hard, grayish-green .

	

196-207

	

Lignite, hard, black ;
shale interbed .

	

207-264

	

Claystone, sandy, medium -
gray ; lignite beds at 118 ,
127, 246, 253, and 264 ft .

Siltstone, sandy, variegate d
gray, green, and brown ;
interbedded with carbona-
ceous shale ; concretio n
275-276 ft .

Sandstone, very fine to
fine-grained, silty ,
grayish-green ; interbedde d
with shale .

Shale, hard, silty ,
carbonaceous, brownish -
black .

Sandstone, very fin e
grained, light-olive-gray .

Siltstone, clayey, sandy ,
carbonaceous, variegate d
gray, green, and brown ;
interbedded sand lenses .

Sandstone, very fine t o
fine-grained, grayish -
green .

Shale, silty, sandy, hard ,
brownish-black .

Sandstone, very fine
grained, light-green .

DATE DRILLED : November 197 3

DEPTH : 880, 180
(FT)



NDSWC 4604 and 46O4A, Continue d

LOCATION : 145-091-O5DDD2, 3

ALTITUDE : 21 9 5
(FT, MSLI

DATE DRILLED : November 197 3

DEPTH : 880, 180
(FT)

POTENTIAL (MV)

	

R ESISTANCE IoHMS)

	

DESCRIPTION OF DEPOSITS

518-54 5

1,300 - 545-62 5

625-64 1
-1,400 -

641-64 6

-1,500 646-66 5

665-68 3

1,600
683-69 5

695-76 5

1,700

765-79 9

799-88 0
-1,800

-1,900

2,000

-2,10 0

- 2,200

2,30 0

2,400
243

Sentinel Butte Formation, Continue d

Siltstone, clayey, sandy ,
gray, green, and brown .

Sandstone, fine- to medium -
grained, dusky green ;
indurated zones at 546 ,
595, and 608 ft .

Shale, silty, carbonaceous ,
brownish-black .

TongueRiver Formatio n

Lignite, hard, black .

Sandstone, very fine
grained, brownish-black ;
interbedded with shale .

Shale, hard, carbonaceous ,
dusky-brown .

Sandstone, very fine grained ,
silty, dark-greenish-gray .

Shale, sandy, variegate d
gray, green, and brown ;
interbedded with siltstone .

Siltstone, clayey, sandy ,
white, gray, and green .

Claystone, variegated gray ,
green, and brown ; interbedde d
with siltstone and very fin e
grained sandstone .



145-091-10CDD 1
(Log from Ray Mohl )

Altitude :

Geologi c
	 source

	

Materia l

Sand and gravel
Clay, soft, blue
Clay, soft, blue ; with trace of rock a t

14 ft
Rock
Clay, gray
Clay, gray and red
Clay, gray with trace of clay, red
Clay, sandy, gray
Sandstone layer
Clay, sandy, and

	

sand,

	

coarse ;

	

water
Sand, soft ; water
Clay, sandy, coarse	
Clay, sandy, gray
Rock, sandy
Clay, sandy

145-091-11CDD 2
(Log from K . J . Thompson )

Altitude :

Topsoil and clay	
Clay	
Rock	
Clay	
Sand, blue	
Rock	
Clay	
Rock	
Clay	
Sand, blue (water)	
Clay	
Rock	

145-091-17DC C
NDSWC 821 5

Altitude :

	

2184

	

f t

Glacial

	

drift :
Topsoil,

	

silty,

	

sandy,

	

brownish-black	 1

	

1
Clay,

	

silty,

	

sandy,

	

pebbly,

	

moderate -
yellowish-brown

	

(till)	 54

	

5 5

Sentinel

	

Butte

	

Formation :
Sandstone,

	

fine-grained,

	

hard,

	

micaceous ,
calcareous,

	

medium-bluish-gray ;

	

isolate d
thin

	

lignite

	

seams	 2

	

5 7
Sandstone,

	

fine-grained,

	

clayey,

	

silty ,
lignitic,

	

micaceous	 15

	

7 2
Shale,

	

silty,

	

hard,

	

noncalcareous,

	

medium -
dark-gray ;

	

thin

	

carbonaceous

	

laminae	 8

	

8 0

24 4

Thickness
(feet)

Dept h
(feet )

10 1 0
4 1 4

58 7 2
1 7 3

16 8 9
19 10 8
6 11 4
5 11 9
1 12 0

11 13 1
1 13 2

28 16 0
44 20 4
2 20 6
4 21 0

75 7 5
48 12 3
2 .5 125 . 5

14 .5 14 0
6 14 6
1 14 7

11 15 8
2 .5 160 . 5
4 .5 16 5

20 18 5
1 18 6



145-091-19CC D
NDSWC 820 9

Altitude :

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil, sandy, silty, clayey, brownish -
black	 1

	

1
Clay, silty, sandy, dark-yellowish-brown	 11

	

1 2
Sand, fine to coarse, gravelly, clayey ,
subangular to subrounded	 6

	

1 8

Sentinel Butte Formation :
Shale, hard, noncalcareous, medium-gray ;

thin carbonaceous laminae 	 22

	

4 0

145-091-27BB D
(Log from Opp Well Drilling )

Altitude :

Sand, dark	 2

	

2
Clay, yellow	 13

	

1 5
Clay, blue	 9

	

2 4
Coal (water)	 5

	

2 9
Clay, blue	 5

	

3 4

145-091-30BB D
NDSWC 72- 3

Altitude : 2050 ft

Alluvium and glacial drift, undifferentated :
Topsoil, sandy, dark-brown 	 t

	

7
Gravel, sandy, oxidized ; subrounded	 14

	

1 5
Gravel, sandy, subrounded	 21

	

3 6

Sentinel Butte Formation :
Shale, silty, sandy, hard, medium-gray 	 4

	

4 0

145-091-30BD D
NDSWC 824 2

Altitude :

	

2041 ft

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, sandy, clayey, grayish -

black	 1

	

1
Clay, silty, dark-yellowish-brown	 19

	

2 0
Gravel, fine to coarse, sandy, angular t o
well rounded	 9

	

2 9

Sentinel Butte Formation :
Shale, silty, calcareous, medium-light-gray

	

11

	

4 0

245



145-091-30CA A
NDSWC 824 3

Altitude :

	

2040 ft

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, sandy, clayey, grayish -

black	 1

	

1
Clay, silty, dark-yellowish-brown 	 8

	

9
Sand, very fine to medium, clayey, sub -
angular to subrounded	 5

	

1 4
Gravel, fine to coarse, sandy, angular t o

subrounded	 6

	

2 0
Sand, very fine to medium, clayey ,
subangular to subrounded	 16

	

3 6

Sentinel Butte Formation :
Claystone, bluish-gray	

145-091-30CA D
NDSWC 824 4

Altitude :

	

2039 ft

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, clayey, grayish-black 	
Clay, silty, sandy, moderate-yellowish -

brown	
Clay, silty, olive-gray ; occasional thi n

sand lens	
Gravel, fine to coarse, sandy, clayey ,
angular to rounded	

Sentinel Butte Formation :
Shale, silty, hard, calcareous 	 19

	

4 0

145-091-30DC C
NDSWC 821 0

Altitude :

	

2038 ft

Sentinel Butte Formation :
Topsoil, silty, clayey, grayish-black	 1

	

1
Shale, hard, noncalcareous, moderate -
yellowish-brown ; few thin lignite seams	 31

	

3 2
Shale, noncalcareous, medium-gray ; few
thin lignite seams	 8

	

4 0

145-091-33AD D
NDSWC 824 5

Altitude :

Alluvium(?) :
Topsoil, silty, clayey, grayish-black 	 1

	

1
Clay, silty, sandy, dark-yellowish-brown 	 13

	

1 4

Sentinel Butte Formation :
Shale, silty, hard, calcareous, medium -

gray	 26

	

4 0

246

24

	

6 0

1

	

1

11

	

1 2

7

	

1 9

2

	

21



145-091-34CB C
NDSWC 824 6

Altitude :

Geologic Thickness Depth
source Material (feet) (feet )

Alluvium :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1
Clay,

	

silty,

	

sandy,

	

dark-yellowish-brown	 8 9

Sentinel

	

Butte

	

Formation :
11 2 0Shale,

	

silty,

	

hard,

	

yellowish-gray	
Siltstone,

	

hard,

	

noncalcareous,

	

medium -
gray	 20 4 0

145-091-34CDA 1

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sand

	

and

	

gravel

	

(seep)	 31 3 1
Coal

	

(water)	 9 4 0
Clay	 5 4 5

145-091-34CDA 2

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

clay,

	

sandy	 37 3 7
Coal	 7 4 4
Clay	 6 5 0
Clay,

	

sandy	 10 6 0
Clay,

	

soft	 9 6 9
Coal

	

(water)	 3 7 2
Clay	 8 8 0

145-091-35BB B

Altitude :

(Log

	

from R .

	

J .

	

Thompson )

Sandstone	 4 4
Clay	 55 5 9
Coal	 2 6 1
Clay	 8 6 9
Coal	 1 7 0
Clay	 18 8 8
Rock	 1 8 9
Coal	 2 9 1
Clay	 19 11 0
Coal	 6 11 6
Clay	 22 13 8
Clay,

	

sandy	 5 14 3
Coal	 1 14 4
Clay	 24 16 8
Coal	 1 16 9
Sand	 7 17 6
Coal	 3 17 9
Clay	 3 18 2
Coal	 1 18 3
Clay	 2 185

24 7



145-092-06CC D
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Depth
source Material (feet) (feet )

Topsoil

	

and

	

clay	 27 2 7
Rock	 .5 27 . 5
Clay	 17 .5 4 5
Coal

	

(water)	 10 5 5
Clay	 4 59

24 8



NDSWC 477 4
LOCATION : 145-092-O6DDD

	

DATE DRILLED : November 197 4

	

40-48

	

Lignite, hard, black .

	 48-60 -

	

Clay, sandy .

60 :~7f — _-Siltstone, clayey, olive -
gray .—

	

- -

= 75-82

	

Clay. I

_ __82-84---Sandstone, very fin e
___---- - grained, olive-gray .

ALTITUDE : 223 0
(FT, MSL)

Gamma log--- -
(T .C . 4 )
	 POTENTIAL (MV)	 RESISTANCEIoHMS)

DEPTH : 20 0
(FT )

DESCRIPTION OF DEPOSIT S

Sentinel	 Butte Formatio n

0-23

	

Sand, very fine to fine-
grained .

23-40

	

Clay .

--—=- 40=

- 60 -

- 80 -

_1011 - _

	

84-86

	

Clay .

	

86-91

	

Sandstone, very fine grained ,
silty, clayey, olive-gray ;
lignite 87-88 ft .

	

91-94

	

Lignite, black .

160	

144-15 0

S80 =

- 120 -

- 140 -

- - - 94-104= _Siltstone, edium-gray ;
5 ntains thi

m
n ligniteseams .

	 104-179

	

Sandstone, very fine t o
- -fine-grained, clayey, medium -
- gray to greenish-gray ;

- - - -

	

lignite 118-119 ft .

119-12 7

127-12 9

129-14 4

150-160

Siltstone, clayey, carbon-
aceous, medium-gray .

Shale, carbonaceous .

Siltstone, clayey, carbon-
aceous, brownish-black .

Siltstone, clayey ,
bentonitic, light-gray .

Siltstone, clayey, medium-
to dark-gray .

Siltstone, clayey, medium-
to dark-gray ; interbedde d
with very fine sandstone .

160-19 0

- 200 -
190-20 0

- 220 -

- 240 -

Sandstone, very fine
grained, medium-gray .

249



145-092-08AB A
NDSWC 471 1

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Silt,

	

clayey,

	

sandy,

	

moderate-yellowish -
Alluvium :

brown	 8 8

Sentinel

	

Butte

	

Formation :
Silt,

	

clayey,

	

medium-gray	 13 2 1
Siltstone,

	

clayey,

	

medium-dark-gray	 14 3 5
Lignite,

	

hard,

	

black	 2 3 7
Siltstone,

	

clayey,

	

medium-dark-gray	 18 5 5
Siltstone,

	

clayey,

	

carbonaceous,

	

dark -
gray	 3 5 8

Lignite,

	

hard,

	

black	 2 6 0

145-092-12DCC 2

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 16 1 6
Gravel	 1 1 7
Clay	 8 2 5
Rock	 1 2 6
Clay	 15 4 1
Coal

	

(drY)	 1 4 2
Clay	 15 5 7
Coal

	

(dry)	 2 5 9
Clay	 6 6 5
Coal

	

(dry)	 1 6 6
Clay	 27 9 3
Coal

	

(water)	 9 102

25 0



NDSWC

	

477 3

LOCATION : 145-092-15AAA DATEDRILLED :

	

November

	

197 4

ALTITUDE :
(FT, MSL )

Gamma

215 5

log--- -

DEPTH :
(FT)

24 0

(T .C . 4)
POTENTIAL (Mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

20--- _

- 40 -

Sentinel Butte Formatio n

--0~4

	

Sand, very fine grained ,
lignitic, moderate-yellowish -
brown .

	

4-21

	

Clay, sandy, lignitic ,
olive-gray .

Lignite, brownish-black .

Clay, silty, medium- t o
dark-gray .

	

32-39

	

Siltstone, sandy, dark-gray .

21-2 7

27-3 2

-- 39-42=,---Lignite ,

	

42-64

	

Silt, clayey, sandy, dark -
gray .

_

	

—

	

—

1~

64-92

	

Sandstone, clayey, medium -
gray .

dark-gray ;
seam 106-107 ft .

- 100 -

115-130

	

Siltstone, clayey, lignit e
_,=,.i7:;	 122-123 ft .

130-167 --Clay,-sandy, dark-gray .

- - - 167-174— _Lignite, black .	 J

- - - 174-180

	

Clay, greenish-gray .

180-220 _ - Siltstone ,— medium-gray ;
— ,becomes more sandy nea r

bottom .

- 200 -

- 60 - brownish-black .

92-115 --Clay, silty ,
thin lignit e

- 120 -

- 140 -

- 160 -

- 180 -

- 240 -

--~

	

220-240 Sandstone, very fine to
fine-grained, clayey ,
medium-gray .

25 1



145-092-17CD B
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Dept h

source

	

Material (feet) (feet )

Topsoil

	

and

	

gravel	 4 4
Sand	 29 3 3

Coal

	

(water)	 4 3 7
Clay	 7 4 4

Coal(?)	 2 4 6

145-092-19CA C
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude :

Topsoil

	

and

	

clay	 10 1 0

Scoria

	

(dry)	 10 2 0
Clay	 8 2 8

Coal

	

slack

	

(water)	 2 3 0

Clay	 29 5 9

Coal

	

(water)	 4 6 3
Clay	 2 6 5

145-092-19CD D
(Log

	

from

	

E .

	

A .

	

Bodin )

Altitude :

	

2095

	

ft

21 2 1Clay,

	

sandy	
Clay,

	

yellow	 2 2 3
Quicksand	 1 2 4

Clay,

	

sandy	 6 3 0
Coal	 1 3 1
Shale	 11 4 2
Sand	 4 4 6

Shale	 20 6 6

Sandstone,

	

dry	 25 9 1
Shale	 11 10 2

Coal	 10 112

25 2



ALTITUDE :
IFT, MSL)

Gamma log----
(T .C . 4 )

POTENTIAL (Mv)	 RESISTANCE(OHMS)

60 -

--16-24—,Lignite, hard, black .

_24-30--Siltstone, clayey, dark-gray .

	

- - - 30-33

	

Lignite, hard, black .

—== - - -33-52 _ _ Siltstone, clayey, dark -
_

	

ray to6 light-gray ; lignite
	 from 46-48 ft .

	

- - - 52-54

	

Limestone, hard, dark-gray .

- - - -

	

54-80

	

Siltstone, clayey, medium-
dark-gray .

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-5

	

Sand, very fine to fine ,
silty, clayey, gravelly .

	

5-16

	

Silt, clayey, sandy, mod -
	 erate-yellowish-brown (till) .

	 Sentinel	 Butte Formatio n

DEPTH : 8 0
(FT )

NDSWC 471 2

LOCATION : 145-092-20BBB

	

DATE DRILLED : June 197 4

- 20 -

40 -

- 60 -

- 100

145-092-22AC C
(Log from K . 3 . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil

	

and

	

clay	 13 1 3
Sand,

	

wet	 3 1 6
Gravel,

	

wet	 2 1 8
ClaY	 3 .5 21 . 5
Rock	 1 .5 2 3
ClaY	 13 3 6

2 3 8Coal,	
12 5 0Clay

	

dry	 1 .5 51 . 5
ClaY	 5 .5 5 7
Coal,

	

dry	 2 5 9
Clay	 3 6 2
Clay,

	

sandy

	

(seep)	 10 7 2
Clay	 2 7 4
Coal,

	

drY	 1 7 5
Clay	 2 7 7
Coal	 1 7 8
Clay	 4 .5 82 . 5
Coal

	

(water)	 7 .5 9 0
Clay	 10 100

25 3



145-092-22AD D
(Log from K . J . Thompson )

Altitude :

Geologi c
source

	

Materia l

Topsoil, sandy	
Gravel	
Clay
Coal	
Clay
Coal
Clay
Coal	
Clay
Coal (water)
Clay

145-092-22DAA 1
(Log from K . J . Thompson )

Altitude :

Topsoil, sandy	
Gravel	
Clay	
Rock	
Clay	
Coal (dry)	
Clay	
Coal (dry)	
Clay	
Coal (dry)	
Clay	
Rock	
Clay	
Coal(water)	
Clay	
Rock	
Clay, sandy (dry)	
Coal (dry)	
Clay	

145-092-22DAA 2
NDSWC 821 1

Altitude :

Alluvium :
Topsoil, sandy, silty, brownish-black 	
Sand, fine to medium, silty, clayey ,

subangular

Sentinel Butte Formation :
Shale, moderate-yellowish-brown ; few
thin lignite seams

Shale, silty, noncalcareous, medium-gray ;
few thin lignite seams and carbonaceou s
laminae

254

Thickness
(feet)

Dept h
(feet )

18 1 8
1 1 9

19 3 8
1 3 9

12 5 1
2 5 3
5 5 8
1 5 9

25 8 4
11 9 5
5 10 0

15 1 5
1 1 6

11 2 7
1 2 8
2 3 0
1 3 1

12 4 3
2 4 5
5 5 0
1 5 1

25 7 6
1 7 7
6 8 3
9 9 2

36 12 8
3 13 1

21 15 2
2 15 4
6 16 0

1 1

3 4

14 1 8

22 40



145-092-22DAA 3
NDSWC 824 7

Altitude :

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1
Clay,

	

silty,

	

sandy,

	

dark-yellowish-brown	 9 1 0
Sand,

	

fine

	

to

	

coarse,

	

gravelly,

	

lignitic ,
subangular	 3 1 3

Sentinel

	

Butte

	

Formation :
Shale,

	

silty,

	

calcareous,

	

medium-gray	 27 4 0

145-092-23BC C
NDSWC 824 8

Altitude :

Alluvium and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1
Clay,

	

silty,

	

sandy,

	

dark-yellowish-brown	 11 1 2
Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

angular
to rounded	 2 1 4

Sentinel

	

Butte

	

Formation :

26 4 0
Shale,

	

silty,

	

hard,

	

calcareous,

	

medium -
light-gray	

145-092-23DA A
NDSWC 824 1

Altitude :

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

sandy,

	

silty,

	

clayey,

	

grayish -
black	 1

	

1
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown	 13

	

1 4
Gravel,

	

fine

	

to

	

coarse,

	

angular

	

to

	

sub -
rounded	 1

	

1 5

Sentinel

	

Butte

	

Formation :

25

	

4 0
Shale,

	

silty,

	

hard,

	

calcareous,

	

medium -
gray ;

	

few

	

thin

	

lignite

	

seams	

145-092-23DAD
NDSWC 824 0

Altitude :

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

sandy,

	

clayey,

	

grayish -
black	 1

Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown	 7

	

8
Sand,

	

very

	

fine

	

to medium,

	

lignitic ,
angular

	

to

	

subrounded	 4

	

1 2
Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

angular

	

t o
rounded	 4

	

1 6

Sentinel

	

Butte

	

Formation :

24

	

4 0
Shale,

	

silty,

	

hard,

	

calcareous,

	

medium-
light-gray ;

	

few

	

thin

	

lignite

	

seams	

25 5



LOCATION : 145-092-24BB C

ALTITUDE : 211 5
(FT, MSL)

POTENTIAL (mv)

NDSWC 8222

DATE DRILLED : October 197 1

DEPTH : 700
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Sentinel Butte Formatio n

	

0-1

	

Topsoil, silty, clayey ,
grayish-black .

	

1-3

	

Lignite, soft, brownish -
black .

Shale, silty, hard, non -
calcareous, medium-gray ;
few thin lignite seams .

31-37 Shale, silty, hard, non -
calcareous, medium-gray ;
few thin lignite seams .

	

37-39

	

Sandstone, very fine
grained, calcareous, light -
bluish-gray .

39-52 Shale, silty, hard, non-
calcareous, medium-gray ;
few thin lignite seams .

58-67 Shale, silty, sandy, hard ,
noncalcareous, medium-gray ;
few thin lignite seams .

71-80 Shale, silty, sandy, hard ,
noncalcareous, medium-gray ;
few thin lignite seams .

	

80-101

	

Shale, silty, calcareous ,
medium-light-gray .

	

101-108

	

Shale, silty, hard, non-
calcareous, greenish-gray .

	

-2 108-130

	

Shale, silty, sandy, hard ,
calcareous, light-brownish -
gray ; thin isolated sand -
stone beds .

130-146 Siltstone, clayey, sandy ,
calcareous, medium-light -
gray .

	

146-156

	

Shale, silty, hard, non -
calcareous, light-greenish -
gray ; few thin lignit e
seams .

	

156-180

	

Siltstone, clayey, sandy ,
calcareous, medium-light -
gray ; interbedded wit h
greenish-gray silty shale .

256



NDSWC 8222, Continue d

LOCATION :

	

145-092-24BBC

	

DATE DRILLED : October 197 1

ALTITUDE :

	

2115

	

DEPTH : 70 0
(FT, MSL)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

	 Sentinel	 Butte Formation,	 Continue d
t

	

1ft0-201

	

Siltstone, clayey, calcar-
eous, medium-bluish-gray .

	

20,1-203

	

Sandstone, fine-grained ,
hard, micaceous .

203-227-Shale, sandy, calcareous ,
medium-gray ; few thi n
lignite seams .

27_249_ Siltstone, clayey, hard ,
calcareous, medium-gray ;
carbonaceous laminae .

	

249-267

	

Shale, silty, hard, non -
oc c asrona l

	

hne l i g niteay ;
occasional thin lignit e
seams .

267-286 Shale, sandy, noncalcareous ,
medium-bluish-gray ; isolate d
sandstone beds .

	

286-288

	

Sandstone, fine-grained ,
hard, lignitic, micaceous .

	

288-308

	

Shale, sandy, silty, hard ,
noncalcareous, medium-bluish-
gray ; sandstone 294-295 ft .

Siltstone, clayey, hard ,
calcareous, medium-gray .

	

`67-369

	

Sandstone .

	

369.383

	

Siltstone, clayey, hard ,
calcareous, medium-gray .

Tongue River Formation(? )

	

383-403

	

Shale, sandy, silty ,
calcareous, micaceous ,
medium-bluish-gray ; ligniti c
sandstone at base .

	

403-420

	

Siltstone, clayey, hard ,
calcareous, medium-gray t o
light-brownish-gray ; few
thin lignite seams .

	

420-519

	

Siltstone, clayey, hard ,
calcareous, medium-light-
gray ; few thin lignit e
seams .

257



NDSWC 8222, Continue d

LOCATION :

	

145-092-24BBC

	

DATEDRILLED : October 197 1

ALTITUDE :

	

2115

	

DEPTH : 70 0
(FT, MSL)

	

(FT )

POTENTIAL (Mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

	

521-534

	

Shale, sandy, silty, cal-
careous, medium-gray ;
sandstone bed at 528 ft .

	

534-647

	

Siltstone, clayey, hard ,
calcareous, medium-light-
gray ; occasional thi n
carbonaceous shale beds .

Sandstone, very fin e
grained, hard, calcareous ,
medium-bluish-gray .

Siltstone, clayey, hard ,
calcareous, medium-light-
gray .

Sandstone, very fin e
grained, hard, lignitic ,
calcareous, micaceous .

Siltstone, clayey, cal-
careous ; few isolated bed s
of dark-greenish-gray shale .

647-64 8

648-66 6

666-66 8

668-70 0

258



145-092-24BCA 2
(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Sand	 15 1 5
Clay	 18 3 3
Rock	 1 3 4
Clay	 3 3 7
Coal

	

(dr y )	 15 5 2
Clay	 17 6 9
Coal

	

(dry)	 2 7 1
Clay	 11 8 2
Coal,

	

seep	 5 8 7
Clay	 2 8 9
Coal

	

(dry)	 3 9 2
Clay	 2 9 4
Coal

	

(dry)	 1 9 5
--------------------- - 10 10 5

Coal

	

(water)	 4 10 9
Clay	 11 12 0
Rock	 1 12 1
Clay	 4 12 5
Coal	 1 12 6
Clay	 9 13 5

145-092-24CC B
NDSWC 823 9

Altitude :

	

2045

	

f t

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

sandy,

	

grayish -
black	 1

	

1
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown ;

	

few

	

thin

	

sand

	

and

	

gravel

	

lenses	 8

	

9
Sand,

	

very

	

fine

	

to medium,

	

clayey,

	

silty ,
subangular

	

to

	

subrounded	 6

	

1 5
Clay,

	

silty,

	

sandy,

	

medium-dark-gray	 10

	

2 5
Gravel,

	

fine

	

to

	

coarse,

	

angular

	

t o
rounded	 5

	

3 0

Sentinel

	

Butte

	

Formation :

10

	

4 0
Shale,

	

silty,

	

calcareous,

	

medium-light -
gray	

145-092-2400 0
NDSWC 823 8

Altitude :

	

2044

	

f t

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

grayish -
black	 1

	

1
Sand,

	

very

	

fine

	

to

	

medium,

	

silty,

	

lignitic,
15

	

1 6subangular

	

to

	

subrounded	
Clay,

	

silty,

	

sandy,

	

medium-dark-gray ;

	

fe w
thin

	

sand

	

lenses	 8

	

2 4

Sentinel

	

Butte

	

Formation :

16

	

4 0
Shale,

	

silty,

	

hard,

	

calcareous,

	

medium-
gray	

25 9



145-092-24CC D
NDSWC 821 2

Altitude : 2046 ft

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, clayey, grayish-black 	 1

	

1
Clay, silty, sandy, dark-yellowish-brown 	 9

	

1 0
Gravel, fine to coarse, sandy, clayey ,

angular to subrounded 	 2

	

1 2
Clay, silty, medium-gray	 28

	

4 0
Sand, very fine to medium, clayey ,

lignitic, subangular ; gravel 45 to 46 ft	 6

	

4 6

Sentinel Butte Formation :
Shale, silty, hard, noncaicareous, medium -
gray	 14

	

6 0

145-092-24CDD 1
(Log from Layne Minnesota Co . )

Altitude : 2046 ft

Topsoil	 15

	

1 5
Sand, fine, some shale (or clay)	 8

	

2 3
Sand, fine, with shale (or clay)	 4

	

2 7
Shale (clay) and fine sand 	 5

	

3 2
Shale (clay), sand, fine, and coa l

(detrital)	 5

	

3 7
Sand, fine, gravel, and shale (clay)	 4

	

4 1
Clay	 2

	

4 3

145-092-24CDD 2
NDSWC 824 9

Altitude : 2046 f t

Alluvium and glacial drift, undifferentiated :
Clay, silty, sandy, dark-yellowish-brown 	 13

	

1 3
Sand, very fine to coarse, gravelly ,
subangular to subrounded	 27

	

4 0
Silt, sandy, clayey, medium-dark-gray 	 5

	

4 5

Sentinel Butte Formation :
Shale, silty, hard, calcareous, medium-

light-gray	 15

	

6 0

260



145-092-25AA C
NDSWC 72- 1

Altitude :

	

2056 f t

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Landfill	 2 2
Sand,

	

medium

	

to

	

coarse,

	

gravelly,

	

sub -
rounded,

	

oxidized	 6 8

Sentinel

	

Butte

	

Formation :
Shale,

	

silty,

	

hard,

	

yellowish-gray	 4 1 2
Siltstone,

	

sandy	 4 1 6
Shale,

	

silty,

	

sandy,

	

medium-gray	 16 3 2
Shale,

	

hard,

	

dark-grayish-green	 13 4 5
Shale,

	

silty,

	

sandy,

	

carbonaceous,

	

dark-
greenish-gray to

	

black	 8 5 3
Shale,

	

carbonaceous,

	

black ;

	

interbedde d
with

	

thin

	

seams

	

of

	

lignite	 7 6 0
Sandstone,

	

fine-grained,

	

greenish-gray	 5 6 5
Sandstone,

	

very fine grained,

	

clayey ,
light-greenish-gray 	 3 6 8

Sandstone,

	

very fine to

	

fine-grained ,
carbonaceous,

	

light-olive-gray	 8 7 6
Sandstone,

	

very fine

	

to

	

fine-grained ,
clayey,

	

light-olive-gray	 6 8 2
Siltstone,

	

sandy,

	

greenish-gray ;

	

inter -
bedded with thin

	

carbonaceous

	

shale	 9 9 1
Lignite,

	

hard,

	

black	 4 9 5
Shale,

	

silty,

	

hard,

	

medium-dark-gray	 5 10 0

145-092-25AAD
NDSWC

	

72- 2

Altitude :

Colluvium :
Roadfill	 2 2
Sand,

	

medium to

	

coarse,

	

brown ;

	

scattere d
pebbles	 5 7

Sentinel

	

Butte

	

Formation :
Shale,

	

silty,

	

hard,

	

yellowish-gray	 6 1 3
Siltstone,

	

clayey,

	

sandy,

	

lignitic ,
carbonaceous,

	

medium-gray to

	

greenish -
gray	 25 3 8

Sandstone,

	

clayey,

	

silty,

	

carbonaceous ,
brownish-black

	

to

	

black	 8 4 6
Siltstone,

	

gray

	

to

	

green ;

	

interbedde d
with clayey

	

sandstone,

	

shale,

	

an d
lignite	 54 100

26 1



145-092-25AB A
NDSWC 825 2

Altitude :

	

2047

	

f t

Geologi c
source

	

Material
Thicknes s
(feet)

Depth
(feet )

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1
Clay,

	

silty,

	

olive-gray	 1 1 4
Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

angular

	

t o
rounded	 3 1 7

Sentinel

	

Butte

	

Formation :

23 4 0
Shale,

	

silty,

	

hard,

	

calcareous,

	

medium-
light-gray	

26 2



CITY OF HALLIDA Y

26 3

RESISTANCE (OHMS)

LOCATION : 145-092-25AB B

ALTITUDE : 204 6
(Fr, MSL)

POTENTIAL (MV)

DATEDRILLED : June 197 4

DEPTH : 156 0

(FT)

DESCRIPTION OF DEPOSIT S
Alluvium and glacial drift ,

undifferentiate d

	

0-16

	

Clay .

	

16-31

	

Sand, silty, gravelly .

Sentinel Butte Formatio n

	

31-32

	

Lignite .

	

32-75

	

Clay .

	

75-160

	

Sand .

	

160-185

	

Siltstone ; thin lignit e
seams .

	

185-190

	

Lignite .

	

195-250

	

Claystone .

	

250-310

	

Sand .

	

310-360

	

Sand, clayey .

TongueRiver Formatio n

360-520 Siltstone, carbonaceou s
shale, and thin lignit e
seams .

	

520-535

	

Sand .

	

535-585

	

Siltstone and shale .

	

585-595

	

Lignite .

	

595-610

	

Siltstone .

	

610-665

	

Sand, fine .

Cannonball-Ludlow Formations ,
	 undifferentiated

	

665-800

	

Siltstone, sandy .

	

800-910

	

Shale ; thin limeston e
beds .

	

910-1065

	

Siltstone .

Hell	 Creek Formatio n

1065-1095 Sand, fine, brown .

	

1095-1185

	

Clay .



CITY OF HALLIDAY, Continue d

LOCATION :

	

145-092-25ABB

	

DATE DRILLED :

	

June 197 4

ALTITUDE :

	

2046

	

DEPTH :

	

1 56 0
(FT, MSL)

	

(FT)

DESCRIPTION OF DEPOSIT S

	

Hell	 CreekFormation,	 Continue d

	

1185-1220

	

Sand .

	

1220-1310

	

Clay .

	

1310-1340

	

Sand, very fine to fine -
grained, silty, clayey .

	

1340-1360

	

Clay .

	

1360-1375

	

Sand, very fine to fine -
grained, silty, clayey .

	

1375-1410

	

Clay .

FoxHills Formatio n

	

1410-1430

	

Sand, very fine grained ,
silty .

	

1430-1480

	

Clay .

	

1480-1490

	

Sand, very fine grained ,
silty .

	

1490-1520

	

Sand, very fine to fine-
grained, silty .

	

1520-1555

	

Sand, very fine to fine-
grained, silty .

	

1555-1560

	

Clay .

26 4

POTENTIAL (MV)



145-092-25AB C
NDSWC 825 0

Altitude :

	

2044 ft

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, clayey, black 	 1

	

1
Clay, silty, sandy, dark-yellowish-brown	 8

	

9
Gravel, fine to coarse, sandy, angular t o

subrounded	 1

	

1 0
Clay, silty, moderate-yellowish-brown 	 5

	

1 5
Clay, silty, medium-dark-gray 	 6

	

2 1
Sand, fine to medium, clayey, silty ,

subangular	 9

	

3 0

Sentinel Butte Formation :
Shale, silty, noncalcareous, brownish-gray-

	

10

	

4 0

145-092-25ADC 1
(Log from E . A . Bodin )

Altitude :

Topsoil	 2

	

2
Clay, sandy	 10

	

1 2
Clay, yellow	 11

	

2 3
Shale, sticky, gray	 25

	

4 8
Coal slack (water-bearing) 	 1

	

4 9
Shale, gray	 18 .5

	

67 . 5
Sand, fine, white (water-bearing)	 1 .5

	

6 9
Shale, gray	 1

	

7 0

265



LOCATION : 1 45-092-25ADC 2

ALTITUDE : 208 6
(FT, MSL (

POTENTIAL (MV)

NDSWC 72-4
DATE DRILLED : August 197 2

DEPTH : 22 0
(FT )

RESISTANCE IoHMSI

	

DESCRIPTION OF DEPOSIT S

Alluviu m

c,___,--0-0 .5

	

Topsoil, silty, yellowish -
brown .

	

c58-67

	

Shale, green .

	

67-90

	

Shale, silty, gray ; inter -
bedded with siltstone an d
clayey sandstone .

	

90-94

	

Shale, silty, light-green .

	

94-108

	

Shale, silty, gray ; inter -
bedded with siltstone an d
clayey sandstone .

	

108-116

	

Lignite, hard, black .

	

116-124

	

Siltstone, clayey, carbona-
ceous, medium-brown .

	

124-134

	

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

	

134-202

	

Sandstone, fine- to medium -
grained, greenish-gray ;
few thin carbonaceous seams .

	

202-204

	

Lignite, hard, black .

	

204-220

	

Shale, sandy, lignitic ,
carbonaceous, light-olive -
gray .

O .5-

	

Clay, sandy, moderate -
olive-brown .

	

5-16

	

Sand, medium to coarse ,
gravelly .

Sentinel	 Butte Formatio n

	

16-21

	

Shale, silty, yellowish -
gray .

	

21-33

	

Lignite, fractured, black ;
shale interbeds .

	

33-57

	

Shale, silty, sandy ,
medium-gray .

	

_57-58

	

Lignite, hard, black .



145-092-25BAA 2
NDSWC 825 1

Altitude :

	

2047 f t

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1
Clay,

	

silty,

	

sandy,

	

dark-yellowish-brown	 7 8
Sand,

	

fine

	

to medium,

	

silty,

	

clayey ,
subangular

	

to

	

subrounded	 4 1 2
Clay,

	

silty,

	

medium-dark-gray	 11 2 3
Sand,

	

fine

	

to medium,

	

clayey,

	

subangula r
to

	

subrounded	 6 2 9
Clay,

	

silty,

	

medium-gray	 3 3 2
Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

angular

	

t o
rounded	 5 3 7

Sentinel

	

Butte

	

Formation :

3 4 0
Shale,

	

silty,

	

hard,

	

noncalcareous ,
medium-light-gray	

Sandstone,

	

fine,

	

hard,

	

medium-bluish-gray	 2 4 2
Shale,

	

silty,

	

hard,

	

calcareous,

	

medium-
gray	 18 6 0

145-092-25DAA

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 28 2 8
Coal

	

(dry)	 3 3 1
Clay	 1 3 2
Coal

	

(seep)	 5 3 7
Clay	 47 8 4
Coal

	

(dry)	 1 8 5
Clay	 2 8 7
Sand

	

(water)	 5 9 2
Clay	 6 9 8

145-092-25DA B

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

sand	 9 9
Rock	 2 1 1
Sand	 7 1 8
Coal

	

slack	 2 2 0
Clay	 21 4 1
Coal

	

(dry)	 5 4 6
Clay	 1 4 7
Coal

	

(dry)	 2 4 9
Clay	 26 7 5
Coal

	

(seep)	 1 7 6
Clay	 23 9 9
Coal

	

(dry)	 1 10 0
Clay	 3 10 3
Sand

	

(water)	 4 10 7
Clay,

	

sandy	 11 11 8
Coal

	

(dry )	 1 11 9
Clay	 8 12 7
Coal

	

(dry)	 4 13 1
Clay	 8 13 9
Sand,

	

blue

	

(water)	 21 16 0
Rock	 .25 160 .2 5
Sand	 14 .75 175

26 7



145-092-26000 1

(Log from K . J . Thompson )

Altitude :

Geologic Thickness Dept h

source Material (feet) (feet )

Topsoil

	

and

	

clay	 14 1 4

Rock	 2 1 6
Clay	 44 6 0
Coal

	

(dry)	 3 6 3
Clay	 4 6 7
Coal

	

(seep)	 4 7 1
Clay	 14 8 5
Coal

	

(dry)	 1 8 6
Clay	 38 12 4

Coal

	

(dry)	 2 12 6

Clay	 4 13 0
Coal

	

(dry)	 2 13 2
Clay	 8 14 0
Sand,

	

coal

	

chunks

	

(water)	 11 15 1

Coal

	

(dry)	 8 15 9
Clay	 60 21 9
Coal

	

(dry)	 2 22 1
Clay	 27 24 8

Coal

	

(dry)	 3 25 1

Clay	 17 26 8
Rock	 2 27 0
Clay	 29 29 9

145-092-26000 2

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil	 43 4 3
Rock	 2 4 5

15 6 0

Coal

	

(water)	 4 6 4

Clay	 4 6 8
Coal

	

(water)	 4 7 2
Clay	 3 7 5

145-092-29CAA

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 33 3 3
Coal

	

(water)	 16 4 9
Clay	 6 55

26 8



NDSWC 479 0

LOCATION :

	

145-092-31 DDD

	

DATE DRILLED : November 197 4

ALTITUDE :

	

223 9
(FT, MSL )

Gamma lo
g (T.C . 4 )

POTENTIAL (M4)	 RESISTANCEloHMSI

	

DESCRIPTION OF DEPOSIT S

Sentinel-,-Butte Formatio n

Q-2- - - TopsoT1, silty	 ~

2=5-- Clay .

5-12__ Lignite, dry, radioactive .

	

10-16

	

Siltstone, olive-gray .

	

16-19

	

-Sand, very fine grained ,
moderate-yellowish-brown .

---

	

19-27

	

Sand, very fine grained ,
^—_-

	

clayey, olive-gray .

	

_27-36

	

Sand, very fine grained ,
	 olive-gray .

	

36-44

	

Sand, very fine grained ,
clayey, moderate-yellowish -

--- brown .

-
-_=4q-65

	

Sand, very fine grained ,
olive-gray to dark-
yellowish-brown .

-- - -

	

65-80

	

Siltstone, medium-gray t o
	 dark-gray ; limestone con -

- -

	

cretion 72-73 ft .

80-100=_Sand, very fine grained ,
medium-gray to dark-gray .

._100-107--Lignite, dry,-powdery ,	 brownish-black .

107-112 — Shale, carbonaceous ,
=

	

grayish-black .

112-116__==Siltstone, dark-gray .

	

116-118

	

Lignite, radioactive, black .

	

118-123

	

Siltstone .

	

123-132

	

Clay, medium-gray t o
grayish-green .

132-142 Siltstone, sandy, grayish -
green ; lignite 140-141 ft ;
carbonaceous shale 141-14 2
ft .

	

142-160

	

Sandstone, very fine
grained, medium- to dark -
gray .

DEPTH : 16 0
(FT )

- 20 -

- 40 -

- 60 -

- 80 -

100 =

- 12 0

- 14 0

- 160

- 180

- 200

- 220

- 240
269



145-092-32CD D
(Log from K . J . Thompson )

Altitude : 2242

	

f t

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil

	

and

	

clay	 3 3
Rock	 2 5
Sand	 37 4 2
Coal	 8 5 0
Sand,

	

wet	 18 .5 68 . 5
Rock	 3 71 . 5
Sand,

	

gray	 19 .5 9 1
Coal

	

(water)	 1 .5 92 . 5
Clay	 7 .5 100

NDSWC 477 6

LOCATION :

ALTITUDE :

145-093-O4DDD

	

DATE DRILLED :

	

November

	

197 4

2217

	

DEPTH :

	

12 0
(FT, MSL)

	

(FT )

Gamma log--- -
(T .C .

	

4 )
POTENTIAL (MN

	

RESISTANCE (OHMSI

	

DESCRIPTION OF DEPOSIT S

-=-'===Sentinel

	

Butte Formatio n

0-10

	

Silt,

	

sandy,

	

dusky-yellow ;
s=_

	

interbedded with carbon -

- 20 -- -.aceous shale .

- 40

	

-

10-18 =-r-Silt, sandy, moderate -
	 '-'—yellowish-brown to grayish -

brown .

18-30-=Sand, very fine to fine-
__grained, clayey, light-brown .

30-35 Lignite,

	

black .

- -

	

35-46 Clay .

60

	

- - =46-73 Siltstone .

73-102 Sandstone,

	

very fine
- . --= grained,

	

medium-gray t o

80

	

-

dark-gray .

-100 -
102-110 Lignite,

	

black .

110-120 Clay,

	

sandy .

