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GROUND-WATER BASIC DAT A

GRIGGS AND STEELE COUNTIES, NORTH DAKOT A

By

Joe S . Downey, R . D . Hutchinson, and Gary L . Sunderlan d

INTRODUCTIO N

The objectives of the hydrologic investigation in Griggs and Steel e

Counties, N . Dak . (fig. 1) were to :

	

(1) determine the location, extent ,

and nature of the major aquifers ; (2) evaluate the occurrence and movemen t

of ground water, including recharge and discharge ; (3) estimate the quan-

tities of water stored in the aquifers ; (4) estimate the potential yield s

of wells tapping the major aquifers ; and (5) determine the chemical quality

of the ground water .

The investigation was made cooperatively by the U .S . Geological Survey ,

North Dakota State Water Commission, North Dakota Geological Survey, an d

Griggs and Steele Counties Water Management Districts . The results of th e

investigation will be published in three separate parts .

	

Part 1 is a n

interpretive report describing the geology of the study area ; part 2 is a

compilation of the ground-water basic data ; and part 3 is an interpretiv e

report describing the ground-water resources . Part 2 makes available geo-

logic and hydrologic data collected during the county investigations an d

functions as a reference for the other reports .

The information in this report was collected chiefly between 1969 an d

1972, and consists of the following : (1) Geologic and hydrologic data fo r

1,190 wells and test holes ; (2) water-level measurements in 155 observatio n

wells ; (3) lithologic and geophysical logs of 414 test holes and wells ; an d

(4) chemical analyses of 297 water samples .

The data in this report are useful for estimating geologic and ground -

water conditions in Griggs and Steele Counties . For example, a person con-

sidering the construction of a new well can locate the proposed site o n

plate 1 (in pocket) . Characteristics of nearby wells may be determine d

from table 1 and the water-level fluctuations in the area may be determine d

from table 2 . The type of material encountered in nearby wells may b e
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FIGURE 1 .-County ground-water studies in North Dakota



determined from table 3 . The chemical quality of the water in adjacen t

wells may be determined from table 4 . In general, use of the informatio n

as a guide to conditions at different sites should be done with cautio n

because of the irregular distribution of many of the water-yielding rocks .

Well-Numbering System

The wells and test holes in the tables are numbered according to a

system of land survey in use by the U .S . Bureau of Land Management . Th e

system is illustrated in figure 2 . The first numeral denotes the townshi p

north of a base line, the second numeral denotes the range west of th e

fifth principal meridian, and the third numeral denotes the section i n

which the well is located . The letters A, B, C, and D designate, respec-

tively, the northeast, northwest, southwest, and southeast quarter section ,

quarter-quarter section, and quarter-quarter-quarter section (10-acre tract) .

For example, well 148-57-15ADD is in the SE ;SE;NE/ sec . 15, T . 148 N ., R .

57 W . Consecutive terminal numerals are added if more than one well o r

test hole is recorded within a 10-acre tract . The location of each wel l

and test hole listed in the tables is shown on plate 1 .
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METHODS OF STUD Y

Selected test holes were converted to observation wells for water -

level measurements (table 2) and water-quality sampling (table 4) . Th e

wells are usually constructed of 14-inch plastic casing with well screens .

Most of the observation wells were pumped a minimum of 6 hours befor e

water samples were collected for chemical analyses . Water-level measure-

ments were made periodically beginning in the fall of 1969 and extendin g

through December 1972 . Two wells were equipped with continuous water-leve l

recorders . Measurements will continue to be made in many of these well s

as part of the statewide observation-well network . The locations of th e

observation wells are shown on plate 1 .

Two types of logs are included in table 3--logs of test holes drille d

as part of this project and logs collected from other sources . Logs from

test holes drilled as part of this project are identified by the letter s

NDSWC . Most of these logs have a graphic log in addition to a descriptio n

of the materials penetrated . As available, electric logs are also shown .

Logs from other sources, such as well drillers, other government agencies ,

and previously published logs are also shown . Minor changes in wor d

order have been made on most of these logs . Many well-drillers' logs ten d

to show sand sizes as being coarser than they would be classified unde r

the modified Wentworth (1922) size scale .

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 .

WATER-QUALITY DAT A

The mineral constituents and physical properties of water reported i n

the table of analyses (table 4) include the concentrations of silica, iron ,

manganese, calcium, magnesium, sodium, potassium, bicarbonate, carbonate ,

sulfate, chloride, fluoride, nitrate, boron, and dissolved solids .

	

Value s

for hardness, noncarbonate hardness, sodium-adsorption ratio, percen t

sodium, specific conductance, pH, and water temperature are also given .

The water samples obtained for analyses during this study were collect-

ed in polyethylene bottles . For those metals considered unstable, a

separate sample was filtered and acidified for transport to the laboratory .
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The water analyses on samples were made by the North Dakota State Wate r

Commission, Bismarck, N . Oak ., using methods described by Brown and others ,

1970 . Often a period of several weeks elapsed between collection and th e

date of analysis . This time lapse influenced the value of the concentra-

tions shown in table 4 for pH, iron, bicarbonate, manganese, silica, carbo-

nate, calcium, and magnesium .

In addition to project collected samples, analyses from other avail -

able sources are tabulated in table 4 to give additional coverage . These

analyses are identifiable by their dates . Analyses prior to 1969 were no t

collected during the course of this project . The exact manner of collectio n

and analysis for each of these additional analyses is not known so car e

should be exercised in comparing data .

The dissolved mineral constituents in water are usually reported i n

milligrams per liter (mg/1), micrograms per liter (4/1), parts per millio n

(ppm), or grains per U .S . gallon (gr/gal) .

	

A milligram per liter is on e

thousandth (0 .001) of a gram of dissolved material per liter of solution .

A microgram per liter is one-millionth (0 .000001) of a gram of dissolve d

material per liter of solution . A part per million is a unit weight o f

dissolved material in a million unit weights of solution . A grain per U .S .

gallon is 1 grain (unit of weight) of dissolved material per U .S . gallon o f

solution .

Milligrams per liter is practically equivalent to parts per millio n

for water containing less than 7,000 mg/l dissolved solids . Milligrams

per liter can be converted to grains per gallon by dividing milligrams pe r

liter by 17 .12 .

	

One milligram per liter is equivalent to B .33 pounds o f

material per million gallons of water .

Micrograms per liter may be converted to milligrams per liter by

dividing micrograms per liter by 1,000 .

Mineral Constituents in Solutio n

Silica (SiO 2 )

Silica is dissolved from practically all rocks in Griggs and Steel e

Counties . Silica affects the usefulness of water because it contribute s

to the formation of scale in pipes, water heaters, and boilers .
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Iron (Fe )

Iron compounds are common in rocks in Griggs and Steele Counties an d

are easily leached by ground water . On exposure to air, water that contain s

more than 100 11g/1 of iron soon becomes turbid with the reddish-brow n

ferric hydroxide produced by oxidation . Ground water in the area usuall y

contained less than 3,000 ug/1 dissolved iron and had a median value o f

about 200 ug/l . The U .S . Public Health Service (1962) recommended an uppe r

limit of 300 0/1 of iron in drinking water because in greater concentra-

tions it imparts a metallic taste . It also causes reddish-brown stains o n

porcelain or enamelware and fixtures and on fabrics washed in the water .

Manganese (Mn )

Manganese resembles iron in its chemical behavior and in its occur-

rence in natural water, but is generally less abundant than iron . Mangan-

ese is especially objectionable in water used for laundry . Concentration s

as low as 200 ug/1 may cause a dark-brown or black stain on fabrics and

porcelain fixtures . The U .S . Public Health Service (1962) recommende d

upper limit for manganese in drinking water is 50 14/1 .