120 -

140 -

27 0



145-093-0700 0
NDSWC 818 8

Altitude :

	

2242 ft

Geologic

	

Thickness

	

Dept h

source

	

Material	 (feet)	 (feet )

Sentinel Butte Formation :
Topsoil, silty, clayey, boulders	 1

	

1
Sandstone, fine, silty, subangular 	 57

	

5 8
Shale, silty, hard, noncalcareous, medium -

light-gray	 22

	

8 0

145-093-10AAC 1
(Log from K . J . Thompson )

Altitude :

Clay	 15

	

1 5
Coal (dry)	 1

	

1 6
Clay	

8

	

2 9Coal (water)	

Clay, sandy	 11

	

7 0
Sand (water)	 14

	

8 4

Coal (water)	 7

	

9 1

145-093-10CBD 1
(Log from K . J . Thompson )

Alt i tude :

Sand (little water)	 33

	

3 3

	

2

	

3 5

	

2

	

3 7

	

2

	

3 9

	

20

	

5 9

	

6

	

6 5
Clay	 63

	

128

Sand (water)	 8

	

13 6

145-093-1000 C
(Log from K . J . Thompson)

5

	

2 1

Clay	 26

	

5 5
Rock	 4

	

5 9

Coal (dry)	
Clay	
Coal (dry)	
Clay	
Coal (seep)	

Coal (some water)	 12

	

14 8
2

	

15 0Clay	

Altitude :

Topsoil and clay	
Coal (seep)	
Clay	
Coal (dry)	
Clay	
Rock	
Clay	
Sand	
Coal (seep)	
Clay	

271

	

53

	

5 3

	

2

	

5 5

	

18

	

7 3

	

7

	

8 0

	

36

	

11 6

	

8

	

12 4

	

14

	

13 8

	

23

	

16 1

	

13

	

17 4

	

1

	

175



145-093-14ADA 2
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude :

Geologi c
source

	

Material
Thickness
(feet)

Dept h
(feet )

Sand	 30 3 0
Clay	 19 4 9
Coal

	

(dry)	 1 5 0
Clay	 2 5 2
Coal

	

(dr y )	 1 5 3
Clay	 2 5 5
Coal

	

(dry)	 9 6 4
Clay	 16 8 0
Clay,

	

sandy	 38 11 8
Clay	 3 12 1
Coal

	

(water)	 11 13 2
Clay	 8 14 0

145-093-15DD D
NDSWC

	

823 0

Altitude :

Topsoil,

	

silty,

	

clayey,

	

grayish-black	
Clay,

	

silty,

	

sandy,

	

pebbly,

	

moderate -
1 1

yellowish-brown

	

(till)	 13 1 4

Sentinel

	

Butte

	

Formation :
Shale,

	

sandy,

	

silty,

	

moderate-yellowish -
brown	 2 1 6

Sandstone,

	

fine,

	

yellowish-gray	
Shale,

	

sandy,

	

noncalcareous,

	

moderate -
5 2 1

yellowish-brown	 39 6 0

145-093-17CB B
(Log

	

from

	

Julius

	

Benz )

Altitude :

	

222 6

Sand	 97 9 7
coal	 15 11 2
Clay,

	

gray	 8 12 0

145-093-17CC B
(Log

	

from Julius

	

Benz )

Altitude : 223 3

Clay,

	

yellow	 24 2 4
Sand	 46 7 0

145-093-2000 C
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude :

Topsoil

	

and

	

sand	 12 1 2
Rock	 3 1 5
Sand

	

( dry)	 37 5 2
Clay	 5 5 7
Coal

	

(water)	
Clay	

15 72

27 2



LOCATION : 145-093-24ADD

	

DATEDRILLED : November 197 4

ALTITUDE : 21 23

	

DEPTH : 140
(FT, MSL)

	

(FT)

Gamma log --- -
(T .C . 4 )

POTENTIAL (MV)	 RESISTANCE(OHMS)

--.---

	

_---0-6 —

	

Sand, very fine to fine ,
silty .

	

6-11

	

Clay, silty, olive-brown .

	

11-16

	

Clay, sandy, olive-brown .

	

16-20

	

Lignite and scoria, detrital .

Sentinel	 Butte Formatio n

	

20-25

	

Clay, silty, moderate -
	 yellowish-brown .

25 -- 40 _
-

_Clay, silty, dark-bluish -
	 g r ay .

40-43-- Lignite, dry, black .

	

.	 43-48

	

Clay, silty, medium -
	 bluish-gray .

481 =4-
-

:- Sandstone .

	

-51-65

	

Clay, silty, medium-
bluish-gray ; thin lignit e
seams .

Sandstone, clayey, grayish -
blue-greer .

	

NDSWC 477

5 —77-- - —

	

65-6 8

	

- - 68 .71

	

Siltstone, clayey ,
-- bentonitic, light-gray .

73-80 =— Sandstone, clayey ; lime-
_

	

- - stone concretion 76-78 ft .

	

80-92

	

Siltstone, clayey, grayish -
brown ; thin lignite seams .

	

92-98

	

Siltstone, clayey, light -
gray .

	

98-100

	

Limestone .

	

100-116

	

Sandstone .

	

116-127

	

Clay .

	

127-140

	

Siltstone, clayey .

180 -

200

220

240

DESCRIPTION OF DEPOSIT S

Alluviu m

20 -

40 -

60 -

80 -

100

120 -

140 -

160 -

273



145-093-26BA D

(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Topsoil

	

and

	

clay	

Coal

	

(seep)	

Clay	
Coal

	

(dry)	

16
. 5

27
5 .5

1 6
16 . 5
43 . 5
4 9

Clay,

	

sandy	 14 6 3

Rock	 3 6 6
Clay,

	

sandy	 19 8 5
Clay	 31 11 6
Coal

	

(water)	 12 12 8
Clay	 7 13 5

145-093-26CC B

(Log

	

from

	

R .

	

J .

	

Thompson )

Altitude : 2185

	

f t

Topsoil

	

and

	

sand	 41 4 1
Coal	 2 4 3

Clay	 39 8 2

Rock	 2 8 4
Clay	 19 103
Coal	 3 10 6
Clay	 12 11 8

Sand	 19 13 7
Clay	 47 18 4
Coal	 11 19 5
Clay	 24 21 9
Coal	 7 22 6
Clay	 4 23 0

145-093-27DB C

(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude : 2135

	

f t

Topsoil,

	

clay,

	

sandy	 48 4 8
Coal

	

slack	 1 4 9

Coal

	

(dry)	 7 5 6
Clay	 53 10 9
Sand

	

(water)	 6 11 5
Clay	 11 12 6
Coal

	

(water)	 8 13 4
Clay	 4 138

27 4



145-093-29BCA
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil,

	

clay,

	

sandy	 12 1 2
Quicksand	 9 2 1
Coal

	

(water)	 14 3 5
Clay	 25 6 0
Coal

	

(water)	 9 6 9
Clay	 6 7 5

145-093-29CDB 1

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 20 2 0
Coal	 1 2 1
Clay	 25 46
Coal

	

(seep)	 10 5 6
Clay	 11 6 7
Sand

	

(water)	 6 7 3
Rock	 2 .5 75 . 5
Clay	 30 .5 10 6
Coal	 9 11 5
Clay	 21 13 6
Coal	 6 14 2
Clay,

	

sandy	 26 16 8
Clay	

145-093-29CDB 2

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 20 20
Coal

	

slack

	

(dry)	 17 3 7
Clay	 28 6 5
Coal

	

(water)	 2 6 7
Clay	 3 7 0

145-093-30CDD 1

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

2142

	

f t

Clay	 18 1 8
Coal	 14 3 2
Clay	 33 6 5
Coal	 7 7 2
Clay and

	

sand	 45 11 7
Coal

	

(water)	 10 12 7
Clay	 3 130

27 5



145-093-30CDD 2

(Log from K . J . Thompson )

Altitude : 2142

	

f t

Geologic Thickness Depth

source Material (feet) (feet )

Topsoil,

	

sand,

	

and

	

clay	 19 1 9
Coal

	

(water)	 15 3 4

Clay	 30 6 4

Coal

	

(drY)	 2 6 6
Clay	 1 6 7
Coal

	

(some

	

water)	 5 7 2
Clay	 18 9 0
Sand

	

(water)	 8 9 8
Clay	 1 9 9
Coal

	

(drY)	 1 10 0

Clay	 17 11 7

Coal

	

(dry)	 10 12 7
Clay	 20 14 7
Coal

	

(seep)	 5 15 2

Clay	 18 17 0

Sand

	

(some water)	 41 21 1
Coal

	

(dry)	 1 21 2
Coal

	

and

	

sand

	

(dry)	 35 24 7

Rock	 1 24 8

Clay	 7 25 5

145-093-32AD D

(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude : 2190

	

f t

Topsoil

	

and

	

clay	 59 5 9
Coal

	

(water)	 20 7 9
Clay	 3 82

27 6



NDSWC 478 8

LOCATION : 145-093-33BAA DATE DRILLED :

	

November

	

197 4

ALTITUDE :
(FT, MSL)

2185 DEPTH :
(FT)

120

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

	 Sentinel	 Butte Formatio n

0-6--, Siltstone, light-brownish --_

	

gray .

Sand, very fine grained ,
	 light-gray .

10-1 7

17-20

20-2 5

	 25-3Q

— -

	

30-40

Sand, very fine grained ,
silty, light-gray .

Sand, very coarse, silty ,
moderate-yellowish-brown .

Sand, very fine to fine-
grained, light-brownish -
gray .

Sand, very fine grained ,
moderate-yellowish-brown .

Sand, very fine to fine -
grained, light-bluish-gra y
to medium-gray .

- 140

	

40-45

	

Sand, very fine grained ,
yellowish-gray .

	

45-55

	

Sand, very fine grained ,
light-olive-gray .

65-89 — Sand, very fine to fine-
_

	

—grained, medium-bluish-gray ;
- -

	

cemented' z

	

from 68-9 0
ft .

	

89-92

	

Clay .

	

92-106

	

Lignite, black .

	

106-110

	

Clay, greenish-gray .

	

110-115

	

Clay, brownish-gray t o
dark-gray .

	

115-120

	

Clay, medium-gray .

Gamma log--- -
(T .C . 4 )

POTENTIAL (MV)

- 20 -

- 40 -

- 60 -

- 100

- 16 0

- 180

- 200

- 220

- 240
27 7



NDSWC 478 9

LOCATION : 145-093-36BBB DATE DRILLED :

	

November

	

197 4

ALTITUDE :
(FT, MSLI

2207 DEPTH :
IFTI

240

Gamma log--- -
(T .C .

	

4 )
POTENTIAL (MC)

	

RESISTANCE (OHMS)

0- 5

- 20

	

- 5-4 0

40-4 5
--40 -

45-6 2

= 60 —

62-7 3

- -

	

_73-1 9

-

	

80

	

-

84-8 5

- 100 85-9 0

- - -_9_Q-9 1

91-9 6

- 120 --96_10 0

_100-104

==104-108

=140 108-12 0

120-174- - 160

174-17 6

-176-18 3- 180

183-19 0

190-200

200-21 0
= 200

210-21 2

212-21 8----—_ 220

- 240
278

DESCRIPTION OF DEPOSIT S

Sentinel	 Butte Formatio n

Sand, very fine grained ,
light-brownish-gray .

Sand, very fine to fine -
grained, moderate-yellowish-
brown ; limonite nodules nea r
base ; dry .

Sand, very fine grained ,
clayey, moderate-yellowish-
brown ; dry .

Sand, very fine to fine -
grained, light-gray to
medium-bluish-gray ; dry .

Lignite, powdery, black ;
dry .

Clay, medium-gray ; thi n
lignite seam 77-79 ft .

79-84- - Shale, carbonaceous ,
brownish-black .

-Clay,=silty, brownish-gray .

Clay, greenish-gray .

Lignite .

Shale, dark-greenish-gray .

Clay, medium- to dark-gray .

Siltstone, medium-gray .

Lignite, powdery, black ; dry .

Siltstone, clayey, medium -
gray to brownish-gray ;
contains carbonaceou s
inclusions .

Siltstone, light-gray ;
contains thin sand inter -
beds ; clay 124-128 ft .

Lignite, black .

Siltstone, light-gray .

Lignite, black .

Clay, medium-gray .

Sandstone, clayey, medium -
gray .

Clay and thin lignit e
seams, dark-gray .

Lignite, black .



NDSWC 4789,

	

Continue d

LOCATION : 145-093-36BBB DATEDRILLED :

	

November

	

197 4

ALTITUDE : 2207 DEPTH : 24 0
(FT, MSL) (FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS

Sentinel

	

Butte

	

Formation,

	

Continue d

218-220 Clay,

	

greenish-gray .

220-221 Lignite,

	

black .
260 -

221-240 Clay

	

and

	

siltstone,

	

inter-
bedded .

280 -

145-094-02CB B
(Log from K. J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

No log	 106 10 6
Gravel

	

and sand

	

(water)	 4 11 0
Clay	 11 12 1
Coal

	

(water)	 7 12 8
Clay	 7 13 5

27 9



NDSWC 4780 and 4780 A

LOCATION :

	

145-094-060001,2

	

DATE DRILLED : November 197 4

ALTITUDE :

	

228 0
IFT, MSL )

Gamma log--- -
(T .C . 4 )

POTENTIAL (mv)

	

RESISTANCE IOHMS)

	

DESCRIPTION OF DEPOSIT S

Sentinel	 Butte Formatio n

Sand, very fine to medium -
grained, subangular t o

__

	

rounded, grayish-brown to
5—===

	

moderate-yellowish-brown ;
dry .

40 -

DEPTH : 14 0
IFTI

20

Lignite, black .

Sandstone, very fine t o
fine-grained, clayey .

71-7 7

77-9 4

80 -

-- 94-9 6

s	

:

96-130

Lignite, black .

Siltstone, medium-gray ;
limestone 106-108 ft .100 -

120 -

140 -

160 -

180 -

200 -

220 -

240 -

- - 130-13 3

133-13 6

136-140

Clay, silty .

Lignite, black .

Clay, light-gray .

28 0

I



NDSWC 477 8

LOCATION :

	

145-094-10AAA

	

DATE DRILLED : November 197 4

DEPTH :

	

18 0
(FT)

Glacial	 drif t

	

0-5

	

Topsoil, sandy, silty ,
dark-brown .

Sand and gravel, moderate -
_ _=yellowish-brown .

	

18-30

	

Clay, silty, sandy (till) .

Sentinel	 Butte Formatio n

ALTITUDE :

	

229 4
(FT, MSL)

Gamma log --- -
(T .C . 4 )

POTENTIAL (MVI	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

- 20 -

- 40 -

_ .30-92

	

Sand, very fine to medium -
grained, moderate-brown .

- 60 -

- 80 -

- 100 -

- 120 -

- 220

- 240

92-106

	

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

106-111

	

Lignite, black .

111-122

	

Sandstone .

122-128

	

Lignite, black .

	 128-139--Shale, carbonaceous ,
brownish-black .

139-145 Lignite, black .

145-180___Siltstone interbedded wit h
==-L- _ _ _ clay .

281



145-094-10ABB 1
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil

	

and

	

sand	 25 2 5
Sand

	

(some

	

water)	 11 3 6
Clay	 14 5 0
Coal

	

(dry)	 4 5 4
Clay	 10 6 4
Coal

	

(dry)	 2 6 6
Clay	 54 12 0
Coal

	

(dry)	 4 12 4
Clay	 1 12 5
Coal

	

(dry)	 4 12 9
Clay	 22 15 1
Coal

	

(dry)	 7 15 8
Clay	 27 18 5
Coal

	

(dry)	 2 18 7
Clay	 9 196
Coal

	

(seep)	 5 20 1
Clay	 20 22 1
Rock	 .25 221 .2 5
Clay	 7 .75 229
Sand

	

(water)	 29 258
Clay	 7 26 5
Clay,

	

sandy	 10 27 5
Coal

	

(water)	 10 285
Clay	 15 300

145-094-1000 8

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Sand	 22 2 2
Rock	 2 2 4
Sand,

	

red

	

(dry)	 47 7 1
Coal

	

(dry)	 4 7 5
Clay	 22 9 7
Rock	 1 9 8
Clay	 2 100
Coal

	

(dr y )	 1 10 1
Clay	 8 10 9
Coal

	

(dry)	 3 11 2
Clay	 2 11 4
Coal

	

(dr y )	 2 11 6
Clay	 39 15 5
Coal

	

(dry)	 7 16 2
Clay	 15

	

' 17 7
Coal

	

(dry)	 7 18 4
Clay and

	

sand

	

(dry)	 60 24 4
Coal

	

(water)	 4 24 8
Clay	 14 262

28 2



NDSWC 474 4

LOCATION : 145-094-12BAA

	

DATE DRILLED : July 197 4

ALTITUDE : 2260

	

DEPTH : 12 0
(FT, MSL)

	

IFT)

	 RESISTANCEIOHMSI

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift

	

0-60

	

Clay, silty, sandy, pebbly ,
moderate-yellowish-brow n
(till) .

r—'	 60-62	 Limestone, boulder .

	

62-107

	

Sand, fine to medium ,
grelly, angular to sub-
tngular ; few thin cla y
lenses .

- 14 0

- 160

- 180

- 200

- 220

- 240

Sentinel	 Butte Formatio n

107-120

	

Siltstone, bentonitic ,
carbonaceous, medium-gray .

- 12 0

	 POTENTIAL IMV)

- 20

- 4 0

- 60

- 80

- 100

283



145-094-12DDD 1
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil,

	

sandy	 44 4 4
Rock	 2 4 6
Missing	 64 11 0
Coal

	

(seep)	 11 12 1
Clay	 37 15 8
Rock	 1 15 9
Clay	 8 16 7
Coal

	

(dry)	 8 17 5
Clay,

	

sandy

	

(some water)	 15 19 0
Sand	 58 24 8
Clay	 2 25 0
Coal

	

(seep)	 11 26 1
clay	 15 27 6
Coal

	

(water)	 8 28 4
Clay	 6 29 0

145-094-14AAA

Altitude :

NDSWC 8187

1 1
Glacial

	

drift :
Topsoil,

	

silty,

	

sandy,

	

grayish-black	
Clay,

	

silty,

	

sandy,

	

pebbly,

	

dark-yellowish	
brown

	

(till)	 9 1 0

Sentinel

	

Butte

	

Formation :
10 2 0Shale,

	

silty,

	

noncalcareous,

	

light-gray	
Shale,

	

noncalcareous,

	

medium-gray ;

	

fe w
thin

	

lignite

	

seams	 20 4 0

145-094-14ACA

Altitude :

(Log

	

from

	

R .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 15 1 5
Coal

	

slack	 3 1 8
Clay 56 7 4
Coal	 16 9 0
Clay	 2 92

28 4



NDSWC 4792 and 4792 A
LOCATION :

	

145-094-150001, 2

ALTITUDE :

	

223 9
(FT, MSL )

Gamma log--- -
POTENTIAL ) ( MV)

	

RESISTANCE (OHMS)

DATE DRILLED : November 197 4

DEPTH : 200, 10 0
(FT )

DESCRIPTION OF DEPOSITS

0- 5

20 5-1 0

10-14 =

16-1 8- 40

31-6 7- 60

67-71 - -I:-Sand, very fine grained ,
clayey, silty, medium- t o
dark-gray .

71-80

	

Siltstone, clayey, dark -
gray .

80-95

	

Lignite, black .

95-132- -Clay,_silty, dark-gray .

-1= 132-137

	

Lignite, brownish-black .

_ _

	

137-160

	

Clay, silty, medium-gra y
	 to greenish gray ; contain s

thin lignite seams .

160-168_—Sand-very fine grained ,
— =

	

clayey, silty, carbonaceous .

168-176

	

Lignite, brownish-black .

	 176-182 _ Shale, carbonaceous .
-
180 182-188 Clay, sandy, medium-gray .

188-200

	

Clay, brownish-gray .

- 200

- 220

- 240

Sentinel Butte Formation

Sand; very_fine grained ,
moderate-brown

	

—,

' S"and, very fine grained ,
olive-gray .

Lignite, black ; dry .

Shale, carbonaceous ,
grayish-black .

Clay, silty, medium- t o
dark-gray .

Silt and sand, very fin e
grained, dark-gray .

- 100

- 120

- 140

- 160

285



145-094-18BB A
(Log from K . J . Thompson )

Altitude :

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Sand, red (dry)	 15

	

1 5
Rock	 1

	

1 6
Sand, red	 63

	

7 9
Coal (water)	 4

	

8 3
Clay	 7

	

9 0

286



NDSWC

	

478 1

LOCATION : 145-094-19000 DATE DRILLED :

	

November

	

197 4

ALTITUDE : 2270 DEPTH :

	

180

(FT, MSL)

	

(FT)

Gamma log --- -
(T .C . 4 )
POTENTIAL (Mv)	 RESISTANCE toms)

	

DESCRIPTION OF DEPOSIT S

- -Sentinel Butte Formatio n

— = 0-5 =

	

Sand, very fine grained ,
—__ = moderate-reddish-brown .

-S-10

	

Silt, light-gray ; contain s
—. =

	

carbonaceous particles .

10-l5

	

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

15-40

	

Siltstone, clayey, sandy ,
dark-gray ; streake d
moderate-reddish-brown .

-40-48__ Sand, very fine to fine -

- 60 - -grained, medium-gray .

48-51 lignite, black ; contain s
_ =thin carbonaceous shal e

=seams .

80 -

	

_51 =56—Siltstone, greenish-gray .

- 20 -

- 40

Clay, silty, sandy ,
grayish-black .

78-9 0

- 100 -

	 ~9O-11 6

-120-

	

- -
-

	

116-12 3

123-13 7

137-14 0

140-14 4

144-15 8

- 160--_-~~

- 180 -

- 200 -

- 220 -

- 240 -

Sand, very fine grained ,
clayey, medium-gray ;
scattered lignite fragments .

Sandstone, very fine t o
fine-grained, medium-gray ;
carbonaceous streaks ;
siltstone lense 108-111 ft .

Siltstone, clayey, sandy .

Sandstone, clayey, medium -
gray .

Siltstone, clayey .

Lignite, black .

Siltstone, clayey .

Lignite, black .

Siltstone, clayey ; san d
content increasing wit h
depth .

158-16 0

160-18 0

28 7



NDSWC 4794 E

LOCATION :

	

145-094-23DDD

	

DATE DRILLED : November 197 4

ALTITUDE :

	

217 7
(FT, MSL)

DEPTH : 8O
(FT)

	 POTENTIAL (MV)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Sentinel	 Butte Formatio n

	

0-12

	

Clay, silty, sandy, olive -
gray .

	

12-28

	

Lignite, brownish-black .

	

28-31

	

Clay, light-brown .

	

31-36

	

Clay, greenish-gray .

	

36-51

	

Sand, very fine grained ,
light-bluish-gray .

	

51-61

	

Clay, silty, medium-gray .

- 60

	

61-69

	

Lignite .

	

69-80

	

Clay, medium-gray .

- 80 -

- 100

- 120

- 140

- 160 -

- 180

- 200

- 22 0

- 240

- 20 -

- 40 -

288



NDSWC 4749

LOCATION : 145-094-24CDD DATE DRILLED :

	

July

	

197 4

ALTITUDE : 2177 DEPTH :

	

14 0

(FT, MSL) (FT)

Gamma
(T .C .

lo g
4 )

POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS

Glacial	 drif t
z

	

-- 0-27,— Clay, silty, sandy, gravelly ,
	 moderate-yellowish-brow n

(till) .

	

27-30

	

Clay, silty, sandy, gravelly ,
medium-gray ; cobbles an d
boulders (till) .

	

_ _

	

_

	

Sentinel	 Butte Formatio n

	

30-37

	

Lignite, brownish-black .

_ _ _ — 37-52- - Shales clayey, carbonaceous ,

	

—

	

brownish-black .

	

52-73

	

Siltstone, sandy, medium -
gray .

	

73-80

	

Lignite, brownish-black .

- -

	

— =—_$0-89

	

Siltstone, clayey, light -
_- -- gray .

- - - - 89=96— Limestone,

	

hard,

	

medium -
dark-gray .

100 96-111--Siltstone,

	

clayey,

	

medium -
_---- gray .

171-117 Clay,

	

dark-greenish-gray .

— 117-140 Siltstone,

	

clayey,

	

sandy ,
120_ medium-gray .

140 -

- 160

-

	

180

- 200

-

	

220 -

-

	

24 0
28 9

- 20 -

40

- 60 -

-

-

-



145-094-25DD A
(Log from K . J . Thompson )

Altitude :

Geologi c
source

2165

	

f t

Material
Thicknes s
(feet)

Dept h
(feet )

Clay,

	

sandy

	

(seep)	 31 .5 31 . 5
Coal

	

(dry)	 18 .5 5 0
Clay	 29 7 9
Coal

	

(seep)	 8 .5 87 . 5
Clay	 24 111 . 5
Rock	 .5 11 2
Quicksand

	

(some water)	 8 12 0
Clay	 14 13 4
Coal

	

(seep)	 8 14 2
Clay	 17 15 9
Coal

	

(water)	 5 16 4
18 18 2Clay	

Rock	
1 18 3

Clay	 22 205

NDSWC 4794A,B,C,D,F, G

LOCATION :

ALTITUDE :

145-094-26AAA1,2,3,4,5,6,7 DATEDRILLED :

	

November

	

197 4

DEPTH :

	

8 0218 0
(FT, MSL )

Gamma log--- -
(T .C .

	

4 )
POTENTIAL (MV)

	

RESISTANCE (OHMS)

(FT)

DESCRIPTION OF DEPOSIT S

Sentinel

	

Butte

	

Formatio n

- - 0-12 Clay,

	

silty,

	

sandy,

	

olive -
gray .

20 12-28 Lignite,

	

brownish-black .

	 28-31 Clay,

	

light-brown .

_31-36— Clay,

	

greenish-gray .

40

	

- 36-51 Sand,

	

very

	

fine grained ,
light-bluish-gray .

- - 51-61 Clay,

	

silty,

	

medium-gray .

60

	

- 61-69 Lignite .

69-80 Clay,

	

medium-gray .

80

too -

120

29 0



145-094-26AB B
(Log from K . J . Thompson )

Altitude : 2195

	

f t

Geologic Thickness Dept h
soLrce Material (feet) (feet )

Topsoil,

	

clay,

	

sandy	 18 1 8
Coal

	

(water)	 16 3 4
Clay	 43 7 7
Coal

	

(dry)	 2 7 9
Clay	 2 8 1
Coal

	

(water)	 5 8 6
Clay	 14 10 0

NDSWC 818 9

_OCATION : 1 45- 094- 26BAA DATE DRILLED :

	

October

	

197 1

ALTITUDE :
(FT, MSL)

2205 DEPTH :
(FT)

120

29 1

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Sentinel	 Butte Formatio n

0-1

	

Topsoil, sandy, silty ,
brownish-black .

1-15

	

Shale, silty, hard, non -
calcareous, light-gray .

15-24

	

Shale, silty, noncalcareous ,
dusky-yellow .

24-42 Clay, silty, noncalcareous ,
medium-light-gray ; numerou s
thin lignite seams .

42-45

	

Shale, silty, noncalcareous ,
greenish-gray .

45-80

	

Shale, silty, noncalcareous ,
medium-gray ; carbonaceou s
laminae .

80-96

	

Clay, silty, noncalcareous ;
numerous thin lignite seams .

96-104

	

Sandstone, fine-grained ,
clayey, lignitic, sub -
angular, micaceous .

104=120 Shale, sandy, hard, non -
calcareous, medium-light -
gray ; carbonaceous lamina e
and few thin hard siltstone
seams .



145-094-26BB B
(Log from K . J . Thompson )

Altitude :

	

2200

	

f t

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Clay	 91 9 1
Coal

	

(water)	 9 10 0
Clay	 2 10 2

145-094-26BD D
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude :

	

2173 f t

Clay,

	

some

	

streaks

	

of rocks	 17 1 7
Coal	 12 2 9
Clay	 15 4 4
Coal	 2 4 6
Clay	 5 5 1
Rock	 1 5 2
Clay	 19 7 1
Coal	 5 7 6
Clay	 6 8 2
Sand	 8 9 0
Clay	 12 10 2
Coal

	

(water-bearing)	 11 11 3
Clay	 1 11 4

145-094-26CA A
NDSWC

	

479 3

Altitude :

	

2168 f t

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

gray	 1 1
Sand,

	

very fine

	

to

	

fine	 4 5
Sand

	

and

	

gravel,

	

clayey	 10 1 5

Sentinel

	

Butte

	

Formation :
Lignite,

	

black	 4 1 9
Siltstone	 11 3 0

145-094-27AB C
NDSWC 473 2

Altitude :

	

2178

	

f t

Alluvium and

	

glacial

	

drift,

	

undifferentiated :
Sand,

	

very

	

fine

	

to

	

coarse,

	

silty,

	

lignitic ;
upper

	

10 ft oxidized	 30

	

3 0
Gravel,

	

fine to

	

coarse,

	

sandy,

	

angula r
to

	

well

	

rounded	 2

	

3 2

Sentinel

	

Butte

	

Formation :

8

	

4 0
Siltstone,

	

medium-gray ;

	

contain s
carbonaceous

	

inclusions	

29 2



145-094-27AC C
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil

	

and

	

clay	 24 2 4
Coal	 2 2 6
Clay	 24 5 0
Coal	 7 5 7
Clay	 9 6 6
Rock	 2 6 8
Clay	 7 7 5
Coal	 2 7 7
Clay	 14 9 1
Coal	 10 10 1
Clay	 44 14 5
Coal

	

(water)	 6 15 1
Clay	 3 15 4
Coal

	

(dry)	 1 15 5
Clay	 26 18 1
Rock	 2 18 3
Clay	 10 19 3
Coal

	

(dry)	 1 19 4
Clay	 5 199
Coal

	

(dry)	 1 200
Clay	 17 21 7
Rock	 5 22 2
Clay	 22 244
Rock	
Clay	 255

245
270



NDSWC 473 3

LOCATION : 145-094-27CAA

	

DATE DRILLED : June 197 4

ALTITUDE : 21 76

	

DEPTH : 12 0
(FT, MSL)

	

(FT)

Gamma log--- -
(T .C . 4 )
POTENTIAL (MV)	 RESISTANCE(OHMS)

---_0=3

	

Silt, clayey, sandy ,
- -

`(til l
modera

)
te-yellowish-brow n
.

3
:

16_ Sand and gravel,)clayey ,
	 silty . —

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

- 20 -

	

- 40

	

16-2 9

29-3 8

	

- 60	 38-4 3

43-74

Sentinel Butte	 Formatio n

Shale, silty .

Siltstone, clayey, sandy ,
light-bluish-gray .

Lignite, brownish-black .

Siltstone, sandy, clayey ,
medium-gray .

	

- 74-88

	

Shale, carbonaceous ,

	

- - -

	

dusky-yellow ; contain s
thin—lignite seams .

	 88-93

	

Lignite, brownish-black .

	 93-120

	

Siltstone, sandy ,
—=--- bentonitic, medium-gray .

- 120 -

- 140 -

145-094-28AD B
(Log from K . J . Thompson )

Altitude :

	

2208 f t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Topsoil and clay	
Coal slack (drY)	
Clay	
Coal (water)	
Clay	
Coal (dry)	
Clay	
Coal (drY)	
Clay	
Sand	
Coal (water)	
Clay	

29 4

- 80 -

- 100 -

12

	

1 2
6

	

1 8
13

	

3 1
7

	

3 8
5

	

43
1

	

44
39

	

8 3
5

	

8 8
20

	

108
19

	

12 7
10

	

13 7
3

	

140



NDSWC 473 1

LOCATION :

	

145-094-29AA A

ALTITUDE : 219 0
(FT, MSL)

Gamma log --- -
(T .C . 4 )
	 POTENTIAL (MV)	 RESISTANCE (OHO

	

DESCRIPTION OF DEPOSIT S

---

	

Alluviu m

0-6

	

Silt, sandy, clayey ,
--

	

-	 i pale-red .

- - - -Sentinel Butte Formatio n

-6-10—_:-,Siltstone, clayey, light -
_.---

	

olive-gray .

40 - `— —

	

10-12

	

Lignite, brownish-black .

12=2O

	

Siltstone, clayey, medium-
-- -

	

—

	

gray .

DATE DRILLED : June 197 4

DEPTH : 10 0
(FT )

20 -

-

-

-

60

/
100

120

140

Altitude :

Geologi c
source

	

Material

	

20-22

	

Lignite, brownish-black .

	

22-33

	

Siltstone, sandy, medium -
gray .

	

33-66

	

Siltstone, sandy, clayey ,
medium-gray .

	

66-77

	

Sand, fine- to medium-
grained, subangular to sub -
rounded, medium-bluish-gray .

	

77-80

	

Lignite, brownish-black .

80-97 Siltstone, sandy, clayey ,
light-gray ; contains thi n
lignite seams .

	

97-98

	

Lignite, black .

	

98-100

	

Siltstone, sandy, clayey ,
light-gray .

145-094-32DC C
(Log from K . J . Thompson)

Thickness

	

Dept h
	 (feet)	 (feet )

clay	 22

	

2 2

Coal

	

(water)	 6

	

2 8

Clay	 10

	

3 8

29 5



145-094-34BA B
(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Topsoil

	

and

	

sand	 26 2 6
Coal

	

slack

	

(dry)	 5 3 1
Clay	 3 3 4
Coal

	

slack

	

(dry)	 7 4 1
Clay	 8 4 9
Coal

	

(drY)	 9 5 8
Clay	 39 9 7
Coal

	

(dry)	 4 10 1
Clay	 5 10 6
Sand

	

(seep)	 18 12 4
Coal

	

(dry)	 1 12 5
Clay	 17 14 2
Coal

	

(dry)	 1 14 3
Cavity	 1 14 4
Coal

	

(water)	 7 15 1
Clay	 1 15 2

145-094-35BA A
NDSWC 819 0

Altitude : 2168

	

f t

Glacial

	

drift :
Topsoil,

	

silty,

	

sandy,

	

brownish-black	 1 1
Clay,

	

silty,

	

sandy,

	

pebbly,

	

moderate -
yellowish-brown

	

(till)	
Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gray
14 1 5

(till)	
Gravel,

	

fine

	

to

	

very

	

coarse,

	

sandy,
21 3 6

cobbles,

	

boulders	 9 4 5

Sentinel

	

Butte

	

Formation :
Shale,

	

silty,

	

sandy,

	

noncalcareous,

	

medium	
gray ;

	

few

	

thin

	

lignite seams	 45 6 0

Altitude :

145-095-04AB B
(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 22 2 2
Rock	 1 2 3
Clay	 6 2 9
Coal

	

(wet)	 1 3 0
Clay	 11 4 1
Coal

	

and

	

gravel

	

(water)	 2 4 3
clay	 2 45

29 6



145-095-04BDB 1
(Log from K . J . Thompson )

Altitude :

Geo'ogic Thickness Depth
source Material (feet) (feet )

Topsoil,

	

clay,

	

and

	

sand	 38 38
Coal

	

(water)	 4 4 2
Clay	 3 45

145-095-06000 2
NDSWC 473 9

Altitude :

Alluvium :
Sand,

	

fine

	

to medium,

	

clayey,

	

silty ,
grayish-brown	 10 1 0

Silt,

	

sandy,

	

clayey,

	

dark-yellowish-orange 	 5 1 5

Sentinel

	

Butte

	

Formation :
Sand,

	

medium,

	

subangular,

	

light-gray	 5 2 0
Claystone ,

lignite
silty,

	

sandy,

	

medium-gray ;

	

thi n
seams	 9 2 9

Siltstone, clayey,

	

medium-dark-gray	 31 6 0

29 7



NDSWC 447 9

LOCATION : 145-095-09AA B

ALTITUDE : 2250
(FT, MSL )

POTENTIAL (MV)

DATE DRILLED : September 197 2

DEPTH : Ig o
(FT)

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

	

0-1

	

Clay, light-yellowish-gray .

	

1-7

	

Clay, silty, light-olive -

	

7-12

	

Clay,

	

ilty, sandy, olive-
brown .,

	

12-18

	

Sand, fine to coarse ,
lignitti ; subrounded .

	

18-26

	

Clay ?silty, olive-brown ;
interbedded with sand .

	

26-74

	

Sand,-fine to coarse ,
lignitic ; subrounded .

	

74-93

	

Sand..fine to coarse ,
lignitic, subrounded ;
interbedded with silt y
clay .

9 -137.

	

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

Sentinel	 Butte Formatio n

	

137-140

	

Sandstone, very fine
grained, silty, light-
reenish-gray .

- 20 -

- 40 -

- 60 -

- 80

- 100

- 120

- 140

- 160

140-148

	

Siltstone, white .

	

148-153

	

Shale, silty, hard, light -
gray .

	

153-171

	

Sandstone,— very —fines
grained, l` lcareous, light-
greenish-gray .

171-176Shale, silty, carbonaceous ,
brownish=black .

- 180 176-180 Lignite, hard, black .

- 200

- 22 0

- 240
298



145-095-12BC C
(Log from R . J . Thompson )

Altitude :

Geologic Thickness Depth
source

	

Material (feet) (feet )

Topsoil

	

and

	

sand	 60 6 0
Sand,

	

green	 19 7 9
Clay	 1 8 0

145-095-13CB B
NDSWC 447 7

Altitude :

Alluvium :
Topsoil,

	

silty,

	

yellowish-brown 	 1 1
Clay,

	

silty,

	

yellowish-gray	 6 7
Sand,

	

medium

	

to

	

coarse,

	

brown ;

	

subangula r
to

	

subrounded	 5 1 2

Sentinel

	

Butte

	

Formation :
Sandstone,

	

very

	

fine

	

to medium-grained ,
greenish-gray ;

	

interbedded

	

with

	

shale

	

an d
lignite	 37 4 9

Shale,

	

silty,

	

light-olive-gray	 12 6 1
Lignite,

	

black ;

	

interbedded

	

with

	

sandstone ,
limestone,

	

and

	

shale	 27 8 8
Shale,

	

hard,

	

medium-dark-gray	 8 9 6
Sandstone,

	

fine-grained,

	

clayey,

	

greenish -
gray	 4 10 0

145-095-14CD D
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude :

Sand	 28 2 8
Rock

	

(seep)	 2 3 0
Sand,

	

red

	

(dry)	 3 3 3
Sand,

	

blue

	

(water)	 19 5 2
Sand,

	

hard	 17 6 9
Coal	 1 7 0
Sand	 4 7 4
Clay	 2 7 6

145-095-21CB B
NDSWC

	

823 5

Altitude :

	

2280

	

f t

Alluvium :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown	 11 1 2

Sentinel

	

Butte

	

Formation :
Shale,

	

silty,

	

medium-yellowish-brown	 18 3 0
Shale,

	

silty,

	

sandy,

	

noncalcareous ,
medium-gray	 18 4 8

Siltstone,

	

clayey,

	

noncalcareous,

	

medium-
light-gray ;

	

few

	

thin

	

lignite seams	 12 60

29 9



145-095-22BA A
(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Clay	 39 3 9
Coal

	

(dry)	 2 4 1
Clay	 6 4 7
Coal

	

(seep)	 2 4 9
Clay	 2 5 1
Coal

	

(dry)	 1 5 2
Clay	 33 8 5
Coal

	

(dry)	 3 8 8
Clay	 22 11 0
Sand

	

(water)	 57 167

300



NDSWC 446 8

LOCATION : 145-095-22DAD 1

ALTITUDE : 223 5
(FT, MSL)

POTENTIAL (MV)

DATE DRILLED : August 197 2

DEPTH : 195 0

(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

	

0-1

	

Topsoil, sandy, yellowish -
brown .

1-20 Clay, silty, yellowish -
gray ; few thin interbed s
of sand and gravel .

20-200 Sand, medium to coarse ,
subangular to subrounded ,
gray ; lenses of detrita l
lignite and fine gravel .

	

200-216

	

Silt, clayey, sandy, cal-
careous, light-olive-gray .

Sentinel	 Butte Formatio n

	

216-292

	

Shale, silty, carbonaceous ,
light-greenish-gray t o
brownish-black ; thi n
lignite beds at 230 ,
248, 252, and 264 ft .

	

292-296

	

Sandstone, very fin e
grained, silty, clayey ,
micaceous, greenish-gray .

	

296-355

	

Sandstone, very fine t o
medium-grained, subangular ,
grayish-green ; few thi n
clay interbeds ; lignit e
340-342 ft .

	

355-364

	

Sandstone, very fin e
grained, clayey .

	

364-367

	

Sandstone, very fin e
grained, greenish-gray .

	

367-373

	

Sandstone, very fine t o
fine-grained, shaly, car-
bonaceous .

TongueRiver Formation(? )

	

373-395

	

Shale, silty, green .

	

395-400

	

Siltstone, light-gray .

	

400-408

	

Shale, carbonaceous ,
brownish-black ; thin seam s
of lignite .

	

408-468

	

Shale, silty, sandy ,
carbonaceous, fossiliferous ,
variegated gray, green ,
and brown .

	

468-528

	

Siltstone, sandy, carbon-
aceous, green ; few thi n
limestone lenses .

	

528-538

	

Claystone, light-gray .

	

538-543

	

Limestone, calcareous ,
dark-gray .
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NDSWC 4468, Continue d
LOCATION : 14 5- 09 5- 2 2 DA D 1 DATE DRILLED :

	

August

	

197 2

ALTITUDE :
(FT, MSLI

2235 DEPTH :
(FT)

1950

POTENTIAL (MV)

	

R ESISTANCE ( OHMS)

	

D ESCRIPTION OF DEPOSITS

Tongue RiverFormation(?),	 Continue d

	

543-563

	

Claystone .

Limestone, calcareous ,
dark-gray .

Shale, silty, hard, cal-
careous, medium-gray .

Sandstone, very fine
grained, subangular, light-
olive-gray .

	

586-600

	

Siltstone, sandy, light-
gray .

	

600-630

	

Sandstone, very fine
grained, subangular, light-
olive-gray .

	

630-640

	

Sandstone, very fine to
fine-grained, fossiliferous .

	

640-670

	

Claystone, green ; inter-
bedded with siltstone an d
limestone ; few fossiliferou s
sand lenses .

	

670-728

	

Sandstone, very fine to
medium-grained, subangular ,
greenish-gray .

Cannonball-Ludlow Formations ,
	 undifferentiated	

	

728-744

	

Lignite, hard, black .

	

744-765

	

Sandstone, very fine
grained, silty, lignitic ,
carbonaceous ; thin shal e
interbeds .

563-57 0

570-57 5

575-58 6

765-79 0

790-83 4

834-85 5

855-860

Siltstone, clayey, sandy ,
carbonaceous, variegate d
green and brown .

Sandstone, very fine to
medium-grained, subangular ,
micaceous, dark-green .

Siltstone, sandy, car-
bonaceous, thin shal e
interbeds .

Lignite, hard, black .

302

	

860-904

	

Siltstone, sandy ; thi n
shale and lignite interbeds .

904-970 Sandstone, very fine t o
medium-grained, medium -
greenish-gray ; become s
clayey near base .

970-1000 Sandstone, fine-grained ,
light-green ; thin inter -
beds of limestone, clay -
stone, and siltstone .



NDSWC

	

4468,

	

Continue d

LOCATION : 145-095-22DAD1 DATEDRILLED :

	

August

	

197 2

ALTITUDE :
;FT, MSL)

2235 DEPTH :
In)

195 o

POTENTIAL (MV)

	

RESISTANCE(OHMSI

	

DESCRIPTION OF DEPOSIT S

Cannonball-Ludlow Formations ,
undifferentiated, Continue d

1000-102 3

-1,300

1023-103 3

1033-104 2

-1,400
1042-105 8

1058-106 8

1,500
1068-111 0

1110-116 0

1,600

1160-118 1

1,700

1181-125 0

-1,800

1250-127 0

-1,900 1270-130 3

1303-132 02,000

1320-136 8

2,100

1368-138 6

2,200

1386-144 5

-2,300 1445-149 4

-2,400
303

Shale, silty, hard ,
variegated gray and green .

Sandstone, fine-grained ,
lignitic, green .

Shale, carbonaceous ,
brownish-black .

Sandstone, fine-grained ,
greenish-gray .

Shale, carbonaceous ,
brownish-black .

Siltstone, sandy, variegate d
gray, green, and brown .

Shale, carbonaceous, gree n
to gray ; thin limeston e
bed at 1136 ft .

Hell	 Creek Formatio n

Sandstone, very fine to fine-
grained, micaceous, fossil -
iferous, light-greenish-
gray ; some pyrite .

Claystone, silty, carbon-
aceous, brown to green ;
thin limestone bed at base .

Sandstone, fine to medium-
grained, silty, carbonaceous ,
fossiliferous, grayish-
green .

Siltstone, clayey, sandy ,
carbonaceous, variegate d
gray, green, and brown ;
thin sandstone interbeds .

Shale, silty, sandy ,
carbonaceous, micaceous ,
brownish-black .

Siltstone, clayey, sandy ,
variegated green an d
brown ; numerous thi n
sandstone lenses .

Sandstone, very fine to
fine-grained, clayey ,
dark-greenish-gray ; fe w
shale interbeds .

Shale, carbonaceous ,
variegated gray, green ,
and brown ; thin interbed s
of siltstone and sandstone .

Siltstone, sandy, carbon-
aceous, light-greenish-
gray .



NDSWC 4468, Continue d

LOCATION : 145-095-22DAD 1

ALTITUDE : 223 5
(FT, MSLI

DATE DRILLED : August 197 2

DEPTH : 195 0
(FT)

	POTENTIAL (mv)	 RESISTANCE (oOms)

	

DESCRIPTION OF DEPOSIT S

Hell CreekFormation,	 Continue d

1494-1505 Sandstone, very fine-
grained .

1505-1570 Siltstone, clayey, sandy ,
light-gray to greenish -
gray .

Fox	 Hills	 Formatio n

1570-1622 Sandstone, fine to medium-
grained, subangular t o
subrounded, dark-green .

1622-1665 Shale, black ; interbedde d
with lignitic and carbon-
aceous sandstone .

1665-1710 Sandstone, very fine to
medium-grained, subangula r
to subrounded, dark-green .

	

1710-1718

	

Shale, black .

1718-1745 Siltstone, sandy, dark -
green .

	

1745-1762

	

Shale, black .

1762-1832 Sandstone, very fine to
medium-grained, subangula r
to subrounded, dark-green .

Pierre Formatio n

1832-1925 Shale, sandy, brownish -
black ; interbedded wit h
siltstone and sandstone .

1925-1950 Shale, sandy, brownish -
black .

NOTE :

	

Dual induction laterolog, bulk density ,
and gamma-gamma logs available .

- 2,000

-2,100 -

2,200 -

2,300 -

2,400 -

- 1,300

-1,400

-1,500

-1,60 0

-1,700

- 1,800

- 1,900
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145-095-22DAD 2
NDSWC 4468 8

Altitude :

	

2237 f t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 {feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil, sandy, yellowish-brown 	 0 .5

	

0 . 5
Clay, silty, yellowish-gray ; few thi n

interbeds of sand and gravel	 19 .5

	

2 0
Sand, medium to coarse, gray ; few thi n

interbeds of detrital lignite and gravel 	 140

	

16 0

145-095-22DAD 3
NDSWC 4468 A

Altitude :

	

2237 f t

Alluvium and glacial drift, undifferentiated :
Topsoil, sandy, yellowish-brown 	 0 .5

	

0 . 5
Clay, silty, yellowish-gray ; few thi n

interbeds of sand and gravel	 19 .5

	

2 0

Glacial drift :
Sand, medium to coarse, gray ; few thi n

interbeds of detrital lignite and gravel-

	

34

	

5 4

145-095-23AA D
(Log from K . J . Thompson )

Altitude :

Topsoil, sandy	 5

	

5
Sand (seep)	 7

	

1 2
Coal slack	 1

	

1 3
Clay	 25

	

3 8
Sand, blue (water)	 22

	

6 0

145-095-23AB B
(Log from Layne Minnesota Co . )

Altitude : 2241 ft

Clay	 11

	

1 1
Sand, fine	 11

	

2 2
Clay	 3

	

2 5
Sand, fine	 5

	

3 0
Sand and coal	 15

	

4 5
Sand, coarse, some coal	 15

	

6 0
Sand, coarse, some coal	 5

	

6 5
	 3 .6

	

68 . 6
Sandstone, boulders, hard 	 1 .4

	

7 0
Sandstone, boulders, hard, and fine sand 	 1 .6

	

71 . 6
Gravel, sand, and coal	 5

	

76 . 6
Sandstone, hard
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145-095-23BAA 1
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Depth
source Material (feet) (feet )

Topsoil

	

and

	

sand,

	

red,

	

hard	 10 1 0
Sandstone,

	

hard	 A	 2 1 2
Sandstone,

	

red	 1 1 3
Sandstone,

	

hard	 2 1 5
Sandstone,

	

soft	 8 2 3
Sand,

	

red

	

(dry)	 21 4 4
Sand,

	

red,

	

little water	 7 5 1
Lignite	 2 .5 53 . 5
Clay,

	

blue	 4 .5 5 8
Lignite(?)	 2 6 0
Clay,

	

sandy	 2 6 2

145-095-23BA C

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

gravel	 4 4
Sandstone,

	

hard	 2 6
Sandstone,

	

soft	 23 2 9
Sandstone,

	

hard	 2 3 1
Sand,

	

hard,

	

red	 7 3 8
Coal

	

slack	 4 4 2
Lignite	 2 .5 44 . 5
Clay,

	

blue	 1 45 . 5
Clay,

	

green	 1 .5 4 7
Clay,

	

sandy,

	

green	 9 5 6
Clay,

	

hard,

	

green	 2 5 8

145-095-23BCA

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 9 9
Rock	 2 1 1
Clay	 26 3 7
Coal

	

(seep)	 1 3 8
Clay	 11 4 9
Coal

	

(dry)	 1 5 0
Clay	 10 6 0
Sand

	

(dry)	 20 8 0
Sand

	

(water)	 20 10 0
Clay,

	

sandy

	

(dry)	 12 11 2
Clay	 3 11 5
Coal

	

(water)	 3 11 8
Clay	 4 122
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145-095-23CA 1
(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Sand	 9 9
Rock	 2 1 1
Clay	 26 3 7
Coal

	

(seep)	 1 3 8
Clay	 11 4 9
Coal

	

(dry)	 1 5 0
Clay	 10 6 0
Sand

	

(dry)	 20 8 0
Sand

	

(water)	 20 100
Clay,

	

sandy	 12 11 2
Clay	 3 11 5
Coal

	

(water)	 3 11 8
Clay	 4 12 2

Altitude :

145-095-23CA 2
(Log

	

from

	

K .

	

J .

	

Thompson )

Sand	 27 2 7
Rock	 .25 27 .2 5
Coal

	

slack	 3 .75 3 1
Sand	 8 3 9
Rock	 .5 39 . 5
Clay	 23 .5 6 3
Sand	 4 6 7
Rock	 3 7 0
Sand

	

(water)	 44 11 4
Coal

	

(water)	 3 11 7
Clay	 8 12 5

145-095-26BAA
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude : 2224 f t

Sand	 50 5 0
Sand,

	

loose	 5 5 5
Sand,

	

blue

	

(water)	 10 6 5
Sand,

	

fine	 5 7 0
Clay	 4 74

30 7



NDSWC 823 2

LOCATION : 145-095-29AAA

	

DATE DRILLED : November 197 1

ALTITUDE : 2275

	

DEPTH : 280
(FT, MSL)

	

(FT1

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

	

00-1

	

Topsoil, silty, clayey ,
grayish-black .

Sand, very fine to medium ,
silty, clayey, subangular .

	

6-20

	

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

	

20-40

	

Sand, very fine to coarse ,
silty, clayey, subangula r
to subrounded .

	

40-168

	

and, very fine to fine ,
lignitic, subangular t o
subrounded .

- 20

- 40

- 60

- 80

-10 0

- 12 0

- 140

- 160

168-266

	

Clay, silty, sandy, pebbly ;
scattered sand lense s
(till) .

-180

- 200

- 22 0

- 240
30 8

POTENTIAL (MV)



NDSWC 8232, Continue d

LOCATION :

	

145-095-29AA A

ALTITUDE :

	

227 5
(FT, MSL)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

DATE DRILLED : November 197 1

DEPTH : 280
(FT)

DESCRIPTION OF DEPOSIT S

260 Sentinel	 Butte Formatio n

266-280

	

Shale, silty,

	

sandy ,
medium-gray .

- 280

30 0

320

340

360 -

380 -

400 -

420 -

440 -

460 -

480 -
309



NDSWC 447 6

LOCATION : 145-095-29ADA1

	

DATEDRILLED : August 197 2

ALTITUDE : 2268

	

DEPTH : 28 0
(FT, MSL)

	

IFT)

	 POTENTIAL (MVI	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

0-1

	

Topsoil, silty, black .

-- l_6 Clay, silty, moderate-
olive-brown ; few san d
lenses .

	

6-20

	

Clay, silty, yellowish-gray .

	

20-5

	

Sand, medium to coarse ,
yellowish-brown .

50-223 Sand, medium to coarse ,
gray ; scattered lignit e
fragments and some thi n
clay lenses .

- 12 0

- 14 0

- 16 0

80

- 200
Sand, medium to coarse ,
gravelly, subrounded, gray ;
cobbles near base o f
section .

- 220

- 24 0

- 20

40

60

80

- 100

310



NDSWC 4476, Continue d

LOCATION : 145-095-29ADA 1

ALTITUDE : 226 8
(FT, MSL)

DATEDRILLED : August 197 2

DEPTH : 280
(FT )

POTENTIAL. IMV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

	

t	Sentinel	 Butte Formatio n
C-	

	

253-255

	

Shale, silty, hard ,
medium-dark-gray .

	 255-257

	

Sandstone, very fin e
grained, dark-greenish -
gray .

	

257-270

	

Siltstone, clayey, sandy ,
light-gray .

	

270-272

	

Limestone, dark-gray .

	

272-278

	

Siltstone, clayey, sandy ,
light-gray .

	

278-280

	

Shale, hard, carbonaceous ,
dark-gray .

- 320 -

- 340 -

145-095-29ADA 2
NDSWC 862 3

Altitude :

	

2268 f t

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Sand, fine to medium	 12

	

1 2
Silt, clayey, light-olive-brown to olive-

gray	 9

	

2 1
Sand, medium, lignitic, gravelly	 19

	

4 0
Sand, medium to coarse, gravelly	 40

	

8 0

- 260 -

280

311



NDSWC 862 4

ALTITUDE :

	

226 8
(FT, MSL)

DATE DRILLED : April 197 3

DEPTH :

	

26 0
(FT)

LOCATION :

	

145-095-29ADA3

31 2

POTENTIAL (MV) 	RESISTANCE(OHMSI

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

	

0-1

	

Topsoil .

	

1-22

	

Clay, silty, moderate-olive -
brown to olive-gray .

	

22-198

	

Sand, medium to very coarse ;
contains shale, lignite ,
and limestone fragments .

222-250 Sand, medium to very coarse ;
contains shale, lignite, an d
limestone fragments .



NDSWC 8624, Continue d

LOCATION :

	

145-095-29ADA3

	

DATE DRILLED : April 197 3

ALTITUDE :

	

2268

	

DEPTH :

	

26 0
IFT, MSL)

	

(FT )

POTENTIAL IMV)

	

RESISTANCE IOHMS)

	

DESCRIPTION OF DEPOSIT S

f

	

Sentinel	 Butte	 Formatio n

250-260

	

Siltstone, hard, grayish-
blue-green .

26 0

280

145-095-29ADA 4
NDSWC 8624 A

Altitude :

	

2268 f t

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, black	 1

	

1
Clay, silty, yellowish-brown	 19

	

2 0
Clay, silty, olive-gray	 2

	

2 2
Said, fine to medium, lignitic	 18

	

4 0

313



NDSWC 861 9

LOCATION : 145-095-29ADD 1

ALTITUDE : 226 3
(FT, MSL )

POTENTIAL (MV)

- 12 0

- 140

- 160

- 180

- 200

- 220

- 240

DATE DRILLED :

	

April 197 3

DEPTH : 12 0
(FT )

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated	

	

0-2

	

Topsoil .

	

2-8

	

Sand, fine to medium ,
subangular to rounded .

	

8-17

	

Silt, clayey, moderate-
olive-brown to light-olive-
gray .

	

17-40

	

Sand, medium, subangula r
to rounded .

- 20

- 40

- 60

- 8 0

- 100

314



NDSWC 862 2

LOCATION : 145-095-29ADD2 DATE DRILLED : April

	

197 3

ALTITUDE : 2265 DEPTH :

	

12 0
(FT, MSL) (FT)

POTENTIAL (MV)

20

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Allu

	

and glacial drift ,
	 undifferentiated

0-1

	

Topsoil .

8-19

	

Silt, moderate-olive -
brown to light-olive-gray .

40

60

80

10 0

120

140

145-095-29ADD 3
NDSWC Production Wel l

Altitude :

	

2266 f t

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Clay, silty	 18

	

1 8
Sand, medium	 92

	

11 0

31 5



NDSWC 823 3

LOCATION : 145-095-29DAA1 DATE DRILLED :

	

November

	

197 1

ALTITUDE : 2268 DEPTH :

	

24 0
(FT, MSL) (FT)

POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS

	 0- 1

~1-2 2

- 22-35

	

Sand, very fine to fine ,
subangular t o

subrounded .

Alluvium and glacial drift ,
	 undifferentiated	

Topsoil, silty, clayey ,
grayish-black .

Clay, silty, sandy ,
moderate-yellowish-brown .

	

118-140

	

Clay, silty, sandy ,
medium-dark-gray ; scattere d
sand lenses .

140-158 Sand, very fine to medium ,
silty, clayey, subangula r
to subrounded .

Sentinel	 Butte Formatio n

222-227

	

Shale, silty, hard, non -
calcareous, medium-light -
gray .

31 6



145-095-29DAA 2
NDSWC 861 8

Altitude :

	

2262

	

f t

Geologic
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Alluvium and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

clayey	 3 3
Sand,

	

fine to medium,

	

subangular	 7 1 0
Silt,

	

clayey,

	

sandy,

	

moderate-olive-brow n
to

	

light-olive-gray	 8 1 8
Sand,

	

medium,

	

subangular

	

to

	

rounded	 27 4 5
Sand,

	

fine

	

to

	

medium,

	

lignitic,

	

subangula r
to rounded	 35 8 0

145-095-29DAA 3
NDSWC 862 1

Altitude :

	

2268

	

f t

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

black	 1
Clay,

	

sandy,

	

silty,

	

yellowish-brown	 21 2 2
Sand,

	

fine

	

to

	

medium,

	

clayey,

	

lignitic	 18 4 0
Sand,

	

fine

	

to

	

coarse,

	

clayey,

	

lignitic	 40 8 0

145-095-29DB B
NDSWC 862 0

Altitude :

	

2296 f t

Colluvium :
Topsoil	 1
Silt,

	

calcareous,

	

light-olive-brown	 7 8

Sentinel

	

Butte

	

Formation :
Silt,

	

noncalcareous,

	

light-olive-brown

	

t o
light-olive-gray ;

	

thin

	

lignite

	

seams	 7 1 5
Clay,

	

silty	 12 2 7
Clay,

	

silty,

	

lignitic,

	

brown ;

	

few

	

san d
lenses	 8 3 5

Sand,

	

very

	

fine

	

to

	

fine

	

grained,

	

clayey ,
medium-bluish-gray 	 19 5 4

Silt,

	

hard,

	

medium-gray ;

	

lignite

	

63-65

	

ft	 26 8 0
Silt,

	

hard,

	

grayish-green	 9 8 9
Limestone	 2 9 1
Sandstone,

	

very fine

	

grained,

	

silty ,
lignitic,

	

medium-dark-gray	 29 12 0

145-095-29DDD
NDSWC 823 4

Altitude

	

2273

	

f t

Alluvium and

	

glacial

	

drift,

	

undifferentiated :
1Topsoil,

	

silty,

	

sandy,

	

grayish-black	
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
brown	 13 1 4

Gravel,

	

fine

	

to coarse,

	

sandy,

	

clayey ,
angular to subrounded 	 6 2 0

Sand,

	

very fine

	

to medium,

	

silty	 26 4 6
Clay,

	

silty,

	

sandy,

	

pebbly,

	

lignitic ,
olive-gray

	

(till)	 46 9 2

Sentinel

	

Butte

	

Formation :
Shale,

	

silty,

	

hard,

	

noncalcareous ,
greenish-gray ;

	

few thin

	

lignite

	

seams---- 28 120

31 7



NDSWC 447 5

LOCATION : 145-095-34000

	

DATE DRILLED : August 197 2

ALTITUDE : 2241

	

DEPTH : 28 0
(FT, MSL)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

	

0-1

	

Topsoil, silty, black .

	

1-4

	

Clay, silty, dark-brown .

	

4-15

	

Sand, fine to coarse ,
gravelly, yellowish-brown .

	

15-23

	

Clay, silty, yellowish -
gray to olive-brown .

Sand, medium to coarse ,
subrounded, gray ; few
gravel lenses ; scattere d
lignite fragments .

190-210

	

Clay, silty, sandy, gray ;
scattered pebbles an d
lignite fragments (till) .

Sand, very fine t o
coarse, clayey, silty ,
gray ; thin interbeds of
detrital lignite .



NDSWC 4475, Continue d
LOCATION :

	

145-095-34DCC

	

DATE DRILLED : August 197 2

ALTITUDE :

	

2241

	

DEPTH : 28 0
(FT, MSL)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE IOHMSI

	

DESCRIPTION OF DEPOSIT S

Sentinel	 Butte Formatio n

247-280

	

Shale, silty, hard, car-
bonaceous, variegated gray ,
green, brown, and black .

- 280 -

- 260 -

300

- 320 -

- 340 -

- 360 -

- 380 -

- 400

- 420

- 440

- 460

- 480
319



145-096-08DD B
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil,

	

sandy	 18 1 8
Rock	 2 .5 20 . 5
Sand	 11 .5 3 2
Rock	 3 3 5
Sand,

	

dry	 .5 35 . 5
Rock	 2 37 . 5
Sand,

	

dry	 22 .5 6 0
Rock	 2 6 2
Sand,

	

dry	 2 6 4
Rock	 2 6 6
Sand,

	

dry	 10 7 6
Sand,

	

water	 6 8 2
Coal,

	

water	 4 8 6
Clay	 2 8 8

145-096-09BD D

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil	 2 2
Gravel,

	

limestone	 5 7
Clay	 15 2 2
Sand,

	

dry,

	

red	 67 8 9
Rock	 .5 89 . 5
Sand,

	

blue

	

(water)	 35 .5 12 5

145-096-13DC B

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

sand	 10 1 0
Gravel

	

and

	

rock	 5 1 5
Sand,

	

red	 8 2 3
Sand,

	

blue	 13 3 6
Clay,

	

black, and

	

coal	 2 3 8
Clay	 3 4 1

145-096-13DC D

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Sand,

	

red	 26 2 6
Rock	 3 2 9
Sand,

	

red	 21 5 0
Sand,

	

blue

	

(water)	 10 6 0
Clay,

	

sandy	 10 70

32 0



145-096-17AD B
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Depth

source Material (feet) (feet )

Topsoil,

	

sandy

	

(dry)	 44 4 4

Coal

	

(dry)	 2 4 6
Clay

	

and

	

sand

	

(dry)	 36 8 2
Rock	 .5 82 . 5
Clay	 23 .5 10 6
Rock	 1 10 7

Sand

	

(water)	 11 11 8

Rock	

145-096-18CCA 1

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 4 4
Rock	 2 6
Sand	 15 2 1

Rock	 1 2 2

Sand	 20 4 2
Rock	 3 4 5

Sand

	

and

	

clay	 19 64

Sand

	

and

	

coal

	

chunks

	

(some water)	 6 7 0

Clay	 15 8 5
Coal

	

(dry)	 1 8 6

Cla .y	 5 9 1

Rock	 1 9 2
Sand	 4 9 6

Roc :k	 2 9 8

Sand

	

(some water)	 14 11 2

Claay	 48 16 0
Coal

	

(dry )	 3 16 3

Clay	 29 19 2

Rock	 1 19 3

Clay	 13 20 6

Coal

	

(dry)	 1 20 7
Clay	 59 26 6

Coal

	

(dry)	 2 26 8

Clay	 18 28 6

Coal

	

(dry)	 1 28 7

Clay	 28 31 5

145-096-20DDD 1

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 27 2 7

Rock	 2 2 9

Clay	 9 3 8

Coal

	

(dry)	 1 3 9

Clay	 11 5 0

Coal

	

(dry )	 1 5 1

Clay	 47 9 8

Sand

	

(water)	 22 120

32 1



145-096-20DDD 2
(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Missing	 60 6 0
Clay,

	

sandy	 18 7 8
Rock	 1 7 9
Sand

	

(dry)	 2 8 1
Rock	 1 8 2
Sand

	

(dry)	 18 10 0
Sand

	

(water)	 18 11 8
Clay,

	

sandy,

	

black	 2 120

NDSWC 473 6

	 RESISTANCE(ONMS)

32 2

LOCATION :

	

145-096-21DD D

ALTITUDE :

	

239 6
(FT, MSL)

POTENTIAL (MV)

120 -

14D -

DATE DRILLED :

	

June 197 4

DEPTH :

	

10 0
(FT )

DESCRIPTION OF DEPOSIT S

20 -

40 -

60 -

80 -

100

Sentinel	 Butte Formatio n

	

0-10

	

Silt, clayey, dark-
brownish-gray to moderate-
yellowish-brown .

	

10-20

	

Sandstone, very fine to
medium-grained, angular ,
dark-greenish-gray .

20-7-'-Sandstone, very fine to
medium-grained, angular ,
dark-yellowish-brown .

	

37-79

	

Sandstone, very fine to

T
medium-grained, angular ,
light-bluish-gray ;
cemented zones 37-41 ,
44-46, 53-54 ft .

79-84

	

Claystone, silty, brownish -
gray ; thin lignite seams .

84=100

	

Siltstone, clayey, light-
gray .



145-096-22CC D
(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Clay	 7 7
Clay,

	

sandy	 28 3 5
Sand

	

(water)	 25 6 0

Altitude :

Alluvium :

145-096-24DB C
NDSWC 473 5

Sand,

	

very fine to ver y
Silt,

	

clayey,

	

brownish-black	
coarse,

	

gravelly,
7 7

Sentinel

	

Butte

	

Formation :

lignitic,

	

subangular	 5 1 2

Siltstone,

	

clayey,

	

sandy ,
Siltstone,

	

clayey,

	

light-gra y	
carbonaceous,

9 2 1

greenish-gray to medium-gra y	 19 4 0

(Log

	

from

Altitude :

145-097-01AA B
K .

	

J .

	

Thompson )

Clay and

	

sand	 60 6 0

(Log

	

from

Altitude :

145-097-02DDB 1
K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 12 1 2
Rock	 1 .5 13 . 5
Sand

	

(dry )	 21 .5 3 5
Rock	 1 .5 36 . 5
Sand

	

(dry)	 17 .5 5 4
Rock	 10 6 4
Sand	 27 9 1
Coal

	

slack

	

(drY)	 6 9 7
Sand	 13 11 0
Sand

	

(water)	 12 122
Coal	 2 12 4
Clay	 1 12 5

(Log

	

from

Altitude :

145-097-08CB B
R .

	

J .

	

Thompson )

Topsoil	 2 2
Sand	 77 7 9
Sandstone,

	

soft	 6 8 5
Sand,

	

red	 5 9 0
Sand,

	

blue	 12 10 2
Clay	 3 105

323



145-097-08CB C
(Log from R . J . Thompson )

Altitude :

Geologic Thickness Depth
source Material (feet) (feet )

Topsoil

	

and

	

sand	 28 2 8
Coal	 .5 28 . 5
Sand	 45 .5 7 4
Rock	 7 8 1
Sand,

	

red	 59 14 0
Sand,

	

gray	 5 14 5
Clay	 28 .5 173 . 5
Coal	 2 175 . 5
Clay	 27 .5 20 3
Rock	 2 20 5
Clay	 17 22 2

22 8
Clay	 43 27 1
Coal	 4 27 5
Clay	 10 28 5
Coal	 5 29 0
Clay	 10 30 0
Dry

	

hole

145-097-08CC B

Altitude :

(Log

	

from R .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 15 1 5
Sand	 26 4 1
Coal	 4 4 5
Sand	 34 7 9
Rock	 2 8 1
Sand,

	

red	 65 14 6
Sand,

	

gr ay	 4 15 0
Clay	 29 17 9
coal	 3 18 2
Clay,

	

sandy	 45 22 7
coal	 10 23 7
Clay	 40 27 7
Coal	 5 28 2
Clay	 10 292
coal	 5 29 7
clay	 14 31 1
Rock	 2 31 3
Clay	 16 329
coal	 2 33 1
Clay with

	

coal

	

streaks	 9 34 0
Coal	 5 34 5
Clay	 29 37 4
Coal	 2 37 6
Clay	 39 41 5
Rock	
Dry hol e



145-097-11AC C
(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Sand	 32 3 2
Rock	 4 3 6
Sand and

	

clay	 44 8 0
Sand

	

(water)	 16 9 6
Clay	 6 10 2

Altitude :

145-097-12BCD 1
(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy,

	

red	 35 3 5
Sand,

	

gray

	

(water)	 7 4 2
Sand, dry	 8 5 0

Altitude :

145-097-14DDA
(Log

	

from

	

K .

	

J .

	

Thompson )

Sand	 31 3 1
Rock	 7 3 8
Sand	 42 8 0
Sand	 20 10 0
Sand

	

and

	

coal

	

chunks	 10 11 0

Altitude :

145-097-15CAD
(Log

	

from

	

K .

	

J .

	

Thompson )

Sand	 50 5 0
Blind	 1 5 1
Sand	 9 6 0
Blind	 1 6 1
Sand	 19 8 0
Sand

	

(water)	 50 13 0

Altitude :

145-097-22DCC
(Log

	

from

	

K .

	

J .

	

Thompson )

Sand	 34 3 4
Coal

	

(water)	 3 9
Clay	 111 50

32 5



145-097-30AA B
(Log from R . J . Thompson )

Altitude :

Geologic Thickness Depth
source Material (feet) (feet )

Topsoil

	

and

	

sand	 18 1 8
Clay	 4 2 2
Sand	 6 2 8
Rock	 3 3 1
Sand	 4 3 5
Rock	 2 3 7
Sand	 23 6 0
Sand,

	

blue	 15 7 5
Rock	 - -

145-097-34000 1

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 38 38
Rock	 1 3 9
Clay	 8 4 7
Coal

	

(seep)	 4 5 1
Clay	 19 7 0
Coal

	

(water)	 3 7 3
Clay	 3 7 6
coal	 1 7 7
Clay	 8 8 5

145-097-34000 2

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 18 1 8
Coal

	

(seep)	 2 2 0
Clay	 17 3 7
Rock	 .5 37 . 5
Clay	 3 .5 4 1
Coal

	

(water)	 4 4 5
clay	 22 6 7
coal	

145-097-34CC D

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Sand	 15 1 5
Gravel	 5 2 0
coal	 1 .5 21 . 5
Clay	 21 .5 43
Coal

	

(water)	 4 4 7
Clay	 3 50

32 6



145-097-35DD D
(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thickness
(feet)

Depth
(feet )

Sand	 20 20
Rock	 2 2 2
Sand	 20 4 2
Rock	 2 .5 44 . 5
Sand

	

(water)	 11 .5 56
Coal	 3 5 9
Clay	 1 6 0
Coal

	

(dry)	 3 6 3
Clay	 1 6 4
Rock	 1 6 5
Clay	 19 8 4
Rock	 1 8 5
Clay	 17 10 2
Coal

	

(dry)	 3 10 5
Clay	 5 11 0
Coal

	

(dry)	 1 11 1
Clay	 23 13 4
Coal

	

(drY)	 4 13 8
Clay	 2 14 0
Coal

	

(dry)	 2 14 2
Clay	 8 15 0

Altitude :

146-091-01DD C
(Log

	

from U .S .

	

Bureau

	

of Mines )

Soil,

	

black	 5 5
Clay,

	

yellow	 39 44
Clay,

	

blue	 18 6 2
Clay,

	

blue,

	

sandy	 23 8 5
Sandstone and water	 35 12 0
Clay,

	

blue	 3 123

32 7



146-091-05CB B
(Log from U .S . Public Health Service ,

Division of Indian Health )

Altitude :

Geologi c
source

Thicknes s
(feet)

Dept h
(feet )Materia l

Topsoil	 2 2
Clay, yellow	 26 2 8
Clay, gray	 7 3 5
Coal and water	 5 4 0
Clay, gray	 12 5 2
Coal and water	 3 5 5
Clay, gray	 14 6 9

Altitude :

146-091-08CA A
(Log

	

from Dingman

	

and

	

Gordon,

	

1954 )

Clay, yellow	 5 5
Clay, yellow,

	

and

	

gravel	 3 8
Clay, yellow	 6 1 4
Clay, carbonaceous,

	

and

	

lignite	 6 2 0
Clay, gray	 7 2 7
Clay, light-gray,

	

silty	 8 3 5
Clay, brown,

	

and

	

gravel	 7 4 2
Clay, gray	 8 5 0
Clay, dark-gray,

	

silty	 12 6 2
Lignite	 6 6 8
Clay,

	

gray	 12 8 0
Lignite	 5 8 5
Clay, gray,

	

silty	 20 10 5
Clay, gray,

	

sandy	 5 11 0
Clay, gray	 8 11 8
Lignite	 6 12 4
Clay,

	

gray	 28 15 2
Sand	 11 16 3
Lignite	 5 16 8
Clay,

	

sandy	 22 19 0

146-091-13BCA 2
(Log from R . J . Thompson )

Altitude :

Topsoil,

	

claye y	 26 .5 26 . 5
Rock	 2 28 . 5
Clay	 81 .5 11 0
Sand	 9 11 9
Coal	 2 12 1
Clay	 41 .5 162 . 5
Coal	 1 163 . 5
Clay	 11 .5 17 5
Sand	 18 19 3
Sandstone	 3 .5 196 . 5
Sand	 1 197 . 5
Sandstone	 2 .5 20 0
Sand	 2 20 2
Sandstone	 4 20 6
Sand,

	

blue	 22 228
Sandstone	 2 230

32 8



146-091-14DD B
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil,

	

sandy	 50 5 0
Rock	 2 5 2
Clay	 4 5 6
Coal

	

(dry)	 1 5 7
Clay	 35 9 2
Coal

	

(dry)	 2 9 4
Clay	 26 12 0
Sand

	

(dry)	 21 14 1
Rcck	 3 14 4
Sand

	

(dry)	 3 14 7
Rock	 1 14 8
Sand

	

(dry)	 5 15 3
Rerck	 2 15 5
Sand

	

(dry)	 4 15 9
Rock	 2 16 1
Sand

	

(water)	 11 17 2
Rock	 1 17 3
Sand

	

(water)	 37 210

32 9



NDSWC 470 8

LOCATION : 146-091-17CDC DATEDRILLED :

	

June

	

197 4

ALTITUDE : 1 930 DEPTH :

	

180
(FT, MSL )

	POTENTIAL (MV)	 RESISTANCE (OHMS )

2 0

40

60

- 80
82-136

	

Sand, fine to medium ,
subrounded ; some gravel ;
thin interbeds of silt .

(FT )

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
undifferentiated	

	

0-5

	

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

	

5-12

	

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

	

12-64

	

Sand, fine to coarse ,
gravelly, lignitic ; con-
tains thin clay and sil t
lenses .

- 12 0

- 100

140

133

	

Sand, very fine to very
coarse, lignitic, angula r
to rounded .

160

	 145_157

	

Gravel, fine to coarse ,
sandy, lignitic, subangula r
	 to rounded .

1

	

Sentinel	 Butte Formatio n

157-180

	

Siltstone, clayey, light -
gray to medium-gray ;
lignite at 170 ft .

180

200

22 0

- 240
33 0



NDSWC 8216 and 8216 A

LOCATION :

	

146-091-21CDD1,2

	

DATE DRILLED : October 197 1

ALTITUDE :

	

1 978

	

DEPTH : 22 0
(FT, MSLI

	

(R I

RESISTANCE IOHMSI

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
	 undifferentiated :	

	

0-1

	

Topsoil, silty, sandy ,
brownish-black .

	

1-45

	

Clay, silty, sandy, moderate-
yellowish-brown ; scattere d
sand lenses .

POTENTIAL (MV)

	

- 20 -

- 40 -

- 60 -

- 80

45-100 .

	

Sand, very fine to medium ,
lignitic, subangular t o
subrounded ; scattered cla y
lenses .

- 100 100-177

	

Clay, silty, sandy, lig-
nitic, olive-gray ; scattere d
sand lenses .

- 120

- 14 0

- 160

177-196 Gravel, fine to coarse ,
sandy, angular to wel l
rounded .

- 180

- 200

Sentinel	 Butte Formatio n

196-220

	

Shale, sandy, hard, cal-
careous, medium-light-
gray ; few thin sandston e
and lignite seams .

- 220

- 240
331



146-091-21DC D
(Log from K . J . Thompson )

Altitude :

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Missing	 60 6 0
Clay,

	

sandy	 9 6 9
Coal

	

(water)	 2 7 1
Clay	 9 8 0

146-091-22BBA 2
(Log

	

from Ray Mohl )

Altitude :

Clay and

	

scoria	 10 1 0
Clay,

	

white	 12 2 2
Quicksand	 5 2 7
Sandstone,

	

soft	 4 3 1
Sand,

	

blue	 14 4 5
Clay,

	

gray	 13 5 8
Coal	 1 5 9
Clay,

	

brown

	

and

	

black	 14 7 3
Coal	 2 7 5
Clay,

	

gray	 9 8 4
Clay,

	

sandy	 21 10 5
Clay,

	

gray	 6 11 1
Coal	 1 .5 112 . 5
Clay,

	

hard	 5 .5 11 8
Trace of coal	 1 11 9
Clay,

	

white	 4 12 3
Coal	 2 12 5
Clay,

	

white	 14 13 9
Coal	 3 14 2
Sand,

	

gray,

	

hard	 45 18 7
Coal	 1 18 8
Broken

	

coal

	

and

	

hard

	

sand	 3 19 1
Coal	 6 19 7
Clay,

	

gray	 18 21 5
Rock,

	

shale	 2 21 7
Clay,

	

and

	

blue

	

sand	 11 22 8
Coal	 7 23 5
Clay,

	

gray	 5 240

146-091-28AB A
NDSWC

	

821 7

Altitude :

	

1985

	

f t

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

sandy,

	

brownish-black	
Clay,

	

silty,

	

sandy,

	

moderate-yellowish -
1 1

brown	 24 2 5
Sand, very

	

fine

	

to medium,

	

silty,

	

clayey	 17 4 2
Clay ,
Sand,

silty,

	

sandy,

	

dark-yellowish-brown	
very

	

fine

	

to medium,

	

gravelly,
18 6 0

subangular

	

to subrounded	 36 9 6
Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gra y

Sentinel

	

Butt e

(till)	 32 12 8

Formation :
Shale,

	

sandy,

	

hard,

	

noncalcareous,

	

medium-
gray ;

	

few thin

	

sandstone

	

and

	

lignit e
seams	 12 140

33 2



146-091-28BB 8
NDSWC 821 8

Altitude :

Geologi c
source

1984 f t

Material
Thicknes s
(feet)

Depth
(feet )

Glacial

	

drift :
Topsoil,

	

silty,

	

clayey,

	

sandy,

	

brownish -
black	 1 1

Clay,

	

silty,

	

sandy,

	

pebbly,

	

moderate-
14 1 5yellowish-brown

	

(till)	

Sentinel

	

Butte

	

Formation :

13 28
Shale,

	

silty,

	

hard,

	

calcareous,

	

moderate -
yellowish-brown ;

	

lignite

	

streaks	
Shale,

	

hard,

	

noncalcareous,

	

medium-gray ;
lignite

	

streaks	 12 40

33 3



NDSWC 470 9

LOCATION : 146-092-27DDD

	

DATE DRILLED : June 197 4

ALTITUDE : 223 5
(FT, MSL )

Gamma log--- -
(T .C . 4 )
POTENTIAL (MV)

	

RESISTANCE (oHms)

0- 5
- - - - =

- 20

	

- - - ->>

5-4 5

40 ---- -

45-58

- 100 -

- 120 -

146-092-2800 0
NDSWC 471 0

Altitude :

Geologic

	

Thickness

	

Dept h
	 source

	

Material

Sentinel Butte Formation :
Sandstone ,

lignitic,
fine-

	

to

	

medium-grained,

	

silty ,
micaceous,

	

light-brown	 32 3 2
Siltstone, clayey,

	

sandy, medium-gray	 8 4 0

Sandstone, very fine to
fine-grained, angular to
subangular, bluish-gray .

(feet)	 (feet )

DEPTH : 10 0
(FT)

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

Silt, sandy, clayey ,
pebbly, dusky-yellow (till) .

Sentinel Butte Formatio n

Sandstone, very fine to
medium-grained, angular t o
subangular, micaceous ,
moderate-yellowish-brown ;
clay lense from 14-19 ft .

- 60	 58-68- -Siltstone, clayey, medium-
dark-gray .

- - - 68-82

	

Siltstone, clayey, greenish -
gray .=

-- 80 —,	 82-89

	

Lignite, hard, black .

—

	

Siltstone, clayey, brownish -
gray .

33 4



NDSWC 470 7

LOCATION : 146-091 -35BBC DATEDRILLED :

	

June

	

197 4

ALTITUDE : 2020 DEPTH :

	

320
(FT, MSL)

	

(FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium

	

glacial drift ,
	 'ndifferentiated	

	

0-10

	

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

	

10-51

	

Silt, clayey, yellowish -
gray to olive-gray ; few thi n
sand lenses .

	

. 51-80

	

Sand, very fine to coarse ,
gravelly, subangular .

122-18 6

.,.----

80-122

	

Sand, very fine to very
coarse, gravelly, lignitic ,
subrounded .

Clay, silty, lignitic ,
olive-gray ; numerous thi n
sand lenses (till) .

186-238 .- Sand, very fine to coarse ,
lignitic, subrounded .

POTENTIAL (MV)

240

	

33 5



NUSWC 4707, Continue d

LOCATION : 146-091-35BBC

	

DATEDRILLED : June 197 4

202 0ALTITUDE :
(FT, MSL)

DEPTH : 32 0
(FT)

POTENTIAL (MV)

	

RESISTANCE IOHMS)

	

DESCRIPTION OF DEPOSIT S

Alluviu and glacial drift ,
undifferentiated,	 Continue d

2 3'54 — Sand, fine to coarse ,
and fine gravel ; lignitic ,
subangular to rounded .

Sentinel	 Butte Formatio n

254-292 Sandstone, very fine t o
fine, micaceous, medium-
bluish-gray ; scattere d
pyrite crystals .

	

292-320

	

Siltstone, clayey, medium -
gray ; thin carbonaceou s
interbeds .

- 320 -

- 340

- 360 -

- 380

- 400 -

- 420 -

- 440 -

- 460 -

48 0

- 260 -

- 280 -

- 300 -

336



146-092-146 6
(Log from Dingman and Gordon, 1954 )

Altitude : 2090 f t

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Silt, brown	
Clay, silty, tan	
Silt, sandy, tan, with pebbles 	
Clay, silty, brown	
Sand	
Clay, sandy, tan	
Sand	
Sand, with pebbles and fragments o f

concretions	
Sand and a small amount of clay	
Sand	
Sand, pebbles, and silty clay 	
Clay, gray	
Lignite	
Clay, gray	
Clay and lignite	
Clay, sandy, gray	
Clay, gray-green, with small amount o f

lignite	
Clay, gray	
Lignite	
Clay, gra y	
Sand	
Clay, gray	
Clay, silty, gray, with small amount o f

lignite	
Clay, gray	
Lignite	
Clay, silty, gray	
Sand	
Clay, sandy, gray	
Sand	
Lignite	
Lignite and carbonaceous clay 	
Clay, silty, gray	
Lignite	
Clay, silty, gray, and lignite 	
Sand	
Clay, gray-green	
Sand	
Lignite and small amount of sand	
Lignite	
Clay, gray	
Lignite	
Clay, gray	
Lignite	
Clay, gray, and lignite	
Sand and lignite	

	

Lignite and small amounts of clay and sand 	
No sample	

337

3

	

3
3

	

6
2

	

8
7

	

1 5
2

	

1 7
7

	

2 4
16

	

4 0

5

	

4 5
5

	

5 0
5

	

5 5
4

	

5 9
35

	

9 4
6

	

10 0
16

	

11 6
1

	

11 7
3

	

12 0

5

	

12 5
11

	

13 6
4 .5

	

140 . 5
4 .5

	

14 5
10

	

15 5
5

	

16 0

5

	

16 5
7

	

17 2
4

	

17 6
31

	

20 7
28

	

23 5
5

	

240
14

	

254
6

	

26 0
2

	

26 2
3

	

26 5
3

	

26 8
6

	

274
21

	

29 5
5

	

30 0
5

	

30 5
6

	

31 1
3 .5

	

314 . 5
8

	

322 . 5
1 .5

	

32 4
21

	

34 5
15

	

36 0
5

	

36 5
5

	

37 0
5

	

37 5
15

	

390



146-092-14CDD 2
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil,

	

clay,

	

and

	

sand	 32 3 2
Coal

	

(dry)	 3 3 5
Clay	 11 4 6
Coal

	

(dry)	 2 4 8
Clay	 17 6 5
Coal

	

(water)	 2 6 7
Clay	 8 7 5

146-092-15DD D

Altitude :

(Log

	

from

	

Julius

	

Benz )

2260

	

f t

Sand

	

(lost

	

circulation,

	

abandoned

	

hole)--- - 43 4 3

146-092-19DB C

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 129 12 9
Coal

	

(dry)	 1 13 0
Sand

	

(water)	 13 14 3
Rock	 3 14 6
Sand

	

(water)	 4 15 0
Clay	 3 15 3

146-092-22AB B

Altitude :

(Log

	

from Julius

	

Benz )

2270 ft

Sand

	

(lost

	

circulation,

	

abandoned

	

hole)--- - 40 40

33 8



146-092-29DDD 1
(Log from K . V . Thompson )

Altitude :

Geologi c
soirce Material

Thicknes s
(feet)

Depth
(feet )

Sand	 65 6 5

Altitude :

146-092-30DAA
(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 10 1 0
Rock	 .5 10 . 5
Sand,

	

red	 39 .5 50
Sand,

	

blue

	

(water)	 14 64
Clay,

	

sandy	 6 7 0

Altitude :

146-092-32CD D
(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 60 6 0
Sand,

	

blue

	

(water)	 18 7 8
Clay	 2 8 0

Altitude :

146-092-35DAD 2
(Log from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 13 1 3
Rock	 2 1 5
Sand,

	

red	 55 7 0
Sand,

	

blue

	

(water)	 35 10 5
Clay	 5 110

33 9



146-093-03CDD
(Log from Ralph Wood Well Drilling )

Altitude :

Geologi c
source

2060 f t

Material
Thicknes s
(feet)

Dept h
(feet )

Clay	 7 7
Scoria

	

and

	

till	 23 3 0
Coal	 10 4 0
Clay	 90 13 0
Coal	 5 13 5
Clay	 75 21 0
Coal	 5 21 5
Clay	 139 35 4
Coal	 14 36 8
Clay	 60 428
Rock	 3 43 1
Clay	 54 48 5
Sand	 75 56 0
Clay	 80 64 0
Rock	 10 65 0
Clay	 87 73 7
Sand	 3 74 0
Clay	 105 84 5
Sand	 10 85 5
Clay

	

and

	

shale	 257 111 2
Sand	 34 114 6
Shale	 42 118 8
Coal	 6 119 4
Clay	 21 121 5
Clay,

	

sandy	 65 128 0
Shale	 30 131 0
Sand	 20 133 0
Shale	 45 137 5
Coal	 5 138 0
Clay,

	

sandy	 10 139 0
Sand	 70 146 0
Shale and

	

water	 26 148 6
Sand and water	 39 152 5

146-093-15DD D
NDSWC 823 1

Altitude :

	

2320 f t

Sentinel Butte Formation :
Sandstone,

	

very

	

fine

	

to

	

fine-grained ,
clayey,

	

silty,

	

subangular,

	

micaceous ,
yellowish-gray	 20

	

2 0
Sandstone,

	

very

	

fine

	

to

	

fine-grained ,
clayey,

	

silty,

	

subangular,

	

moderate-
yellowish-brown	 40

	

6 0
Lignite,

	

hard,

	

black	 5

	

6 5
Hole

	

abandoned due

	

to

	

loss

	

of

	

circulation	

34 0



146-093-17CB B
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil,

	

gravel,

	

and

	

clay	 32 3 2
Rock	 2 3 4
Clay	 17 5 1
Rock	 1 5 2
Sand

	

(dry)	 59 11 1
Coal

	

(dry)	 1 11 2
Clay	 33 14 5
Coal

	

(water)	 5 15 0
Clay	 5 15 5

146-093-19BD D

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Clay,

	

sandy	 61 6 1
Rock	 1 6 2
Sand	 5 6 7
Rock	 1 6 8
Sand	 1 6 9
Rock	 8 7 7
Sand	 8 8 5
Rock	 3 8 8
Sand	 2 9 0
Rock	 2 9 2
Sand

	

(water)	 36 12 8
Coal	 2 13 0
Sand

	

(water)	 10 14 0
Clay	 - -

146-093-2000 A

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 40 40
Rock	 1 .5 41 . 5
Sand,

	

red

	

(dry)	 14 .5 5 6
Rock	 4 6 0
Sand,

	

red

	

(dry)	 15 7 5
Rock	 4 .5 79 . 5
Sand,

	

red

	

(dry)	 1 .5 8 1
Rock	 3 84
Sand,

	

red

	

(dry)	 36 12 0
Sand,

	

blue

	

(water)	 11 13 1
Rock	 3 13 4
Coal(?)	 1 .5 135 . 5
Clay	 4 .5 140

34 1



146-093-24DCC 2
(Log from K . J . Thompson )

Altitude :

	

2305

	

f t

Geologic Thickness Depth
source

	

Material (feet) (feet )

Topsoil

	

and

	

clay	 25 2 5
Sand

	

(dry)	 49 7 4
Rock	 3 7 7
Sand	 18 9 5
Sand

	

(water)	 20 11 5

146-093-26CB A
(Log

	

from

	

K .