Calcium (Ca )

Calcium is a major cause of hardness and forms scale on utensils an d

on boilers and pipes . The calcium content of ground water may be as hig h

as several hundred milligrams per liter .

Magnesium (Mg )

Magnesium can be dissolved from many sources, particularly from dolo-

mitic rocks . The effect of magnesium in water is similar to that of cal-

cium . The magnesium content in soft water may amount to only 1 or 2 mg/l ,

but very hard water may contain more than 900 mg/l of magnesium .

Sodium and Potassium (Na and K )

Sodium is the predominant cation in some of the more highly mineral-

ized water found in Griggs and Steele Counties, and may exceed 16,000 mg/ l

in brines . The potassium concentration in water rarely exceeds 100 mg/ l

because potassium compounds in rocks are less soluble than sodium compound s

and because base exchange, adsorption by clays, and formation of new min-

erals tend to remove potassium from ground water . Moderate quantities o f
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sodium and potassium generally have little effect on the usefulness o f

water, but water that carries more than about 50 mg/l of the two ma y

require careful operation of steam boilers to prevent foaming . Water that

contains a large proportion of sodium salts may be unsatisfactory for irr-

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

in water makes it unsuitable for use in sodium-restricted diets (Nort h

Dakota State Department of Health, 1962) .

Bicarbonate and Carbonate (HCO3 and CO 3 )

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

most water . Although alkalinity is primarily due to the presence of bicar-

bonate and carbonate, other ions (such as silicates, phosphates, borates ,

possibly fluoride, and certain organic anions that occur in colored water )

also contribute to alkalinity . The significance of alkalinity to the

domestic, agricultural, and industrial user is usually dependent upon th e

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

moderate amounts of alkalinity do not adversely affect most uses .

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

Alkalinity (as CaCO3) = 0 .82 (HCO3) + 1 .34 (CO3 )

Sulfate (SO 4 )

Sulfate, an oxidation product of sulfur, is not a major constituen t

of the earth's crust ; however, it is widely distributed in various forms i n

both sedimentary and igneous rocks . Upon weathering, metallic sulfid e

deposits yield sulfate to ground water . Large quantities of sulfate may

also be dissolved from beds of gypsum, sodium-sulfate deposits, and som e

types of shale .

The sulfate content of water generally is not critical in many indus-

trial processes, but in association with calcium and magnesium, sulfate ma y

form hard scale in steam boilers .

The U .S . Public Health Service recommends 250 mg/l as the upper limi t

for sulfate in drinking water .

Chloride (Cl )

Large quantities of chloride may affect the industrial use of water by

increasing the corrosiveness of water that contains large quantities of

8



calcium and magnesium . The U .S . Public Health Service recommends an upper

limit of 250 mg/1 of chloride for drinking water .

Fluoride (F )

Fluoride concentrations between 0 .6 and 1 .7 mg/1 reportedly have a

beneficial effect on the structure and resistance to decay of children' s

teeth . The U .S . Public Health Service (1962, p . 8) states, "When fluorid e

is naturally present in drinking water, the concentration . should not averag e

more than the appropriate upper limit . . ." "Presence of fluoride in averag e

concentrations greater than two times the optimum values . . .shall constitut e

grounds for rejection of the supply." According to the U .S . Public Healt h

Service, the recommended optimum fluoride concentration in drinking wate r

depends on the annual average of the maximum daily air temperature . For

climates having an average daily maximum air temperature below 12°C (53 .7°F) ,

such as in Griggs and Steele Counties, the optimum fluoride concentratio n

is 1 .2 mg/1 and the recommended upper limit is 1 .7 mg/1 . Concentration s

higher than the stated upper limit may cause mottled enamel in teeth ,

endemic cumulative fluorosis, and skeletal defects .

Nitrate (NO 3 )

High nitrate content is of concern in drinking waters when such wate r

is used in the preparation of infant formula . When nitrate is ingested ,

converted to nitrite, and picked up by the blood stream of infants, i t

destroys the oxygen-carrying capacity of the blood, a condition known a s

"methemoglobinemia" (Comly, 1945) . This results in a cyanotic conditio n

and the infant appears blue . Investigations conducted so far indicate tha t

waters containing over 45 mg/l nitrate (as NO 3 ) can cause this conditio n

in infants but will have no adverse effect upon adults . High nitrate

values may also be indicative of fecal contamination as nitrate is presen t

in most human and animal wastes . Barnyards, feedlots, manure piles ,

septic-tank fields, silage juices, and decomposing plant and animal tissu e

are all common sources of nitrate in rural areas .

Boron (B )

Boron in small quantities is essential for plant growth, but irriga-

tion water containing more than 1,000 pg/1 boron is detrimental to boron -

sensitive crops .
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Dissolved solid s

The reported quantity of dissolved solids, the residue on evaporatio n

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

water . It may also include some organic matter and water of crystalli-

zation . Water with less than 500 mg/l of dissolved solids usually is sat-

isfactory for domestic and some industrial uses . Water containing severa l

thousand milligrams per liter dissolved solids is sometimes successfull y

used for irrigation where practices permit the removal of soluble salt s

through the application of large volumes of water on well-drained lands ,

but generally water containing more than about 2,000 mg/l is considere d

to be unusuitable for long-term irrigation under average conditions .

Properties and Characteristics of Wate r

Hardnes s

Hardness is the characteristic of water that receives the most atten-

tion in industrial and domestic use . As hardness increases, so does the

quantity of soap required to produce lather . Hard water is also objection -

able because it contributes to the formation of scale in boilers, wate r

heaters, radiators, and pipes, with a resultant decrease in rate of hea t

transfer and possibility of water-heater or boiler failure .

Hardness is caused almost entirely by compounds of calcium and mag-

nesium . Other constituents--such as iron, manganese, aluminum, barium ,

strontium, and free acid--also cause hardness, although they usually ar e

not present in quantities large enough to have any appreciable effect .

Generally bicarbonate and carbonate ions determine the proportions o f

"carbonate" hardness of water . Carbonate hardness is the amount of hard-

ness chemically equivalent to the amount of bicarbonate and carbonate i n

solution . Carbonate hardness is approximately equal to the amount o f

hardness that is removed from water by boiling and is termed temporar y

hardness .

Noncarbonate hardness is the difference between the hardness calcu-

lated from the total amount of calcium and magnesium in solution and th e

carbonate hardness . If the carbonate hardness (expressed as calcium car-

bonate) equals the amount of calcium and mangesium hardness (also expresse d

as calcium carbonate) there is no noncarbonate hardness . Noncarbonat e

10



hardness is about equal to the amount of hardness remaining after wate r

is boiled . The scale formed at high temperatures by the evaporation of

water containing noncarbonate hardness commonly is tough, heat resistant ,

and difficult to remove .

Although many people talk about soft water and hard water, there ha s

been no firm line of demarcation . Water that seems hard to some peopl e

may seem soft to others . As a general reference, the U .S . Geologica l

Survey uses the following classification of water hardness .

Calcium and magnesiu m
hardness, as CaCO 3

	

(milligrams per liter)

	

Hardness descriptio n

	

0-60

	

Sof t

	

61-120

	

Moderately hard

	

121-180

	

Har d

More than 180

	

Very hard

Water ranging in hardness from 0 to 60 mg/l generally is suitable fo r

public or domestic use without softening . Water with hardness greate r

than 60 mg/l is improved by softening to reduce soap consumption an d

accumulation of scum on water fixtures .

Sodium-adsorption ratio (SAR )

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

Salinity Laboratory Staff (1954) .