	

V .

	

Thompson )

Altitude :

Clay and

	

sand	 55 5 5

146-093-26CB B
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude :

	

2261

	

ft

35 3 5Sand	
Blind

	

(water)	 3 3 8
Sand	 22 6 0
Clay	 6 66

34 2



NDSWC 474 6

LOCATION :

	

146-093-27000

	

DATE DRILLED : July 197 4

DEPTH :

	

12 0
(FT )

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

— =-Glacial	 drif t

	 0-5

	

Clay, silty, pebbly ,
moderate-yellowish-brow n
(till) .

	

~

	

Sentinel	 Butte Formatio n

5-10- -Sandstone, very fine to
fine-grained, angular ,
moderate-yellowish-brown .

	

10-14

	

Siltstone, sandy, clayey ,
moderate-yellowish-brown .

14_21=—Lignite, hard, brownish -
-

	

black .

	

21-32

	

Siltstone, clayey, brownish -
gray .

-100 -
80-10 0

-- ---

- 120 100-11 2

112-11 7

117-12 0
- 140

- 160

180

200

220

- 240 -
34 3

ALTITUDE :

	

2 21 4
(IT, MSL)

Gamma log----
(T .C . 4 )
POTENTIAL (MV)

40 -

60

80 -
	 32 :68

	

Sandstone, very fine to
==	 Fine-grained, angular ,

- - micaceous, bluish-gray .

68-80- -lignite, hard, black ; con -
_ _ - - gains thin interbeds o f

—_ _~iltstone.

Siltstone, sandy, clayey ;
'v5rie's in color fro m
brownish-gray to medium -
gray ; contains few thi n
lignite seams .

Clay, silty, dark-gray .

Lignite, hard, black .

Siltstone, clayey ,
medium-gray .



NDSWC 474 7

LOCATION : 146-093-27CDD

	

DATE DRILLED : July 197 4

ALTITUDE : 221 2
(FT, MSL)

Gam l g --- -a
(T .C . 4 )
POTENTIAL (MV)

	 20 -

DEPTH : 10 0
(FT )

RESISTANCE (OHMS) DESCRIPTION OF DEPOSIT S

Glacial

	

drif t

0-9 Clay,

	

silty,

	

sandy,

	

pebbly ,
moderate-yellowish-brown .

— __ _ 9-14 Gravel,

	

fine

	

to

	

coarse ,
angular,

	

moderate-reddish -
—_~ brown .

40 -

-

	

- 60 -

r

- 100

- 120

Lignite, soft, brownish -
-

	

— black ; contains thi n
carbonaceous shale seams .

Sentinel	 Butte Formatio n

_T-=:-===,=----

	

21-30

	

Siltstone, sandy, brownish -
gray .

	

30-62

	

Sandstone, silty, clayey ,
angular to subangular ,
medium-bluish-gray ;
contains thin interbed s
of siltstone .

	

62-71

	

Lignite, hard, brownish -
black ; contains thi n
interbeds of siltstone .

	

71-80

	

Siltstone, brownish-gray ;
contains few limeston e
concretions and thi n
lignite seams .

	

80-88

	

Siltstone, greenish-gray .

	

88-100

	

Siltstone, clayey ,
brownish-gray .

- 140

146-093-27DA A
(Log from K . J . Thompson )

Altitude : 2230

	

f t

Geologic Thickness Dept h

source Material (feet) (feet )

Topsoil

	

and

	

red

	

sand	 15 1 5
Sand,

	

blue	 10 2 5
Clay	 2 2 7
Rock	 2 2 9
Clay	 46 7 5
Rock	 3 7 8
Clay	 17 9 5
Coal

	

(dry)	 9 10 4
Clay	 7 11 1
Coal

	

(dry)	 1 11 2
Clay	 8 12 0
Sand	 7 12 7
Coal	 5 13 2
Clay	 14 14 6

34 4



NDSWC 4777 and 4777 A

LOCATION : 146-093-28AAA1, 2

ALTITUDE : 223 4
(FT, MSL)

Gamma log - -- -
(T .C . 4 )
POTENTIAL (MV) DESCRIPTION OF DEPOSIT S

	 Sentinel	 Butte Formatio n

	

0-14

	

Sand .

	 14-20

	

Lignite, black .

	

- - -- 20=29

	

Clay, sand y

	

29-41

	

Sandstone .

— --40	 =_ - -41- 51

	

Siltstone .

- - - -

	

51-67

	

Sandstone .

RESISTANCE (OHMS)

DATE DRILLED : November 197 4

DEPTH : 14 0
(FT)

	

-

	

60

	

67-72

	

Lignite .

	

— _

	

72-84

	

Siltstone, clayey .

- 80	
_

	

84-87

	

Lignite .

	

'-87-107

	

Sand, clayey ; interbedde d
---=with clayey siltstone .

- 100 -
s

°	

	

- - -107-115

	

Sandstone .

	

115-120

	

Lignite .

- 120 — 120=140 —1;Siltstone, clayey .

- 140

- 160 -

- 180

- 200 -

220

240
345



146-093-28AD D
(Log from K . J . Thompson )

Altitude : 2246 ft

Geologic Thickness Depth
source Material (feet) (feet )

Topsoil

	

and

	

clay	 35 3 5
Coal

	

(seep)	 8 4 3
Clay	 11 54
Rock	 1 .5 55 . 5
Clay	 9 .5 6 5
Clay,

	

sandy	 21 8 6
Coal

	

(water)	 9 9 5
Clay	 5 10 0

146-093-28CC B
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude : 2290

	

f t

Topsoil

	

and

	

clay	 20 2 0
Rock	 1 2 1
Sand	 67 8 8
Rock	 3 .5 91 . 5
Sand	 2 .5 9 4
Coal

	

(water) ----

	

--

	

-	 8 10 2
Blind	 2 104
Coal

	

and

	

clay

	

streaks	
Clay	

11 11 5

146-093-28DDB 1
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude : 2230

	

f t

Topsoil	 4 4
Gravel

	

(dry)	 16 20
Clay	 10 30
Coal

	

(drY)	 10 40
Clay	 13 5 3
Rock	 1 5 4
Sand	 20 7 4
Clay	 10 8 4
Coal

	

(water)	 11 9 5
Clay	 7 10 2
Coal	 1 10 3
Clay	 5 10 8

Altitude :

146-093-29000 1
(Log

	

from

	

R .

	

J .

	

Thompson )

Topsoil

	

and

	

gravel	 6 6
Sand	 36 4 2
Coal

	

slack	 4 4 6
Clay	 9 55

34 6



NDSWC 474 5

LCCATION :

ALTITUDE :
(IT, MSL)

146-093-29000 2

2282

DATE DRILLED :

DEPTH :

	

12 0
(FT)

July

	

1974

POTENTIAL (MV)

	

RESISTANCE foams)

	

DESCRIPTION OF DEPOSIT S

— Glacial	 drif t

Clay, sandy, silty, gravelly ,
moderate-yellowish-brow n
(till) .

Sentinel	 Butte Formatio n

	

4-34

	

Sandstone, very fine to
`	 medium-grained, angular t o

subangular, moderate -
	 yellowish-brown .

	

=-34-60

	

Siltstone, sandy, clayey ;
_

	

moderate yellowish brow n
-- changing to dark gray nea r
	 bottom .

	

60-67

	

Lignite, hard, brownish -
black ; contains thi n
carbonaceous shale seams .

	

-6Z-74

	

Siltstone, sandy, greenish -
gray .

	

74-92

	

Siltstone, clayey, medium-
-

	

gray .

	

92-116

	

Sandstone, very fine t o
fine-grained, silty ,

—

	

angular to subangular ,
bluish-gray .

	

116-120

	

Sandstone, fine-grained
calcareous, light-gray .

- 14 0

- 160

- 180

- 200

- 220

- 24 0

Gamma log--- -
;T .C . 4)

- 20 -

- 40 -

--->

	

-60-

- 80 -

- 100

- 120

34 7



146-093-32BBB 2
(Log from K . J . Thompson )

Altitude : 2282

	

f t

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil,

	

sand

	

and

	

gravel	 48 4 8
Coal

	

(seep)	 7 5 5
Clay	 19 7 4
Sand

	

(dry)	 13 8 7
Rock	 1 .5 88 . 5
Sand

	

(water)	 34.5 12 3
Clay	 2 12 5

146-093-33BAA 1
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude : 2262

	

f t

Sand

	

(dry)	 35 3 5
Clay	 5 4 0
Coal

	

(dry)	 1 4 1
Clay	 28 6 9
Coal

	

(water)	 8 7 7
Clay	 2 7 9

146-093-33BAA 2
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude : 2262

	

f t

Topsoil

	

and

	

sand	 8 8
Rock	 2 1 0
Sand

	

and

	

clay	 24 3 4
Coal

	

(seep)	 2 3 6
Clay	 25 6 1
Coal

	

(water)	 7 6 8
Clay	 2 7 0

146-093-34CBA
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude : 2195

	

f t

Topsoil

	

and

	

sand	 15 1 5
Clay	 15 3 0
Clay and

	

gravel	 3 3 3
Gravel

	

and

	

sand

	

(water)	 7 4 0

Altitude :

146-093-34CB B
(Log

	

from

	

K .

	

V .

	

Thompson )

Topsoil,

	

sandy	 28 2 8
Clay,

	

blue	 6 3 4
Coal	 9 4 3
Clay,

	

blue	 5 4 8
Coal	 1 4 9
Clay,

	

blue	 2 51

34 8



- 40

- 6 0

	 120

- 140

-160

-180

- 240

LOCATION : 146-093-34000

NDSWC 4748

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-36

	

Sand, fine to coarse ,
gravelly, angular to sub-
angular .

Sentinel	 Butte Formatio n

	

36-46

	

Sand, fine to medium-
grained, angular to sub-
rounded, medium-light-gray .

	

46-52

	

Lignite, brownish-black .

	

52-60

	

Shale, carbonaceous ,
	 siliceous, brownish-black .

Siltstone, medium-gray .

	

82-92

	

Siltstone, greenish-gray .

	 92=98—

	

Sandstone, very fine
grained, silty, medium-
bluish-gray .

	

118-123

	

Lignite, hard, black .

123-133--Siltstone, clayey, medium-

- —

	

gray.
- -

-i

	

133-140

	

Claystone, greenish-gray .

ALTITUDE : 2188
(FT, MSLI

Gamma log--- -
(T .C . 4 )
	 POTENTIAL (MV)	 RESISTANCE(OHMS)

DATEDRILLED : July 197 4

DEPTH :

	

14 0
(FT)

gray ; contains dark-gray
carbonaceous seams .

98-118

	

Siltstone, clayey, medium-

349



146-094-04BB C
(Log from Ralph Wold )

Altitude :

Geologi c
source

1980

	

f t

Material

Thicknes s
(feet)

Dept h
(feet )

Clay	 22 2 2
Coal	 3 2 5

Clay	 39 6 4

coal	 8 7 2

Clay	 93 16 5

Rock	 1 16 6
Clay	 16 18 2

coal	 12 19 4

clay	 51 24 5

Sand	 17 26 2
Clay	 53 31 5

coal	 7 32 2

Clay,

	

sandy	 108 43 0
Sand	 25 45 5

Coal	 11 46 6

Clay	 74 54 0

Sand	 8 54 8

Shale	 77 62 5

Rock	 4 62 9

Shale	 43 67 2
Sand	 23 69 5

Clay	 45 74 0

Coal	 8 74 8

Clay	 66 81 4
Clay,

	

sandy	 83 89 7
Sand	 45 94 2

Rock	 3 94 5
Shale	 315 126 0
Clay,

	

streaked	 35 129 5
Rock	 6 130 1

Sand	 19 132 0

Clay	 135 145 5

Sand	 10 146 5

Shale	 55 152 0

Sand

	

and water	 70 159 0

Clay	 10 1600

35 0



146-094-05CB D
(Log from Ralph Wold )

Altitude :

Geologi c
source

1905

	

f t

Material
Thicknes s
(feet)

Depth
(feet )

Sand	 18 1 8
Gravel	 4 2 2
Clay	 42 6 4
Coal	 5 6 9
Clay,

	

g ra y	 61 13 0
Coal	 8 13 8
Clay,

	

blue	 76 21 4
Coal	 3 21 7
Clay	 67 28 4
Sand	 12 29 6
Clay	 49 34 5
Coal	 13 35 8
Clay	 38 39 6
Rock	 3 39 9
Clay,

	

sandy	 42 44 1
Clay	 69 51 0
Rock	 4 51 4
Clay	 111 62 5
Shale	 33 65 8
Rock	 1 65 9
Shale	 86 74 5
Sand	 15 76 0
Shale	 5 76 5
Clay	 40 80 5
Shale	 30 83 5
Clay	 95 93 0
Clay,

	

streaky	 55 98 5
Rock	 1 98 6
Clay	 49 103 5
Clay,

	

streaky	 48 108 3
Sand	 32 111 5
Shale	 150 126 5
Clay	 25 129 0
Rock	 4 129 4
Clay	 46 134 0
Sand and water	 70 141 0
Clay	 5 1415

35 1



146-094-05DC C
(Log from Ralph Wold )

Altitude :

Geologi c
source

1960

	

f t

Material
Thicknes s
(feet)

Depth
(feet )

Clay	 80 8 0
Coal	 6 8 6
Clay	 39 12 5
Coal	 18 14 3
Clay	 45 18 8
Coal	 6 19 4
Clay,

	

sandy	 11 20 5
Rock	 1 20 6
Clay	 54 26 0
Coal	 5 26 5
Clay	 20 285
Sand	 20 305
Rock	 3 30 8
Sand	 80 38 8
Rock	 7 39 5
Clay	 85 48 0
Sand	 30 51 0
Clay	 145 65 5
Sand	 10 665
Clay	 45 71 0
Rock	 4 71 4
Sand	 16 73 0
Rock	 4 73 4
Clay	 151 88 5
Rock	 5 89 0
Shale	 60 95 0
Sand	 18 96 8
Shale	 85 105 3
Clay,

	

sandy	 10 106 3
Shale	 59 112 2
Rock	 3 112 5
Shale	 35 116 0
Sand	 31 119 1
Clay,

	

sandy	 14 120 5
Shale

	

and

	

rock	 165 137 0
Sand	 18 1388
Shale	 27 141 5
Sand

	

and

	

water	 85 1500

35 2



146-094-08DA D
(Log from Ralph Wold )

Altitude: 1940 ft

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Clay,

	

sandy	 24 24
Coal	 3 2 7
Clay	 33 60
Rock	 4 6 4
Clay	 16 80
Rock	 2 8 2
Clay	 22 104
Coal	 5 10 9
Clay	 71 18 0
Rock	 2 18 2
Clay	 76 258
Rock	 1 25 9
Clay	 81 34 0
Rock	 3 34 3
Clay	 132 47 5
Sand	 20 49 5
Shale	 115 61 0
Rock	 3 61 3
Sand	 52 66 5
Shale	 37 70 2
Coal

	

streaks	 13 71 5
Sand	 45 76 0
Clay	 58 81 8
Rock	 2 82 0
Clay	 38 858
Sand	 17 87 5
Coal	 10 88 5
Clay	 105 99 0
Rock	 2 99 2
Clay	 98 109 0
Sand	 15 110 5
Sand	 100 120 5
Coal	 13 121 8
Shale	 76 129 4
Rock	 2 129 6
Clay	 62 135 8
Sand and water	 46 140 4
Clay	 6 141 0

146-094-13CB B
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude : 2260

	

f t

Topsoil,

	

sand

	

and

	

gravel

	

(water)	 67 6 7
Coal

	

(seep)	 7 7 4
Clay	 13 87

35 3



146-094-15ACC 1
(Log from K . J . Thompson )

Altitude :

Geologi c
source

2298 f t

Material

Thicknes s

(feet)

Dept h
(feet )

Sand

	

and

	

clay	 40 4 0

Coal

	

slack	 1 4 1
Sand	 9 5 0
Clay	 70 12 0
Rock	 2 12 2
Sand	 11 13 3

Coal	 3 13 6

Sand	 9 14 5
Rock	 1 14 6

146-094-15ACC 2
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude : 2290

	

f t

Sand	 54 5 4

Coal	 1 5 5

Clay and

	

sand	 42 9 7

Rock	 1 9 8

Sand	 39 13 7

Rock	 1 13 8
Sand	 2 14 0
Coal	 .5 140 . 5

Sand

	

and

	

water

	

(water

	

142

	

ft from top)	 5 .5 14 6
Coal	 2 14 8

Clay	 2 15 0
Rock

	

bottom	 - -

Altitude :

146-094-20DA C
(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 79 7 9
Coal

	

(dry)	 1 8 0

Clay	 1 8 1

Coal

	

(water)	 2 8 3
Clay	 2 8 5

146-094-22BD D

(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude : 2282

	

f t

Topsoil

	

and

	

sand	 40 4 0
Coal	 2 4 2
Clay and

	

sand	 86 12 8
Coal	 1 12 9
Sand

	

(water)	 1 13 0
Coal

	

(some

	

water)	 6 13 6
Clay	 4 140
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146-094-22DB B

Altitude :

Geologi c
source

2282

	

ft

	

(Log

	

from

	

K .

	

J .

	

Thompson )

Material
Thicknes s
(feet)

Dept h
(feet )

Gravel

	

and

	

rocks	 7 7
Rock	 3 1 0
Rock

	

(softer)	 4 1 4
Sand

	

and

	

clay	 16 3 0
Coal

	

(dry)	 2 3 2
Clay	 19 5 1
Coal

	

(water)	 4 5 5
Clay	 7 6 2
Coal

	

(drY)	 1 6 3
Clay	 5 6 8
Coal

	

(drY)	 1 6 9
Clay	 7 7 6
Sand

	

(drY)	 18 9 4
Clay

	

and

	

coal

	

streaks

	

(dry)	 42 13 6
Coal

	

(water)	 4 14 0
Clay	 2 142

35 5



NDSWC 4779

DATE DRILLED : November 197 4

DEPTH : 30 0
(FT)

DESCRIPTION OF DEPOSIT S

Sentinel	 Butte Formatio n

Sand, fine-grained ,
moderate-yellowish-brown .

Sand, very fine grained ,
clayey, dusky-yellow .

Sand, fine-grained, dusky -
yellow .

Sand, very fine grained ,
silty, dusky-yellow .

Sandstone concretion ,
moderate-reddish-brown .

-60

	

°-_

	

55-72

	

Sand, fine-grained, dark-
brownish-gray .

	

—,_==.L7_2-73

	

Lignite, black .

	

73-84

	

iltstone, clayey, medium -
- 80	 gray- -

----

	

84-9 9

	

_99-101

	

Lignite, powdery, black .

	

101-128

	

Siltstone, clayey ,
bentonitic, li lght-gray .

	

128-166

	

Sandstone, clayey .

- 140-

	

---

-,-------

- -.=-j---

	

192-257

	

Siltstone, clayey ,
	 medium-gray ; sandston e

interbeds from 200-210 ft ,
"

	

-

	

- -

	

228-234 ft, 241-246 ft .

- 220 -

- 240 -

LOCATION : 146-094-2300 0

ALTITUDE : 233 5
(FT, MSL)

Gamma log--- -
(T .C . 4 )
POTENTIAL (MV)	 RESISTANCE IoHMS)

28-3 4

40 t°	 34-5 2

52-5 5

0- 6

- 20 -

-100 -

- 120 -

Sandstone, fine- t o
medium-grained, light-gray .

-160- -

- 180 -

166-192

	

Sandstone, very fine to
fine-grained .

356



NDSWC 4779, Continued

LOCATION : 146-094-2300 0

ALTITUDE : 233 5
IFT, MSL)
Gamma log--- -
(T .C . 4 )
POTENTIAL (MV)

DATE DRILLED : November 197 4

DEPTH : 30 0
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

Sentinel	 Butte Formation,	 Continue d

257-264_ -Lignite, hard, black .

-260 -
264-27 2

	

272-279

	

Siltstone .

279_285=—Sandstone, clayey .

	

x _285-290

	

Siltstone .

— '

	

290-300

	

Sandstone .

Sandstone, clayey .

- 280 -

- 300 -

- 320 -

146-094-24CAA
(Log from K . J . Thompson )

Altitude :

	

2260

	

f t

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Sand	 24 2 4
Coal

	

slack,

	

wet	 3 2 7
Clay	 2 2 9
Coal,

	

wet	 1 .5 30 . 5
Clay	 22 .5 5 3
Coal

	

(water)	 7 6 0
Clay	 5 6 5

Altitude :

	

2255

	

ft

146-094-24CAB 1
(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 26 2 6
Rock	 1 .5 27 . 5
Clay	 13 .5 4 1
Coal

	

(water)	 10 5 1
Clay	 5 56

35 7



146-094-24DDD 1
(Log from K. J . Thompson )

Altitude :

Geologi c
source

2262

	

f t

Material

Thicknes s
(feet)

Depth
(feet )

Sand	 38 3 8

Coal

	

(dry)	 2 4 0

Clay	 17 5 7

Coal

	

(seep)	 6 6 3
Clay	 32 9 5
Sand

	

(drY)	 8 10 3

Rock	 1 10 4

Sand

	

(dry)	 30 13 4
Coal

	

(water)	 6 14 0

146-094-24DDD 2
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude : 2262

	

f t

Topsoil

	

and

	

clay	 38 3 8

Coal

	

(dry)	 2 4 0

Clay	 20 6 0
Coal

	

(water)	 7 6 7

Clay	 10 77

35 8



NDSWC 474 2

LOCATION : 146-094-25AAA

	

DATE DRILLED : July 197 4

ALTITUDE : 2260

	

DEPTH :

	

16 0
(FT, MSLI

	

IFT)

Gamma log--- -
(T .C . 4 )
POTENTIAL (MV)	 RESISTANCE IaHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

0-3

	

Clay, silty, sandy, pebbly ,
dark-yellowish-brown (till) .

Sentinel	 Butte Formatio n

3-23

	

Sandstone, very fine to
°—= —

	

medium-grained, angular ,_
moderate-reddish-brown .

- 40 -

	

23-34--SiltsIone, medium-gray .

34-36

	

Lignite, hard, black .

36-56

	

Siltstone, sandy, clayey ,
medium-gray .

56-63- - Lignite, hard, brownish -
black .	

63-99

	

Siltstone, sandy, clayey ;
greenish gray changing t o

-L , _medium gray in bottom half .

99-104=Sandstone, very fine to

100----

	

—

	

fine-grained, calcareous ,
light-gray .

-
104-114= Claystone, sandy, silty ,

medium-dark-gray .

=120

	

114-136

	

Sandstone, silty, micaceous ,
medium-dark-gray .

- - - = 136-144

	

Lignite, brownish-blac k
	 to black ; contains thi n

140-

	

carbonaceous shale seams .

	 144-160

	

Siltstone, medium-gray .
- -

/----'
160 - '

- 180 -

- 200 -

- 220 -

L 24 0

60 -

-80 -

359



NDSWC 474 1

LOCATION : 146-094-25AB A

ALTITUDE : 223 5
(FT, MSL )

Gamma log--- -
(T .C . 4 )
	 POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

0-6

	

Clay, silty, sandy, gravelly ,
m
(

o
t

d
i

e
l
r
l

a
)
te-yellowish-brow n

--- -

	

.

6-14 Sand, medium to coarse ,
gravelly ; contains clay
and silt lenses .

DATE DRILLED :

	

July 197 4

DEPTH :

	

12 0
(FT)

- 20 -

4V-

---26-4 6

14-26

	

Clay, sandy, silty, medium-
dark-gray ; few grave l
lenses .

- - _ — 60= - - - -

	

46-5 3

53-64

Sand, very fine to medium ,
moderate-yellowish-brown .

Clay, sandy, silty (till) .

Gravel and sand, fine t o
very coarse, lignitic .

- 140 -

Sentinel	 Butte Formatio n

64-84 Sandstone, fine grained ,
subangular, medium-gray ;
contains clay lenses .

Lignite, brownish-black ;
contains thin carbonaceou s
shale seams .

Siltstone, sandy, medium-
light-gray ; contains fe w
clay lenses .

	

97-101

	

Lignite and carbonaceou s
shale, brownish-black .

	

101-106

	

Siltstone interbedded wit h
clay .

	

106-108

	

Lignite, brownish-black .

	

108-120

	

Siltstone, medium-dark-
gray .

--

	

84-9 2
- 100 =--_

	 92-9 7

=120 -

- 160 -

- 180 -

- 200 -

- 220 -

- 240 -
360



69-74

	

Sandstone, fine-grained ,
	 angular to subangular .

_

	

74-80

	

Lignite, brownish-black ;
	 interbedded with clay ,
	 =— si-Itstone, and shale .

NDSWC 474 0

LOCATION : 146-094-25BAA DATE DRILLED :

	

July

	

197 4

ALTITUDE :
(FT, MSL)

Gamma

222 5

log- -- -

DEPTH :
IFn

10 0

(T .C . 4)
POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluviumand glacial drift ,
	 undifferentiated	

0-4---Sand,-_fine to coarse ,
	 gravelly, clayey, angula r
	 to subrounded .

4-18

	

Silt, clayey, sandy ,
gravelly, moderate-yellowish -
brown (till) .

	

80-83

	

Siltstone, clayey, medium-
gray .

	

83-88

	

Lignite, hard, brownish -
black .

	

88-100

	

Siltstone, clayey, medium-
gray .

- 140 -

- 160 -

- 180 ,

- 200 -

- 220 -

- 240 -

- 20 -

- 40 -

	

18-59

	

Silt, clayey, sandy ,
gravelly, lignitic, medium -

	

- - = =

	

dark-gray (till) .

	

=

	

59-69

	

Sand, fine to medium ,
angular to subrounded .

Sentinel	 Butte Formatio n

- 100 -

- 120 -

36 1



146-094-27DD A
(Log from K . J . Thompson )

Altitude : 2280

	

f t

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil

	

and

	

sand	 36 3 6
Rock	 1 .5 37 . 5
Sand	 14 .5 5 2
Coal

	

(dry)	 3 5 5
Clay	 5 6 0
Coal

	

(dry)	 2 6 2
Clay	 58 12 0
Sand	 30 15 0
Sand,

	

soft

	

(water)	 5 15 5
Coal	 7 16 2
Clay	 8 170

146-094-2900 0
NDSWC 818 4

Altitude :

	

2290 f t

Glacial drift :
Topsoil, silty, clayey, boulders, grayish -

black	 1 1
Clay,

	

silty,

	

sandy,

	

medium-gray

	

(till)	 9 1 0

Sentinel

	

Butte

	

Formation :

18 2 8
Shale,

	

sandy,

	

silty,

	

calcareous,

	

dark -
yellowish-brown	

Sandstone,

	

fine-grained,

	

clayey,

	

silty ,
subangular	 22 5 0

Shale,

	

sandy,

	

silty,

	

hard,

	

noncalcareous ,
dark-yellowish-brown	 20 7 0

Shale,

	

silty,

	

hard,

	

noncalcareous,

	

medium-
gray ;

	

few

	

thin

	

lignite

	

seams	 30 10 0

146-094-31 DA D

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 30 3 0
Gravel

	

(dry)	 2 3 2
Clay,

	

sandy	 3 3 5
Sand

	

(wet)	 4 3 9
Clay	 16 5 5
Clay,

	

sandy	 8 6 3
Gravel

	

(water)	

36 2



146-094-3300 0
NDSWC 818 5

Altitude :

	

2290 f t

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Sentinel Butte Formation :
Topsoil,

	

silty,

	

clayey,

	

brownish-black	 2 2
Sand,

	

fine-

	

to medium-grained,

	

clayey ,
subangular	 7 9

Shale,

	

sandy,

	

hard,

	

calcareous,

	

moderate-
yellowish-brown 	 13 2 2

Shale,

	

silty,

	

hard,

	

noncalcareous,

	

medium-
light-gray ;

	

few

	

thin

	

lignite

	

seams	 38 60

146-094-33DD D
NDSWC 818 6

Altitude :

	

2327 ft

Sentinel Butte Formation :
Topsoil, silty, sandy, clayey, brownish -

black	 1

	

1
Sandstone, fine-grained, clayey, silty ,

lignitic, subangular, micaceous, light -
olive-brown	 44

	

4 5
Lignite, fracture d
Hole abandoned due to loss of circulatio n

146-094-34CA C
(Log from K . J . Thompson )

Altitude : 2310 ft

Topsoil

	

and

	

sand	 31 3 1
Coal

	

slack

	

(water)	 9 4 0
Clay,

	

sandy	 8 4 8
Coal	 1 4 9
Clay	 1 5 0

Altitude :

146-094-34CCA 2
(Log

	

from

	

R .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 10 1 0
Sand	 38 4 8
Coal

	

slack

	

and

	

sand

	

(water)	 12 6 0
Clay	 3 .5 63 . 5
Coal	 1 64 . 5
Clay	 13 .5 7 8
Coal	 2 .5 80 . 5
Clay	 11 .5 9 2
Dry hole

36 3



146-094-34CCA 3
(Log from R . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Sandstone	 9 9
Sand	 16 2 5
Clay	 5 3 0
Sand	 35 6 5
Clay	 13 7 8
Coal	 1 7 9
Clay	 13 9 2
Coal	 3 9 5
Clay	 5 10 0

Altitude :

146-094-34DD B
(Log

	

from

	

R .

	

J .

	

Thompson )

Topsoil

	

and

	

sand	 67 6 7
Clay	 2 6 9
Coal	 1 7 0
Clay	 1 7 1
Coal	 1 7 2
Sand	 71 14 3
Rock	 3 14 6
Sand	 19 16 5
Clay	 1 16 6

Altitude :

146-094-35ABA
(Log

	

from

	

K .

	

J .

	

Thompson )

Clay	 21 2 1
Coal

	

(water)	 5 2 6
Clay	 14 40

36 4



NDSWC 474 3

LOCATION : 146-094-36BB D

ALTITUDE :
IFT, MSL)

Gamma log--- -
(T .C . 4 )
POTENTIAL (MV)	 RESISTANCE(OHMS)

20

	

-

40

20-6 7

=

	

—

67-74

- 80

	

-

74-8 2

-

	

100 -
82-9 5

95-10 0
-

	

120 -

-

	

140 -

- 160 -

- 180 -

- 200 -

- 220 -

- 240 -
36 5

-

DATE DRILLED :

	

July 197 4

DEPTH : 10 0
(FT)

moderate-yellowish-brow n
(till) .

Clay, silty, pebbly, olive -
gray ; scattered cobble s
(till) .

Gravel, fine to coarse ,
sandy, shaly, lignitic ,
angular to subrounded .

Sentinel	 Butte Formatio n

Sandstone, very fine to
fine-grained, silty ,
angular to subrounded ,
medium-bluish-gray .

Lignite, hard, brownish -
black ; interbedded wit h
siltstone 90-95 ft .

Siltstone, clayey, medium-
gray .

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

0-20= —Clay_ silty, sandy, pebbly ,



146-095-03DC B

(Log from Ralph Wold )

Altitude :

Geologi c

source

2092 f t

Material
Thicknes s
(feet)

Dept h
(feet )

Sand	 12 1 2
Scoria	 6 1 8
Coal	 3 2 1
Clay	 27 4 8
Coal	 10 5 8
Clay	 19 7 7
Coal	 7 8 4
Clay	 56 14 0
Rock	 5 14 5
Clay,

	

sandy	 69 21 4
Coal	 17 23 1
Clay	 154 38 5
Rock	 3 38 8
Clay	 182 57 0
Sand	 45 61 5
Clay	 27 64 2
Coal	 22 66 4
Clay	 172 836
Rock	 4 84 0
Clay	 310 1150
Sand

	

and

	

rock	 17 1167
Clay	 71 123 8
Coal	 4 1242
Clay	 10 1252
Coal

	

and

	

sand

	

streaks	 11 1263
Shale	 21 128 4
Coal	 14 1298
Clay,

	

sandy	 37 133 5
Clay

	

and

	

shale	 170 1505
Clay,

	

hard	 15 152 0
Sand

	

and

	

water	 82 1602
Clay	 3 1605

Altitude :

146-095-07DDB 2

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 26 2 6
Rock	 1 2 7
Sand

	

(water)	 6 3 3
Clay,

	

sandy	 2 3 5
Clay	 10 4 5
Coal	 5 50

36 6



146-095-19DD D
NDSWC 448 2

Altitude :

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil, sandy, dark-brown 	 1

	

1
Sand, medium to coarse, reddish-brown	 11

	

1 2
Silt, dusky-yellow ; laminated and inter -
bedded with silty clay	 12

	

2 4
Sand, very fine to medium, olive-brown ;
interbedded with silt and clay 	 25

	

4 9

Sentinel Butte Formation :
Sandstone, fine- to medium-grained ,
subangular, yellowish-green ; indurate d
from 58 to 63 ft	 27

	

7 6
Shale, silty, hard, light-yellowish-gree n
to dusky-yellow	 10

	

8 6
Shale, silty, variegated gray and green ;
numerous carbonaceous stains	 14

	

100

146-095-2000A 1
(Log from K . J . Thompson )

Altitude :

Topsoil and clay	
Gravel	
Clay	
Sand, red (drY)	
Sand, red (wet)	
Rock	
Sand (water)	

12

	

1 2
2

	

1 4
8

	

2 2
18

	

4 0
6

	

4 6
4

	

5 0
18

	

6 8

146-095-2000A 2
(Log from K . J . Thompson )

Altitude :

Topsoil and gravel	 10

	

1 0
Clay, sandy, red (dry)	 40

	

5 0
Sand (water)	 20

	

7 0
Clay

146-095-2DCC B
NDSWC 818 0

Altitude :

	

2339 ft

Glacial drift :
Topsoil, sandy, silty, clayey, brownish -

black	 1

	

1
Clay, silty, sandy, pebbly, dark-yellowish	

brown (till)	 8

	

9
Gravel, fine to coarse, sandy, angular t o

subrounded	 8

	

1 7
Sand, fine to medium, subangular	 43

	

6 0

Sentinel Butte Formation :
Sandstone, fine-grained, hard, subangular ,

calcareous, micaceous 	 5

	

6 5
Sandstone, fine-grained, loose to semi -
consolidated, noncalcareous, micaceous	 7

	

7 2
Shale, silty, noncalcareous, grayish -

brown ; carbonaceous laminae and lignit e
streaks	 8

	

8 0

367



146-095-28CA D
(Log from K . J . Thompson )

Altitude :

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Sand (water)	 80

	

8 0

146-095-2800 0
NDSWC 818 2

Altitude :

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, clayey, grayish-black 	 1

	

1
Clay, silty, sandy, moderate-yellowish -

brown	 27

	

2 8
Clay, silty, sandy, medium-gray	 34

	

6 2

Sentinel Butte Formation :
Shale, silty, noncalcareous, medium-light -
gray; lignite streaks	 18

	

8 0

146-095-30DA D
(Log from R . J . Thompson )

Altitude :

Sand and gravel	 30

	

3 0
Clay	 3

	

3 3
Rock	 2

	

3 5
Sand, red	 20

	

5 5
Sand (water)	 15

	

7 0
Sand and gravel	 2

	

7 2
Sand (water)	 .	 4

	

7 6

146-095-30DD D
NDSWC 818 1

Altitude :

	

2300 ft

Glacial drift :
Gravel, fine to coarse, clayey, sandy ,
angular to subrounded ; scattere d
cobbles	 3

	

3
Clay, silty, sandy, dark-yellowish-brown 	 19

	

2 2
Sand, fine to medium, subangular	 35

	

5 7

Sentinel Butte Formation :
Sandstone, fine-grained, hard, calcareous ,
micaceous	 3

	

6 0
Sandstone, fine-grained, silty, clayey ,
micaceous, medium-bluish-gray 	 10

	

7 0
Shale, silty, hard, noncalcareous, medium -

gray	 10

	

8 0

368



146-095-33AB B
NDSWC 818 3

Altitude :

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Topsoil,

	

silty,

	

clayey,

	

grayish-black	 1 1
Clay,

	

sandy,

	

silty,

	

moderate-yellowish -
brown

	

(till)	 21 2 2

Sentinel

	

Butte

	

Formation :

5 2 7
Sandstone,

	

fine-grained,

	

hard,

	

calcareous ,
micaceous	

Sandstone,

	

fine-grained,

	

lignitic ,
subangular,

	

micaceous,

	

medium-bluish -
gray	 31 5 8

Shale,

	

sandy,

	

silty,

	

noncalcareous,

	

medium	
bluish-gray	 20 7 8

Shale,

	

silty,

	

hard,

	

noncalcareous,

	

light -
brownish-gray ;

	

few

	

thin

	

lignite

	

seams	 14 9 2
Shale,

	

silty,

	

hard,

	

noncalcareous,

	

medium-
gray	 8 10 0

146-095-34AB C

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 5 5
Rock	 2 7
Clay	 12 1 9
Coal

	

(dry)	 3 2 2
Clay	 22 4 4
Coal

	

(seep)	 2 4 6
Clay	 16 6 2
Rock	 7 6 9
Sand

	

(dry)	 2 7 1
Rock	 1 7 2
Sand

	

(dry)	 7 7 9
Rock	 8 8 7
Sand

	

(dry)	 8 9 5
Sand

	

(water)	 29 12 4
Clay	 1 12 5

146-095-34DCC 2

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Clay	 18 1 8
Rock	 .5 18 . 5
Clay	 6 .5 2 5
Rock	 1 .5 26 . 5
Clay	 28 .5 5 5
coal	 5 6 0
Clay	 7 67

36 9



146-095-35CC A
(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thickness
(feet)

Depth
(feet )

Clay

	

and

	

sand	 38 3 8
Coal

	

(yellow

	

water)	 2 4 0
Clay	 2 4 2
Coal

	

(yellow

	

water)	 3 4 5
Clay	 33 7 8
Coal

	

(dry)	 1 7 9
Clay	 1 8 0
Coal

	

(dry)	 2 8 2
Clay	 22 10 4
Coal

	

(dry)	 3 10 7
Clay	 3 11 0
Coal

	

(dry)	 2 11 2
Clay	 50 16 2
Coal

	

(dry)	 4 16 6
Clay	 18 18 4
Coal

	

(dry)	 3 18 7
Clay	 36 22 3
Coal

	

(dry)	 3 22 6
Clay	 6 23 2
Sand,

	

muddy water	 8 24 0
Coal

	

(water)	 5 24 5
Clay	 9 25 4
Sand

	

(water)	 3 25 7
Rock	 1 25 8

146-096-01BB B
NDSWC 8177

Altitude :

	

2600

	

f t

Glacial

	

drift :
Topsoil,

	

sandy,

	

silty,

	

clayey,

	

grayish -
black	 1

	

1
Clay,

	

silty,

	

pebbly,

	

pale-yellowish-brow n
( t ill)	 4

	

5

Sentinel

	

Butte

	

Formation :

24

	

2 9
Shale,

	

silty,

	

hard,

	

calcareous,

	

pale -
yellowish-brown	

Sandstone,

	

fine-grained,

	

hard,

	

calcareous	 3

	

3 2
Shale,

	

sandy,

	

noncalcareous,

	

medium -
bluish-gray	 13

	

4 5
Shale,

	

silty,

	

hard,

	

noncalcareous,

	

medium -
gray ;

	

carbonaceous

	

laminae	 15

	

60

146-096-0600 0
NDSWC 817 6

Altitude :

	

2417 f t

Sentinel Butte Formation :
Shale, silty, hard, calcareous, dark -
yellowish-brown	 30

	

3 0
Shale, silty, hard, noncalcareous, medium -

bluish-gray ; carbonaceous laminae	 10

	

4 0

37 0



146-096-13AD A
NDSWC 448 3

Altitude :

	

2417 f t

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Colluvium :
Sand, clayey, calcareous, white ; contain s

abundant limestone pebbles	 2

	

2

Sentinel Butte Formation :
Sandstone, fine-grained, calcareous ,

yellowish-gray	 3

	

5
Sandstone, fine- to medium-grained, sub -

angular, dusky-yellow	 7

	

1 2
Sandstone, clayey, carbonaceous, yellowish	

brown to black	 3

	

1 5
Shale, silty, lignitic, green	 18

	

3 3
Sandstone, very fine to fine-grained ,

silty, greenish-gray ; thin shal e
interbeds	 27

	

6 0
Sandstone, greenish-gray	 29

	

8 9
Siltstone, clayey, lignitic, medium-gray	 11

	

10 0

146-096-13BC C
NDSWC 817 9

Altitude :

Colluvium :
Clay, silty, sandy, pebbly, dark -

yellowish-brown (till)	 9

	

9

Sentinel Butte Formation :
Shale, silty, noncalcareous, carbonaceous ,

pale-yellowish-brown	 31

	

4 0
Sandstone, fine-grained, subangular ,

noncalcareous, micaceous, medium-bluish-
gray	 20

	

6 0
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NDSWC 4597 and 4597 A

LOCATION :

	

146-096-14CDD1,2

	

DATE DRILLED : October 197 3

ALTITUDE :

	

2531

	

DEPTH : 1 18 0
(FT, MSL)

	

(FT)

POTENTIAL (mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

Colluviu m

Topsoil, silty, sandy ,
pebbly, moderate-brown .

Silt, clayey, sandy ,
moderate-yellowish-brown .

	

3-16

	

Sand, very fine to coarse ,
pale-yellowish-brown ;
clayey near top .

6-23 Gravel, fine to coarse ,
sandy, cobbles ; predomi-
nantly limestone fragments .

GoldenValley Formatio n

	

23-27

	

Lignite, hard, brownish-
black .