	

It is the ratio expressing the relativ e

activity of sodium ions in exchange reaction with soil and is an index o f

the sodium or alkali hazard to the soil . Sodium-adsorption ratio i s

expressed by the equation :

Na +

SAR =

	

l Ca+++Mg++

J

	

2

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

liter or equivalents per million .
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Water is divided into sixteen classes (U .S . Salinity Laboratory Staff ,

1954, p . 80) depending upon the SAR and specific conductance . Water varie s

in respect to sodium hazard and specific conductance from that which ca n

be used for irrigation on almost all soils to that which is generall y

unsatisfactory for irrigation .

Specific conductance (micromhos per centimeter at 25°C )

Specific conductance is used to estimate the amount of dissolve d

solids in water . Commonly in Griggs and Steele Counties the amount o f

dissolved solids (in milligrams per liter) is about 70 percent of th e

specific conductance (in micromhos per centimeter at 25°C) .

Hydrogen-ion concentration (pH )

Hydrogen-ion concentration is expressed in terms of pH units . The

values of pH often are used as a measure of the solvent power of water o r

as an indicator of the chemical behavior certain solutions may have towar d

rock minerals .

The degree of acidity or alkalinity of water, as indicated by th e

hydrogen-ion concentration, affects the corrosive properties of water, an d

partly determines the proper treatment that may be necessary at water -

treatment plants . A pH of 7 .0 indicates that the water is neither aci d

nor alkaline . Readings progressively lower than 7 .0 denote increasin g

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

alkalinity .

Temperatur e

Temperature is an important factor in properly evaluating the useful-

ness of water . This is evident for such a direct use as an industria l

coolant . Temperature is also important, but perhaps not so evident, fo r

its indirect influence upon concentrations of dissolved gases and minera l

matter in ground water . Temperature in this report (tables 1 and 4) ar e

expressed in degrees Celsius (Centigrade) . Degrees Celsius and the equiv-

alent temperature in degrees Fahrenheit are given in the followin g

table .

12



Degrees

	

Celsius

	

(°C) Degrees

	

Fahrenheit

	

(°F )

3 .0 3 8
4 .0 3 9
4 .5 4 0
5 .0 4 1
5 .5 4 2
6 .0 4 3
6 .5 4 4
7 .0 4 5
7 .5 4 6
8 .5 4 7
9 .0 4 8
9 .5 4 9

10 .0 5 0
10 .5 5 1
11 .0 5 2
11 .5 5 3
12 .0 5 4
12 .5 5 5
13 .5 5 6
14 .0 5 7
14 .5 5 8
15 .0 5 9
15 .5 6 0
16 .0 61

The temperature of ground water within 60 feet (18 .3 meters) of th e

surface approximates the mean annual air temperature and probably increase s

about 0 .56°C (1°F) for each 60 to 100 feet (18 .3 to 30 .5 meters) o f

increase in depth .
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TABLE 1 .--Records of wells and test holes

EXPLANATIO N

Owne r

NDSWC 8356, North Dakota State Water
Commission, test-hole number 835 6

SCS, U .S . Soil Conservation Servic e

USAF, U .S . Air Forc e

USBR, U .S . Bureau of Reclamatio n

USGS, U .S . Geological Surve y

Water level	 (feet )

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

Use of wate r

C, commercia l
H, domesti c
I, irrigatio n
K, domestic and stoc k
P, public suppl y
S, stoc k
T, institutiona l
U, unuse d
Z, other

Major aquife r

D, Dakota Grou p
N, Niobrara Formatio n
P, Pierre Formatio n

1G, surface sand and gravel deposi t
01, lake deposi t
31, outwash deposi t
41, glacial til l
51, buried-glaciofluvial deposi t
52, buried-channel deposit

16

Water-bearing materia l

Modifiers

1, very fine graine d
2, fine graine d
3, medium graine d
6, claye y
7, silty
8, sandy
9, gravell y
J, jointed or fracture d

Major lithology

F, shal e
G, grave l
P, clay
Q, sil t
R, sand and grave l
S, san d
T, til l
X, silty sand
Y, clayey grave l

Specific conductance (i n
micromhos per centi-
meter at 25 0C)

0, 0-50
1, 51-15 0
2, 151-30 0
3, 301-50 0
4, 501-1,00 0
5, 1,001-2,00 0
6, 2,001-5,00 0
7, 5,001-10,000



CASING DATE HATER
SPE -
CIFIC TEM- ALTI -

LOCAL
DRILLED
DEPTH

WEL L
DEPTH

CASIN G
DEPTH

D1AM -
ETER

DAT E
DRILLED

WATE R
LEVEL

WATER
LEVEL

US E
OF

MAJOR
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CON -
DUCT
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ATURE
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OF LS DOWNER

NUMBER (FT .) (FT .) (FT .) (IN .) (FT .) MEAS . WATER ANCE (°C) (FT . )

144-054-01AA8 M .HOLMAN 32 -- 42 -- 7 10-69 S -- -- -- -- 112 0
144-054-01A88 NDSWC 8356 300 128 122 1 1972 8 10-72 U 51 35 5 7 .0 112 0
144-054-02AA0 W.HENDERSON 180 -- 2 1937 20 - K -- -- 5 7 .0 112 5
144-054-04000 M .GISVOLD 55 51 2 1957 5 H 4 -- 1140
144-054-05AAA NDSWC 8357 300 -- -- -- 1972 -- U -- 114 5

144-054-06000 J .MOTTER 28 24 13 10-69 H -- -- 114 0
144-054-12A8A R .SATROM 40 36 -- 14 10-69 H 5 112 5
144-054-130081 O.GROVEN 50 -- 2 1961 40 -- K -- -- 4 115 0
144-054-130082 O.GROVEN 34 -- 24 1946 30 -- S 51 8G -- 115 5
144-054-14AAD M.WORKIN 33 10 1949 18 7-70 K 51 7S 5 113 5

144-054-178AB JONDAHL BROS . 90 30 1949 30 U -- -- -- 117 0
144-054-17880 JONDAHL BROS . 120 4 1968 35 -- S 51 7S 3 117 0
144-054-17880 JONDAHL BROS . 110 -- 3 1960 40 -- H 51 7S 4 117 5
144-054-18AAA NDSWC 3987 300 76 70 1 1970 20 6-70 U 51 7S 4 -- 116 5
144-054-220CD1 NDSWC 8064 220 103 100 1 1971 19 8-71 U 51 7S 5 7 .5 115 1

144-054-220002 NDSWC 8064A 140 113 107 1 1971 20 10-71 U 51 7S 5 7 .5 115 5
144-054-220003 NDSWC 80648 140 83 77 1 1971 22 10-71 U 51 7S -- -- 115 6
144-054-22CCD4 NDSWC PROD WELL 93 63 8 1971 21 9-71 U 51 75 5 115 3
144-054-220005 NDSWC AQTEST -0 05 82 79 1 1971 24 9-71 U 51 7S -- 115 3
144-054-24848 A .OLSTAD 30 -- 30 1954 15 -- K -- -- 9 113 5

144-054-248AC A .OLSTAD 22 -- 42 -- 10 10-69 S -- -- -- -- 113 0
144-054-24000 NOSWC 8355 340 123 117 1 1972 48 10-72 U 51 3S 5 7 .5 118 0
144-054-250001 NDSWC 4299 410 331 328 1 1970 56 12-70 U 51 7S -- -- 119 0
,144-054-250002 NDSWC 4299A 140 126 123 1 1970 50 12-70 U 51 7S 119 0
144-054-26888 NDSWC 3986 360 106 100 1 1970 20 1-71 U 51 7S 118 5

144-054-27ABA NDSWC 8064F 320 -- -- -- 1971 -- -- U 51 7S 116 0
144-054-27A88 NDSWC 80640 140 83 77 1 1971 17 10-71 U 51 75 -- -- 115 0
144-054-27A80 NDSWC 8064D 140 83 77 4 1971 29 9-71 U 51 7S 5 7 .0 116 2
144-054-28CC0 NDSWC

	

3985 340 104 99 1 1970 20 6-70 U 51 3S 4 7 .5 115 5
144-054-280001 R .KNIGHT 80 -- 2 -- 20 -- S -- -- 5-- 1150

144-054-280002 R .KNIGHT 80 74 2 1950 23 H 51 7S 5 -- 115 0
144-054-29000 W .STEINKE 20 -- 8 -- 15 -- S 51 75 5 9 .0 116 0
144-054-31000 NDSWC

	

8353 340 103 97 1 1972 37 10-72 U 51 3S 5 -- 118 0
144-054-3289A1 H .SATROM 80 -- 2 1967 50 - H -- -- 5 118 0
144-054-3288A2 H .SATROM 80 2 1964 20 S 51 7S -- 117 5

144-054-34000 NDSWC

	

8354 400 1972 __
-- U 120 0

144-055-02000 V .VISBY 32 30 12 10-69 U 113 0
144-055-020001 V .WENNERSTROM 32 30 26 -- H 4 115 0
144-055-0200D2 V .WENNERSTROM 32 24 27 10-69 S 115 0
144-055-0200D3 V .WENNERSTROM 26 21 -- H 1145
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CIFIC TEM- ALTI -
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144-055-03000 L .BAYMAN 40 -- 24 15 H 4 114 5
144-055-03000 V.VISBY 45 3 25 K 4 1140
144-055-048481 E .SELANDER 26 36 20 H -- -- 115 0
144-055-046482 E .SELANDER 17 30 15 U -- -- -- 115 0
144-055-05ABA H .LARSON 28 24 10 K 6 4.4 116 5

144-055-05ABB H .LARSON 32 36 -- 16 10-69 K 117 0
144-055-05ABC H .LARSON 30 30 -- 12 -- K -- 6 116 5
144-055-06BC81 O .GERMUNDSON 23 -- 24 1944 11 9-44 K -- -- -- 120 1
144-055-06BC82 NDSWC

	

3981 200 138 118 1 1970 6 6-70 U 9P 6 4 .6 120 5
144-055-06C68 L .BRAISTED 20 -- 24 -- 10 -- H -- 5 -- 121 5

144-055-040001 NDSWC 5617 150 -- -- -- 1969 -- -- U 51 9S -- 121 0
144-055-060002 NDSWC 5617A 18 15 1 1969 4 1-70 U 51 S 5 121 0
144-055-078AA USGS 21 218 -- -- -- -- -- -- U 51 6G -- 120 5
144-055-07BCA F .OXTON 24 -- 1935 16 H -- -- -- 121 0
144-055-06880 E .STEINKE 22 36 1951 10 H 6 119 0

144-055-09A88 NDSWC 3982 300 39 19 1 1970 6 6-70 U 51 9S 5 114 0
144-055-104801 NDSWC 5618 260 -- -- -- 1969 -- -- U 51 9S -- 113 5

m 144-055-104682 NDSWC 5618A 23 20 1 1969 3 1-70 U -- 9S 5 113 5
144-055-10BBA V .VISBY 40 -- 4 1966 15 -- H -- -- 5 -- 114 0
144-055-10DOC C .MCCULLOUGH 30 2 -- 8 K 5 114 5

144-055-14000 D .FISHER 30 -- 36 1933 15 H 4 115 0
144-055-14000 D .FISHER 42 35 2 -- 22 -- S 4 115 5
144-055-16868 C .HAHN 20 -- - 8 10-69 U -- -- 1145
144-055-180881 R .INGISON 18 24 13 10-69 H 5 119 5
144-055-18C882 R .INGISON 16 42 10 S 5 119 0

144-055-19C88 G .STAHL 17 -- 36 -- 11 10-69 U -- -- -- 120 0
144-055-19CCD1 USAF M-0 872 742 726 8 1963 73 6-63 H 0 7S 6 -- 118 0
144-055-19CCD2 USAF

	

S231 130 -- 4 -- 19 4-62 U 51 S -- 1190
144-055-22000 J .OHLIN 66 60 2 1965 40 -- K -- -- 5 - 117 0
144-055-22DC0 K .ERICKSON 40 34 2 1948 30 -- K -- 5 1160

144-055-24ACC A .LANGDAHL 35 -- 24 1945 19 10-69 H -- 5 115 5
144-055-25444 E .LANGDAHL 87 81 4 1969 -- -- H -- -- 5 1170
144-055-25ABA NDSWC 8063 120 93 87 1 1971 28 9-71 U 51 9S 4 -- 116 5
144-055-26886 NDSWC 3983 300 68 53 1 1970 18 6-70 U 51 9S 5 7 .5 116 0
144-055-26000 NDSWC 8062 260 73 67 1 1971 10 9-71 U 51 7R 5 -- 115 5

144-055-27000 NDSWC 3984 320 81 78 1 1970 34 6-70 U 51 3S 5 7 .5 118 5
144-055-28400 E .TATE 65 59 2 1969 50 -- H -- S 5 -- 118 0
144-055-29ABA G .FLICKINGER 30 -- 30 -- 15 H -- 6 117 0
144-055-300DC S .JOHN SON 27 36 1969 18 K -- 6 119 0
144-055-32A8B R .HELGESON 35 24 -- 25 -- H -- -- 1190



CASING CATE WATER
5PE -
CIF(C TEM- ALTI -

DRILLED WELL CASING 01AM- DATE WATER WATER USE MAJOR BEARING CON- PER- TUDE -

LOCAL OWNER DEPTH DEPTH DEPTH ETER DRILLED LEVEL LEVEL OF AQUIFER MATERIAL DUCT ATURE OF LS U
NUMBER (FT .) (FT .) (FT .) (IN .) (FT .) MEAS . WATER ANCE ( C CI (FT . )

144-055-33800 J.MEWES 60 53 2 1950 -- H 5 118 0
144-055-33CAC G .ERICKSON 60 54 2 1949 40 H 5 117 5
144-055-33CAOl J .BURCHILL 60 54 2 -- 40 -- H -- -- 5 -- 118 0
144-055-33CAD2 NDSWC 5619 300 243 237 1 1969 26 1-70 U 51 7G 6 118 0
144-055-33C0A G .N .RAILROAD 70 65 6 1928 29 6-28 S 51 7G -- 118 0

144-055-34DCC M .WARREN 70 64 2 1948 20 H 51 4 117 5
144-055-368001 E.SATROM 57 52 2 1957 27 H -- 4 117 0
144-055-368CO2 C .SATROM 57 52 2 1957 27 -- H -- 4 117 0
144-056-01ACB HOPE SCHOOL 28 -- 18 -- 22 9-46 T -- -- 122 4
144-056-01ACC HOPE 1 39 17 1950 -- -- P R --

144-056-01ADA USGS 19 50 -- -- 1947 -- -- U 51 8G 121 5
144-056-01880 HOPE 34 60 1937 28 9-46 U -- -- 123 1
144-056-01BBB W .NEWELL 45 36 -- 42 9-46 K 124 4
144-056-01BBD POPP(E 36 24 -- 31 8-47 U 123 3
144-056-01BCA1 HOPE 7 42 60 1938 34 8-46 U 123 8

144-056-018CA2 J .THOMP SON 40 1945 38 9-46 H -- -- -- 123 9
144-056-01BC61 USGS 16 70 1947 -- -- U 51 8G 124 0
144-056-01BCB2 1 .THOMPSON 65 30 39 9-47 H -- -- 124 3
144-056-01CA A
144-056-OICBA