	

27-37

	

Sandstone, very fine-
grained, moderate-brown .

	

37-50

	

Claystone, hard, grayish -
green .

	

50-58

	

Siltstone, greenish-gray .

	

58-62

	

Lignite, hard, brownish -
black .

	

62-67

	

Shale, silty, hard, black .

	

67-83

	

Claystone, silty, very
pale green .

	

83-88

	

Lignite, soft, black .

Sentinel	 Butte Formatio n

	

88-172

	

Sandstone, fine to coarse -
grained, greenish-gray to
dusky-green ; clayey an d
silty near bottom .

	

172-252

	

Siltstone, sandy, clayey ,
carbonaceous, moderate -
green to dusky-brown ;
claystone interbed 188 -
203 ft, lignite 243-248 ft .

	

252-256

	

Lignite, hard, black .

	

256-301

	

Sandstone, very fine to
fine-grained, silty ,
greenish-gray .

	

301-379

	

Siltstone, dusky-green ;
numerous thin interbed s
of very fine graine d
sandstone .

	

379-395

	

Sandstone, very fine to
medium-grained, greenish -
gray .
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NDSWC 4597 and 4597A, Continue d

LOCATION :

ALTITUDE :
(FT, MSL)

146-096-14CDD1, 2

2531

DATE DRILLED :

DEPTH : 118 0
(FT)

October 197 3

POTENTIAL (MV)	 RESISTANCE IOHM_SI

	

DESCRIPTION OF DEPOSIT S
Sentinel Butte Formation, Continue d

Siltstone, sandy to clayey ,
light-green to pale-brown ;
interbedded with clayston e
and thin limestone ; lignit e
from 415-425 ft and 431 -
436 ft .

395-49 9

-1,300 -

499-51 0

-1,400 -
510-58 7

1,500 - 587-59 5

595-65 2

1,600 - 652-66 1

661-67 7

1,700 - 677-68 4

684-75 1

1,800 -

751-84 7
1,900 -

847-85 2

2,000 852-91 6

916-99 8

2,100 -

998-100 6

2,200 - 1006-102 2

1022-104 4

2,300 -
1044-113 2

2,400 -
373

Sandstone, fine-grained ,
carbonaceous, dark-green .

Siltstone, sandy, carbo-
naceous, light-green t o
brownish-black ; interbedde d
with claystone .

Lignite, hard, black .

Siltstone, clayey, sandy ,
carbonaceous, variegate d
gray, green, and brown .

Shale, carbonaceous, dusky -
green .

Siltstone, sandy, carbo-
naceous .

Shale, hard, dusky-green .

Sandstone, very fine to
fine-grained, carbonaceous ,
greenish-gray to light -
olive-gray ; interbedde d
with clayey, sandy silt -
stone .

Tongue River Formatio n

Claystone, siltstone, an d
sandstone ; thinly inter-
bedded gray, green, an d
black .

Lignite, hard, black .

Sandstone, very fine t o
fine-grained, greenish-gra y
to dusky-green .

Siltstone, clayey, sandy ,
carbonaceous, light-olive -
gray to greenish-gray ;
interbedded with green t o
black silty claystone .

Lignite, hard, black .

Sandstone, fine- to
medium-grained, greenish -
gray to dusky-green .

Siltstone, sandy, lignitic ;
interbedded with claystone .

Sandstone, fine- to medium -
grained, light-green t o
dusky-green .



NDSWC 4597 and 4597A, Continued

DATE DRILLED :

	

October 197 3

DEPTH :

	

118 0
(FT)

LOCATION : 146-096-1 4CDD1 , 2

ALTITUDE : 253 1
(FT, MSL)

POTENTIAL (MV) RESISTANCE (OHMS)

Cannonball-Ludlow Formations ,
	 undifferentiated	

	

1132-1158

	

Shale, silty, carbonaceous ,
1,300 -

	

medium- to dark-gray .

	

1158-1180

	

Siltstone, sandy, varie -
gated green and gray ;
thin shale interbeds .

1,400 -

1,500 -

1,600 -

1,700 -

1,800 -

1,900 -

2,000 -

2,100 -

2,200

2,300

2,400

DESCRIPTION OF DEPOSIT S

37 4



146-096-26AC C
(Log from R . J . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil

	

and

	

sand	 19 1 9
Sand

	

rock

	

(boulder)	 6 2 5
Sand	 17 4 2
Sand,

	

gravel,

	

and

	

coal	 13 5 5
Coal	 2 5 7
Clay	 3 6 0

146-096-26DB B

Altitude :

(Log

	

from

	

R .

	

J .

	

Thompson )

Topsoil

	

and

	

sand	 4 4
Rock	 1 5
Sand	 50 5 5
Clay	 3 5 8
Coal	 4 6 2
Clay	 6 6 8
Sand	 12 8 0
Clay	 10 9 0
Sand,

	

blue	 11 10 1
Rock	 2 10 3
Sand	 4 10 7
Rock	 .5 107 . 5
Sand	 4 .5 11 2
Rock	 1 11 3
Sand,

	

blue	 7 12 0

146-096-36AA A
NDSWC 448 0

Altitude :

	

2340

	

f t

Colluvium :
Sand,

	

fine

	

to medium,

	

dark-brown ;
subrounded	 2

	

2

Glacial

	

drift :
Clay,

	

light-yellow ;

	

lensed

	

with

	

angular
limestone and

	

sandstone detritus	 6

	

8
Sand,

	

medium

	

to

	

coarse,

	

yellowish-green ;
subangular

	

to

	

subrounded	 6

	

1 4
Sand,

	

medium

	

to

	

coarse,

	

gray ;

	

subangula r
to

	

subrounded	 4

	

1 8

Sentinel

	

Butte

	

Formation :

11

	

2 8
Sandstone,

	

medium-grained,

	

subangular ,
dark-green	

Shale,

	

hard,

	

carbonaceous,

	

variegate d
gray,

	

brown,

	

and

	

black	 5

	

3 3
Siltstone,

	

light-green	 6

	

3 9
Siltstone,

	

sandy,

	

light-greenish-gray	 21

	

60
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146-096-36BB B
NDSWC 448 1

Altitude :

	

2380 f t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Sand, fine to medium, clayey, silty ,
yellowish-brown	 14 1 4

Sand,

	

fine

	

to

	

coarse,

	

dark-brown	 12 2 6
Sand,

	

fine

	

to

	

medium,

	

clayey,

	

silty	 8 3 4
Sand,

	

medium

	

to

	

coarse,

	

subangular,

	

dark -
greenish-gray	 13 4 7

Sentinel

	

Butte

	

Formation :

13 60

Shale,

	

silty,

	

variegated

	

green

	

and

	

gray ;
interbedded with

	

carbonaceous

	

shal e
and

	

siltstone	

146-097-12AAB 2

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

clay

	

(wet)	 52 5 2
Coal

	

(dry)	 4 5 6
Clay	 9 6 5
Rock	 1 6 6
Sand

	

(dry)	 32 9 8
Sand,

	

blue

	

(water)	 22 12 0
Clay	 5 12 5

146-097-25AAC 1
(Log from K . J . Thompson )

Altitude :

Topsoil

	

and

	

clay	 50 5 0
Rock	 2 .5 52 . 5
Clay	 29.5 8 2
Coal

	

and

	

clay

	

streaks	 13 9 5
Clay	 75 17 0
Sand

	

(some water)	 22 19 2
Coal

	

(dry)	 2 194
Clay	 93 28 7
Rock	 1 28 8
Sand	 20 308
Blind

	

(water)	 1 30 9
Sand	 11 32 0
Coal

	

streaks

	

and

	

clay	 10 330
clay
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146-097-25ACA
(Log from K . D . Thompson )

Altitude :

Geologic

	

Thickness

	

Depth
source

	

Material	 {feet)	 (feet )

Clay, yellow	 30

	

3 0
Sandstone	 10

	

4 0
Sand (saturated)	 15

	

5 5
Shale, blue	 165

	

22 0
Sand and clay (saturated) 	 5

	

22 5
Shale	 95

	

32 0
Sand, brown (saturated)	 4

	

32 4
Shale	 66

	

390
Sand, fine	 18

	

40 8

146-097-34CDA 2
(Log from K . J . Thompson )

Altitude :

Topsoil and sand	 41

	

4 1
Coal (seep)	 1

	

4 2
Clay	 28

	

7 0
Sand (water)	 16

	

8 6
Coal	 1

	

8 7
Clay	 4

	

9 1

147-091-15DC C
(Log from U .S . Bureau of Mines )

Altitude :

	

2178 ft

Clay, brown	

	

24

	

2 4
Soil, black	 20

	

4 4
Sand and water	 2

	

4 6
Clay, brown	 17

	

6 3
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147-091-17AA D
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2169 f t

Geologi c
	 source

	

Materia l

Silt, sandy, brown ; pebbles	
Soil, silty and sandy, brown	
Clay, silty and sandy, brown	
Clay, silty, tan	
Clay, silty, gray	
Clay, silty, gray, and limestone 	
Clay, silty, gray	
Lignite	
Clay, silty, gray and tan 	
Clay, carbonaceous, gray and brown 	
Clay, carbonaceous, gray and brown, an d

lignite	
Clay, sandy, gray	
Sand and lignite	
Clay, silty, dense, gray	
Clay, sandy, gray, and lignite 	
Clay, silty, dense, gray	
Lignite and small amount of clay 	
Clay, gray	
Clay, gray, and lignite	
Clay, gray	
Clay, gray, and lignite	
Clay, gray, and small amount of lignite 	
Clay, silty, gray	
Clay, gray, and small amount of lignite 	
Clay, gray	
Clay, gray and brown, and small amount o f

lignite	
Clay, gray
Lignite and small amount of clay	
Clay, gray
Lignite	
Clay, gray, and small amount of lignite
Lignite and small amount of clay	
Sand, clay, and lignite	
Clay, silty and sandy, dense, gray	
Lignite and clay	
Clay, gray	
Clay, carbonaceous, gray	
Clay, silty and sandy, gray	
Sand and sandy clay	
Clay, carbonaceous, gray, and lignite	

Thicknes s
(feet)

Depth
(feet )

5 5
5 1 0

10 2 0
5 2 5

19 44
3 4 7
3 5 0
3 5 3

27 8 0
5 8 5

5 9 0
5 9 5
5 10 0

45 14 5
5 15 0

20 17 0
5 17 5

20 19 5
5 20 0

11 21 1
8 21 9

12 23 1
9 24 0
5 24 5

22 26 7

2 26 9
11 28 0
7 28 7

15 302
8 31 0
5 31 5

15 33 0
5 33 5

13 348
12 36 0

5 36 5
5 37 0

10 38 0
10 39 0
10 400
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147-091-21DCA
(Log from U .S . Public Health Service ,

Division of Indian Health )

Altitude :

	

2268 f t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Topsoil	 4

	

4
Clay, yellow	 3

	

7
Sand and yellow clay 	 3

	

1 0
Clay, yellow	 5

	

1 5
Clay, gray and blue	 10

	

2 5
Clay, blue	 20

	

4 5
Rock	 1

	

4 6
Clay, gray	 19

	

6 5
Coal and water	 3

	

6 8
Clay, gray	 5

	

7 3

147-091-22AA D
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2256 f t

Sand	 85

	

8 5
Clay, silty, gray	 25

	

11 0
Clay, gray	 40

	

15 0
Clay, silty, gray	 30

	

18 0
Clay, gray	 15

	

19 5
Clay, silty, gray	 5

	

20 0
Clay, sandy, gray	 44

	

24 4
Clay, gray, and small amount of lignite 	 6

	

25 0
Clay, gray	 24

	

27 4
Clay, sandy, gray	 6

	

28 0
Clay, silty, gray	 10

	

29 0
Clay, gray	 10

	

30 0
Clay, silty, gray	 15

	

31 5
Clay, gray	 15

	

33 0
Lignite	 3

	

33 3
Lignite and small amount of clay 	 7

	

34 0
Clay, gray	 23 .5

	

3b3 . 5
Clay and small amount of lignite 	 1 .5

	

36 5
Clay, gray	 3

	

36 8
Lignite	 8

	

37 6
Clay, gray, and small amount of lignite 	 4

	

38 0
Clay, gray	 15

	

39 5
Clay, gray, and small amount of lignite 	 5

	

40 0

147-091-25DA A
(Log from Dingman and Gordon, 1954 )

Altitude : 2087 ft

Topsoil	 3

	

3
Clay, yellow	 9

	

1 2
Clay, gray, with thin lignite beds 	 31

	

4 3
Clay, gray, and sand 	 7

	

5 0
Sand	 1

	

5 1
Clay, gray	 9

	

6 0
Sand and clay, gray	 5

	

6 5
Lignite	 5

	

7 0
Sand and clay, gray	 6

	

7 6
Clay, gray	 6

	

8 2
Sand and clay, gray	 51

	

13 3
Clay, gray and green 	 42

	

17 5
Sand and clay, gray	 9

	

18 4
Sand	 2

	

18 6
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LOG

	

FROM NORTH DAKOTA STATE WATER COMMISSIO N

LOCATION : 147-091-26CCD DATEDRILLED :

	

July

	

196 6

ALTITUDE : 2218 DEPTH :

	

1 72 0
(FT, MSL) (FT)

POTENTIAL )mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

38 0



LOG FROM NORTH DAKOTA STATE WATER COMMISSION, Continue d

L9CATION : 147-091-26CCD

	

DATE DRILLED : July 196 5

ALTITUDE : 2218

	

DEPTH : 1 72 0

IFT, MSL)

	

(FT)

POTENTIAL (MV)Y

1,300 -

1,400 -

1,500 -

1,600 -

1,700-

1,800 -

-1,900

-2,000

-2,10 0

- 2,200

2,300

2,400

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
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147-091-26CC D
(Log from Independent Drilling Co . )

Altitude :

	

2218 f t

Geologic

	

Thickness

	

Dept h

	 source

	

Material	 (feet)	 (feet )

Topsoil	 2

	

2
Clay, yellow	 8

	

1 0

Gravel, coarse	 1

	

1 1

Clay, brown, and coal streaks 	 1

	

1 2
Clay, yellow, and coal streaks 	 8

	

2 0
Coal	 2

	

2 2

Clay, yellow	 8

	

3 0

Clay, blue ; few green clay streaks 	 16

	

4 6
Coal	 1

	

4 7
Clay, blue ; few green clay streaks 	 3

	

5 0
Clay, brown and blue ; few thin coal streaks

	

10

	

6 0

Clay, blue, brown, and green ; thin coa l
streaks	 10

	

7 0
Clay, blue and green ; thin coal streaks	 4

	

7 4
Limestone, soft	 7

	

8 1

Clay, blue, and coal streaks	 30

	

11 1
Rock	 1

	

11 2

Clay, gray	 10

	

12 2

Clay, gray, and coal streaks	 32

	

15 4

Clay, gray	 10

	

16 4
Clay, gray, with coal streaks 	 11

	

17 5

Clay, gray	 31

	

20 6

Clay, gray, soft, sticky	 21

	

22 7
Clay, gray, and coal streaks	 10

	

23 7
Coal with thin clay streaks	 10

	

24 7

Clay, gray	 42

	

28 9

Clay, gray and green	 10

	

29 9
Clay, soft, brown and green	 11

	

31 0
Clay, gray, very soft	 11

	

32 1
Clay, gray, with coal and lime streaks	 31

	

35 2

Clay, gray, with hard lime streaks	 20

	

37 2

Clay, gray	 10

	

38 2
Lime rock, hard	 3

	

38 5

Clay, gray	 18

	

40 3

Clay, gray, with thin coal streaks	 10

	

41 3

Clay, gray	 11

	

42 4
Coal	 10

	

43 4

Clay, gray with some green clay streaks	 31

	

46 5
Clay, very soft, gray ; some green and brow n
clay streaks and a few intermittent coa l
streaks	 52

	

51 7

Clay, soft, gray, with thin lime streaks	 10

	

52 7
Clay, gray and green with thin coal streaks

	

10

	

53 7
Coal	 5

	

54 2
Clay, gray and green	 17

	

55 9
Coal	 4

	

56 3
Clay, gray and green with thin coal streaks

	

16

	

57 9
Clay, gray and green	 10

	

58 9
Clay, gray and green with thin coa l
streaks, very soft	 61

	

65 0
Clay, gray with coal streaks	 20

	

67 0
Predominantly gray clay ; some brown an d
green clay streaks with thin coal streaks

	

52

	

72 2
Clay, gray, and coal streaks	 50

	

77 2
Clay, gray, green and white with thin coa l

streaks	 33

	

80 5
Clay, light gray	 10

	

81 5
Clay, gray and green with thin coal streaks

	

20

	

83 5
Clay, gray with thin coal streaks 	 21

	

85 6
Clay, soft, gray and green with thin cla y

streaks and thin layers of white clay
last 7 ft	 42

	

89 8
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147-091-26CCD, Continue d

Altitude : 2218 f t

Geologi c
	 source

	

Materia l

Clay, gray and green with lime streak a t
909 ft

Clay, gray and green with coal streaks
Coal and gray clay mixed	
Sand, fine to medium, white, some thi n
dirty streaks	

Sand, fine to medium, white, clean, drilled
very fast	

Hard lime streak	
Clay, gray and green, with few thin coa l

streaks	
Clay, dark gray and green	
Clay, gray and green
Clay, gray, few green

	

clay

	

streaks	
Hard lime

	

streak	
Clay, gray and

	

green ;

	

thin

	

lime

	

streaks

	

at
1158 ft, 1180 ft, and 1191 ft

Clay, gray and green ; firmer with thin coa l
streaks	

Clay, gray, sandy, very dirty, mostl y
clay	

Hard lime rock	
Clay, firm, gray and green ; thin coa l
streaks and lime streaks at 1255 ft ,
1265 ft, and 1308 ft	

Clay, gray and green ; few thin dirty san d
streaks at 1325 ft	

Clay, gray and green	
Clay, gray and green ; with thin coal strea k
Clay, firm, gray and green 	
Clay, gray and green with thin lime streak s
Clay, sandy, gray	
Clay, gray and green with thin lime streak s
Shale, gray and green with thin lim e

streaks	
Clay, gray and green, firmer	
Clay, gray and green, with thin hard lim e

streaks	
Clay, sandy, gray	
Clay, gray and lime streaks	
Clay, sandy, gray	
Clay, green	
Sand, dirty, tight	
Clay, sandy	
Clay, gray and green, with thin san d
streaks	

Sand, dirty	
Clay, gray, hard	
Sand, very hard, dirty, mixed with clay ,
drilled like a very poor, tight sand	

383

Thicknes s
(feet)

Dept h
(feet )

11 90 9
20 92 9
8 93 7

23 960

32 992
1 99 3

51 104 4
21 106 5
20 108 5
25 111 0
2 111 2

79 119 1

37 122 8

7 123 5
2 123 7

78 131 5

10 1325
22 1347
20 1367
52 141 9
27 144 6
4 145 0

41 149 1

20 151 1
20 153 1

8 153 9
2 154 1
9 155 0

10 156 0
12 157 2
26 159 8
8 160 6

51 165 7
14 167 1

1 167 2

48 1720



147-091-26CD B
(Log from Independent Drilling Co . )

Altitude : 2218 ft

Thickness

	

Dept h
Material	 (feet)	 (feet )

Topsoil	 5

	

5
Sand, yellow	 5

	

1 0
Clay, sandy, yellow	 5

	

1 5
Clay, yellow	 5

	

2 0
Clay, sandy, yellow	 5

	

2 5
Sand, coarse	 10

	

3 5
Sand, fine	 5

	

4 0
Sand, gravel, clay 	 10

	

5 0
Sand, gravel	 10

	

6 0
Sand, fine, gray	 5

	

6 5
Clay, gray, sand	 5

	

7 0
Coal and gray clay 	 5

	

7 5
Clay, gray	 12

	

8 7
Limestone	 1

	

8 8
Clay, gray	 12

	

10 0

147-091-27BB D
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2208 ft

Clay, silty and sandy, brown	 5

	

5
Clay, silty and sandy, brown ; pebbly	 5

	

1 0
Clay, sandy, gray	 25

	

3 5
Clay, gray	 5

	

4 0
Sand	 10

	

5 0
Lignite	 4

	

5 4
Clay, gray	 6

	

6 0
Clay, gray, and lignite	 6

	

6 6
Clay, gray	 11

	

7 7
Lignite	 2

	

7 9
Clay, silty, gray	 5

	

8 4
Sand	 16

	

10 0
Lignite, sand, and clay	 10

	

11 0
Clay, silty, gray	 30

	

14 0
Sand	 5 .5

	

145 . 5
Sand and small amount of lignite 	 2 .5

	

14 8
Clay, silty and sandy, dense, gray	 22

	

17 0
Sand	 5

	

17 5
Sand and small amount of lignite 	 5

	

18 0
Clay, silty and sandy, dense, gray	 5

	

18 5
Clay, gray	 50

	

23 5
Clay, gray, and lignite	 8

	

24 3
Clay, gray	 13

	

25 6
Clay, silty, gray, and lignite 	 4

	

26 0
Clay, silty, gray	 10

	

27 0
Lignite	 15

	

28 5
Lignite and gray silty clay	 10

	

29 5
Clay, sand, and lignite	 5

	

30 0
Sand	 5

	

30 5
Clay and sand	 15

	

32 0
Clay, sandy, gray	 5

	

32 5
Clay, silty, gray	 25

	

35 0
Lignite	 8

	

35 8
Lignite and gray clay 	 12

	

37 0
Lignite	 10

	

38 0
Lignite and gray clay 	 10

	

39 0
Clay, silty, gray	 6

	

39 6
Clay, gray, and small amount of lignite 	 1 .5

	

397 . 5
Clay, gray	 2 .5

	

40 0

38 4

Geologi c
source



147-091-28DDD 1
(Log from U .S . Public Health Service ,

Division of Indian Health )

Altitude :

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Topsoil	 2

	

2
Clay, yellow	 23

	

2 5
Clay, gray	 9

	

3 4
Coal and water	 3

	

3 7
Clay, green	 5

	

4 2
Clay, gray	 13

	

5 5
Rock	 2

	

5 7
Clay, gray	 8

	

6 5
Coal	 4

	

6 9
Clay, gray	 3

	

7 2
Coal	 1

	

7 3
Clay, gray	 5

	

7 8
Coal	 1

	

7 9
Clay, gray	 8

	

8 7
Rock	 2

	

8 9
Clay, gray	 .5

	

89 . 5

147-091-28DDD 2
(Log from U .S . Public Health Service ,

Division of Indian Health )

Altitude :

Topsoil	
Clay, yellow	
Clay, yellow, mixed	
Clay, gray	
Rock	
Clay, gray	
Rock	

3

	

3
21

	

2 4
8

	

3 2
13

	

4 5
10

	

5 5
2

	

5 7
8

	

6 5

147-091-28DDD 3
(Log from U .S . Public Health Service ,

Division of Indian Health )

Altitude :

Topsoil	 4

	

4
Clay, yellow	 16

	

2 0
Yellow clay mixture	 15

	

3 5
Clay, gray	 11

	

4 6
Rock	 11

	

5 7
Clay, gray	 6

	

6 3
Coal	 7

	

7 0
Clay, gray, and sand, dry 	 15

	

8 5
Clay, gray	 6

	

9 1
Rock	 7

	

9 8

385



147-091-29BC A
(Log from Frederickson ' s Inc . )

Altitude :

	

2270 f t

Geologi c
	 source

	

Materia l

Topsoil, brown	
Clay, brown	
Clay, sandy, brown and yellow 	
Clay, brown, and coal 	
Shale, green	
Shale, blue	
Shale, sticky, blue and green 	
Shale, sticky, softer, blue	
Limestone, white	
Shale, sticky, soft, gray 	
Shale, hard, and limestone 	
Shale, hard, gray	
Softer shale with layers of coal, gray 	
Shale, soft, gray	
Limestone, white	
Shale, soft, whitish-green 	
Shale, hard, green	
Shale, soft, green with coal	
Shale, hard, white and green	
Shale, soft with few lenses of sand, gray 	
Shale, hard, brown	
Shale, softer, gray	
Shale, harder, gray	
Limestone boulder, whitish 	
Shale, hard, gray	
Limestone boulder, white	
Shale, softer, gray	
Shale, hard	
Shale, soft, sticky, gray and green	
Shale, softer, gray	
Shale, hard, gray	
Shale, softer, white, with layers of coal	
Shale, softer, whitish	
Shale, hard, green	
Limestone, white	
Shale, hard, white and green	
Shale, soft, white	
Shale, soft with lenses of sandstone, gray	
Sandstone, gray 	
Shale, hard, black	

Thickness

	

Dept h
	 (feet)	 (feet )

2

	

2
2

	

2 4
33

	

5 7
5

	

6 2
15

	

7 7
25

	

10 2
39

	

14 1
56

	

19 7
3

	

20 0
100

	

30 0
27

	

32 7
15

	

34 2
19

	

36 1
28

	

38 9
15

	

40 4
15

	

41 9
9

	

42 8
11

	

43 9
23

	

46 2
25

	

48 7
21

	

50 8
55

	

56 3
26

	

58 9
2

	

59 1
17

	

60 8
2

	

61 0
32

	

64 2
42

	

68 4
18

	

70 2
15

	

71 7
22

	

73 9
20

	

75 9
22

	

78 1
5

	

78 6
2

	

78 8
45

	

83 3
20

	

85 3
29

	

88 2
35

	

91 7
1

	

91 8

386



147-091-30AA A
(Log from Dingman and Gordon, 1954 )

Altitude : 2261

	

f t

Geologic Thickness Depth
source Material (feet) (feet )

Clay,

	

silty

	

and

	

sandy,

	

brown,

	

gray,

	

and

	

tan 50 5 0
Sand	 34 8 4
Lignite	 6 9 0
Clay,

	

silty,

	

dense,

	

gray	 36 12 6
Lignite	 3 12 9
Clay,

	

silty

	

and

	

sandy,

	

gray	 11 140
Clay,

	

gray-green,

	

and small

	

amount

	

o f
lignite	 5 14 5

Clay,

	

gray-green	 5 15 0
Clay,

	

gray	 10 16 0
Clay,

	

gray,

	

and

	

small

	

amount

	

of

	

lignite	 4 16 4
Clay,

	

silty

	

and

	

sandy,

	

dense,

	

gray	 16 18 0
Sand	 15 19 5
Clay,

	

sandy,

	

gray	 5 20 0
Clay,

	

gray	 4 20 4
Lignite and

	

sandy

	

clay	 6 21 0
Lignite

	

and

	

sand	 5 21 5
Clay,

	

silty

	

and

	

sandy,

	

dense,

	

gray	 45 26 0
Sand	 37 29 7
Lignite	 3 30 0
Clay,

	

gray-green	 5 30 5
Sand	 4 30 9
Clay,

	

silty,

	

gray-green	 11 32 0
Clay,

	

gray	 5 32 5
Clay,

	

gray,

	

and

	

small

	

amount

	

of

	

lignite	 6 33 1
Lignite	 4 33 5
Clay,

	

gray	 5 .5 340 . 5
Lignite	 3 .5 34 4
Clay,

	

gray	 16 36 0
Clay,

	

gray,

	

and

	

small

	

amount

	

of

	

lignite	 5 36 5
Clay,

	

silty,

	

gray-green	 13 37 8
Clay,

	

gray-green	 2 38 0
Lignite	 7 38 7
Lignite

	

and

	

clay	 3 39 0
Clay,

	

gray,

	

and

	

small

	

amount

	

of

	

lignite	 10 400

387



147-091-33AD D
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2308 ft

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Clay, silty, yellow and tan	 13

	

1 3
Clay, gray and brown	 8

	

2 1
Sand	 4

	

2 5
Clay, gray, and small amount of lignite 	 5

	

3 0
Clay, gray	 6

	

3 6
Lignite	 4

	

4 0
Clay, gray, and lignite	 5

	

4 5
Clay, gray	 7 .5

	

52 . 5
Sand	 5 .5

	

5 8
Clay, gray, and sand	 9

	

6 7
Lignite	 8

	

7 5
Clay, gray	 15

	

9 0
Lignite and small amount of sand	 2 .5

	

92 . 5
Sand	 3 .5

	

9 6
Clay, gray	 5

	

10 1
Clay, gray, silty, carbonaceous, gray an d

brown	 4

	

10 5
Clay, gray	 13

	

11 8
Lignite	 3

	

12 1
Clay, gray	 17 .5

	

138 . 5
Sand and lignite	 1 .5

	

14 0
Clay, silty, gray, and lignite 	 1

	

14 1
Lignite	 2

	

14 3
Clay, silty and sandy, dense gray 	 57

	

20 0
Clay, gray, and sand 	 4

	

20 4
Clay, gray, silty	 1 .5

	

205 . 5
Sand	 9 .5

	

21 5
Clay, silty, carbonaceous, brown	 5

	

22 0
Clay, silty and sandy, dense, gray 	 35

	

25 5
Sand	 5

	

26 0
Sand and clay	 5

	

26 5
Sand	 20

	

28 5
Lignite	 1

	

28 6
Clay, gray	 4

	

29 0
Clay, silty, green 	 25

	

31 5
Clay, silty, gray	 45

	

36 0
Sand	 5

	

36 5
Clay, silty, brown, and sand	 6

	

37 1
Sand	 4

	

37 5
Sand and sandy clay, gray 	 5

	

38 0
Sand	 4

	

38 4
Clay, silty, gray-green and gray-brown	 21

	

40 5

388



147-091-35BD A
(Log from Frederickson's Inc . )

Altitude :

	

2185 f t

Geologi c
source

	

Materia l

Topsoil, brown	
Clay, brown	
Shale, sticky, soft, gray 	
Shale, hard, sticky, gray 	
Shale, softer, gray	
Shale, hard, gray	
Shale, softer, green, lensed with coal 	
Shale, softer, white 	
Coal	
Shale, harder, whitish	
Shale, softer, lensed with coal 	
Shale, hard, gray with lenses of coal	
Shale, hard, gray	
Shale, softer, gray, and coal	
Shale, hard, gray, and coal 	
Shale, hard, gray	
Shale, softer, lensed with coal 	
Shale, hard, gray, and rock	
Shale, hard, gray with lenses of coal	
Shale, softer with lenses of sandstone 	
Shale, hard	
Shale, soft, and sandstone 	
Sandstone, dirty-white	
Shale, soft, with lenses of sandstone 	
Sandstone, white	
Shale, hard, whitish 	
Shale, softer, with sandstone 	
Limestone	
Shale, hard
Limestone	
Shale, hard, greenish-white	
Limestone	
Shale, softer, gray
Shale, hard, gray
Limestone, gray 	
Shale, softer, gray	
Shale, hard, whitish-green
Shale, softer, gray and black 	
Shale, hard, black	
Sandstone, white
Lignite
Shale, hard, colored
Shale, hard, with

	

layers

	

of

	

lignite	
Shale, hard, gray
Shale, softer,

	

layers

	

of

	

lignite
Lignite	
Shale and lignite	
Limestone boulder	
Shale, hard, colored	
Shale, softer, colored	
Lignite	
Shale, softer, colored	
Shale, soft, and a little coal, colored 	
Shale, hard, colored	
Shale, softer, sandstone, colored 	
Shale, hard, colored
Limestone	
Shale, softer, and sandstone, colored 	
Shale, hard, colored 	
Sandstone
Shale, colored	

389

Thickness
(feet)

Depth
(feet )

2 2
2 4

106 11 0
40 15 0
35 18 5
22 20 7

113 32 0
37 357
14 37 1
19 390
45 43 5
35 47 0
21 49 1
10 50 1

114 61 5
45 66 0
52 71 2
8 720

65 78 5
45 830
76 90 6
9 91 5

16 93 1
11 94 2
8 95 0

52 100 2
8 101 0
6 101 6

14 103 0
6 103 6

50 108 6
2 1088

14 110 2
8 111 0
3 111 3

15 1128
13 114 1
6 114 7
7 1154
5 115 9
3 116 2

25 118 7
11 1198
12 121 0
10 122 0
8 122 8

13 124 1
2 124 3

18 126 1
16 127 7
10 128 7
79 1366
24 1390
37 142 7
53 1480
27 150 7
13 152 0
17 153 7
5 154 2
4 154 6
1 154 7



147-092-03CD C
(Log from U .S . Public Health Service ,

Division of Indian Health )

Altitude :

	

1905

	

f t

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Topsoil	 3 3
Clay,

	

yellow	 22 2 5
Coal	 2 2 7
Sand,

	

yellow	 100 12 7
Coal	 5 13 2
Clay,

	

brown	 5 13 7
Mixture	 13 15 0
Sand

	

and

	

water	 9 15 9

147-092-21O A
(Log

	

from

	

Dingman

	

and

	

Gordon,

	

1954 )

Altitude :

	

2288

	

f t

Sand and

	

sandy clay	 10 1 0
Clay,

	

sandy,

	

brown	 5 1 5
Sand	 68 8 3
Clay,

	

sandy,

	

gray	 7 9 0
Clay,

	

gray	 6 9 6
Limestone	 1 9 7
Clay,

	

g ray	 8 10 5
Lignite	 10 11 5
Clay,

	

gray	
Clay,

	

silty,

	

gray,

	

and

	

small

	

amount

	

of
40 15 5

lignite	 5 16 0
Clay,

	

g ray	 7 .5 167 . 5
Sand	 8 .5 17 6
Clay,

	

gray	 15 19 1
Lignite	 6 19 7
Clay,

	

silty,

	

dense,

	

gray	 16 21 3
Clay,

	

sandy,

	

gray	 4 .5 217 . 5
Lignite	 1 .5 21 9
Clay,

	

sandy,

	

gray	 6 22 5
Clay,

	

gray	 7 23 2
Lignite	 1 .5 233 . 5
Clay,

	

g ray	 29 .5 26 3
Lignite

	

and

	

small

	

amount

	

of

	

brown

	

clay	 4 26 7
Clay,

	

silty,

	

dense,

	

gray	 40 30 7
Lignite	 3 31 0
Clay,

	

gray	 5 31 5
Lignite

	

and

	

clay	 5 32 0
Clay,

	

silty,

	

gray	 10 33 0
Lignite

	

and

	

clay	 3 33 3
Clay,

	

silty,

	

gray	 14 .5 347 . 5
Sand	 7 .5 35 5
Clay,

	

sandy,

	

gray	 5 36 0
Sand	 45 405

39 0



147-092-36B C
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2312 ft

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Soil, silty and sandy, brown	 5

	

5
Clay, silty, tan	 26

	

3 1
Sand, silty, brown	 5 .5

	

36 . 5
Gravel	 2

	

38 . 5
Gravel and silty and sandy clay	 2 .5

	

4 1
Clay, pebbles, and lignite fragments	 1 .5

	

42 . 5
Clay, gray	 27 .5

	

7 0
Clay, silty, gray	 15

	

8 5
Clay, gray	 5

	

9 0
Clay, carbonaceous, gray	 2

	

9 2
Clay, gray	 11

	

10 3
Lignite	 3

	

10 6
Clay, gray, and small amount of lignite 	 1 .5

	

107 . 5
Sand	 2 .5

	

11 0
Clay, sandy, gray	 4

	

11 4
Clay, gray	 46

	

16 0
Clay, silty and sandy, gray	 10

	

17 0
Clay, gray, and lignite	 4

	

17 4
Clay, sandy, gray	 6

	

18 0
Clay, silty, dense, gray	 20

	

20 0
Clay, gray-green	 10

	

21 0
Clay, gray	 5

	

21 5
Clay, gray, and small amount of lignite 	 5

	

22 0
Clay, silty and sandy, dense, gray	 28

	

24 8
Lignite	 2

	

25 0
Clay, gray	 20

	

27 0
Clay, silty, gray	 10

	

28 0
Clay, sandy, gray	 5

	

28 5
Sand and sandy clay	 20

	

30 5
Clay, sandy, gray	 5

	

31 0
Sand	 5

	

31 5
Clay, silty and sandy, gray	 10

	

32 5
Lignite and gray clay 	 5

	

33 0
Clay, gray, and small amount of lignite	 5

	

33 5
Clay, silty and sandy, dense, gray 	 25

	

36 0
Sand	 5

	

36 5
Clay, sandy, gray	 5

	

37 0
Sand	 18

	

38 8
Clay, silty, gray	 7

	

39 5
Clay, gray, and sand 	 5

	

40 0
Sand and small amount of brown carbonaceou s

clay	 5

	

40 5

391



147-093-03DB B
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2001 f t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Clay, silty, gray	 5

	

5
Clay, silty, brown	 20

	

2 5
Clay, gray	 5

	

3 0
Lignite and gray clay 	 5

	

3 5
Clay, gray	 5

	

4 0
Lignite and clay	 5

	

4 5
Clay, silty, dense, gray	 15

	

6 0
Sand	 5

	

6 5
Clay, sandy	 5

	

7 0
Clay, gray	 6

	

7 6
Lignite and clay	 9

	

8 5
Clay, silty, dense, gray	 15

	

10 0
Lignite	 4

	

10 4
Clay, silty, gray	 36

	

14 0
Clay, sandy, gray	 10

	

15 0
Clay, silty, gray	 25

	

17 5
Sand	 5

	

18 0
Clay, silty, gray	 5

	

18 5
Sand	 15

	

20 0
Clay, sandy, gray	 7 .5

	

207 . 5
Sand	 22 .5

	

23 0
Clay, sandy, gray	 4

	

23 4
Clay, silty, gray	 6

	

24 0
Clay, sandy, gray	 5

	

24 5
Sand	 5

	

25 0

392



147-093-15BC D
(Log from Dingman and Gordon, 1954 )

Altitude :

Geologi c
source

Thicknes s
(feet)

Depth
(feet )Materia l

Clay,

	

silty and

	

sandy,

	

brown	 5 5
Clay,

	

silty,

	

brown,

	

with

	

a

	

few

	

pebbles	 8 .5 13 . 5
Clay,

	

silty,

	

gray

	

to

	

brown	 6 .5 20
Lignite

	

and

	

tan

	

clay	 6 .5 26 . 5
Lignite

	

and

	

red

	

shale	 3 .5 30
Clay,

	

silty

	

and

	

sandy,

	

gray and

	

tan	 7 3 7
Clay,

	

silty and

	

sandy,

	

carbonaceous,

	

gray	 13 5 0
Sand	 5 5 5
Clay,

	

silty

	

and

	

sandy,

	

dense,

	

gray	 20 7 5
(No

	

sample)	 15 90
Clay

	

and

	

lignite	 5 9 5
Lignite	 10 10 5
Clay,

	

gray	 5 11 0
Lignite and

	

gray

	

clay	 5 11 5
Clay,

	

silty,

	

gray	 46 16 1
Lignite	 5 16 6
Clay,

	

silty,

	

gray	 44 21 0
Lignite	 5 21 5
Clay,

	

gray	 5 22 0
Lignite	 5 22 5
Clay,

	

silty,

	

gray	 5 23 0
Lignite

	

and

	

gray

	

clay	 5 23 5
Clay,

	

gray	 16 25 1
Clay

	

and

	

lignite	 4 25 5
Clay,

	

silty,

	

gray	 10 26 5
Lignite

	

and

	

silty

	

clay	 5 27 0
Clay,

	

gray	 35 30 5
Lignite

	

and

	

gray

	

clay	 5 31 0
Clay,

	

gray	 5 31 5
Lignite

	

and

	

clay	 10 32 5
Clay,

	

gray	 35 360
Lignite	 15 37 5
Clay,

	

gray	 30 40 5

147-094-02A D
(Log

	

from

	

Dingman

	

and

	

Gordon,

	

1954 )

Altitude : 2244

	

f t

Sand	 30 3 0
(No

	

sample)	 15 4 5
Lignite	 12 5 7
Lignite

	

and

	

sand	 6 6 3
Lignite	 7 7 0
Sand	 20 9 0
Clay,

	

sandy,

	

gray	 24 11 4
Lignite	 4 11 8
Sand	 22 14 0
Lignite

	

and

	

gray

	

clay	 9 14 9
Clay,

	

silty,

	

gray	 31 18 0
Lignite	 4 184
Clay,

	

silty

	

and

	

sandy,

	

gray	 26 21 0
Sand	 13 22 3
Clay and

	

sand	 3 22 6
(No

	

sample)	 89 315

39 3



147-094-26BC B
(Log from Ralph Wold )

Altitude :

Geologi c
source

1940

	

f t

Material

Thicknes s
(feet)

Depth
(feet )

Clay,

	

sandy	 15 1 5
Coal	 3 1 8

Clay	 24 4 2

Sand	 28 7 0

Coal	 10 8 0

Clay	 82 16 2

Coal	 15 17 7

Sand	 31 20 8
Clay	 97 30 5
Coal	 7 31 2

Clay	 30 34 2

Coal

	

and

	

rocks	 24 36 6
Clay	 34 40 0

Coal	 4 40 4

Clay	 56 46 0

Sand	 20 48 0
Clay	 130 61 0

Sand

	

and

	

rocks	 35 64 5

Clay	 140 78 5
Sand	 45 83 0
Clay

	

and

	

shale	 155 98 5

Rock	 2 98 7
Clay	 158 1145
Sand,

	

streaked,

	

and

	

clay	 40 118 5
Clay	 53 123 8

Sand	 22 1260

Clay

	

and

	

shale	 135 139 5
Sand	 20 141 5
Clay	 55 147 0
Sand

	

and

	

water	 32 1502

Shale	 8 151 0

147-094-33D B
(Log

	

from

	

Ralph

	

Wold )

Altitude : 2210

	

f t

Clay	 35 3 5
Coal	 5 4 0
Sand	 145 18 5
Clay	 223 30 8
Sand	 27 33 5
Clay	 21 35 6
Coal	 7 36 3
Coal	 12 37 5
Sand	 5 38 0
Clay	 110 49 0
Coal	 5 49 5
Clay	 90 58 5
Sand	 45 63 0
Clay	 45 67 5
Sand	 30 70 5
Rock	 3 70 8
Clay	 50 758
Coal	 5 76 3
Clay	 144 90 7
Sand	 50 95 7
Clay

	

and

	

shale	 78 103 5
Sand	 10 1045

39 4



147-094-33DB, Continue d
(Log from Ralph Wold )

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Shale	 141 1186
Rock	 2 118 8
Clay	 152 1340
Shale	 168 1408
Rock	 4 141 2
Clay

	

and

	

shale	 128 1540
Sand	 15 1555
Rock	 3 155 8
Shale	 32 159 0
Sand and water	 75 166 5

147-094-34BA D
(Log

	

from

	

Ralph

	

Wold )

Alti :ude : 1980

	

f t

Clay,

	

sandy	 90 9 0
Rock	 2 9 2
Clay	 72 16 4
Rock	 2 166
Clay,

	

brown	 29 19 5
Coal	 2 19 7
Clay	 171 36 8
Sand	 22 39 0
Clay	 305 695
Sand	 15 71 0
Clay	 124 83 4
Sand	 16 85 0
Rock	 5 85 5
Sand	 30 885
Clay,

	

streaked	 160 1045
Rock	 2 104 7
Shale	 178 122 5
Sand	 15 124 0
Clay	 20 1260
Coal	 8 126 8
Clay	 22 129 0
Rock	 2 129 2
Shale	 28 132 0
Sand	 5 132 5
Clay and

	

shale	 140 146 5
Sand

	

and

	

water	 45 151 0
Shale	 5 1515

395



147-095-04BB A
(Log from Ralph Wold )

Altitude :

	

1970

	

f t

Geologi c

source

	

Material
Thicknes s

(feet)
Dept h

(feet )

Clay,

	

sandy	 15 1 5
Scoria	 3 1 8
Sand	 60 7 8
Clay	 117 19 5
Rock	 4 19 9
Clay	 67 26 6
Coal	 7 27 3
Clay	 7 28 0
Sand	 7 28 7
Clay	 55 342
coal	 10 352
Clay	 10 362
Sand	 10 37 2
Clay,

	

sandy	 48 42 0
Coal	 6 42 6
Clay	 84 51 0
Coal	 6 51 6
Clay	 14 53 0
Coal	 4 53 4

Clay	 41 57 5
coal	 13 58 8
clay	 114 70 2
Rock	 2 70 4
Clay

	

and

	

shale	 169 87 3
Rock	 2 87 5
Clag streaked	 25 90 0
Shale	 72 97 2
Sandy coal

	

streaks	 18 99 0
Clay	 28 101 8
Coal	 6 102 4

Clay-'	 86 111 0
Coal	 6 111 6
Clay and

	

shale	 124 124 0
Sand	 8 124 8
Rock	 2 125 0
Shale	 70 132 0
Sand

	

and

	

water	 28 134 8
Clay	 2 135 0

147-095-08BD C
(Log

	

from

	

Ralph

	

Wold )

Altitude :

	

1990

	

f t

Topsoil	 6 6
Clay	 32 3 8
Coal	 3 4 1
Clay	 71 11 2
Coal	 7 11 9
Clay	 126 245
Sand	 15 26 0
Clay	 50 31 0
Coal	 6 31 6
Clay

	

and

	

shale	 224 54 0
Sand	 24 56 4
Rock	 3 56 7
Clay and

	

shale	 358 92 5
Sand	 20 94 5
Rock	 3 94 8
Shale	 197 114 5
Sand	 25 117 0
Shale	 215 138 5
Sand	 105 149 0
Shale	 40 1530

39 6



147-095-12CA D
(Log from Ralph Wold )

Altitude :

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Sand	 14 1 4
Clay	 24 3 8
Coal	 6 4 4
Clay	 18 6 2
Coal	 5 6 7
Clay	 28 9 5
Sand	 13 10 8
Rock	 1 10 9
Clay,

	

sandy------------------------------- - 63 17 2
Coal	 7 17 9
Clay	 37 21 6
Sand	 22 23 8
Clay	 57 29 5
Coal	 7 30 2
Clay	 62 36 4
Sand	 14 37 8
Rock	 6 38 4
Clay	 94 47 8
Coal	 8 48 6
Clay,

	

sandy ------------------------------- - 76 56 2
Sand	 28 59 0
Shale	 85 67 5
Sand	 17 69 2
Clay	 40 73 2
Sand	 14 74 6
Shale	 58 80 4
Sand	 16 82 0
Clay,

	

streaked ---------------------------- - 126 94 6
Coal	 7 95 3
Clay	 188 114 1
Sand	 12 115 3
Clay	 127 1280
Sand	 15 129 5
Rock	 7 130 2
Clay	 84 1386
Sand

	

and water	 24 141 0
Clay	 15 142 5

147-095-13000 1
(Log

	

from

	

K .