H . WEM ER STRO M
USGS 17

3 7
56 5

190 6
1947

3 1
--

9-4 6
--

K -
51

--
7S

123 3
124 0

144-056-01CAD HOPE 39 P 5

144-056-01D00 USGS 20 50 -- 1947 -- - - U 51 8G 121 0
144-056-02A00 C.BRA ISTED 50 36 -- 31 9-46 H _-

144-056-038AB1 V.HUSCHKA 32 32 1955 20 - - S 129 5

144-056-038AB2 V.HUSCHKA 30 32 1958 20 - - S 129 5

144-056-04ABA1 T .MCCULLOUGH 38 30 1945 10 8-70 U 130 5
144-056-04ABA2 T .MCCULLOUGH 60 30 1945 8 8-70 U 130 5
144-056-05000 M.WHITMORE 40 -- 36 -- 20 - - K -- 132 0
144-056-0688 MATTHIESEN 1 865 50 5 1966 - - - U 138 0
144-056-06000 C .ANDERSON 28 -- 30 1953 21 8-70 H 137 0

144-056-07BAA1 J .ANDRE 40 36 1950 34 - H 6 -- 137 0
144-056-078AA2 J .ANDRE 37 36 -- 8 8-70 U -- -- 137 0
144-056-C80DD E.STEWART B7 30 10 7-70 H 6 7 .0 131 0

144-056-IOBAB K .BRENDEMUEHL 55 30 -- 11 8-70 U -- -- 128 0

144-056-108BC NDSWC 84C9 170 -- -- 1972 -- U -- 128 0

144-056-12CB8 P.ZERFACE 24 36 1960 12 K 5 122 0
144-056-13000 NDSWC 8411 200 -- -- 1972 -- -- U 122 0
144-056-16BAA L .ZERFALE -- -- 10 8-70 U -- -- -- 130 0
144-056-02ABA USGS 18 60 1947 -- -- U 51 8G 124 0
144-056-21AAA NDSWC 8410 160 1972 U -- -- -- 1265
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144-056-24CBC1 C .WASHBURN 50 18 1952 22 7-70 H 5 123 0
144-056-24C8C2 C .WASHBURN 50 36 -- 23 7-70 S -- - - 123 0
144-056-24000 W .STEINKE 20 96 1964 15 -- S -- - - 120 0
144-056-28000 NDSWC

	

4273 210 1970 -- U 51 8G 130 5
144-056-280001 A .OVERLAND 22 24 1955 12 H - - 6 127 5

144-056-28DCO2 A .OVERLAND 48 -- 36 1936 25 S 127 5
144-056-29000 V .KIMBLE 30 -- 32 -- 15 -- K -- -- 130 0
144-056-29CDB USAF 5225 100 5 -- 22 4-62 U 51 7S -- -- 130 8
144-056-31000 NDSWC

	

4271 200 -- -- _0 1970 -- -- U -- -- -- 134 0
144-056-34CCD A .HETLANO 31 30 1955 15 8-70 H 9 .0 125 5

144-056-35CAA NDSWC

	

4272 260 -- -- 1970 -- -- U 51 7S 120 0
144-057-02000 R .JOHNSON 61 36 -- 30 9-69 H 51 7S 6 -- 145 0
144-057-03888 V .JOHNSON 65 24 1947 51 -- H -- 75 6 147 0
144-057-03000 E .JENSEN 30 26 1939 15 H 7S 6 145 0
144-057-04C9A L .JAC08SON 128 26 1935 75 K 7S 5 149 0

144-057-05CCB NDSWC

	

8419 340 190 187 1 1972 170 7-72 U -- 151 0
144-057-06000 NDSWC

	

842C 400 253 247 1 1972 170 10-72 U -- 150 2
0

	

144-057-1CAAA NDSWC

	

4013 240 -- -- -- 1970 -- -- U 51 -- 145 0
144-057-1C8BC B .PEOERSON 35 -- 2A -- 21 -- H -- 7S 145 0
144-057-20008 C .PEDERSON 54 30 1947 20 H 2S 144 0

144-057-12844 M .8AKKE 32 30 1959 75 -- H 7S 139 0
144-057-15000 C .PEDERSON 42 -- 26 -- 21 10-69 H 75 142 0
144-057-17CDD NDSWC

	

8423 320 183 177 1 1972 115 10-72 U -- -- 146 3
144-057-18000 NDSWC

	

8421 280 133 127 1 1972 62 10-72 U 146 0
144-057-19408 NDSWC 8422 280 -- -- -- 1972 -- -- U 147 5

144-057-19000 NDSWC 433E 240 -- -- 1971 U 51 8G -- 145 9
144-057-21AAA NDSWC

	

4012 260 -- -- 1970 -- U -- -- 142 5
144-057-214001 L .MCKEE 57 26 -- 18 H 7S -- 142 0
144-057-214002 L .MCKEE 80 26 1908 20 K -- 7S 7 .5 142 0
144-057-21000 NDSWC

	

4268 260 -- -- 1970 -- U 51 8G -- 143 0

144-057-22448 H .JENSEN 51 30 -- 25 -- H 51 8G 5 142 0
144-057-22088 L .MCKEE 66 ' -- 24 1944 15 7-70 S -- -- -- -- 141 5
144-057-22000 S .JOHNSON 36 26 -- 33 -- H -- -- -- -- 141 5
144-057-230001 A .JACOBSON 32 -- 30 15 7-70 K 51 7S 5 138 5
144-057-230002 A .JACOBSON 32 -- 30 17 -- H 51 8G -- 139 0

144-057-248A8 A .MITEEL 29 36 -- -- -- H -- P 5 140 0
144-057-240001 E .IHRY 40 28 1952 36 -- H 51 8G 5 137 0
144-057-24DCC2 E .IHRY 40 -- 28 194!) 25 H 51 9S 5 137 0
144-057-2588A E .IHRY 40 -- 28 1943 26 K -- 7P 5 137 0
144-057-27804 R .JACOBSON 36 26 -- 20 H -- 5 1420



CASING CATE WATER
SPE -
CIFIC TEM- ALTI -

DRILLED WELL CASING 01AM- DATE WATER WATER USE MAJOR BEARING CON- PER- TUDE -
LOCAL OWNER DEPTH DEPTH DEPTH ETER GRILLED LEVEL LEVEL OF AQUIFER MATERIAL DUCT ATURE OF LS D
NUMBER (FT .) (FT .) (FT .) (IN .) (FT .) MEAS . WATER ANCE (°C) (FT . )

144-057-29844 W .CHRISTENSEN 128 -- -- -- 98 10-69 H -- -- -- -- 1440
144-057-29000 NDSWC 426E 360 326 320 1 1970 92 11-70 U 52 8G 6 7 .5 1440
144-057-310AA NDSWC

	

4011 240 125 119 1 1970 110 7-70 U 52 3S -- -- 145 5
144-057-32ABB NDSWC 8424 240 -- -- -- 1972 -- -- U -- -- -- -- 145 0
144-057-32840 CITY OF LUVERNE 320 295 4 1970 15 P 52 8G 5 7 .5 143 0

144-057-32BBA WILLOW LAKE SCH . 140 6 -- 40 -- T -- 5 7 .5 144 0
144-057-328881 H .PEDERSON 49 -- 24 1950 0 7-70 H S 5 -- 143 5
144-057-328882 LUVERNE CITY 260 -- -- -- -- U -- -- -- 155 0
144-057-32880 LUVERNE CITY 3 200 -- P -- -- 153 0
144-057-328C8 NDSWC 4265 340 -- 1970 -- U 51 8G 142 0

144-057-328DB LUVERNE CITY 180 -- -- U 151 0
144-057-32CCA LEHIGH PORTLAND 1285 -- 4 1969 -- -- U -- -- -- -- 144 0
144-057-33000 NOSWC

	

427C 320 264 258 1 1970 F 10-70 U 52 R 5 7 .0 134 0
144-057-34888 NOSWC 4265 260 -- -- -- 1970 -- -- U 51 -- -- -- 142 0
144-057-34080 M .HAUGAARD 56 30 1942 20 K -- 5 138 5

144-057-34048 R .FUGLESTED 30 -- 26 1941 -- K P 5 135 5
144-057-36CDC S .JACOBSEN 45 -- 30 -- 31 K G 6 137 0
144-058-01000 NDSWC

	

8413 300 123 117 1 1972 -- U -- -- -- 148 2
144-058-03000 NDSWC 5903 200 -- -- -- 1970 U 51 8G 139 0
144-058-07888 NDSWC 5901 160 1970 U -- -- -- 141 0

144-058-08ACA S .51OKKA 15 40 -- 7 6-71 S -- 6 4 .0 141 0
144-058-118AB NDSWC 8415 40 -- -- 1972 -- U -- 128 0
144-058-128AB NOSWC

	

8414 260 -- 1972 -- U -- -- 146 0
144-058-13844 NDSWC 4333 220 -- -- 1971 -- -- U 51 75 141 8
144-058-18000 NDSWC 5902 200 135 132 1970 7 11-70 U 51 8G -- 141 0

144-058-22CCD A .SJOKVISI 1 18 -- 0 H 1G 7S 5 - -
144-058-24888 NOSWC 4335 180 -- -- 1971 -- U 51 7R -- -- 138 5
144-058-25484 P .HAUGAARD 100 24 -- 88 H -- -- 5 7 .0 - -
144-058-25000 J .PFOERSEN 106 30 -- 88 K 51 8G 5 -- 146 0
144-058-25COA NOSWC 4267 220 -- -- -- 1970 -- U 51 8G -- 144 0

144-058-26AAA NDSWC 4334 260 -- -- -- 1971 -- -- U -- -- -- -- 147 3
144-059-07888 NDSWC 5898 280 203 197 1 1970 19 11-70 U 52 7R 4 7 .5 143 5
144-059-08AAA NDSWC

	

5899 200 163 157 1 1970 44 11-70 U 52 7R 5 7 .0 141 0
144-059-088AD HANNAFORD 185 176 108 -- 1956 49 -- P -- -- 5 6 .0 142 0
144-059-09888 E .HANSON 175 170 152 3 1963 -- 6-63 H 51 8G -- -- 141 3

144-059-11888 NDSWC

	

5900 140 -- -- 1970 -- U 51 8G -- -- 142 5
144-059-11040 O .STOCKLAND 40 36 -- 12 H -- -- 7 3 .0 142 0
144-059-14000 B .FAUGEN 104 4 1965 64 -- H -- 6 7 .0 142 0
144-059-19000 R .EVERSON 31 -- 36 -- 7 6-71 K -- -- 6 7 .5 143 2
144-059-208CC GRIFFITH LOAN 51 45 5 1912 28 11-40 U 51 -- -- 1430



CASING CATE WATER
SPE -
CIFIC TEM- ALTI -

LOCAL
DRILLE D
DEPTH

WEL L
DEPTH

CASING
DEPTH

DIAM-
ETER

DAT E
DRILLED

WATER
LEVEL

WATE R
LEVEL

US E
OF

MAJO R
AQUIFER

BEARIN G
MATERIAL

CCN -
DUCT

PER -
ATURE

TUDE -
OF IS OOWNE R

NUMBER (FT .) (FT .) (FT .) (IN .) (FT .) MEAS . WATER ANCE ('C) (FT . )

144-059-20000 NOSWC 4377 240 161 158 1 1971 52 9-71 U 51 8G 5 143 0
144-059-2000D NDSWC 8429 220 140 137 1 1972 42 10-72 U -- -- 5 141 8
144-059-21000 M .LINDER 137 -- 4 1952 40 -- S 5 - -
144-059-22000 NDSWC 842E 280 140 137 1 1972 55 10-72 U 5 L39 6
144-059-238CD A .JOHNSON 125 6 1960 120 -- H 5

144-059-23000 NDSWC 437E 260 200 197 1 1971 90 9-71 U 51 -- 5 -- 1439
144-059-24488 M .HAUGEN 50 -- 36 -- 25 -- H -- 6 6 .0 - -
144-059-258481 1 .8AUGEN 40 36 1961 28 H 7 --
144-059-254482 I .HAUGEN 45 36 -- 30 S 7 6 . 0
144-059-26AAD B .KALLAND 40 36 1950 20 H 6 - -

144-059-28888 M .LINDER 27 36 -- 9 6-71 H 4
144-060-016CC NOSWC 8430 380 -- -- 1972 -- -- U -- 144 5
144-060-010CC NOSWC 8431 400 1972 U 146 0
144-060-07884 NDSWC 5897 60 1970 -- U -- -- 1460
144-060-10AA8 NOSWC 5896 260 -- 1970 U 51 7S 146 0

144-060-19000 E .MICHAELSON 80 -- 5 1924 20 K 5 4, 0
144-060-190CD C .HEYERDAHL 25 36 -- 12 H 5 - -
144-060-22000 MESSER BROS . 120 36 -- 25 K -- -- 6 7, 5
144-060-23040 R .WAHL 18 36 1948 14 H -- -- 4 - -
144-060-24000 NDSWC 4331 340 -- 0- 1971 -- U 51 8G -- -- 142 5

144-060-25AAA NOSWC 4332 240 -- -- 1971 -- U -- 143 0
144-060-26BCB M .MESSER 20 -- 36 -- 10 - K -- -- 4 --
144-060-278C81 NDSWC 4330 240 204 198 l 1971 12 9-71 U 51 9S 6 144 0
144-060-278CB2 NDSWC 433CA 124 118 1 1971 12 9-71 U 51 9S -- -- 144 0
144-060-300AA NDSWC 4329 180 60 57 1 1971 10 9-71 U 51 9S 146 0

144-061-04CBC NOSWC 5894 100 30 27 1 1970 5 11-70 U 51 8G 7 7 .5 147 5
144-061-05BDAI H .JACOBSON 110 -- 6 1967 15 6-67 H 51 7S 5 -- 148 0
144-C61-0580A2 H .JACUBSON 30 36 -- 25 -- S -- -- 5 5 .0 - -
144-061-098AR C .SWANSDN 209 5 1949 0 H -- 6 --
144-061-09086 E .MIKLETHLN 98 5 1948 20 H 4

144-061-10AAA NDSWC 4321 80 -- -- 1971 U 51 9S -- 146 8
144-061-12BBB NOSWC 5E95 120 -- -- 1970 -- U -- -- -- 147 0
144-061-16ACC1 SAMEK BROS . 200 5 -- 45 H -- 6 - -
144-061-16ACC2 SAMEK BROS . 25 24 -- 19 K 6
144-061-1611063 SAMEK BROS . 25 36 1961 19 H 6 --

144-061-16000 NOSWC 4323 40 1971 U 1486
144-061-16000 NOSWC 4322 40 1971 -- U -- 148 1
144-061-18000 NOSWC 4325 120 -- --

-
197 1 1971 -- -- U -- -- -- 149 5

144-061-18000 NDSWC 4324 260 103 97 1 1971 12 9-71 U 51 7S 5 149 0
144-061-210001 D .HOYT 115 -- 36 -- 18 -- H 6



CASING DATE WATER
SPE-
CIFIC TER- ALTI-

LOCAI DRILLED WELL CASING DIAM- DATE WATER WATER USE MAJOR BEARING CON- PER- TUDE-
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144-061-210002 O .HOYT 16 36 -- 8 S -- -- 6
144-061-23DC0 O .MICHAELSON 100 -- 6 -- 20 -- K -- -- 5