	

J .

	

Thompson )

Altitude : 2420

	

f t

Topsoil and

	

clay	 48 4 8
Coal,

	

dry	 4 5 2
Clay	 11 6 3
Rock	 2 6 5
Rock	 5 7 0
Clay	 12 8 2
Coal,

	

dry	 2 8 4
Clay	 76 160

39 7



147-095-13000 2
(Log from Ralph Wold )

Altitude :

Geologi c

source

2420 f t

Material
Thicknes s
(feet)

Depth
(feet )

Clay	 48 4 8
Coal	 6 5 4
Clay	 122 17 6
Rock	 7 18 3
Sand	 37 22 0
Coal	 5 22 5
Sand	 15 24 0
Coal	 13 25 3

Clay	 27 28 0
Rock	 1 28 1
Clay	 74 35 5

Clay,

	

sandy	 15 37 0

Clay	 67 43 7
Sand	 8 44 5
Clay	 5 45 0
Sand	 10 460

Rock	 5 46 5
Sand	 7 47 2
Clay	 23 495

No

	

sample	 9 50 4
Coal	 6 51 0
No

	

sample	 85 59 5
Sand	 10 60 5

Rock	 3 60 8

Clay	 47 65 5
Rock	 3 65 8
Clay	 74 73 2
Rock	 1 73 3

No

	

sample	 74 807
Sand	 8 81 5
Clay	 160 97 5
Sand	 11 98 6
No

	

sample	 19 1005
Rock	 2 100 7

No

	

sample	 53 1060
Sand	 12 107 2

No

	

sample	 28 1100
Coal	 10 111 0

No

	

sample	 60 117 0
Sand	 20 1190
Rock	 3 119 3
No

	

sample	 67 1260
Rock	 1 126 1
No

	

sample	 9 127 0
Rock	 1 127 1
No

	

sample	 9 128 0
Clay	 15 1295
No

	

sample	 13 1308
Rock	 1 130 9

No

	

sample	 57 136 6
Clay w/hard

	

rock

	

streaks	 13 137 3
No

	

sample	 512 1885
Sand	 5 189 0
Clay	 5 189 5
Sand	 10 1905
Clay,

	

soft	 7 191 2
Sand

	

and

	

rock	 23 193 5
Clay

	

and

	

shale	 15 1950

39 8



147-095-14AA A
(Log from Ralph Wold )

Altitude :

Geologi c
source

1980 ft

Material
Thicknes s
(feet)

Dept h
(feet )

Clay,

	

sandy	 18 1 8
Coal

	

slack	 6 2 4
Clay	 48 7 2
Coal	 6 7 8
Clay	 42 12 0
Coal	 4 12 4
Clay	 44 16 8
Coal	 6 17 4
Clay	 46 22 0
Sand	 26 24 6
Clay	 99 345
Coal	 13 35 8
Sand	 14 37 2
Clay	 98 47 0
Coal	 12 48 2
Clay	 92 57 4
Sand	 7 58 1
Clay	 144 725
Sand	 13 73 8
Shale	 55 79 3
Sand	 17 81 0
Shale	 145 95 5
Coal	 9 96 4
Clay	 181 114 5
Sand	 10 115 5
Clay,

	

streaked	 75 1230
Sand	 15 124 5
Sand	 42 1287
Rock	 2 128 9
Clay

	

and

	

shale	 121 141 0
Sand and water	 20 1430
Clay	 5 143 5

Altitude :

147-095-17ACA
(Log

	

from Ralph

	

Wold )

Clay	 30 3 0
Coal	 4 3 4
Clay	 24 5 8
coal	 2 6 0
Clay	 185 24 5
Sand	 25 27 0
coal	 6 27 6
Clay,

	

black	 169 44 5
Rock	 2 44 7
Clay,

	

sandy	 63 51 0
clay	 30 54 0
Clay,

	

streaked	 125 66 5
Sand	 40 705
Clay,

	

black	 260 96 5
Rock	 3 96 8
Shale	 57 102 5
Sand	 45 107 0
Clay	 150 1220
coal	 10 123 0
clay	 35 1265
Sand	 20 128 5
Rock	 3 1288
Sand	 7 129 5
Shale	 170 146 5
Sand	 7 1472

39 9



147-095-17ACA, Continue d
(Log from Ralph Wold )

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Clay	 38 151 0
Sand and water	 15 1525
Clay	 25 1550
Sand and water	 20 157 0
Clay	 10 1580

Altitude :

147-095-21AB A
(Log

	

from

	

Ralph

	

Wold )

Clay	 8 8
Coal	 2 1 0
Clay	 20 3 0
Rock	 4 3 4
Sand	 16 5 0
Clay	 6 5 6
Coal	 6 6 2
Clay	 80 14 2
Coal	 7 14 9
Clay	 63 21 2
Rock	 2 21 4
Clay,

	

sandy	 31 24 5
Sand and water	 37 28 2
Clay	 4 286

147-096--28BB A
NDSWC 817 8

Altitude :

	

2600 ft

Colluvium :
Topsoil, sandy, silty, clayey, brownish -
black	 1

	

1
Clay, sandy, silty, dark-brown 	 4

	

5
Sand, fine to medium, silty, clayey ,
subangular	 39

	

4 4

Sentinel Butte Formation :
Shale, sandy, silty, dark-yellowish-brown 	 26

	

7 0
Shale, silty, hard, noncalcareous ,
carbonaceous, brownish-black	 10

	

8 0

147-096-34BB A
(Log from K . J . Thompson )

Altitude :

Clay	 15

	

1 5
Sand and clay streaks 	 178

	

19 3
Coal (water)	 2

	

19 5
Sand (water)	 3

	

19 8
Coal (water)	 4

	

20 2
3Clay

	

	 20 5

40 0



147-096-36CA C
(Log from K . J . Thompson )

Altitude :

Geologic Thickness Dept h
source Material (feet) (feet )

Topsoil,

	

sandy	 20 2 0
Rock	 1 2 1
Sand	 17 3 8
Rock	 7 4 5
Sand	 11 5 6
Rock	 2 .5 58 . 5
Sand	 27 .5 8 6
Coal

	

(seep)	 6 9 2
Sand

	

and

	

coal

	

chunks

	

(water)	 2 9 4
Coal

	

(dry)	 1 9 5
Clay	 3 9 8
Coal(?)	 3 10 1

147-096-36DC B

Altitude :

(Log

	

from

	

R .

	

J .

	

Thompson )

Topsoil

	

and

	

sand	 26 2 6
Rock	 .5 26 . 5
Sand	 29 .5 5 6
Coal	 3 5 9
Clay	 4 6 3
Coal	 6 6 9
Clay	 46 11 5
Coal	 3 11 8
Clay	 17 13 5
Rock	 1 13 6
Sand,

	

blue	 12 14 8
Clay	 1 14 9

147-097-10DD A

Altitude :

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 10 1 0
Blind	 1 1 1
Sand	 46 5 7
Rock	 2 5 9
Sand	 13 7 2
Rock	 1 7 3
Sand	 79 15 2
Rock	 2 15 4
Clay	 37 19 1
Rock	 1 .5 192 . 5
Sand(?)	 47 .5 24 0
Clay	 6 24 6
Coal

	

(water)	 12 25 8
Clay	 7 265

40 1



147-097-11DAA 1

(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s

(feet)

Dept h

(feet )

Sand	 45 4 5

Clay	 25 7 0
Coal

	

(drY)	 3 7 3
Clay	 5 7 8

Coal

	

(dry)	 4 8 2

Clay	 11 9 3

Sand	 19 11 2
Coal

	

(dry)	 2 .5 114 . 5
Clay	 10 .5 12 5

Altitude :

147-097-11DB B
(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil,

	

sandy	 5 5

Sand

	

(dry)	 28 3 3

Rock	 2 3 5
Sand	 15 5 0

Sand,

	

reddish

	

(water)	 5 5 5
Clay	 9 6 4

Altitude :

147-097-12BDB 1

(Log

	

from

	

K .

	

J .

	

Thompson )

Topsoil

	

and

	

clay	 39 3 9
Coal

	

(seep)	 2 4 1

Clay	 56 9 7
Rock	 2 9 9

Sand	 25 12 4
Rock	 1 12 5
Clay	 7 13 2
Rock	 1 13 3
Clay	 9 14 2
Rock	 3 14 5
Sand	 11 15 6

Rock	 2 15 8

Sand	 30 18 8
Rock	 2 19 0
Sand	 21 21 1
Rock	 1 21 2
Clay	 34 24 6

Rock

	

(water)	 4 25 0
Sand

	

(water)	 9 25 9
Coal

	

(water)	 3 26 2
Sand

	

(water)	 5 26 7
Coal

	

(water)	 5 27 2
Clay	 13 285

40 2



147-097-128DB 2
(Log from K . J . Thompson )

Altitude :

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Clay	 40 4 0
Coal

	

(dry)	 2 4 2
Clay	 36 78
Rock	 1 7 9
Clay	 18 9 7
Rock	 1 9 8
Clay	 15 11 3
Rock	 2 11 5
Clay	 44 15 9
Rock	 .5 159 . 5
Clay	 13 .5 17 3
Rock	 4 17 7
Sand	 18 19 5
Rock	 1 19 6
Sand	 19 21 5
Rock	 1 21 6
Sand	 12 228
Rock	 2 23 0
Sand	 23 25 3
Rock

	

(water)	 1 25 4
Sand

	

(water)	 4 25 8
Coal

	

(water)	 3 26 1
Sand

	

(water)	 4 26 5
Coal

	

(water)	 6 27 1
Clay	 9 28 0

148-092-03DBA
(Log

	

from

	

Dingman

	

and

	

Gordon,

	

1954 )

Alttude : 2217

	

f t

Clay,

	

silty,

	

brown	 4 4
Clay,

	

gray

	

and

	

tan	 18 2 2
Sand	 18 4 0
Clay,

	

gray	 13 5 3
Lignite	 3 5 6
Clay,

	

gray	 14 7 0
Lignite,

	

limestone,

	

sandstone,

	

and

	

clay	 2 7 2
Clay,

	

silty

	

and

	

sandy,

	

dense,

	

gray	 21 .5 93 . 5
Lignite	 3 .5 9 7
Clay,

	

gray	 12 .5 109 . 5
Limestone	 .5 11 0
Clay,

	

gray	 10 12 0
Sand	 5 12 5
Clay,

	

silty,

	

gray	 12 13 7
Lignite	 1 13 8
Clay,

	

silty,

	

gray	 4 14 2
Lignite	 5 14 7
Clay,

	

silty,

	

gray	 34 18 1
Clay,

	

gray ;

	

sand

	

and

	

lignite	 4 18 5
Clay,

	

silty,

	

carbonaceous,

	

brown	 10 19 5
Sand

	

and

	

clay	 8 20 3
Clay,

	

gray	 10 21 3
Sand	 77 29 0
Sand

	

and

	

lignite	 5 29 5
Lignite	 5 30 0
Sand	 25 32 5
Clay,

	

silty,

	

gray	 10 33 5
Sand,

	

lignite,

	

and

	

clay	 7 34 2
Lignite	 2 .5 344 . 5
Clay,

	

sandy,

	

gray	 8 352 .5

40 3



148-092-03DBA, Continue d
(Log from Dingman and Gordon, 1954 )

Geologic Thickness Dept h
source Material (feet) (feet )

Lignite

	

and

	

clay	 2 .5 35 5
Sand	 5 36 0
Clay,

	

gray	 30 39 0
Lignite	 2 39 2
Sand	 6 .5 398 . 5
Lignite	 3 .5 40 2
Clay,

	

sandy,

	

dense,

	

gray	 20 422
Lignite	 10 43 2
Clay,

	

silty,

	

gray	 13 44 5
Sand	 23 .5 468 . 5
Lignite	 1 469 . 5
Sand	 20 .5 49 0
Sand

	

and

	

lignite	 5 49 5
Sand	 15 51 0

148-092- 5
(Log

	

from Dingman

	

and

	

Gordon,

	

1954 )

Altitude : 2327

	

f t

Sand	 5 5
Sand and gravel	 20 2 5
Clay,

	

brown	 10 3 5
Sand	 25 60
Clay,

	

brown,

	

and

	

sand	 10 7 0
Sand	 30 100
Clay

	

and

	

sand	 35 13 5
Sand	 50 18 5
Lignite	 10 19 5
Clay,

	

gray	 10 20 5
Clay,

	

gray,

	

and

	

sand	 20 22 5
Clay,

	

gray	 5 23 0
Lignite	 5 23 5
Clay,

	

gray	 5 240
Lignite	 5 24 5
Clay,

	

gray	 45 29 0
Lignite	 8 298
Sand and

	

clay,

	

gray	 17 31 5
Lignite	 5 32 0
Sand

	

and clay,

	

gray	 5 32 5
Clay,

	

gray	 55 38 0
Lignite	 5 3.8 5
Clay,

	

gray-green	 15 40 0

Altitude :

148-092-11CC B
(Log

	

from

	

Bice

	

Drilling

	

Co . )

Topsoil,

	

dark	 2 2
Clay,

	

yellow	 7 9
Shale with

	

3

	

layers

	

of coal	 37 4 6
Coal	 2 4 8
Shale,

	

gray	 5 5 3
Coal

	

mixed

	

with

	

shale	 1 5 4
Shale,

	

gray	 23 7 7
Shale,

	

sandy	 23 100

404



NDSWC 4596, 4596A, and 4596 B

LOCATION : 148-093-04CBD, CAB1, CAB2

	

DATE DRILLED : October 197 3

ALTITUDE :

	

1985

	

DEPTH : 920
(FT, MSL)

	

(FT)

DESCRIPTION OF DEPOSIT S

Sentinel	 Butte Formatio n

	

0-2

	

Topsoil, sandy, pebbly ,
moderate-yellowish-brown .

	

2-23

	

Sandstone, very fine t o
fine-grained, yellowish -
gray .

	

23-31

	

Siltstone, clayey, sandy ,
medium-gray .

	

31-33

	

Lignite, hard, black .

	

33-54

	

Sandstone, fine-grained ,
carbonaceous ; lignite fro m
43-46 ft .

	

54-77

	

Shale, silty, sandy ,
lignitic, variegated gray ,
green, and brown .

	

77-96

	

Siltstone, light-greenish -
gray ; grades to sandston e
with depth .

	

96-100

	

Lignite, hard, black .

5f 100-122 Shale, silty, sandy ,
light- to dark-gray ;
interbedded with siltstone .

	

122-238

	

Sandstone, medium- t o
coarse-grained, grayish-
green ; very fine graine d
and clayey near base .

	

238-313

	

Shale, silty, sandy ,
carbonaceous, dusky-brown ;
interbedded with siltston e
and lignite .

	

313-397

	

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

397-432 Siltstone, clayey, sandy ,
carbonaceous, variegate d
gray and brown .

432-531 Sandstone, very fine to
medium-grained, grayish -
green .

Tongue River Formatio n

	

531-627

	

Claystone, brownish -
gray ; interbedded wit h
thin siltstone, sandstone ,
and lignite beds .

	

627-633

	

Lignite, hard, black .

	

633-649

	

Siltstone, sandy, carbo-
naceous, dusky-brown .

	

649-692

	

Sandstone, very fine to
medium-grained .

POTENTIAL (mv)



NDSWC 4596, 4596A, and 4596B, Continue d

LOCATION :

	

148-093-04CBD, CA81, CAB2

	

DATE DRILLED : October 197 3

ALTITUDE :

	

1985

	

DEPTH : 92 0
(FT, MSL)

	POTENTIAL IMvI	 RESISTANCE (OHMS)

(FT)

DESCRIPTION OF DEPOSIT S

Tongue River Formation ,
Continue d

-1,30 0

- 1,400

692-862 Siltstone, clayey, sandy ,
variegated gray and green ;
sandstone 756-766 ft .

Cannonball-Ludlow Formations ,
undifferentiate d

862-920

	

Shale, silty, sandy ,
variegated green, brown ,
and gray .

- 1,500

- 1,60 0

- 1,700

-1,800

- 1,900

-2,000

2,100

2,20 0

2,300

2,400
406



148-093-09BB C
(Log from Dingman and Gordon, 1954 )

Altitude : 1955

	

f t

Geologic Thickness Depth
source Material (feet) (feet )

Clay,

	

gray to

	

brown	 20 2 0
Clay,

	

gray

	

to

	

brown,

	

with

	

pebbles	 5 2 5
Gravel	 25 5 0
Sand	 5 5 5
Clay,

	

gray	 7 6 2
Lignite	 4 6 6
Clay,

	

gray	 9 7 5
Lignite	 5 8 0
Clay,

	

silty,

	

gray	 10 9 0
Sand	 111 20 1
Lignite	 3 20 4
Clay,

	

silty,

	

carbonaceous,

	

gray	 19 22 3
Lignite	 1 .5 224 . 5
Clay,

	

silty,

	

gray	 27 .5 252
Lignite	 5 25 7
Clay,

	

silty,

	

gray	 13 27 0
Sand	 5 27 5
Clay,

	

silty,

	

gray

	

to

	

tan	 35 31 0
Sand	 50 360
Lignite and

	

tan

	

clay	 5 36 5
Clay,

	

gray	 20 38 5
Clay,

	

gray,

	

and

	

lignite	 5 39 0
Clay,

	

silty,

	

dense,

	

gray	 40 430
Sand	 20 45 0
Clay,

	

sandy,

	

gray	 5 45 5
Sand	 50 50 5
Lignite and

	

sand	 5 510

40 7



NDSWC 473 7

ALTITUDE : 192 0
(FT, MSL)

Gamma log--- -
(T .C . 4 )
	 POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

__ = _

	

Alluvium and glacial drift ,
	 undifferentiated	

(L.--5--l .—Silt, clayey, sandy ,

20

	

dusky-yellow .

Sentinel	 Butte Formation

	

13-26

	

Siltstone, siliceous ,
medium-gray ; contains thi n
lignite seams .

	

26-34

	

Lignite, hard, brownish -
black .

	

34-44

	

Sandstone, clayey ,
micaceous, bluish-gray .

	

44-115

	

Sandstone, very fine- t o
fine-grained, silty ,
subangular to angular ,
micaceous, medium-bluish-
gray .

115-120

	

Siltstone, clayey, brownish -
gray .

- 120 -

- 140 -

- 160 -

- 180 '

.- 200 -

- 220

240 -

LOCATION : 148-093-1000C DATE DRILLED :

	

July 197 4

DEPTH :

	

1 2 0
(FT)

5-13

	

Sand, fine to very coarse ,
gravelly, lignitic, sub -
angular .

- 60 -

- 100 -

408



ALTITUDE : 184 0
(FT, MSL)

Gamma l og --- -
(T .C . 4 )
POTENTIAL (MV)	 RESISTANCE IOHMSI

LOCATION : 148-093-14CD C

- 20

DESCRIPTION OF DEPOSITS

—=Alluvium and glacial drift ,
	 undifferentiated	

	 0-8

	

Silt, clayey, sandy ,
=

	

dusky-yellow .

DATE DRILLED : July 197 4

DEPTH : 10 0
(FT )

- 4 0

- 6 0

- 80

- 100

NDSWC 4738

8-16

	

Sand, fine to very coarse ,
_ _ _ =

	

gravelly, subangular ,
lignitic .

Sentinel	 Butte Formatio n

16-43 --- Sandstone, very fine t o
subangular ,

bluish-gray .

	

43-48

	

Clay .

-71-=1 --,=48m66 Sandstone, very fine t o
fine-grained, subangular ,
bluish-gray .

66-72

	

Siltstone, clayey, medium -

	

72-88

	

Sandstone, very fine t o
medium-grained, subangular ,
medium-dark-gray .

	

88-100

	

Siltstone, clayey, medium-
dark-gray ; sandston e
concretion from 94-97 ft .

gray .

- 120

- 140

- 160

- 180

- 200

- 22 0

- 240
409



148-093-15AC B
NDSWC 817 5

Altitude :

	

1895 f t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Alluvium and glacial drift, undifferentiated :
Clay, silty, sandy, yellowish-gray 	 7

	

7
Gravel, clayey ; numerous cobbles an d

boulders	 4

	

1 1

Sentinel Butte Formation :
Shale, silty, hard, calcareous, medium -

gray ; few thin lignite seams	 29

	

4 0

148-093-20BC A
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2211 ft

Clay, silty, brown	 30

	

3 0
Clay, silty and sandy, brown and gray wit h
pebbles	 15

	

4 5
Clay, silty and sandy, gray, with pebbles	 15

	

6 0
Clay, sandy, gray, and lignite 	 5

	

6 5
Clay, sand, lignite, and pebbles 	 8

	

7 3
Sand	 12

	

8 5
Lignite	 5

	

9 0
Clay and lignite	 5

	

9 5
Sand, clay, and lignite	 10

	

10 5
Sand	 50

	

15 5
Clay, silty and sandy, gray	 60

	

21 5
Sand, clay, and lignite	 8

	

22 3
Lignite and clay	 12

	

23 5
Clay, gray	 5

	

24 0
Lignite and silty clay	 10

	

25 0
Clay, lignite, and sand	 10

	

26 0
Clay, silty, gray	 20

	

28 0
Clay, gray, and lignite	 5

	

28 5
Clay, sandy, dense, gray	 15

	

30 0
Lignite	 5

	

30 5
Clay, silty and sandy, gray	 20

	

32 5
Sand, clay, and lignite	 20

	

34 5
Sand	 23

	

36 8
Clay, lignite, and limestone	 5

	

37 3
Sand	 52

	

42 5
Lignite	 5

	

43 0
Lignite and gray clay	 20

	

45 0

410



148-093-32CD B
(Log from Dingman and Gordon, 1953 )

Altitude :

Geologi c
source

2131

	

f t

Material
Thickness
(feet)

Depth
(feet )

Silt,

	

tan	 10 1 0
Clay,

	

silty,

	

tan,

	

with

	

pebbles	 22 3 2
Sand,

	

clay,

	

and

	

pebbles	 14 4 6
Lignite,

	

sand,

	

and

	

brown

	

clay	 4 5 0
Clay,

	

silty,

	

gray,

	

and

	

sand	 10 6 0
Lignite and

	

gray clay	 5 6 5
Clay,

	

gray	 40 10 5
Lignite and

	

gray

	

clay	 7 11 2
Clay,

	

gray	 50 16 2
Lignite and

	

gray

	

clay	 3 16 5
Clay,

	

gray	 65 23 0
Clay

	

and

	

lignite	 4 23 4
Lignite	 6 24 0
Clay,

	

gray	 32 .5 272 . 5
Sand	 7 .5 28 0
Clay,

	

silty,

	

dense,

	

gray	 12 .5 292 . 5
Lignite	 7 .5 30 0
Lignite and

	

clay	 10 31 0
Clay,

	

silty,

	

dense,

	

carbonaceous,

	

gray	 40 35 0
Lignite and

	

clay	 10 36 0
Lignite	 5 36 5
Clay,

	

silty,

	

gray	 10 37 5
Clay

	

and

	

lignite	 5 38 0
Clay,

	

silty,

	

gray	 5 38 5
Lignite	 5 39 0
Clay,

	

gray	 10 40 0

148-094-01DD D
NDSWC 817 4

Altitude :

	

2055

	

f t

Alluvium

	

and

	

glacial

	

drift,

	

undifferentiated :
Topsoil,

	

silty,

	

black	 1 1
Clay,

	

sandy,

	

silty,

	

dark-yellowish-brown	 33 3 4
Sand,

	

fine to coarse	 1 3 5
Clay,

	

sandy,

	

silty,

	

dark-yellowish-brown	

Sentinel

	

Butte

	

Formation :

13 4 8

Shale,

	

silty,

	

hard,

	

calcareous,

	

medium-
gray ;

	

few

	

thin

	

lignite

	

beds	 32 80

41 1



148-094-03AB B
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2366 ft

Geologic

	

Thickness

	

Dept h
source

	

Material	 	 (feet)	 (feet )

Clay,

	

silty,

	

tan

	

and

	

brown	 46 4 6
Chert,

	

silty clay,

	

and

	

rock

	

fragments	 9 5 5
Chert,

	

sandstone,

	

and

	

clay	 5 6 0
Clay,

	

silty,

	

gray	 14 7 4
Lignite	 6 8 0
Clay,

	

gray	 20 10 0
Sandstone(?),

	

clay(?),

	

and

	

pebbles(?)	 15 11 5
Clay,

	

silty,

	

gray	 10 12 5
Lignite	 5 13 0
Clay,

	

lignite,

	

and

	

chert

	

fragments(?)	 16 14 6
Clay,

	

gray(?)	 64 21 0
Lignite

	

(?)	 4 21 4
Lignite

	

and

	

clay(?)	 6 22 0
Lignite with

	

small

	

amount of clay(?)	 60 28 0
Clay

	

and

	

lignite(?)	 10 29 0
Clay,

	

gray(?)	 3 29 3
Clay

	

and

	

lignite(?)	 2 29 5
Clay,

	

gray(?)	 25 32 0
Lignite(?)	 40 36 0
Lignite

	

and

	

clay(?)	 65 42 5
Sand(?)	 5 43 0
Lignite(?)	 20 45 0

148-094-13AA D
(Log

	

from Dingman

	

and

	

Gordon,

	

1954 )

Altitude : 2237

	

f t

Clay,

	

silty,

	

brown	 10 1 0
Sand

	

and

	

brown clay	 5 1 5
Clay,

	

silty,

	

dense,

	

brown

	

and

	

gray	 13 2 8
Lignite	 5 3 3
Clay,

	

silty,

	

gray	 4 3 7
Lignite	 7 4 4
Clay,

	

gray

	

to

	

brown	 4 4 8
Clay,

	

gray,

	

and

	

lignite	 2 5 0
Clay,

	

silty,

	

dense,

	

gray	
Clay,

	

silty,

	

brown,

	

and

	

small

	

amount

	

of
80 13 0

lignite	 5 13 5
Clay,

	

silty and

	

sandy,

	

gray	 20 15 5
Sand	 70 22 5
Clay,

	

silty

	

and

	

sandy,

	

dense,

	

gray	 21 24 6
Lignite and

	

gray clay	 8 25 4
Clay,

	

silty,

	

dense,

	

gray	 53 30 7
Lignite	 3 31 0
Clay,

	

silty,

	

dense,

	

gray	 20 33 0
Clay,

	

carbonaceous,

	

gray	 9 33 9
Clay,

	

silty,

	

gray	 6 34 5
Clay,

	

gray	 7 35 2
Lignite	 4 35 6
Clay,

	

silty,

	

gray	 79 43 5
Clay,

	

gray,

	

and

	

small

	

amount

	

of

	

lignite	 5 44 0
Sand	 10 450

41 2



148-094-20DD D
(Log

	

from

	

Dingman

	

and

	

Gordon,

	

1954 )

Altitude : 2308 ft

Geologi c
source Materia l

Clay,

	

silty,

	

brown	
Clay,

	

silty,

	

gray	
Gravel
Sand and clay, silty, brown	
Clay, silty, tan, and red chert	
Clay, silty and sandy, brown, with pebbles 	
Silt, sand, clay, and pebbles 	
Clay, silty, gray, with pebbles	
Clay, silty and sandy, gray	
Clay, silty, gray, with pebbles 	
Clay, silty, gray	

148-094-26DC A
(Log from Dingman and Gordon, 1954 )

Altitude : 2263 f t

Clay, silty and sandy, brown	
Sand	
Clay, silty, gray	
Lignite
Clay, silty and sandy, dense, gray 	
Lignite	
Clay, silty, gray	
Lignite and clay
Clay, silty, brown	
Sand
Clay, silty and sandy, gray
Sand	

148-094-33AC D
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2279 f t

Clay, silty, brown	
Clay, silty, gray	
Clay, sandy, gray and brown	
Sand	
Clay, silty, gray, brown and tan	
Sand	
Clay, silty and sandy, gray	
Sand	
Clay, sandy, gray	
Sand	
Lignite	
Clay, gray	
Clay, carbonaceous	
Clay, silty, gray	
Lignite	
Clay, gray

41 3

Thickness
(feet)

Dept h
(feet )

11 1 1
6 1 7
6 2 3
6 2 9
3 3 2
6 3 8
5 4 3
2 4 5

74 11 9
3 12 2

13 13 5

15 1 5
5 2 0

28 4 8
8 5 6

87 14 3
7 15 0

26 17 6
9 18 5
3 18 8

79 .5 267 . 5
12 .5 28 0
10 29 0

5 5
10 1 5
5 2 0

10 3 0
22 5 2
23 7 5
42 .5 117 . 5
12 .5 13 0
5 13 5

13 148
2 150
5 15 5
5 160
4 164
4 168

32 200



148-095-01DB B
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2507 f t

Geologi c
	 source

	

Materia l

Clay, silty and sandy, brown	
Sand and several sandstone lenses	
Lignite, clay, and sand	
Lignite and sandy clay	

148-095-13AD C
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2444 ft

Clay, brown	
Clay, silty, tan	
Clay, silty and sandy, dense, gray 	
Sand	
Clay, silty, dense, gray	
Lignite and gray clay 	
Clay, silty and sandy, dense, gray 	
Lignite and gray clay 	
Clay, silty and sandy, gray	
Sand	
Lignite	
Clay, silty, gray	
Lignite and clay	
Clay, gray	
Lignite	
Lignite and clay	
Clay, gray	
Lignite and gray clay 	
Clay, silty, gr a y	
Sand	
Clay, silty, gray	
Clay, sandy, gray	
Clay, gray	
Lignite and clay	
Clay, gray	
Lignite and gray clay 	
Clay, carbonaceous, gray	
Clay, gray	

Thickness

	

Depth
	 (feet)	 (feet )

	

6

	

6

	

224

	

23 0

	

5

	

23 5

	

5

	

24 0

5

	

5
20

	

2 5
20

	

4 5
5

	

5 0
32

	

8 2
8

	

9 0
40

	

13 0
5

	

13 5
15

	

15 0
12

	

16 2
8

	

17 0
25

	

19 5
5

	

20 0
37

	

23 7
3

	

24 0
6

	

24 6
39

	

28 5
4

	

28 9
21

	

31 0
5

	

31 5
5

	

32 0
10

	

33 0
9

	

33 9
16

	

35 5
10

	

36 5
5

	

37 0
10

	

38 0
20

	

40 0

414



148-095-22CCA
(Log from Ralph Wold )

Altitude :

Geologi c
source

1925

	

f t

Material
Thicknes s
(feet)

Depth
(feet )

Sand	 12 1 2
Coal	 4 1 6
Clay	 22 38
Coal	 5 4 3
Clay,

	

blue	 53 9 6
Coal	 16 11 2
Clay,

	

sandy	 28 14 0
Sand	 15 15 5
Clay	 75 23 0
Sand	 12 24 2
Coal	 6 24 8
Shale	 127 37 5
Sand	 145 51 0
Clay	 28 538
Coal	 8 54 6
Clay	 69 61 5
Sand	 15 63 0
Rock	 2 63 2
Shale	 13 64 5
Sand	 50 69 5
Clay	 29 724
Coal	 14 738
Clay	 77 81 5
Coal	 7 82 2
Clay	 23 84 5
Rock	 3 848
Shale	 57 90 5
Shale with

	

sand

	

streaks	 28 93 3
Rock	 3 93 6
Clay	 126 106 2
Rock	 4 106 6
Shale	 38 110 4
Sand	 22 112 6
Clay

	

and

	

shale	 246 137 2
Sand and water	 58 143 0
Shale	 25 145 5

148-095-31CC A
(Log from Ralph Wold )

Altitude : 1940

	

f t

Clay	 110 11 0
Coal	 4 11 4
Clay	 46 16 0
Rock	 3 16 3
Clay	 57 22 0
Sand	 5 22 5
Clay	 93 31 8
Rock	 5 32 3
Clay	 87 41 0
Rock	 4 41 4
Clay	 166 58 0
Sand	 40 620
Sand

	

and

	

rock

	

streaks	 40 660
Clay and

	

shale	 102 76 2
Rock	 5 76 7
Clay	 82 84 9
Rock	 2 85 1
Clay	 133 98 4
Rock	 2 986

41 5



148-095-31CCA, Continue d
(Log from Ralph Wold )

Altitude :

Geologi c

source

1940 ft

Material

Thicknes s

(feet)

Dept h

(feet )

Clay	 26 101 2

Rock	 1 101 3
Clay

	

and

	

shale	 60 107 3

Sand	 7 108 0

Clay	 68 114 8
Rock	 1 114 9
Clay and

	

shale	 66 121 5
Rock	 3 121 8

Clay

	

and

	

shale	 27 124 5
Sand	 5 125 0

Clay	 45 129 5

Sand	 19 131 4
Rock	 3 131 7
Sand

	

and

	

water	 33 135 0
Clay	 5 135 5

148-095-3208 0

(Log

	

from Ralph

	

Wold )

Altitude : 1930

	

f t

Topsoil	 8 8
Sand	 32 4 0

coal	 2 4 2

Clay	 32 7 4
coal	 8 8 2
Clay	 36 11 8

Rock	 5 12 3
Clay	 52 17 5
Sand	 5 18 0
Clay	 35 21 5

Rock	 3 21 8

clay	 47 26 5
Sand	 8 27 3
Clay	 112 38 5
Sand	 7 39 2

Clay	 28 42 0
Sand	 63 48 3
coal	 2 48 5
Clay	 63 54 8

coal	 6 55 4
Clay

	

and

	

rock

	

streaks	 208 76 2
coal	 8 77 0
Sand	 25 795
Clay	 228 102 3
Rock	 2 102 5
Clay	 23 104 8

coal	 7 1055
Clay	 40 1095
coal	 13 1108
Sand	 7 111 5
Clay	 75 119 0
Coal	 6 119 6
Clay	 41 123 7
Sand	 11 124 8
Clay

	

and

	

shale	 87 133 5
Sand

	

and water	 30 136 5
Clay	 5 1370

41 6



148-096-09AB D
(Log from Ralph Wold )

Altitude :

Geologi c
source

1950

	

f t

Material
Thicknes s
(feet)

Depth
(feet )

Clay,

	

sandy	 12 1 2
Clay	 38 5 0
Sand	 5 5 5
Coal	 6 6 1
Clay,

	

sandy	 59 120
Sand	 5 12 5
Clay	 150 27 5
Sand	 8 28 3
Rock	 3 28 6
Clay	 76 36 2
Rock	 2 36 4
Clay	 91 45 5
Sand	 20 47 5
Clay	 8 48 3
Rock	 1 48 4
Clay

	

and

	

shale	 85 56 9
Rock	 2 57 1
Clay	 74 64 5
Sand	 70 71 5
Clay and

	

shale	 50 76 5
Rock	 3 768
Coal	 6 77 4
Clay	 146 920
Rock	 2 92 2
Clay

	

and

	

shale	 89 101 1
Rock	 1 101 2
Clay	 58 107 0
Coal	 15 108 5
Clay	 35 1120
Sand	 10 113 0
Shale	 135 126 5
Sand	 15 1280
Clay	 38 131 8
Sand	 10 132 8
Shale	 7 133 5
Sand	 7 134 2
Clay	 93 143 5
Sand and water	 25 1460
Clay	 5 146 5

148-096-11B B
(Log

	

from

	

Ralph

	

Wold )

Altitude : 2000 f t

Clay	 24 2 4
Coal	 2 2 6
Clay,

	

sandy	 46 7 2
Coal	 6 7 8
Clay	 82 16 0
Coal	 5 16 5
Clay	 15 18 0
Coal	 6 18 6
Clay	 24 21 0
Coal	 4 21 4
Clay	 86 30 0
Rock	 4 30 4
Clay	 56 360
Coal	 6 366
Clay	 124 490
Coal	 10 500

41 7



148-096-1188,

	

Continue d
(Log

	

from

	

Ralph

	

Wold )

Altitude :

Geologi c
source

2000 f t

Material

Thicknes s
(feet)

Depth

(feet )

Clay	 61 56 1

Sand	 29 59 0

Clay,

	

sandy	 180 77 0

Clay

	

and

	

shale	 125 89 5

Sand

	

and

	

clay

	

streaks	 50 94 5

Shale

	

and

	

clay	 80 102 5

Coal	 10 103 5

Clay	 35 107 0
Sand	 10 1080

Shale	 20 1100
Sand	 43 1143

Coal	 5 1148

Shale	 92 1240
Sand	 16 1256

Shale	 54 131 0

Coal	 8 131 8

Shale	 56 137 4

Sand,

	

rock,

	

and

	

water	 81 145 5

148-096-15AA A

(Log

	

from Ralph

	

Wold )

Altitude : 2400 f t

Clay	 18 1 8
Sand	 17 3 5

Clay	 81 11 6
Coal	 3 11 9

Clay	 227 34 6
Coal	 12 358

Clay	 82 44 0

Sand	 32 47 2

Clay	 38 51 0
Coal	 8 51 8

Clay,

	

sandy	 67 58 5
Sand	 7 59 2

Clay	 72 66 4
Rock	 1 66 5
Clay	 125 79 0

Rock	 3 79 3

Clay	 52 84 5
Coal	 15 86 0
Sand	 24 88 4
Clay	 51 93 5

Rack 2 93 7

Clay	 75 101 2

Sand

	

-

	

-

	

-

	

- 13 102 5

Shale	 265 129 0
Sand	 6 129 6

Clay

	

and

	

shale	 132 142 8
Sand	 7 143 5
Shale	 17 145 2
Rock	 3 145 5
Sand	 10 146 5

Clay	 7 147 2

Sand

	

and

	

water	 68 154 0

Clay

	

and

	

shale	 60 160 0
Sand	 5 160 5

Clay

	

and

	

shale	 60 166 5

Sand and water	 10 167 5
Shale	 5 1680

41 8



148-096-22BC B
(Log from Emil Guimont )

Altitude :

	

1895 f t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Sand	 19

	

1 9
Gravel	 4

	

2 3
Clay and sand	 9

	

3 2
Coal	 3

	

3 5
Sand	 8

	

4 3
Clay	 100

	

14 3
Coal	 5

	

14 8
Clay and coal	 107

	

25 5

148-097-20CA D
(Log from K . D . Thompson )

Altitude :

	

2140 f t

Clay and silt	 70

	

7 0
Shale, blue	 250

	

320
Sand, fine	 20

	

34 0
Shale and thin coal veins 	 385

	

72 5
Sand, fine	 10

	

73 5
Shale and thin rock ledges 	 415

	

1150
Sand	 25

	

117 5
Shale	 318

	

149 3
Sand	 5

	

149 8
Shale	 12

	

151 0
Sand	 4

	

151 4
Shale, hard, black	 116

	

163 0
Sand, coarse	 63

	

169 3
Shale	 8

	

170 1

419



NDSWC

	

447 8

LOCATION : 148-097-33ABB DATE DRILLED :

	

September

	

197 2

ALTITUDE : 1920 DEPTH :

	

197 0
(FT, MSL) IFTI

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Alluvium and glacial drift ,
undifferentiate d

Sentinel Butte Formatio n

Tongue River Formatio n

Cannonball-Ludlow Formations ,
undifferentiated

Hell	 CreekFormation(? )

3
NOTE :

	

Detailed log on following pages .