144-061-24000 NOSWC 4327 140 94 88 1 1971 7 9-71 U 51 7S S 1464

144-061-24000 NDSWC 4328 160 -- -- -- 1971 -- -- U 51 -- 1460

144-061-26AOA J .HANSON 80 5 -- 18 K -- 6 5 . 5

144-061-26888 NDSWC 4326 180 -- -- 1971 U 1470

144-061-28088 C .TWEED 18 36 14 6-71 H 5

144-061-29000 E .CRESAP 14 36 1960 10 6-71 K 6 10 . 0

144-061-33888 N.BRUOVIG 23 48 -- 16 -- K 6 - -
145-054-01000 NOSWC 3989 280 -- -- 1970 51 8G 1100

145-054-03880 M .BJERKE 36 -- 36 -- 27 6-70 K 5 7 . 0

145-054-03CCD E.UST 37 -- 24 1965 20 S -- -- 6 -- --

145-054-03000 NDSWC 8368 160 -- -- -- 1972 -- -- U -- -- -- -- 1106

145-054-04333 NDSWC 8367 140 90 87 1 1972 7 10-72 U 51 2S 4 9 .0 1095

145-054-04330 C.SIMENSON 26 -- 18 -- 22 -- H -- -- 4 7 .0 - -

145-054-04000 NDSWC 3990 220 -- -- 1970 -- U 51 80 -- 1100
145-054-053001 UST BROS . 21 30 1920 6 -- H -- -- -- 110 5
145-054-053002 UST BROS . 21 30 -- 6 7-70 S -- 5 110 5
145-054-056003 UST BROS . 21 30 1942 6 -- S -- -- - -

145-054-06000 NOSWC 3994 240 -- -- 1970 -- - U 51 -- 111 5

145-054-086001 D .OTTE SON 23 24 1948 17 -- S 109 5

145-054-083002 D .OTTESON 24 24 1965 11 7-70 H -- -- 109 5

145-054-08000 H .BJERKE 31 -- 42 1905 19 7-70 K -- - -- -- 110 5

145-054-09888 NDSWC 3993 240 42 39 1 1970 3 6-70 U 31 7S 4 7 .0 110 5

145-054-09808 H .BJERKE 32 -- 36 1965 20 -- U -- - -- -- 110 5

145-054-09000 NDSWC 8365 100 50 47 1 1972 11 10-72 U 51 2S 5 7 .0 111 2

145-054-10AA8 0.KVILLE 21 -- 36 1945 10 -- S -- -- -- -- 110 5
145-054-10A8A N .ERICKSON 25 36 -- 12 U 1110
145-054-1000A A .KVILLE 25 -- 48 1925 10 -- H -- -- -- -- 111 0

145-054-10000 NDSWC 83E4 100 20 17 1 1972 7 10-72 U 01 3S 4 7 .5 112 0

145-054-12303 NDSWC 3988 320 -- -- -- 1970 -- -- U 51 7S -- -- 110 7
145-054-130001 NDSWC 83584 140 68 62 1 1972 10 10-72 U -- -- 5 7 .0 111 5

145-054-130002 NOSWC 8358 300 -- -- -- 1972 -- -- U -- -- 111 5

145-054-14CDC H.WOELL 29 30 1930 17 7-70 H -- -- 114 5

145-054-15DOC R .WOELL 48 24 1954 36 -- H -- 115 0

145-054-2000C NDSWC 4298 280 -- -- 1970 -- -- U 51 7S -- 111 5

145-054-20000 C .VOLTZ 31 -- 30 -- 8 7-70 H -- -- -- 112 5

145-054-22333 NOSWC 3992 380 83 80 1 1970 22 6-70 U 51 7S 4 7 .0 115 0

145-054-23000 H.OLOFSON 28 -- 30 -- 17 - K -- -- 5 -- 114 0
145-054-25000 T .HOLMEN 200 -- -- H P 1125



CASING DATE WATER
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DEPTH
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NUMBER (FT) (FT .) (FT .) (IN .) (FT .) MEAS . WATER ANCE 1°C) (FT . )

145-054-27000 NDSWC 3991 820 660 640 4 1970 79 8-70 U D S 7 114 5
145-054-290001 G .VADNIE 28 -- 24 1952 15 -- K -- -- 114 0
145-054-290062 G .VADNIE 33 -- -- 1960 8 7-70 U -- -- 114 0
145-054-3000A L .00MIER -- 24 -- 13 7-70 U -- -- 112 0
145-054-32BBB D.BROKHAUSEN 45 48 35 -- U 112 0

145-054-33AAA J .KNODLE 21 -- 30 -- 6 7-70 U 114 5
145-054-348AB ROLLER BROS . 45 36 30 1938 14 -- K 5 -- - -
145-054-340881 G .ANDERSON 52 -- 30 1920 18 K 1145
145-054-340882 G .ANDERSON 52 -- 30 1920 18 -- S -- -- - 114 5
145-055-01000 NDSWC 3995 220 42 39 1 1970 4 6-70 U 1G 7S 5 7 .0 112 0

145-055-03000 NDSWC 3997 160 1970 U 1G 7S 114 0
145-055-04B8B NDSWC 8360 80 -- -- 1972 -- U -- -- 120 5
145-055-04BCB L .HASHBARGER -- 24 -- 7 7-70 U -- 120 0
145-055-05ACA L .HASHBARGER 21 24 -- 5 7-70 U -- -- -- 120 0
145-055-05000 M .GUNKLE 38 -- 36 1940 32 -- K 6 7 .0 122 5
145-055-08BBC BOEDER NO .1 602 50 5 1966 -- -- U -- -- -- -- 122 0
145-055-07988 NDSWC 4001 80 52 49 1 1970 3 6-70 U 51 8G 5 6 .5 125 0
145-055-08AAA NDSWC 4000 60 -- -- -- 1970 -- -- U 51 9S -- -- 119 0
145-055-09CCD1 K .JACOBSON 36 24 -- 30 K -- -- 119 5
145-055-09CCD2 K .JACOBSUN 36 24 1957 6 -- S -- 119 5
145-055-108C81 H .GOTFRE0SON 35 -- 24 1947 9 6-70 K -- 6 116 5

145-055-ICBCB2 NDSWC 3995 100 -- -- -- 1970 -- -- U 51 S -- -- 116 5
145-055-12888 NDSWC 395E 200 42 39 1 1970 6 6-70 U 51 S 5 7 .0 112 5
145-055-13AAA NDSWC 8359 240 51 48 1 1972 11 10-72 U 51 3S 4 7 .5 112 8
145-055-14CCA I .RICHARDS 29 -- 24 1950 15 -- U -- -- -- -- - -
145-055-15040 NDSWC 4296 220 -- -- 1970 -- U 51 7S -- 1140

145-055-19000 USAF

	

S224 130 5 1962 20 4-62 U 51 75 122 0
145-055-21CAB D .ELSTON 30 -- 24 1950 21 -- S -- -- --
145-055-22488 USAF S233 130 4 1962 19 4-62 U 51 7S -- 113 8
145-055-234401 B .NELSUN 25 4 1960 13 -- H -- -- 113 0
145-055-234402 B .NELSUN 26 22 1920 -- U

145-055-23000 NDSWC 3598 160 31 28 1 1970 5 6-70 U 51 9S 4 6 .5 113 5
145-055-25004 D.HOUKOM 30 -- 36 1963 11 -- H -- -- -- --
145-055-2500B D .HOUKOM 30 -- 4 -- 5 -- S -- -- -- - -
145-055-27000 NDSWC

	