42 0



NDSWC 4478, Continue d

LOCATION : 148-097-33ABB

	

DATE DRILLED : September 197 2

ALTITUDE : 1920

	

DEPTH : 197 0
(FT, MSL)

	

(FT)

POTENTIAL IMVI

	

R ESISTANCE ( OHMS)

	

D ESCRIPTION OF DEPOSITS

Hell	 Creek Formation(?),	 Continue d

1,300 -

Fox	 Hills Formatio n

1,400 -

1,500 -
Pierre Formatio n

1,600 -

1,700 -

1,800 -

1,900 -

2,000 -

2,100 -

2,200 -

2,300 -

- 2,400
421



148-097-33ABB, Continue d
NDSWC 447 8

Altitude :

	

1920 ft

Geologi c
source

	

Materia l

Alluvium and glacial drift, undifferentiated :
Topsoil, silty, sandy, dark-brown
Silt, clayey, yellowish-gray
Silt, sandy, dusky-yellow
Sand, medium to very coarse, gravelly ,
subrounded

Silt, clayey, sandy, yellowish-gray
Clay, medium-gray	
Silt, clayey, sandy
Clay, silty, grayish-yellow-green
Clay, black
Gravel ; composed predominantly of loca l
bedrock

Sentinel Butte Formation :
Siltstone, clayey, sandy, light-gray t o
medium-gray	

Lignite, hard, black 	
Siltstone, clayey, sandy, carbonaceous ,
light-gray to light-olive-gray 	

Sandstone, very fine grained, silty ,
carbonaceous, light-greenish-gray

Shale, lignitic, hard, black	
Sandstone, very fine to fine-grained ,

carbonaceous, light-greenish-gray

Tongue River Formation :
Claystone, light-gray ; contains thin seam s
of lignite and siltstone

Siltstone, sandy, carbonaceous, medium -
dark-gray ; interbedded with siltstone	

Sandstone, fine-grained, fossiliferous ,
light-olive-gray	

Shale, greenish-gray
Siltstone, sandy, carbonaceous, light -
olive-gray	

Lignite, hard, black
Siltstone, sandy, carbonaceous, light -
olive-gray ; interbedded with shale an d
clayey sandstone	

Sandstone, very fine grained, silty ,
micaceous, light-olive-gray	

Siltstone, sandy, carbonaceous, light -
olive-gray to greenish-gray ; inter -
bedded with lignite and shale 	

Limestone, calcareous, dark-gray	
Claystone, silty, lignitic, carbonaceous ;

pinkish-gray but mottled with green an d
black	

Siltstone, sandy, carbonaceous, light -
gray to brownish-gray ; interbedded wit h
shale	

Siltstone, carbonaceous	
Lignite, hard, black 	
Siltstone, sandy, clayey, carbonaceous ,

light-gray to greenish-gray	
Sandstone, fine-grained, light-greenish -

gray	
Sandstone, fine- to medium-grained ,

fossiliferous, greenish-gray	
Shale, carbonaceous, brownish-black	
Lignite, hard, black 	
Siltstone, clayey, light-greenish-gray 	

422

Thicknes s
(feet)

Depth
(feet )

1 1
11 1 2
11 2 3

18 4 1
19 6 0
10 7 0
20 90
4 9 4
4 9 8

6 10 4

54 15 8
6 16 4

6 17 0

19 18 9
14 20 3

20 22 3

31 25 4

24 27 8

13 29 1
6 29 7

18 31 5
9 32 4

16 34 0

9 34 9

39 38 8
8 39 6

32 42 8

15 443
19 46 2
5 46 7

33 50 0

5 50 5

22 52 7
10 53 7

3 54 0
5 545



148-097-33ABB, Continue d
NDSWC 447 8

Altitude :

	

1920 ft

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Tongue River Formation, continued :
Limestone, calcareous, dark-gray	 2

	

54 7
Siltstone, clayey, light-greenish-gray 	 11

	

558
Lignite, hard, black	 6

	

56 4
Shale, silty, lignitic, carbonaceous ,

brownish-black	 6

	

570
Siltstone, clayey, sandy, light-greenish -

gray	 9

	

57 9
Shale, dark-green	 1

	

580
Siltstone, sandy, micaceous, greenish -

gray	 6

	

58 6
Shale, carbonaceous, black 	 2

	

58 8
Lignite, shaly, black 	 6

	

594
Siltstone, lignitic, carbonaceous, olive -

green	 8

	

60 2
Siltstone ; thinly interbedded wit h

sandstone, shale, lignite, and limestone	 50

	

65 2
Sandstone, very fine grained, silty ,

carbonaceous, micaceous, grayish-green 	 22

	

674

Cannonball-Ludlow Formations, undifferentiated :
Lignite, shaly, black 	 8

	

68 2
Limestone, hard, dark-gray 	 4

	

68 6
Siltstone, carbonaceous, brownish-black :

thin interbeds of shale and lignite	 34

	

72 0
Sandstone, very fine to coarse-grained ,

silty, clayey, gravelly, olive-gray ;
contains shell fragments	 29

	

74 9
Lignite, black	 3

	

75 2
Siltstone, clayey, grayish-olive ; inter -
bedded with sandstone, lignite, an d
carbonaceous shale	 32

	

78 4
Claystone, silty, sandy, carbonaceous ,
brownish-gray to greenish-gray 	 29

	

81 3
Sandstone, very fine to fine-grained ,
clayey, silty, fossiliferous, greenish -
gray ; thin interbeds of green and blac k
shale	 45

	

85 8
Limestone, hard, gray 	 4

	

86 2
Shale, light-gray	 6

	

86 8
Siltstone, clayey, sandy, carbonaceous ,
variegated gray, green, and brown 	 15

	

88 3
Claystone, silty, sandy, brownish-gray 	 45

	

92 8

Hell Creek Formation(?) :
Sandstone, very fine to fine-grained ,

clayey, silty, greenish-gray to dark -
greenish-gray ; interbedded with silt -
stone and shale 	 67

	

99 5
Siltstone, clayey, sandy, variegated gree n

and gray	 23

	

101 8
Siltstone, sandy ; thin interbeds o f

carbonaceous shale and lignite 	 57

	

107 5
Sandstone, very fine to fine-grained ,

silty ; interbedded with shale an d
claystone	 39

	

111 4
Siltstone, shaly, sandy, variegated gra y

and green ; carbonaceous inclusions 	 56

	

117 0
Siltstone, clayey, sandy, micaceous ,

brownish-gray ; scattered pyrite crystals	 63

	

123 3
Shale, carbonaceous, dusky-brown t o
greenish-black ; interbedded with fine -
to medium-grained, silty, fossiliferou s
sandstone	 97

	

133 0

423



148-097-33ABB, Continue d
NDSWC 447 8

Altitude :

	

1920 f t

Geologic

	

Thickness Dept h
	 source

	

Material	 (feet)	 (feet )

Fox Hills Formation :
Sandstone, medium- to coarse-grained ,

subangular to subrounded, dark -
greenish-gray to greenish-black	 88

	

141 8
Sandstone, very fine grained, dark -
greenish-gray	 4

	

142 2
Shale, silty, sandy, carbonaceous ,

brownish-black to greenish-black	 20

	

144 2
Sandstone, very fine to fine-grained ,

clayey, greenish-gray to dark-greenish-
gray	 66

	

150 8

Pierre Formation :
Siltstone, sandy, dark-greenish-gray t o
dark-gray ; thin shale interbeds	 76

	

158 4
Shale, siliceous, medium-gray to dark -

gray ; few sand lenses	 386

	

197 0

Note :

	

Dual induction laterolog, bulk density, an d
gamma-gamma logs available .

424



149-091-17BA B
(Log from Dingman and Gordon, 1954 )

Altitude : 2177 ft

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Topsoil	
Clay, silty, brown	
Clay, sandy, dense, gray	
Sand	
Clay, gray	
Sand	
Lignite	
Clay, gray	
Lignite	
Clay, silty, dense, gray to brown	
Lignite	
Clay, silty, gray-brown	
Lignite	
Clay, gray	
Clay, gray-brown, with thin layers o f
lignite	

Sand	
Clay, gray-brown	
Lignite	
Clay, gray	
Sand	
Clay, gray, sandy	

3

	

3
22

	

2 5
40

	

6 5
15

	

8 0
33

	

11 3
76

	

18 9
1

	

19 0
34

	

22 4
2

	

22 6
27

	

25 3
4

	

25 7
11

	

26 8
2

	

27 0
35

	

30 5

28

	

33 3
2

	

33 5
30

	

36 5
10

	

37 5
2

	

37 7
8

	

38 5
15

	

40 0

149-091-3000 D
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2195 f t

Clay	 5

	

5
Sand and clay with pebbles 	 5

	

1 0
Sand	 37

	

4 7
Clay, gray, and lignite	 2

	

4 9
Clay, carbonaceous, brown 	 11

	

6 0
(No sample)	 20

	

8 0
Lignite	 10

	

9 0
Clay, gray	 35

	

12 5
Lignite	 5

	

13 0
Clay, gray	 65

	

19 5
Lignite	 7

	

20 2
Clay, gray	 13

	

21 5
Lignite	 5

	

22 0
Clay, gray	 65

	

28 5
Clay, brown	 15

	

30 0
Clay, gray	 17

	

31 7
Sand and clay, gray	 3

	

32 0
Clay, gray	 15

	

33 5
Clay, sandy	 10

	

34 5
Lignite	 5

	

35 0
Clay, sandy, gray	 10

	

36 0
Lignite	 10

	

37 0
Lignite and gray sandy clay	 5

	

37 5

425



149-091-33BC C
(Log from Dingman and Gordon, 1954 )

Altitude : 2010 f t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Clay, brown and gray	 16

	

1 6
Lignite	 10

	

2 6
Clay, dense, sandy, gray	 39

	

6 5
Lignite	 5

	

7 0
Sand	 50

	

12 0
Clay, silty, gray	 5

	

12 5
Sand	 10

	

13 5
Clay, gray	 8

	

14 3
Lignite	 1

	

14 4
Clay, gray	 11

	

15 5
Sand	 5

	

16 0
Clay, silty, gray	 5

	

16 5
Lignite	 3

	

16 8
Clay, silty, gray	 27

	

19 5
Sand	 48

	

24 3
Lignite	 10

	

25 3
Clay, gray	 12

	

26 5
Sand	 2

	

26 7
Clay, silty, gray	 3

	

27 0
Sand	 5

	

27 5
Lignite	 12

	

28 7
Clay, gray	 13

	

30 0
Lignite	 3

	

30 3
Clay, gray	 5

	

30 8
Limestone	 4

	

31 2
Sand	 3

	

31 5
Clay, gray, and sand	 15

	

33 0
Sand	 24

	

35 4
Lignite	 3

	

35 7
Sand and gray clay	 3

	

36 0
Clay, gray	 15

	

37 5
Clay, sandy, gray	 10

	

38 5
Clay with thin layers of lignite	 15

	

40 0

149-092-29DC C
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2184 ft

Clay, sandy, silty, brown, with pebbles	 10

	

1 0
Clay, tan	 5

	

1 5
Clay, gray, and a small amount of lignite	 5

	

2 0
Clay, silty, gray	 30

	

5 0
Clay, gray, and a small amount of lignite 	 1

	

5 1
Lignite	 9

	

6 0
Clay, silty, gray	 10

	

7 0
Lignite	 10

	

8 0
Clay, silty, gray	 15

	

9 5
Clay, gray	 10

	

10 5
Clay, silty, gray	 5

	

11 0
Clay, gray	 5

	

11 5
Clay, silty, gray	 19

	

13 4
Lignite and gray silty clay	 6

	

14 0
Clay, gray	 10

	

15 0
Clay, silty, gray	 10

	

16 0
Lignite	 9

	

16 9
Clay, gray	 16

	

18 5
Clay, silty, gray	 35

	

22 0
Lignite and gray clay	 10

	

23 0
Clay, silty, gray	 5

	

23 5
Clay, gray	 15

	

25 0
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149-092-29DCC, Continue d
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2184 ft

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Lignite and gray clay 	 5

	

25 5
Clay, gray	 35

	

29 0
Lignite and gray clay 	 10

	

30 0
Clay, gray	 7

	

30 7
Clay, silty, gray	 23

	

33 0
Clay, gray, and a small amount of lignite 	 10

	

34 0
Clay, silty, gray	 15

	

35 5
Clay, sandy, gray	 5

	

36 0
Lignite and sandy clay	 10

	

37 0
Lignite	 3

	

37 3
Clay, silty, brown, and lignite	 2

	

37 5
Lignite	 5

	

38 0
Clay, gray	 6

	

38 6
Lignite	 4

	

39 0
Clay, gray	 14

	

40 4

149-093-10AAA
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2297 f t

Clay, silty and sandy, tan 	 4

	

4
Sand, clay, and lignite fragments	 4

	

8
Clay, silty and sandy, tan 	 2

	

1 0
Clay, silty, gray and brown	 25

	

3 5
Silt	 4 .5

	

39 . 5
Clay, silty, brown	 11 .5

	

5 1
Sand	 4

	

5 5
Sand and clay	 10

	

6 5
Sand	 21

	

8 6
Lignite and clay	 1

	

8 7
Lignite	 9

	

9 6
Clay, silty, gray	 4

	

10 0
Clay, gray, and lignite	 9

	

10 9
Lignite	 2

	

11 1
Lignite and gray clay 	 4

	

11 5
Lignite	 9 .5

	

124 . 5
Clay, gray	 6 .5

	

13 1
Lignite	 3

	

13 4
Clay, silty, gray	 25

	

15 9
Lignite	 2

	

16 1
Clay, silty and sandy, dense, gray 	 38

	

19 9
Lignite	 1

	

20 0
Clay, gray	 20

	

22 0
Lignite and gray clay 	 5

	

22 5
Clay, gray	 20

	

24 5
Lignite	 5

	

25 0
Clay, silty, dense, gray	 25

	

27 5
Lignite	 3

	

27 8
Lignite and gray clay 	 7

	

28 5
Clay, gray	 1 .5

	

286 . 5
Lignite	 2 .5

	

28 9
Clay, gray	 11

	

30 0
Clay, carbonaceous, gray, and lignite 	 5

	

30 5
Clay, silty, dense, carbonaceous, gray 	 10

	

31 5
Lignite and gray clay 	 7

	

32 2
Lignite	 3

	

32 5
Clay, silty, dense, gray	 77

	

40 2
Lignite and clay	 3

	

40 5
Clay, gray	 7

	

41 2
Lignite	 2

	

41 4
Clay, silty, gray	 26

	

44 0
Clay, gray, and lignite	 4

	

44 4
Lignite and small amount of gray clay 	 6

	

45 0

427



149-093-1400 0
(Log from Dingman and Gordon, 1954 )

Altitude :

Geologi c
source

2249

	

f t

Material
Thicknes s
(feet)

Dept h
(feet )

Sand

	

and

	

gravel	 30 3 0
Silt,

	

sand,

	

and

	

clay	 10 4 0
Clay,

	

carbonaceous	 5 4 5
Lignite and

	

gray

	

clay	 5 5 0
Lignite	 5 .5 55 . 5
Lignite,

	

clay,

	

and

	

chert

	

fragments	 .5 5 6
Clay,

	

carbonaceous,

	

brown	 4 6 0
Sand	 8 6 8
Lignite,

	

sand,

	

and

	

clay	 2 7 0
Lignite	 9 7 9
Clay,

	

silty,

	

dense,

	

gray	 85 16 4
Lignite

	

and

	

gray

	

clay	 2 16 6
Clay,

	

gray	 28 19 4
Lignite	 7 20 1
Clay,

	

silty,

	

gray

	

to

	

tan	 27 .5 228 . 5
Clay,

	

silty,

	

brown,

	

and

	

small

	

amount

	

o f
lignite	 2 230 . 5

Clay,

	

silty,

	

dense,

	

gray	 63 .5 29 4
Lignite

	

and

	

clay	 3 29 7
Clay,

	

silty,

	

gray	 17 31 4
Clay,

	

gray,

	

and

	

small

	

amount

	

of

	

lignite	 6 32 0
Clay,

	

gray	 9 32 9
Clay,

	

silty,

	

gray,

	

and

	

small

	

amount

	

o f
lignite	 8 33 7

Clay,

	

silty,

	

gray	 23 36 0
Lignite	 6 .5 366 . 5
Lignite

	

and

	

clay	 1 .5 36 8
Clay,

	

silty,

	

gray	 15 38 3
Lignite	 7 39 0
Clay,

	

gray	 25 41 5
Sand	 35 45 0

149-093-18DD B

Altitude :

(Log

	

from

	

Dingman

	

and

	

Gordon,

	

1954 )

2335 ft

Sand	 45 4 5
Lignite and

	

gray clay	 1 4 6
Clay,

	

silty,

	

carbonaceous,

	

gray	 14 6 0
Lignite	 1 6 1
Clay,

	

silty,

	

gray	 29 9 0
Clay,

	

gray	 24 11 4
Limestone	 1 11 5
Clay,

	

silty,

	

gray	 10 12 5
Clay,

	

gray	 21 14 6
Lignite	 4 15 0
Clay,

	

gray	 21 17 1
Lignite	 1 17 2
Clay,

	

silty,

	

gray	 8 18 0
Lignite

	

and

	

carbonaceous

	

clay	 4 18 4
Clay,

	

silty,

	

gray	 37 22 1
Clay,

	

silty,

	

carbonaceous,

	

gray

	

and

	

brown	 16 23 7
Sand	 3 24 0
Clay,

	

silty,

	

dense,

	

gray	 60 300
Clay,

	

gray,

	

and

	

lignite	 5 30 5
Clay,

	

gray	 4 30 9
Sand	 3 31 2
Lignite	 1 .5 313 . 5
Clay,

	

silty,

	

gray	 16 .5 33 0
Sand	 5 33 5
Clay,

	

gray	 40 375

42 8



149-093-18DDB, Continue d
(Log from Dingman and Gordon, 1954 )

Altitude :

Geologi c
source

2335

	

f t

Material
Thicknes s
(feet)

Depth
(feet )

Lignite	 4 37 9
Clay,

	

gray	 26 40 5
Lignite	 3 40 8
Clay,

	

gray	 7 41 5
Lignite

	

and

	

clay	 5 42 0
Clay,

	

gray	 6 42 6
Clay,

	

silty and

	

sandy,

	

dense,

	

gray	 24 45 0
Sand	 15 46 5

149-093-25DD D
(Log

	

from

	

Dingman

	

and

	

Gordon,

	

1954 )

Alti :ude : 2065 f t

Clay,

	

silty,

	

brown	 55 5 5
Sand	 10 6 5
Clay,

	

sandy,

	

gray	 15 8 0
Clay,

	

silty,

	

dense,

	

gray	 10 .5 90 . 5
Lignite	 3 .5 9 4
Lignite

	

and

	

brown

	

clay	 6 10 0
Clay,

	

silty,

	

dense,

	

gray	 25 12 5
Sand	 5 13 0
Clay,

	

silty,

	

dense,

	

gray	 15 14 5
Lignite	 5 15 0
Clay,

	

gray	 5 15 5
Lignite

	

and

	

clay	 3 15 8
Clay,

	

gray	 5 .5 163 . 5
Lignite	 2 .5 16 6
Clay,

	

silty and

	

sandy,

	

gray	 4 17 0
Sand	 10 18 0
Clay,

	

sandy,

	

dense,

	

gray	 11 19 1
Lignite	 2 19 3
Clay,

	

silty and

	

sandy,

	

gray	 17 21 0
Lignite	 4 .5 214 . 5
Clay,

	

silty,

	

dense,

	

gray	 18 .5 23 3
Lignite

	

and

	

sand	 12 24 5
Sand	 26 27 1
Lignite and

	

sandy clay	 4 27 5
Sand	 10 28 5
Lignite

	

and

	

sand	 4 28 9
Sand	 49 33 8
Lignite	 7 34 5
Clay,

	

silty,

	

gray	 10 35 5
Lignite and

	

sand	 5 36 0
Lignite	 6 36 6
Clay,

	

sandy,

	

dense,

	

gray	 14 38 0
Sand	 10 39 0
Lignite	 12 40 2
Clay,

	

silty,

	

dense,

	

gray	 36 43 8
Lignite	 7 44 5
Clay,

	

silty and

	

sandy,

	

dense,

	

gray	 20 46 5
Lignite	 5 47 0
Clay,

	

silty,

	

gray	 14 .5 484 . 5
Lignite	 3 .5 48 8
Clay,

	

silty,

	

gray	 7 49 5
Lignite and

	

gray

	

to

	

tan

	

clay	 15 510

42 9



149-093-34ACA
(Log from Dingman and Gordon, 1954 )

Altitude :

	

2121 f t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Clay, silty, brown	 17

	

1 7
Clay, gray	 5

	

2 2
Lignite	 4

	

2 6
Clay, silty, gray	 8

	

3 4
Clay, carbonaceous	 6

	

4 0
Clay, silty	 65

	

10 5
Silt	 5

	

11 0
Clay, silty, brown	 10

	

12 0
Limestone	 1

	

12 1
Clay, silty, brown	 10

	

13 1
Clay, gray, and limestone 	 4

	

13 5
Clay, silty, gray	 27

	

16 2
Clay and lignite	 1

	

16 3
Clay, silty, dense, gray	 25

	

18 8
Lignite	 2

	

19 0
Clay, silty and sandy, gray	 5

	

19 5
Clay and lignite	 6

	

20 1
Sand	 4

	

20 5
Clay, silty, gray	 22

	

22 7
Sand	 28

	

25 5
Lignite and clay	 10

	

26 5
Clay, silty and sandy, dense, gray	 43

	

30 8
Lignite	 7

	

31 5
Clay, silty, dense, gray	 10

	

32 5
Sand	 10

	

33 5
Sand and lignite	 5

	

34 0
Sand	 5

	

34 5
Sand and clay	 5

	

35 0
Clay, gray	 5

	

35 5
Sand	 5

	

36 0
Clay, silty, carbonaceous, brown and gray	 5

	

36 5
Sand	 5

	

37 0
Clay, silty and sandy, gray	 2

	

37 2

430
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TABLE 7 .--Chemical analyses of water from streams during low flow

DlS-

	

DIS-

	

DIS -

	

DIS-

	

015-

	

SOLVED

	

SOLVED

	

OI5-

	

DIS-

	

SOLVED

	

NON -
DES-

	

DIS-

	

SOLVED SOLVED

	

NAG-

	

DIS-

	

P0-

	

DIS-

	

SOLVED SOLVED

	

075-

	

DIS-

	

SOLIDS

	

CAR-

	

SODIUM SPECIFI C
SOLVED SOLVED

	

MAN-

	

CAL-

	

NE-

	

SOLVED

	

TAS-

	

BICAR-

	

CAR-

	

SOLVED

	

CHLO-

	

FLUO-

	

SOLVED

	

SOLVED (REST-

	

HARD-

	

BONATE

	

AO-

	

CONDUCT -

	

DATE

	

SILICA

	

IRON

	

GANESE

	

CIUM

	

SIUM

	

SODIUM

	

SIUM

	

BONATE 80NATE SULFATE

	

RIDE

	

RIDE

	

NITRATE BORON

	

DUE AT

	

NESS

	

HARD-

	

SURF-

	

ANCE

	

TEMPER -
DISCHARGE

	

OF

	

(510 2 )

	

(Fe)

	

(Mn)

	

(Ca)

	

(Mg)

	

(N.)

	

(K)

	

(HCO 3 ) (CO,)

	

(50 4 )

	

(Cl)

	

(F)

	

(NO 3 )

	

(B)

	

180°C) (Ca,Mg)

	

NESS

	

PERCENT TION

	

(Umhos/cm

	

PH

	

ATUR E

	 (ft 3/s)	 SAMPLE	 ( .9/1)	 (u9/1)	 (ug/1)	 (n9/1)	 ( .9/1)	 (m01)	 ( .9/1)	 (m01)	 (mg/1)	 ( .g/1)	 (.g/1)	 (mg/1)	 ( .g/1)	 (on)	 (mg/1)	 (0/1)	 (m9/1)	 SODIUM	 RATIO	 B 25°C)	 (units)	 (°C)

KNIFE RIVER ABOUT 8 MILES NORTHWEST OF MANNING (144-097-26CD )

	

0 .10

	

10-22-73

	

4 .6

	

98

	

6

	

47

	

37

	

' 580

	

9 .0

	

742

	

g BOUT

	

8 .8

	

0 .6

	

2 .0

	

56

	

2010

	

270

	

0

	

82

	

15

	

2870

	

8 .1

	

9 . 0

KNIFE RIVER ABOUT 5 .5 MILES NORTHWEST OF MANNING (144-096-32BCB )

	

.79

	

10-22-73

	

5 .8

	

120

	

8

	

42

	

33

	

550

	

8 .7

	

815

	

0

	

790

	

7 .6

	

.8

	

2 .5

	

99

	

1820

	

240

	

83

	

2640

	

8 .1

	

9 . 0

KNIFE RIVER AT MANNING (143-095-06BD )

	

.48

	

10-22-73

	

8 .2

	

110

	

10

	

51

	

37

	

590

	

8 .6

	

887

	

0

	

830

	

11

	

.9

	

2 .0

	

56

	

1980

	

280

	

82

	

15

	

2800

	

8 .1

	

9 . 0

KNIFE RIVER ABOUT 7 MILES SOUTHEAST OF MANNING (143-094-190AA )

	

.86

	

10-22-73

	

8 .9

	

110

	

6

	

40

	

27

	

470

	

7 .6

	

770

	

0

	

610

	

8 .5

	

.9

	

1 .0

	

43

	

1550

	

210

	

82

	

14

	

2270

	

8 .2

	

9 . 0

CROOKED CREEK ABOUT 8.5 MILES SOUTHEAST OF MANNING (143-094-21CC ,

	

.59

	

10-22-73

	

5 .6

	

120

	

2

	

49

	

48

	

620

	

9 .8

	

893

	

0

	

950

	

11

	

1 .0

	

1 .0

	

47

	

2100

	

320

	

80

	

2940

	

8 .2

	

10 . 0

KNIFE RIVER ABOUT 6 MILES WEST OF MARSHALL (142-093-04DDD )

	

3 .39

	

10-22-73

	

9 .9

	

120

	

2

	

55

	

54

	

580

	

6 .9

	

838

	

0

	

950

	

8 .7

	

.9

	

2 .0

	

43

	

2060

	

360

	

77

	

13

	

2910

	

8 .2

	

10 . 0

KNIFE RIVER AT MARSHALL (142-092-EOBBB )

	

3 .55

	

10-22-73

	

9 .4

	

110

	

2

	

48

	

39

	

490

	

7 .2

	

776

	

5

	

700

	

8 .2

	

.8

	

1 .0

	

13

	

1670

	

280

	

79

	

13

	

2420

	

8 .3

	

10 . 0

KNIFE RIVER ABOUT 5 MILES EAST OF MARSHALL (142-091-08006 )

	

3 .61

	

10-22-73

	

7 .4

	

120

	

2

	

37

	

36

	

480

	

8 .0

	

771

	

4

	

640

	

8 .9

	

.6

	

1 .0

	

82

	

1590

	

240

	

87

	

13

	

2320

	

8 .3

	

10 . 0

SPRING CREEK ABOUT 6 MILES WEST OF KILLDEER (145-096-14CC )

	

.08

	

10-23-73

	

18

	

35

	

1

	

37

	

21

	

440

	

6 .6

	

952

	

0

	

350

	

6 .4

	

.5

	

1 .0

	

39

	

1350

	

180

	

0

	

84

	

14

	

2020

	

8 .2

	

11 . 5

UNNAMED TRIBUTARY ABOUT 0 .5 MILE NORTH OF KILLDEER (145-095-140AA )

	

.24

	

10-23-73

	

10

	

48

	

27

	

18

	

500

	

7 .6

	

828

	

11

	

520

	

7 .2

	

.9

	

1 .0

	

47

	

1530

	

140

	

0

	

88

	

18

	

2230

	

8 .4

	

13 . 0

SPRING CREEK ABOUT 0 .25 MILE EAST OF KILLDEER (145-095-1400 )

	

.46

	

10-23-73

	

6 .0

	

15

	

6

	

31

	

22

	

280

	

4 .9

	

662

	

0

	

240

	

6 .7

	

.5

	

1 .0

	

17

	

912

	

170

	

0

	

78

	

9 .3

	

1420

	

8 .2

	

12 . 5

SPRING CREEK ABOUT 0 .5 MILE SOUTH OF DUNN CENTER (145-094-36AB )

	

.71

	

10-23-73

	

9 .4

	

5

	

10D

	

68

	

360

	

6 .8

	

510

	

0

	

860

	

11

	

.6

	

1 .0

	

90

	

1680

	

530

	

110

	

59

	

6 .8

	

2300

	

8 .1

	

12 . 5

SPRING CREEK AT WERNER (145-093-24DC )

	

2 .80

	

10-23-73

	

9 .7

	

7

	

89

	

63

	

300

	

7 .1

	

547

	

0

	

680

	

8 .9

	

.6

	

1 .0

	

73

	

1460

	

480

	

31

	

57

	

5 .9

	

2030

	

8 .0

	

11 . 5

SPRING CREEK AT HALLIDAY (145-091-19CC )

	

3 .10

	

10-23-73

	

8 .5

	

21

	

78

	

60

	

280

	

7 .3

	

525

	

0

	

620

	

7 .7

	

.7

	

1 .0

	

73

	

1310

	

440

	

10

	

58

	

5 .8

	

1870

	

8 .2

	

11 . 5

SPRING CREEK ABOUT 1 .5 MILE NORTHWEST OF DODGE (144-091-0488 )

	

4 .18

	

10-23-73

	

8 .1

	

6

	

4

	

83

	

71

	

300

	

7,7

	

551

	

0

	

700

	

9 .6

	

.6

	

1 .0

	

73

	

1440

	

500

	

48

	

56

	

5 .8

	

2030

	

8 .2

	

10 .5



TABLE 8 .--Chemical analyses of ground water for minor elements '

(Dissolved mineral constituents in micrograms per litre (ug/l), except as indicated )

Local

	

well

	

number 144-091-230BB 145-094-26AAA3 145-094-26AAA4 145-094-27ACC 146-093-03CDD 148-097-33AB B
Aquifer Hell

	

Creek Sentinel Butte Sentinel

	

Butte Sentinel

	

Butte Fox

	

Hills Fox Hill s
Depth of wel l

(ft) 1300 72 26 102 1525 132 5
Date of sample 6-20-73 12-15-74 1-

	

7-75 5-23-73 5-24-73 5-18-7 3

Aluminum (Al) 0 0 230 0 0 0
Arsenic

	

(As) 2 2 14 2 0 7
Barium

	

(Ba) 200 100 0 0 200 30 0
Beryllium

	

(Be) 0 10 10 0 0 0
Cadmium

	

(Cd) 0 1 1 0 0 1

Carbon,

	

organic

	

(C )
(mg/1) 0 24 97 0 0 0

Chromium

	

(Cr) 0 10 0 0 0 0
Cobalt

	

(Co) 1 1 0 1 1 0
Color 30 70 800 500 30 7 0
Copper

	

(Cu) 8 4 1 21 5 3

Cyanide

	

(CN)

	

(mg/1) .00 .03 0 .00 .00 .0 0
Lead

	

(Pb) 2 3 0 7 0 1
Lithium (Li) 80 70 110 30 70 7 0
Mercury

	

(Hg) .1 2 .3 2 .4 .2 .0 . 1
Molybdenum (Mo) 0 1 1 2 4 5

Nickel

	

(Ni) 8 1 10 25 7 2
Selenium

	

(Se) 4 0 1 0 0 2
Silver

	

(Ag) 0 1 0 0 0 0
Strontium

	

(Sr) 160 1200 2000 130 600 9 0
Vanadium

	

(V) 1 .2 3 .2 0 1 .4 1 .2 . 8
Zinc

	

(Zn) 90 30 30 10 10 10

'Analyses by the U .S . Geological Survey laboratory, Salt Lake City, Utah .



TABLE 9 .--Hydraulic parameters from core sample s

Location Formation
Dept h
(ft)

Horizontal

	

Vertica l
hydraulic

	

hydrauli c
conductivity

	

conductivity

	

Porosity
(ft/d 0 60°F) '

	

(ft/d 8 60°F)'

	

(percent)

Media n
grai n
siz e
(mm)

Typ e
o f

core

141-091-08DDD Tongue River 521-522 -- 0 .00023 31 .0 0 .062 Vertica l

141-096-29000 Sentinel

	

Butte 223 0 .178 35 .5 .047 Sidewal l

Tongue River 675 .095 -- 38 .4 Sidewal l
Tongue River 892 .088 32 .9 .10 Sidewal l
Cannonball-Ludlow 980 .059 31 .8 .13 Sidewal l
Cannonball-Ludlow 1210 .232 30 .5 .088 Sidewal l
Hell

	

Creek 1284 .112 -- 38 .6 .055 Sidewal l
Hell

	

Creek 1584 1 .22 35 .6 .138 Sidewal l
Fox

	

Hills 1690 3 .39 38 .3 Sidewal l
Fox Hills 1700 2 .89 39 .2 .145 Sidewal l

142-092-09DAB Tongue River 421 .173 -- 36 .9 -- Sidewal l
Tongue River 605 .070 -- 26 .5 -- Sidewal l
Hell

	

Creek 1160 .016 27 .2 Sidewal l
Fox Hills 1381 .4-1383 .4 .000023 .22 Vertica l
Fox

	

Hills 1385 1 .10 -- 32 .4 .17 Sidewal l
Fox

	

Hills 1503 1 .57 -- 33 .4 .18 Sidewal l
Fox

	

Hills 1530 .141 -- 29 .9 .062 Sidewal l
Fox

	

Hills 1533 .185 -- 30 .2 .082 Sidewal l
Fox

	

Hills 1575 .061 31 .0 .096 Sidewal l
Pierre 1641 .7-1643 .7 -- .0000023 -- .019 Vertica l

143-091-19AAA1 Tongue River 552 .4-553 .4 .00001 44 .8 .05 Vertica l

144-097-26CBD2 Sentinel

	

Butte 403-404 -- .0057 33 .0 .16 Vertica l
Sentinel

	

Butte 410-411 - .000012 31 .6 .14 Vertica l

145-092-25ABB Hell

	

Creek 1270 .451 38 .8 Sidewal l
Hell

	

Creek 1310 .346 32 .6 .10 Sidewal l
Hell

	

Creek 1335 .093 30 .6 .045 Sidewal l
Hell

	

Creek 1375 .066 30 .0 .07 Sidewal l
Fox

	

Hills 1415 .276 32 .9 .073 Sidewal l
Fox

	

Hills 1427 .824 35 .4 .081 Sidewal l
Fox

	

Hills 1490 1 .30 35 .3 .069 Sidewal l
Fox

	

Hills 1520 1 .05 36 .6 .109 Sidewal l

Fox

	

Hills 1538 .576 32 .7 .102 Sidewal l

145-095-22DADI Cannonball-Ludlow 920 .261 29 .7 .15 Sidewal l
Fox

	

Hills 1580 .512 35 .9 .095 Sidewal l
Fox

	

Hills 1640 .228 30 .7 .20 Sidewal l
Fox

	

Hills 1675 1 .04 32 .8 .18 Sidewal l
Fox

	

Hills 1730 .034 27 .8 Sidewal l
Fox Hills 1780 1 .48 -- 34 .9 .18 Sidewal l

146-096-14CDD Sentinel

	

Butte 147-148 .0034 29 .4 .25 Vertica l

148-093-04CAB1 Sentinel

	

Butte 331-332 .000006 31 .6 .14 Vertica l
Sentinel

	

Butte 336-337 .000003 30 .4 .14 Vertica l

148-093-04CAB2 Sentinel

	

Butte 181-182 .15 33 .6 .16 Vertica l
Sentinel

	

Butte 187-188 -- .0053 31 .3 .082 Vertica l

148-097-33ABB Sentinel

	

Butte 215 .573 38 .1 .08 Sidewal l
Tongue River 345 .176 35 .4 .009 Sidewal l
Cannonball-Ludlow 725 .344 -- 20 .1 .08 Sidewal l
Hell

	

Creek 1035 .017 30 .1 .01 Sidewal l
Hell

	

Creek 1055 .007 28 .2 .008 Sidewall

Horizontal hydraulic conductivities were determined by Core Laboratories, Inc ., Williston, N .Dak .
Vertical hydraulic conductivities were determined by the U .S . Geological Survey Hydrologic Laboratory ,

Denver, Colo .

440
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FIGURE 3.- Particle-size distribution graphs for core samples from wells an d
test holes
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Location	 145-095-22DADI

Depth, in feet	 1780	

Formation Fox Hills
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Location	 148-093-04CAB I

Depth, in feet	 331—332	

Formation Sentinel Butte
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Location	 I48-093-04CAB I

Depth, in feet 	 336—337	

Formation Sentinel Butte	
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Location	 148-093-04CAB 2

Depth, in feet	 181—182	

Formation Sentinel Butte
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Location	 148-093-04CAB2

Depth, in feet	 187—188	

Formation Sentinel Butte	
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Location	 148-097-33AB B

Depth, in feet	 215	

Formation Sentinel Butte
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Location	 148-097–33AB B

Depth, in feet	 345

Formation Tongue Rive r
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Location	 148-097-33AB B

Depth, in feet	 725	

Formation Cannonball Ludlow
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Location	 148-097-33AB B

Depth, in feet 	 790	

Formation Cannonball Ludlo w
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Location	 148-097-33ABB

Depth, in feet	 910	

Formation Cannonball Ludlow
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Location	 148-097-33ABB

Depth, in feet 	 960	

Formation	 Hell Creek	
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Location	 I48-097-33ABB

Depth, in feet	 1035	

Formation Hell Cree k
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Location 148-097-33AB B

Depth, in feet 1055

Formation Hell Creek
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Location	 148-097-33ABB

Depth, in feet	 1380—139 0

Formation FoxHills	
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Location	 148-097-33AB B

Depth, in feet	 1390—140 0

Formation Fox Hills
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LOCA L
WEL L

NUMBER

Local

	

well

	

numbers
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I_AT-LONG.

correspondin g

LOCA L
WEL L
NUMBER

U .S .

	

Geological

	

Survey

	

station

	

numbers

LAT-LONGLA7-LONG
LOCA L
WEL L

NUMBE R

141-093-02000 470317N1022619 .1 141-094-35DCC 465856N1023316 . 1
141-093-03AAA 470402N1022628 .1 141-095-01BBC 470355N1024013 . 1

141-091-03000 470317N1021223 .1 141-093-04440 470356N1022744 . 1 141-095-028BB 470401N1024129 . 1

141-091-03DCC 470317N1021145 .1 141-093-04C881 470336N1022851 .1 141-095-02C0C 470316N1024110 . 1

141-091-04BAA 470403N1021311 .1 141-093-04C882 470336N1022851 .2 141-095-02008 470323N1024051 . 1

141-091-04CCB 470324N1021339 .1 141-093-05BA8 470402N1022947 .1 141-095-06CCD 470315N1024624 . 1

141-091-04040 470330N1021233 .1 141-093-06ABA 470402N1023035 .1 141-095-08BCD 470249N1024508 . 1

141-091-040CD 470317N1021255 .1 141-093-06ACB 470349N1023044 .1 141-095-10ABB 470309N1024207 . 1

141-091-06CDC 470317N1021552 .1 141-093-09BD 470250N1022832 .1 141-095-12ADC 470250N1023916 . 1

141-091-08ABB 470823N1021420 .1 141-093-10BDD 470251N1022706 .1 141-095-17ACC 47015BN1024439 . 1

141-091-080D 470228N1021354 .1 141-093-11BCC 470251N1022619 .1 141-095-20001) 470039N1024508 . 1

141-091-08000 470225N1021349.1 141-093-14ABA 470218N1022532 .1 141-095-24BBA 470126N1024004 . 1

141-091-09000 470225N1021233 .1 141-093-164441 470218N1022744 .1 141-095-24CAC 470053N1023954 . 1

141-091-100BC 470238N1021145 .1 141-093-16AAA2 47021$N1022744 .2 141-095-24C60 470053N1023945 . 1

141-091-12DCC 470225N1020913 .1 141-093-17ACA 470205N1022919.1 141-095-29BAC 470026N1024458 . 1

141-091-14000 470133N1021020.1 141-093-17888 470218N1023006.1 141-095-32AAC 465935N1024420 . 1

141-091-1900D 470041N1021505.1 141-093-19D00 470040N1023016 .1 141-095-338BB 465941N1024401 . 1

141-091-20CBC 470054N1021455.1 141-093-20800 470106N1022938.1 141-095-34CCB 465902N1024245 . 1

141-091-22000 470041N1021117 .1 141-093-20DCD 470040N1022919.1 141-095-35CAA 465915N1024101 . 1

141-091-23CBC 470054N1021107 .1 141-093-22DCD 470040N1022647.1 141-096-02400 470341N1024759 . 1

141-091-268C8 470022N1021107 .1 141-093-30ABA 470033N1023035.1 141-096-04DCD 470315N1025050 . 1
141-091-30DAD 470002N1021505.1 141-094-02BBA 470402N1023344 .1 141-096-06004 470321N1025304 . 1

141-091-300AD 470002N1021505 .1 141-094-04864 470402N1023557.1 141-096-11DAD 470236N1024759 . 1

141-092-02488 470403N1021805 .1 141-094-06AD 470349N1023800.1 141-096-138CC 470157N1024749 . 1
141-092-04CCA 470324N1022106 .1 141-094-06000 470316NIO23751 .1 141-096-13000 470131N1024749 . 1

141-092-04000 470317N1022115 .1 141-094-08000 470224N1023741 .1 141-096-13088 470151N102'1711 . 1

141-092-06DCC 470317N1022309 .1 141-094-12CAA 470244N1023210.1 141-096-18808 470203N1025351 . 1

141-092-0788A 470311N1022338 .1 141-094-14BCA 470205N1023344 .1 141-096-20008 470045N1025254 . 1

141-092-07COD 470225N1022319 .1 141-094-15A88 470218N1023432 .1 141-096-22CCA 470045N1025012 . 1

141-092-OBABC 470304N1022153 .1 141-094-16AAA 47021BN1023519 .1 141-096-29CBD 465959N1025245 . 1

141-092-09BBD1 470304N1022106 .1 141-094-17BAB 470218N1023722 .1 141-096-29CC8 465953141025254 . 1

141-092-09BBD2 470304N1022106.2 I41-094-17BBB 470218N1023741 .1 141-096-29000 465946N1025254 . 1

141-092-10CBA 470245N1021950 .1 141-094-2000B 470447N1023741 .1 141-096-328CC 465920N1025254 . 1

141-092-12DCC 470225N1021649 .1 141-094-21CCD 470041N1021330 .1 141-096-32CCB 465901N1025254 . 1

141-092-13BBB 470219N1021727 .1 141-094-32088 465916N1023704 .1 .141-096-34000 465855N1025022 . 1

141-092-18488 470219N1022309 .1 141-094-34AAA 465942N1023403 .1 141-096-34CCD 465855N1025012 . 1

141-092-201)801 470054N1022144 .1 141-094-344A0 465935N1023403 .1 141-096-36AC0 465921N1024702 . 1

141-092-200802 470054N1022144.2 141-094-34CA0 465909N1023441 .1 141-097-01CCD 470314811025517 . 1

141-092-28AAA 470035N1022009.1 141-094-34040 465909N1023403 .1 141-097-03AAA 470400811025652 . 1

141-093-024B8 470402N1022541 .1 141-094-35BBC 4659351,11023354 .1 141-097-04BBB 470400N1025914 .1



LOCA L
WELL

NUMBER
LAT-LONG

LOCA L
WEL L

NUMBER
LAT-LONG

LOCA L
WEL L
NUMBER

LAT-LON G

141-097-06BAD 4703N1030118 .1 142-091-34ABB 470455N1021148 .1 142-094-08AAA 470822N1023638 . 1
141-097-06080 470327N1030059 .1 142-091-35DAA 470429N102'1004 .1 142-094-08000 470736N1023628 . 1
141-097-10CDA 470229N1025730.1 142-092-08888 470823N1022234 .1 142-094-09CDC 470736N1023610 . 1
141-097-11000 470222N1025536 .1 142-092-09DAB 470757N1022021 .1 142-094-09CDD 470736N1023600 . 1
141-097-14ACA 470203N1025555 .1 142-092-10AAD 470816N1021856 .1 142-094-09000 470736N1023522 . 1

141-097-14008 470137N1025545 .1 142-092-1088C 470304N1021959 .1 142-094-19ADC 470618N1023804 . 1
141-097-15888 470216N1025758 .1 142-092-10BCC1 470803N1022002 .1 142-094-19000 470552N1023755 . 1
141-097-15000 470130N1025652 .1 142-092-10BCC2 470803N1022002 .2 142-094-20BAA 470637N1023717 . 1
141-097-17B 470206N1030016 .1 142-092-11BBC 470816N1021846 .1 142-094-22AA 470634N1023411 . 1
141-097-18AAC 470209N1030049 .1 142-092-128CC1 470803N1021730 .1 142-094-27DDC 470459N1023416 . 1

141-097-19BBC 470117N1030146 .1 142-092-12BCC2 470803N1021730 .2 142-094-28CBB 470519N1023629 . 1
141-097-218BC 470117N1025914 .1 142-092-200AD 470606N1022128 .1 142-094-28000 470459N1023541 . 1
141-097-23AAA 470124N1025536 .1 142-092-26BCA 470534N1021837 .1 142-094-30BBA 470545N1023852 . 1
14'-097-23450 470117N1025555 .1 142-092-27CBB 470521N1022002 .1 142-094-338CC 470433N1023629 . 1
141-097-25DAB 470006411025429 .1 142-092-27CBC 470514N1022002 .1 142-094-34480 470446N1023425 . 1

141-097-26ABB 470032N1025604 .1 142-092-29CCD 470501N1022225 .1 142-094-35888 470453N1025357 . 1
141-097-26BCD 470012N1025633 .1 142-092-330AA 470429N1022012 .1 142-094-35C88 470427N1023357 . 1
141-097-26CA8 470006N1025623 .1 142-092-34BB8 470455N1022002 .1 142-094-35000 470407N1023357 . 1

° 141-097-28CAC 465959N1025855 .1 142-093-02DBA 470848N1022534 .1 142-095-02BCB 470900N1024133 . 1
141-097-310CD 465854N1030059 .1 142-093-030AB 470848N1022641 .1 142-095-04CC0 470828N1024355 . 1

141-097-32AAB 465940N1025933 .1 142-093-O4CDC 470828N1022634 .1 142-095-06ACD 470853N1024549 . 1
141-097-34ABB 465940N1025720 .1 142-093-04000 470829N1022747 .1 142-095-10ACC 470802N1024211 . 1
141-097-35CDC 465854N1025623 .1 142-093-05DAC 470841N1022912 .1 142-095-12CAB 470756N1023958 . 1
14I-097-36BAA 465940N1025458 .1 142-093-08AA8 470822N1022912 .1 142-095-14ACB 470717N1024055 . 1
142-091-06CC 470830N1021607 .1 142-093-09BBA 470822N1022843 .1 142-095-17BDB 470716N1024501 . 1

142-091-08CCB 470744N1021458 .1 142-093-12DAB 470756N1022409 .1 142-095-20BCB 470624N1024520 . 1
142-091-08DDA 470744N1021352 .1 142-093-18888 470729N1023124 .1 142-095-24DAC 470605N1023920 . 1
142-091-1000D 470737N1021217 .1 142-093-18DBA 470703N1023037 .1 142-095-27BCC 470526N1024249 . 1
142-091-1000C 470737N1021148 .1 142-093-18DBB 470703N1023046 .1 142-095-29CAD 470512N1024452 . 1
142-091-1200 470740N1020853 .1 142-093-20880 470631N1022959 .1 142-095-32CAA 470427N1024452 . 1

142-091-14888 470731N1021110 .1 142-093-21DAC 470605N1022756 .1 142-095-33000 470408N1024327 . 1
142-091-14BCB 470718N1021110 .1 142-093-24CAC 470606N1022447 .1 142-096-01DOB 470834N1024655 . 1
142-091-15AAD 470724N1021120 .1 142-093-26AAD 470539N1022515 .1 142-096-010DC1 470827N1024655 . 1
142-091-15000 470645N1021226 .1 142-093-28BAA 470545N1022825.1 142-096-01DDC2 470827N1024655 . 2
142-091-17AAD 470724N1021352 .1 142-093-2888A 470545N1022843 .1 142-096-04COB 470833N1025122 . 1

142-091-17ADA 470718N1021352 .1 142-093-31888 470453N1023124 .1 142-096-06ADD 471406N1025316 . 1
142-091-22BCA 470626N1021217 .1 142-093-31000 470407N1023018.1 142-096-060A8 478846N1025316 . 1
142-091-25088 470521N1020916 .1 142-093-32DCC 470408N1022931 .1 142-096-12DDA 470741N1024646 . 1
142-091-28ACD 470527N1021255 .1 142-093-34008 470414N1022659 .1 142-096-18BBA 470727N1025404 . 1
142-091-33DCC 470409N1021304 .1 142-094-060AA 470848N1023755 .1 142-096-22BBC 471143N1025034.1



LOCA L
WEL L

NUMBER
LAT-LONG

142-096-26CDA 470505N1024840 . 1
142-096-300AA 470517N1025307 . 1
142-096-32DCD 470406N1025209 . 1
142-096-34CAC 470419N1025006 . 1
142-096-36CC8 470413N1024752 . 1

142-097-040A4 470846N1025812 . 1
142-097-09AAB 470820N1025821 . 1
142-097-20CAD 470603N1030006 . 1
142-097-22DDD 470550N1025655 . 1
142-097-24CCB 470556N1025530 . 1

142-097-240CB 470556N1025451 . 1
142-097-25CDB 470504N1025510 . 1
142-097-29C8B 470517N1030035 . 1
142-097-32CAA 470425N1030006 . 1
142-097-34000 470405N1025724 . 1

143-091-03000 471342N1021232 . 1
143-091-04AAA1 471428N1021241 . 1e 143-091-04AAA2 471428N1021241 . 2
143-091-0604A 471402N1021514 . 1
143-091-07CAA 471309N1021553 . 1

143-091-07CBC 471303N1021621 . 1
143-091-08000 471250N1021417 . 1
143-091-11CBA 471309N1021106 . 1
143-091-14000 471158N1021115 . 1
143-091-17BC0 471224N1021455 . 1

143-091-18BAD 471237N1021553 . 1
143-091-19AAA1 471151N1021514 . 1
143-091-19A4A2 471151N1021514 . 2
143-091-19AAA3 471151N1021514 . 3
143-091-198DC 471132N1021602 . 1

143-091-21BBB 471151N1021348 . 1
143-091-228AA 471151N1021203 . 1
143-091-254CC 471040N1020920 . 1
143-092-03BAA1 471428N1021941 . 1
143-092-03BAA2 471428N1021941 . 2

143-092-04BCB1 471415N1022125 . 1
143-092-048CB2 471415N1022125 . 2
143-092-07000 471250N1022251 . 1
143-092-080001 471250N1022241 . 1
143-092-080002 471250N1022241.2

LOCA L
WEL L

NUMBE R

143-092-10AC D
143-092-11AC C
143-092-11BD D
143-092-13CDD
143-092-14DA D

143-092-16BB A
143-092-1700 0
143-092-17DD C
143-092-18CC B
143-092-20DB 8

143-092-22AA D
143-092-26BC A
143-092-30BC A
143-093-01CB A
143-093-03CC B

143-093-05DA C
143-093-06DA D
143-093-08DB B
143-093-09AA D
143-093-09BC B

143-093-09CB C
143-093-10BC B
143-093-14AA D
143-093-14DA B
143-093-18AC B

143-093-20DDC
143-093-22CC A
143-093-24AB8
143-093-26CAA
143-093-31AC D

LAT-LONG
LOCA L
WEL L

NUMBER
LAT-LON G

471316N1021922 .1 143-094-19CBC 471119N1023909 . 1
471316N1021815 .1 143-094-19DCD1 471106N1023822 . 1
471316N1021825 .1 143-094-19DCD2 471106N1023822 . 2
471158N1021709 .1 143-094-2000C 471132N1023753 . 1
471211N1021747 .1 143-094-20DCC 471106N1023715 . 1

471243N1022116 .1 143-094-21CCA1 471112N1023628 . 1
471158N1022241.1 143-094-21CCA2 471112N1023628 . 2
471158N1022144.1 143-094-238AC 471145N1023346 . 1
471204N1022357.1 143-094-238CD 471132N1023356 . 1
471125N1022203.1 143-094-25BCD 471040N1023240 . 1

471145N1021903.1 143-094-26CDC 471013N1023346 . 1
471046N1021844 .1 143-094-28AAB 471059N1023540 . 1
471046N1022348.1 143-094-28888 471059N1023637 . 1
471402N1022504 .1 143-094-31ADA 470954N1023803 . 1
471349N1022745.1 143-094-328BA 471007N1023744 . 1

471355N1022920.1 143-094-32000 470921N1023753 . 1
471355N1023027 .1 143-094-348AD 471000N1023453 . 1
471310N1022939 .1 143-095-03CBB 471401N1024257 . 1
471329N1022755 .1 143-095-06800 471407N1024617 . 1
471323N1022901 .1 143-095-06CAB 471401N1024626 . 1

471303N1022901 .1 143-095-07ABA 471335N1024558 . 1
471323N1022745 .1 143-095-07CBB 471309N1024645 . 1
471237N1022523 .1 143-095-08AAA 471335N1024423 . 1
471218N1022532 .1 143-095-09CDA 471256N1024345 . 1
471231N1023055 .1 143-095-15CAA 471217N1024229 . 1

471106N1022920 .1 143-095-19CCD 471105N1024636 . 1
471113N1022736 .1 143-095-24ADD 471132N1023919 . 1
471152N1022435 .1 143-095-32AC8 470954N1024451 . 1
471034N102260I .1 143-095-33AAD 471001N1024307 . 1
470948N1023046 .1 143-095-34ACD 470948N1024210 . 1

470922N1023133 .1 143-096-01AAD 471420N1024655 . 1
471008N1022901 .1 143-096-03ABA 471426N1024947 . 1
470948N1022901 .1 143-096-03ACD 471407N1024947 . 1
470922N1022755.1 143-096-10008 471255N1024956 . 1
471428N1023753.1 143-096-12ADB 471322N1024704 . 1

471415N1023753 .1 143-096-12ADD 471315N1024655 . 1
471250N1023753.1 143-096-16AAB 471242N1025053 . 1
471250N1023753 .2 143-096-16CBA 471216N1025141 . 1
471256N1023143.1 143-096-18CDB 471202N1025404 . 1
471243N1023744.1 143-096-21BDD 471130N1025122 . 1
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BB B

143-0 - BC B
143-094-08000 1
143-094-O8CCC 2
143-094-1200A
143-094-17BB A

143-093-3100 0
143-0193-3388 8
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LOCA L
WEL L
NUMBER

LAT-LONG
LOCA L
WEL L

NUMBER
LAT-LONG

LOCA L
WEL L

NUMBER
LAT-LON G

143-096-25DCC 471012N1024723 .1 144-091-20CDAI 471624N1021427 .1 144-092-26ABD 471605N1021756 . 1

143-096-27DBB 471032N1024956 .1 144-091-20CDA2 471624N1021427.2 144-092-26CAD 471539N1021814 . 1

143-096-32DBA 470939N1025219 .1 144-091-228C01 471643N1021213.1 144-092-27AAA 471612N1021852 . 1

143-096-33BC8 470952N1025151 .1 144-091-22BCD2 471643N1021213.2 144-092-2908A 471546N1022143 . 1
143096-33CBB 470939N1025151 .1 144-091-23088 471637N1021028.1 144-092-29000 471527N1022124 . 1

143-097-01880 471419N1025530 .1 144-091-30AAA1 471611N1021505 .1 144-092-30800 471553N1022318 . 1
143-097-05DAC 471352N1025948 .1 144-091-30AAA2 471611N1021505 .2 144-092-31DCD 471435N1022259 . 1

143-097-0508A 471358N1025957 .1 144-091-30AB 471608N1021528 .1 144-092-31DDC 471435N1022249 . 1
143-097-09C0D 471247N1025900 .1 144-091-30CBB 471546N1021611 .1 144-092-32DAC 471448N1022134 . 1
143-097-14000 471155N1025656 .1 144-091-3000A1 471533N1021602 .1 144-092-32000 471435N1022124 . 1

143-097-200CD 471102N1025957 .1 144-091-3000A2 471533N1021602 .2 144-092-3480D 471501N1021930 . 1
143-097-24088 471123N1025501 .1 144-091-34BAA 471519N1021154 .1 144-093-08ABB 471847N1022928 . 1

143-097-34DCD 470918N1025725.1 144-091-340081 471440N1021126 .1 144-093-11ABC 471841N1022540 . 1

144-091-04BBC 471932N1021339 .1 144-091-34DDB2 471440N1021126 .2 144-093-148CC 471735N1022618 . 1

144-091-04BCA 471925N1021329.1 144-092-02DCD 471854N1021756 .1 144-093-14CBB1 471729N1022618 . 1

144-091-04BCB 471925N1021339.1 144-092-04AC81 471926N1022037 .1 144-093-14CBB2 471729N1022618 . 2

144-091-05A0A 471925N1021348 .1 144-092-04ACB2 471926N1022037.2 144-093-15ADB 471742N1022637 . 1

e 144-091-08BBA1 471847N1021446.1 144-092-04088 471913N1022037 .1 144-093-15CBC 471722N1022734 . 1
^' 144-091-08B8A2 471847N1021446 .2 144-092-05A88 471939N1022153.1 144-093-16CBD 471722N1022840 . 1

144-091-10ACD 471827N1021135 .1 144-092-07ADD 471828N1022240.1 144-093-16DAD 471722N1022743 . 1

144-091-10808 471833N1021204.1 144-092-07DAA 471822N1022240.1 144-093-17ADA 471742N1022859 . 1
144-091-10CAA1 471820N1021154 .1 144-092-07000 471802N1022240.1 144-093-17A00 471735N1022859 . 1

144-091-10CAA2 471820N1021154.2 144-092-08000 471802N1022230 .1 144-093-170A4 471729N1022859 . 1

144-091-10CAA3 471820N1021154 .3 144-092-08CDA1 471809N1022202.1 144-093-17DOA 471716N1022859 . 1
144-091-10CBB 471821N1021223 .1 144-092-08COA2 471809N1022202 .2 144-093-18AAC1 471749N1023024 . 1

144-091-10008 471808N1021223 .1 144-092-09BCA 471835N1022105.1 144-093-18AAC2 471749N1023024 . 2
144-091-11888 471846N1021107 .1 144-092.-10A0C1 471828N1021902 .1 144-093-2369A1 471650N1022512 . 1
144-091-118CA1 471833N1021057 .1 144-092-10ADC2 471828N1021902 .2 144-093-23ADA2 471650N1022512 . 2

144-091-11BCA2 471833N1021057 .2 144-092-10A09 471828N1021852 .1 144-093-24000 471617N1022502 . 1

144-091-11000 471801N1021107 .1 144-092-11DCB 471808N1021805 .1 144-093-25ADD 471551N1022356 . 1

144-091-11000 471801N1021000 .1 144-092-14ADD1 471736N1021737 .1 144-093-25CAD 471534N1022434 . 1
144-091-1288D 471840N1020941 .1 144-092-14A002 471736N1021737 .2 144-093-26BCC 47155141022618 . 1
144-091-12CBB 471820N1020950 .1 144-092-14800 471736N1021814 .1 144-093-26CBC 471538N1022618 . 1

144-091-13CBC1 471722N1020950 .1 144-092-14CAA 471729N1021814 .1 144-093-26DDA 471531N1022512 . 1

144-091-13CBC2 471722N1020950 .2 144-092-14CDD 471710N1021814 .1 144-093-27ACD1 471551N1022646 . 1

144-091-15CAD1 471722N1021154 .1 144-092-17ADB 471743N1022134 .1 144-093-27ACD2 471551N1022646 . 2

144-091-15CA02 47I722N1021154 .2 144-092-19AAA1 471704N1022240 .1 144-093-27CDA 471531N1022705 . 1

144-091-15DAC 471722N1021126 .1 144-092-19AAA2 471704N1022240 .2 144-093-29ADC 471551N1022909 . 1

144-091-17000 471158N1021358 .1 144-092-22ADA 471651N1021852 .1 144-093-29ADD 471551N1022859 . 1

144-091-1880A 471742N1021543 .1 144-092-24CBC 471631N1021727 .1 144-093-290AA 471544N1022859 .1



LDCA L
WEL L

NUMBER
LAT-LONG

LAICA L
WEL L

NUMBER
LAT-LONG

LDCA L
WEL L

NUMBER
LAT-LON G

144-093-32BCD 471458N1022956 .L 144-095-06BAA1 471942N1024555 .1 144-096-30000 471518N1025305 . 1
144-094-01BCA 471927N1023227 .1 144-095-06BAA2 471942N1024555 .2 144-096-35000 471424N1024856 . 1
144-094-018C8 471847N1023324 .1 144-095-07CAC 471815N1024605 .1 144-097-02CDC 471853N1025616 . 1
144-094-01BCC 471920N1023237 .1 144-095-10AAD 471841N1024133 .1 144-097-04AAA1 471940N1025801 . 1
144-094-01CBC 471907N1023237.1 144-095-108AA 471848N1024211 .1 144-097-04AAA2 471940N1025801 . 2

144-094-01000 471854N1023131 .1 144-095-10BBB 471848N1024239 .1 144-097-07AAC 471839N1030044 . 1
144-094-04ABB 470402N1023548 .1 144-095-10CBC 471814N1024239 .1 144-097-08080 471812N1025937 . 1
144-094-06DAA 471914N1023748 .1 144-095-140001 471708N1024124 .1 144-097-120001 471759N1025519 . 1
144-094-07DAA1 471822N1023748 .1 144-095-140002 471708N1024124 .2 144-097-120002 471759N1025519 . 2
144-094-070AA2 471822N1023748 .2 144-095-18DCA1 471715N1024537 .1 144-097-120003 471759N1025519 . 3

144-094-100AA 471821N1023402 .1 144-095-18DCA2 471715N1024537 .2 144-097-13880 471745N1025519 . 1
144-094-10000 471802N1023402 .1 144-095-26AAA 471608N1024019 .1 144-097-14AAB 471752N1025538 . 1
144-094-11BAA 471847N1023324 .1 144-095-26ABB1 471608N1024047 .1 144-097-14ABD1 471745N1025547 . 1
144-094-12088 471821N1023159 .1 144-095-26ABB2 471608N1024047 .2 144-097-14AB02 471745N1025547 . 2
144-094-13BCB 471742N1023237 .1 144-095-266883 471608N1024047 .3 144-097-14AB03 471745N1025547 . 3

144-094-13000 471709N1023237 .1 144-095-26ABB4 471608N1024047 .4 144-097-20CD0 471610N1025956 . 1
144-094-16000 471709N1023517 .1 144-095-27DBC 471534N1024201 .1 144-097-240AB 471631N1025421 . 1
144-094-170061 471716N1023633 .1 144-095-30000 471522N1024537 .1 144-097-26CB01 471530N1025626 . 1
144-094-17DOA2 471716N1023633.2 144-095-32DCC 471428N1024431 .1 144-097-26CBD2 471530N1025626 . 2
144-094-20AD01 471643N1023633 .1 144-095-34BAA 471514N1024211 .1 144-097-26CCA 471523N1025626 . 1

144-094-20AOD2 471643N1023633 .2 144-095-35ACB1 471501N1024047 .1 144-097-27DAA1 471537N1025645 . 1
144-094-21888 471703N1023623 .1 144-095-35ACB2 471501N1024047 .2 144-097-270662 471537N1025645 . 2
144-094-22CDC 471617N1023449 .1 144-095-36AAA 471514N1023904 .1 144-097-318881 471509N1030141 . 1
144-094-24808 471649N1023218 .1 144-096-010DC 471854N1024642 .1 144-097-31BBB2 471509N1030141 . 2
144-094-24800 471643N1023208 .1 144-096-02CAD1 471908N1024828 .1 144-097-318883 471509N1030141 . 3

144-094-280A 471535N1023530.1 144-096-02CAD2 471908N1024828 .2 144-097-32CBA 471442N1030015 . 1
144-094-29AAA 471610N1023633.1 144-096-06ACD 471920N1025314 .1 145-091-01888 472452N1021332 . 1
144-094-29800 471551N1023720.1 144-096-07AAA 471847N1025255 .1 145-091-01BCC 472432N1021332 . 1
144-094-30CAC1 471538N1023835 .1 144-096-10ACC 471827N1024934 .1 145-091-01088 472426N1021332 . 1
144-094-30CAC2 471538N1023835 .2 144-096-10CAA 471820N1024944 .1 145-091-050001 472407N1021730 . 1

144-094-30CDB 471531N1023835 .1 144-096-10088 471820N1024934 .1 145-091-050002 472407N1021730 . 2
144-094-31000 471432N1023148 .1 144-096-12ACC 471827N1024701 .1 145-091-050003 472407N1021730 . 3
144-094-32000 471432N1023739.1 144-096-14CAA1 471726N1024828 .1 145-091-100001 472314N1021536 . 1
144-094-348481 471518N1023449 .1 144-096-14CAA2 471726N1024828 .2 145-091-10CD02 472314N1021536 . 2
144-094-34BAB2 471518N1023449 .2 144-096-15BBB 47I753N1025013 .1 145-091-110001 472314N1021420 . 1

144-095-01880 471934N1024000 .1 144-096-22000 471612N1025013 .1 145-091-110002 472314N1021420 . 2
144-095-03AA0 471934N1024133.1 144-096-22CCD 471612N1025003 .1 145-091-126641 472400N1021226 . 1
144-095-03AOD 471921N1024133 .1 144-096-30ABC 471558N1025324 .1 145-091-12AAA2 472400N1021226 . 2
144-095-030AA 471914N1024133 .1 144-096-30DCA1 471524N1025314 .1 145-091-16000 472222N1021720 . 1
144-095-05DCD 471855N1024422 .1 144-096-300CA2 471524N1025314 .2 145-091-1780 472252N1021813 .1
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WEL L
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LAT-LONG
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145-091-17DCC 47222 :0)1021758 .1 145-092-19CAC 472143N1022713 .1 145-092-31DDO 471945N1022625 . 1

145-091-18CAB 472242N1021933 .1 145-092-19CDD 472130N1022703.1 145-092-32C00 471945N1022547 . 1

145-091-18OBB 472242N1021914 .1 145-092-20ADC1 472156N1022518.1 145-092-36CDD 471 1945N1022040 . 1

145-091-19CBD 472144N1021943 .1 145-092-20A0C2 472156E11022518 .2 145-093-02CBB1 472427N1023006 . 1
145-091-19CCD 472131N1021943.1 145-092-20BBB 472216N1022616 .1 145-093-02CB82 472427N1023006 . 2

145-091-20AAA1 472216N1021730 .1 145-092-22ACC 472156N1022304 .1 145-093-04DCC 472407N1023201 . 1

145-091-20AAA2 472216N1021730 .2 145-092-22ADD 472156N1022235 .1 145-093-04DDD 472407N1023132 . 1
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145-091-26ACD1 472104N1021401 .1 145-092-22DAA3 472150N1022235 .3 145-093-09000 472315N1023239 . 1
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145-091-27BCC 472104N1021604.1 145-092-23060 472143N1022118 .1 145-093-10CBD1 472328N1023113 . 1
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145'-091-30CAA 47205RN1021924.1 145-092-24CCB 472136N1022109 .1 145-093-146061 472255N1022858 . 1
145-091-30CAD 472051N1021924 .1 145-092-24000 472130N1022109.1 145-093-14ADA2 472255N1022858 . 2
145-091-300CC 472038N1021914.1 145-092-24000 472130N1022059 .1 145-093-15DDD 472223N1023015 . 1

a 145-091-32ABC1 472025N1021758 .1 145-092-24CDD1 472130N1022040 .1 145-093-17CBB 472242N1023356 . 1
145-091-32ABC2 472025N1021758 .2 145-092-24CD02 472130N1022040.2 145-093-17CC8 472229N1023356 . 1

145-091-33ADD 472012N1021614 .1 145-092-25AAC 472117N1022011 .1 145-093-17DBC 472236N1023317 . 1
145-091-34C8C 471959N1021604 .1 145-092-25AAD 472117N1022002.1 145-093-18000 472735N1023512 . 1

145-091-34C041 471952N1021536 .1 145-092-25ABA1 472123N1022021 .1 145-093-2000C 472131N1023356 . 1

145-091-34C062 471952N1021534 .2 145-092-25ABB 472123N1022031 .2 145-093-21C00 472131N1023210 . 1

I45-091-35BBB 472031N1021448 .1 145-092-25ABC 472117N1022031 .1 145-093-22DCA 472137N1023034 . 1

145-092-01DBA 472427N1022021 .1 145-092-25AOA 472110N1022002 .1 145-093-24ADD 472157N1022742 . 1

145-092-02CADI 472420N1022157 .1 145-092-25A0C1 472104N1022011 .1 145-093-25DC 472042N1022807 . 1
145-092-02CAD2 472420N1022157 .2 145-092-25ADC2 472104N1022011 .2 145-093-26BAD 472118N1022937 . 1

145-092-04CBC 472420N1022459 .1 145-092-25BAA1 472123N1022040 .1 145-093-26CCB 472045N1023006 . 1
145-092-04000 472407N1022411 .1 145-092-25BAA2 472123N1022040 .2 145-093-27DBC 472051N1023044 . 1

145-092-06000 472407N1022723 .1 145-092-25DAA 472057N1022002 .1 145-093-28BBC 472118N1023239 . 1
145-092-06000 472407N1022625 .1 145-092-250AB 472057N1022011 .1 145-093-29BCA 472111N1023346 . 1
145-092-08ABA 472400N1022528 .1 145-092-260001 472038N1022226 .1 145-093-29CDB1 472045N1023336 . 1
145-092-12DCC1 472315N1022031 .1 145-092-260002 472038N1022226 .2 145-093-29C0B2 472045N1023336 . 2
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145-092-17CDB 472229N1022556 .1 145-092-30ABB 472123N1022654 .1 145-093-32BBB1 472032N1023356 . 1
145-092-18CBA1 472242N1022723 .1 145-092-30BBB1 472123N1022732 .1 145-093-328882 472032N1023356 . 2

145-092-18CBA2 472242N1022723.2 145-092-30BBB2 472123N1022732 .2 145-093-32BB83 472032N1023356 .3
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LOCAL
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LOCA L
WEL L

NUMBER
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LOCA L
WEL L

NUMBER
LAT-LONG

145-096-35AAB2 472034N1025207.2 146-091-210CD 472642N1021633 .1 146-093-24DCC1 472643N1022811 . 1
145-096-35BBC 47202761025305 .1 146-091-22884 472728N1021555 .1 146-093-24DCC2 472643N1022811 . 2
145-097-01448 47245361025828 .1 146-091-22C84 47270261021555 .1 146-093-25ABB 47263761022811 . 1
145-097-020081 47241461025945 .1 146-091-248DB 472714N1021312 .1 146-093-26CBA 47261IN1022956 . 1
145-097-020082 472414N1025945.2 146-091-25DC 47255661021244 .1 146-093-26CBB 472611N1023006 . 1

145-097-07AAC 472354N1030453 .1 146-091-264481 472635N1021351 .1 146-093-27000 472551N1023122 . 1
145-097-08CBA 47233461030424 .1 146-091-26AAB2 47263561021351 .2 146-093-27CDD 47255161023053 . 1
145-097-08CBB 472334N1030433 .1 146-091-264483 472635N1021351 .3 146-093-27DAA 472611N1023015 . 1
145-097-08CBC 47232861030433 .1 146-091-28ABA 472636N1021633 .1 146-093-284441 472637N1023132 . 1
145-097-08CBD 472328N1030424 .1 146-091-28886 47263661021721 .1 146-093-28AAA2 47263761023132 . 2

145-097-08CC8 47232161030433 .1 146-091-308C0 472616N1021944 .1 146-093-28A90 472617N1023132 . 1
145-097-11ACC 472341N1030004 .1 146-091-31BAD 472537N1021925 .1 146-093-28CCA 472558N1023229 . 1
145-097-12BCD1 472341N1025916 .1 146-091-32CAA 472518N1021808 .1 146-093-28CCB 472558111023239 . 1
145-097-12BCD2 47234161025916 .2 146-091-34CBA 472517N1021555.1 146-093-280081 47255861023141 . 1
145-097-12040 47232961025819 .1 146-091-35BBC 472537N1021448 .1 146-093-280982 47255861023141 . 2

145-097-1400A 472230N1025936 .1 146-091-368CB 47253061021332.1 146-093-280083 472558N1023141 . 3
145-097-15CAD 47223661030131 .1 146-092-1488 472822N1022214 .1 146-093-29000 472551N1023356 . 1e 145-097-22DCC 47213261030121 .1 146-092-14000 472735N1022158.1 146-093-29000 472551N1023356 . 1

0+ 145-097-30AAB 47212561030453 .1 146-092-15000 47273561022236 .1 146-093-328881 472545N1023356 . 1
145-097-30ADD1 472105N1030443 .1 146-092-19DBC 472656N1022654 .1 146-093-328882 472545N1023356 . 2

145-097-30ADD2 472105N1030443 .2 146-092-22488 472729N1022304 .1 146-093-338A41 472545N1023210 . 1
145-097-32CAC1 472000N1030414 .1 146-092-27C88 472611N1022343 . 1 146-093-33BAA2 472545N1023210 . 2
145-097-32CAC2 472000N1030414 .2 146-092-27000 47255161022236 .1 146-093-34CBA 472519N1023113 . 1
145-097-340001 471948N1030200 .1 146-092-28000 472551N1022459 .1 146-093-34C88 472519N1023122 . 1
145-097-340002 471948N1030200 .2 146-092-29DDC1 47255161022518 .1 146-093-34000 472459N1023122 . 1

145-097-34CCD 471948N1030150 .1 146-092-29DDC2 47255161022518 .2 146-093-34DCD 472459N1023034 . 1
145-097-35000 471948111025936 .1 146-092-30DAA 472611111022625 .1 146-094-04BBC 472958%1024018 . 1
146-091-01DDC 47291861021234 .1 146-092-32C00 472459N1022547 .1 146-094-05CBD 47293261024124 . 1
146-091-05C88 472938N1021837 .1 146-092-34488 47254561022304 .1 146-094-05DCC 472917N1023900 . 1
146-091-OBCAA 472846111021808 .1 146-092-350401 472512111022119 .1 146-094-08DAC1 472840111024037 . 1

146-091-1108 47284361021443 .1 146-092-350A02 47251261022119.2 146-094-08DAC2 472840N1024037 . 2
146-091-13BCA1 47280761021322 .1 146-093-03COD 47291961023053.1 146-094-08040 472840N1024027 . 1
146-091-13BCA2 472807N1021322 .2 146-093-15DDD 47273561023015 .1 146-094-13CB8 472755N1023629 . 1
146-091-14A0C 47280061021351 .1 146-093-17CBB 47275561023356.1 146-094-15ACC1 472801N1023823 . 1
146-091-14008 472740N1021351 .1 146-093-19800 47270961023443 .1 146-094-15ACC2 47280161023823 . 2

146-091-17000 472735N1021818 .1 146-093-20400 47270961023248 .1 146-094-2004C 47265661024037 . 1
146-091-20ACA 47271561021749 .1 146-093-20CBC 472656N1023356.1 146-094-22BDD 472709N1023833 . 1
146-091-20000 472642N1021730 .1 146-093-2000A 472650N1023346 .1 146-094-22CCA 47265061023852 . 1
146-091-21CDD1 472642N1021652 .1 146-093-22ADD 472709N1023015.1 146-094-22DBB 472703N1023823 . 1
146-091-21CD02 47264261021652 .2 146-093-22000 472643N1023122 .1 146-094-23440 472722N1023638 .1
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LOCA L
WEL L
NUMBER

LAT.-LONG
LOCAL
WEL L

NUMBER

LAT-LONG
LOCA L
WEL L

NUMBER
LAT.-LONG

147-093-290CA 473111N1023304.1 147-097-058DB 473503N 1030416.1 148-094-13880 473834141023616 . 1

147-093-35CBC 473025N1023002.1 147-097-06ABB 473516N1030513.1 148-094-140AC 473808141023645 . 1

147-094-02AD 473501N1023640.1 147-097-10004 473346NI030055.1 148-094-20000 473705N1024025 . 1

147-094-26808 473139N1023742 .1 147-097-110AA1 473359141025938 .1 148-094-25000 473613141023626 . 1

147-094-33DB 473031N1023932 .1 147-097-11OAA2 473359N1025938 .2 148-094-260C4 473619N1023655 . 1

147-094-34840 473054N1023830.1 147-097-11088 473359N1030007 .1 148-094-33AC0 473547N1023928 . 1

147-095-03448 473517N1024543.1 147-097-128081 473412N1025910 .1 148-095-01088 473958141024328 . 1

147-095-04BBA 473517N1024748 .1 147-097-1280E2 473412N1025910 .2 148-095-13ADC 473821N1024308 . 1

147-095-08BDC 473406N1024856 .1 147-097-12BDB3 473412N1025910 .3 148-095-22CCA 473711N1024631 . 1

147-095-12BCD 473406N1024356 .1 147-097-18080 473300N1030513 .1 148-095-29CBC 473626N1024916 . 1

147-095-12CA0 473354141024337 .1 147-097-208A8 473240141030416 .1 148095318AC 473601N1025014 . 1

147-095-130001 473250141024406 .1 147-097-244081 473228141025831 .1 148-095-31CCA 473529N1025023 . 1
147-095-130002 473250141024406 .2 147-097-244082 473228141025831 .2 148-095-32080 473535N1024827 . 1

147-095-1444A 473334N1024415 .1 148-092-03ABA 474023141022253 .1 148-095-338DB 473554N1024739 . 1

147-095-14CAC 473302N1024504 .1 148-092-03084 473957N1022253 .1 148-095-35BDD 473547N1024455 . 1

147-095-14CBB1 473309141024523 .1 148-092-05 474002N1022538 .1 148-096060CA 473947N1025726 . 1
147-095-14CBB2 473309N1024523 .2 148-092-06880 474016N1022702 .1 148-096-09ABD 473928N1025453 . 1

4' 147+095-14C883 473309141024523 .3 148-092-OABCA 474010141022721 .1 148-096-1188 473931141025302 . 1

147-095-17ACA 473322N1024827 .1 148-092-06608 474010141022711 .1 I48-096-15AAA 473842N1025316 . 1

147-095-18DAC 473302N1024935 .1 148-092-11CCB 473854N1022224 .1 148-096-17000 473758N1025648 . 1

147-095-19684 473243N1024945 .1 148-092-23CCA 473712N1022215.1 148-096-18ABC 473837N1025736 . 1

147-095-21484 473243N1024710 .1 148-092-26CCD 473614N1022215 .1 148-096-22BC8 473738141025424 . 1

147-095-22BBA 473243N1024631 .1 148-092-35BDA 473555N1022156.1 148-096-23888 473751N1025307 . 1

147-095-23CCA 473205141024513 . 148-093-04CA81 473957N1023217.1 148-096-25C08 473621N1025121 . 1

147-095-24A4C 473237N1024308 .1 148-093-04CAB2 473957N1023217 .2 148-096-35BCC 473549141025307 . 1

147-095-268B81 473152N1024523 .1 148-093-04CBD 473951N1023227 .1 148-097-04084 474000N1030233 . 1

147-095-268882 473152N1024523.2 148-093-05CCA1 473944N1023343 .1 148-097-09080 473902N1030233 . 1

147-096-21AAB1 473241141025442 .1 148-093-05CCA2 473944N1023343 .2 148-097-10CAA 473909N1030135 . 1

147-096-216682 473241N1025442.2 148-093-07404 473919N1023402 .1 148-097-12ABA 473934N1025843 . 1

147-096-21ACD1 473221N1025451.1 148-093-09BBC 473925N1023236 .1 148-097-17DAA 473817N1030330 . 1

147-096-21ACD2 473221N1025451 .2 148-093-10000 473847141023120 .1 148-097-20CAD 473719141030409 . 1

147-096-220001 473155N1025335.1 148-093-14CDC 473755N1022944 .1 148-097-22CDC 473706N1030145 . 1
147-096-2200O2 473155N1025335.2 148-093-15ACB 473827N1023041 .1 148-097-278C8 473647N1030204 . 1

147-096-28B8A 473149141025530 .1 148-093-1788D 473834141023343 .1 148-097-28ACB 473647N1030243 . 1

147-096-288CC 473129141025539 .1 148-093-20BCA 473736N1023343 .1 148-097-30ADA 473647N1030447 . 1

147-096-34BBA 473057N1025413 . 148-093-32CD8 473528141023334 .1 148-097-33488 473608N1030243 . 1
147-096-36CAC 473024N1025131 .1 148-094-01000 473938141023519 .1 148-097-338CC 473549N1030321 . 1
147-09h-36DCB 473018N1025111.1 148^094-03488 474023N1023821 .1 149-091-17848 474351N1022129 . 1

147-097-05444 473516N1030328.1 148-094-06080 473952N1024201.1 149-091-2280 470110141021200 . 1
147-097-05ADD 473457N1030328 .1 148-094-13AAO 473834N1023519.1 149-091-3000D 474121N1022256 .1



LnCA L
WEL L

NUMBER
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SPRIN G
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149-091-33BCC 474055N1022031 .1 144-097-11BBD 471839N1025626 .1 146-094-35AAB 472545N1023648 . 1
149-092-22CDC 474214N1022636.1 144-097-23ADD 471638N1025528 .1 146-095-19CBA 472703N1025023 . 1
149-092-29000 474121N1022851 .1 144-097-23BCB 471644N1025635 .1 146-095-30CDB 472558N1025013 . 1
149-093-02ACB 474523N1023241 .1 145-091-22CBC 472123N1021604 .1 146-095-30DCA 472558N1024944 . 1
149-093-05CDC 474450N1023650 .1 145-091-27BCC 472104N1021604 .1 146-095-32CB9 472519N1024915 . 1

149-093-08000 474358N1023631 .1 145-092-08DAD 472328N1022508 .1 146-095-35DDC 472459N1024426 . 1
149-093-09CCD 474358N1023543.1 145-092-13DDD 472222N1022002 .1 146-096-06BAO 472958N1025743 . 1
149-093-10AAA 474444N1023329 .1 145-092-14BAD2 472302N1022157 .1 146-096-11BAC 472906N1025246 . 1
149-093-14000 474306N1023320 .1 145-092-20ADC 472156N1022518 .1 146-096-11DAC 472840N1025208 . 1
149-093-1800B 474313N1023729 .1 145-092-20CBC 472143N1022616 .1 146-096-15CDC 472735N1025403 . 1

149-093-21DCA 474221N1023505 .1 145-092-24BCA1 472203N1022059 .1 146-096-23ADD 472709N1025158 . 1
149-093-23ACD 474240N1023232 .1 145-092-28DDB1 472044N1022401 .1 146-096-23CBB 472703N1025305 . 1
149-093-24AC 474243N1023120 .1 145-092-2800B2 472044N1022401 .1 146-096-23000 472643N1025305 . 1
149-093-25000 474122N1023056 .1 145-093-23000 472131N1023006 .1 146-096-27ADC 472617N1025324 . 1
149-093-27A8A 474208N1023348 .1 154-093-27000 472038N1023006 .1 146-096-27BC8 472624N1025422 . 1

149-093-34ACA 474103N1023348 .1 145-093-29BCD 472105N1023346 .1 146-096-32CBA 472519N1025645 . 1
150-091-35CCA 474551N1021747 .1 145-093-32AAC 472025N1023258 .1 146-096-33ACC 472525N1025500 . 1e 150-093-31ADD 474609N1023721 .1 145-095-07BC6 472348N1025032 .1 146-097-34CAD '472513N1020133 . 1

'0 150-093-33CAA 474603N1023525 .1 145-095-14BCB 472258N1024522 .1 147-091-14BDD 473314N1021417 . 1
145-095-18DCA 472258N1024522 .1 147-091-15ABC 473327N1021524 . 1

LOCAL
SPRING LAT-LONG 145-095-29CDB 472045N1024856 .1 147-091-22ABB 473241N1021524 . 1
NUMBER 145-095-32BDA 472019N1024846 .1 147-091-25DAD 473117N1021223 . 1

145-095-33CBB 472006N1024758 .1 147-091-26BDB 473136N1021427 . 1
141-092-24AAD 470120N1021621 .1 145-096-0100 472420N1025139 .1 147-091-26CAC 473117N1021427 . 1
141-097-15ABB 470216N1025720 .1 145-097-03AAB 472452N1030102 .1 147-091-31CDB2 473019N1021931 . 1
142-091-06CAD 470842N1021546 . 1
142-091-08ABB1 470823N1021420 .1 145-097-04ADC 472433N1030219 .1 147-094-04DAA 473438N1023908 . 1
142-096-04CDB2 470B33N1025122 .1 145 097-06CAB 472426N1030531 .1 147-094-040DB 473438N1023918 . 1

146-091-05CBA1 472938N1021827 .1 147-095-15CBA 473309N1024631 . 1
142-097-16CAA 470701N1025850 .1 146-091-05CBA2 472938N1021827 .2 147-095-18CBA 473309N1025023 . 1
143-094-14CDC 471158N1023346 .1 146-091-05CBA2 472938N1021827 .2 147-095-18DAD 473302N1024925 . 1
143-095-04AAC 471421N1024616 . 1
143-095-06BB 471424N1024641 .1 146-091-180BA 472754N1021906 .1 147-095-22BBA 473231N1024444 . 1
143-095-24CDA 471113N1023957 .1 146-091-2100C 47264241021623 .1 147-095-23ACB 473042N1024856 . 1

146-091-22BBA 472728N1021555 .1 147-095-32BDC 473243N1024641 . 1
143-097-03ADA 471412N1025705 .1 146-092-02DCA 472927N1020137 .1 147-095-32BDD 473042N1024837 . 1
143-097-20AAB 471128N1025948 .1 146-092-14CDD 472735N1022158 .1 147-096-27DDA 473110N1025316 . 1
144-092-08CDB 471809N1022211 . 1
144-093-27ACC 471551N1022656 .1 146-092-15CBB 472755N1022343 .1 147-097-01ADD 473457N1025822 . 1
144-095-30DCB 471522N1024537 .1 146-092-15CDB 472742N1022324 .1 147-097-02CBD 473444N1030036 . 1

146-092-25BCB 472624N1022110 .1 147-097-17AAA 473332N1030328 . 1
144-096-10CDC 471800N1024954 .1 146-093-10BAC 472906N1023103 .1 147-097-23BAD 473228N1030036 . 1
144-096-15BAB 471753N1024954 .1 146-094-26ADB 472624N1023648 .1 147-097-24ADB 473228N1025831 . 1
144-096-27CBA 471538N1025003 . 1
144-097-04CBB 471913N1025908 . 1
144-097-04CCA 471859N1025859 .1



LOCA L
SPRIN G
NUMBER

LAT-LON G

	

147-097-26000

	

473104N1030045 . 1

	

147-097-34CAA

	

473031N1030133 . 1

	

148-091-07BAA

	

473931N1021923 . 1

	

148-092-03ABA

	

474023N1022253 . 1

	

148-092-04CBD

	

473951N1022448 . 1

	

148-092-11AAC

	

473925N1022127 . 1

	

148-092-11ACA

	

473919N1022136 . 1

	

148-092-26ACA

	

473646N1022136 . 1

	

148-093-01DDC

	

473938N1022749 . 1

	

149-093-17BDD

	

473821N1023334 . 1

	

148-093-31DBD

	

473534N1023421 . 1

	

148-093-31DCC

	

473521N1023421 . 1

	

148-094-15CAD

	

473808N1023830 . 1

	

148-094-23CBD

	

473717N1023733 . 1

	

148-095-06ACA

	

474012N1024945 . 1

	

148-095-24BDA

	

473736N1024337 . 1

	

148-095-27DDB

	

473620N1024543 . 1

	

0 148-096-10DBC

	

473902N1025345 . 1

	

0 148-097-18ACB

	

47383ON1030516 . 1

	

149-091-08AAA

	

474444N1022040 . 1

	

149-091-16BBB

	

474351N1022031 . 1

	

149-091-16BCB

	

474338N1022031 . 1

	

149-094-16BCC

	

474332N1022031 . 1

	

149-092-07ABA

	

474444N1022958 . 1

	

149-092-25CDC

	

474121N1022403 . 1

	

149-092-27BBB

	

474207N1022656 . 1

	

149-092-30CAB

	

474141N1023027 . 1

	

149-092-32CCD

	

474029N1022920 . 1

	

149-092-35BDA

	

474102N1022510 . 1

	

149-092-35BDA

	

474102N1022510 . 1

	

149-093-03CAC

	

474503N1023417 . 1

	

149-093-12ACC

	

474424N1023125 . 1

	

149-093-20BDD

	

474240N1023641 . 1

	

149-093-21DCC

	

474214N1023515 .1
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