4297 240 63 57 1 1970 7 12-70 U 7R 5 6 .5 1140
145-055-28000 H .SALANDER 20 -- 24 1966 8 -- K -- -- -- - -

145-055-30008 D .HOUKOM 30 36 -- -- K -- 5 7 . 0
145-055-3000C H.WASHBURN 34 24 18 7-70 K 5 9 . 0
145-055-3000D H .WASHBURN 35 32 -- 29 -- S -- -- - -
145-055-31CAA W .WENNERSTROM 50 24 - 39 -- K -- -- 124 9
145-055-31000 USGS

	

12 170 -- -- 1947 39 9-46 U 51 6G -- 1240
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OWNE R

145-055-310AD A.HOGE8ACK 16 24 1945 12 9-46 H -- -- 120 0
145-055-31000 8.KAINZ 35 24 1906 30 -- S -- -- 123 2

145-055-3100C USGS 13 180 -- 1947 -- -- U 51 8G 122 3
145-055-31000 T.M000LLOUGH 24 -- 24 1945 16 9-46 S -- -- 122 0
145-055-32000 USGS 14 31 -- 1947 16 9-46 U 51 8G 121 5

145-055-32000 USGS 15 136 -- -- -- -- U 51 6G -- 121 0

145-055-33A80 G.AMUNDSON 28 24 -- 10 K -- -- --
145-055-3588A1 L .WRIGHT 35 2 1956 -- K
145-055-358BA2 L .WRIGHT 35 -- 30 -- -- S --
145-055-368AB Q.BRENDENMUHL 40 4 1968 10 S 114 0

145-055-3688A Q .BRENDENMUHL 40 2 1960 10 H 114 0

145-056-02CCD NDSWC 4002 140 -- -- 1970 - -- U -- 132 0

145-056-03CDC NDSWC 561E 60 -- 1969 -- U -- 134 5

145-056-04000 NDSWC 4003 80 -- -- 1970 -- -- U 139 0

145-056-050CB USAF S221 130 4 1962 15 4-62 U 140 1

145-056-06000 NDSWC 4005 100 51 48 1 1970 9 6-70 U 51 9S 6 6 .0 145 0

145-056-06008 USAF $325 130 100 -- 4 1962 19 5-62 U 51 9S -- 141 5
i' 144-056-07AA8 NDSWC 4004 60 -- -- 1970 -- -- U -- -- -- 141 0

145-056-09AAA F .LYNCH 50 -- 36 -- 11 8-70 U 136 0

145-056-16COB1 S .SIMONSON 18 -- 18 -- -- U 135 0

145-056-16CD82 S .SIMONSON 60 24 -- -- -- U 135 5

145-056-160083 S .SIMONSON 55 24 1945 20 8-70 U 136 0

145-056-17000 A .COPENHAVER 34 -- 30 -- 6 8-70 U 140 5

145-056-19A881 F .HUSCHKA 45 -- 30 8-70 H 6 140 5

145-056-19A882 F .HUSCHKA 45 28 30 -- S -- 140 0

145-056-24000 NDSWC 8412 45 -- -- 1972 -- -- U 125 5

145-056-28DCA R .COCKLE 32 -- 24 -- 11 8-70 U -- 134 2

145-056-29CCD F .KUVISCHTA 40 -- 1962 25 - H -- 1380

145-056-30AOD A .TRETTER 18 -- 30 -- 10 -- K 1380

145-056-31DCD1 K .IHRY 37 36 1930 20 8-70 H 6 1360

145-056-31DCD2 K .IHRY 40 -- 30 1963 10 H -- -- 136 2

145-056-310003 K .IHRY 35 30 1960 13 U 136 2

145-056-3IODCl A .TRETTER 40 -- 30 -- 8 - H - --

145-056-31DDC2 A .TRETTER 60 -- 30 1950 10 -- S -- -- - -

145-056-32CDB USAF S223 130 4 1962 9 11-62 U 51 7S 138 6

145-056-35000 V .HUSCHKA 38 24 13 8-70 S -- - -

145-056-36000 T .THORSLAND 40 24 -- 35 9-46 S -- -- 124 5

145-057-01000 J .GASPER 51 24 1960 31 9-69 K - S 6 -- 151 0

145-057-02000 N .VALENTINE 84 -- 28 -- 45 --
U
U -- P 7 -- 151 0

145-057-04000 NDSWC 4008 120 39 19 1 1970 14 6-70 U 8G 3 6 .0 1510
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145-057-06A88 JOHNSON BROS . 23 -- 36 -- 12 9-69 K G 5 -- 1450
145-057-07AAA1 NDSWC 4010 40 29 19 1 1970 4 6-70 U P JF 5 6.5 144 5
145-057-07AAA2 M .DRONEN 11 -- 32 1948 6 9-69 K G 4 -- 1445
145-057-07BAB G .WENDIICK 12 24 -- 9 9-69 U -- -- 1440
145-057-08AAA NOSWC 4009 80 -- -- 1970 -- -- U 147 5

145-057-08000 E .PFEIFER 20 36 17 9-69 K G 145 0
145-057-09000 W .LAW 26 30 14 9-69 K G -- 146 0
145-057-10AAA NDSWC 4C07 200 -- -- - - 1970 -- U -- -- -- 1545
145-057-10868 W .PETERSON 72 4 51 K 5 151 0
145-057-11AAA NOSWC 400E 140 -- -- -- 1970 U -- 150 0

145-057-11DDD E .BRAGER 100 24 20 -- K R 6 150 5
145-057-32CDD H .VEILE 98 18 -- 20 -- K -- S 6 151 0
145-057-13CAA V .SEMRAD 35 30 -- 17 9-69 H R 5 150 0
145-057-14000 A .BRAG 95 24 -- 45 H G 6 152 0
145-057-1700A USAF 5171 130 4 1962 21 4-62 U -- -- 149 0

145-057-18000 NDSWC 4274 80 1970 -- U 51 7S -- 143 0
145-057-19AAD D .STARK 25 36 -- 15 H -- G 4 143 0
145-057-20ADD S .ERICKSON 82 30 -- 61 9-69 U -- -- 149 0
145-057-2000C C .JOHNSON 50 30 1935 20 K 5 146 0
145-057-21888 M .STOKKA 76 26 -- 62 U -- 150 0

145-057-24AC8 C.VISBV 28 24 1949 18 -- H -- R 5
145-057-24DDD NDSWC 4275 320 -- -- -- 1970 -- -- U 51 -- 142 0
145-057-31A48 NDSWC 8418 180 70 67 1 1972 9 10-72 U -- - - 5 9 .0 131 0
145-057-33C8 USAF 5170 130 U 51 7S 151 4
145-057-33CC USAF L-0 350 280 131 7 1963 109 6-63 H 51 S 5 151 5

145-057-330CD V .JOHNSON 60 24 -- 40 -- H -- 6 151 0
145-057-350CD H .JOHNSON 45 -- 18 1947 20 9-69 K R 146 5
145-057-360CD D .JENSON 59 26 -- 11 -- K -- S 145 5
145-058-03000 NDSWC 59C4 160 -- -- 1970 -- -- U 51 9S 128 0
145-058-03C08 D .LUNDE 24 36 1950 10 6-71 H -- -- 4 10 . 0

145-058-16AAD O.NJAA 18 36 1950 10 6-71 H 5
145-058-24860 NOSWC 841E 150 -- -- -- 1972 -- -- U -- 128 0
145-058-24800 NOSWC 8417 200 120 117 1 1972 6 10-72 U 5 -- 127 3
145-058-24CA81 LOGE BROS . 15 -- 36 1954 7 6-71 H 5 5 .5 127 5
145-058-24CA82 LOGE BROS . 22 36 1952 10 6-71 S -- 5 5 .0 --

145-058-25888 L .VIGESAA 40 30 -- 19 6-71 S 6 6 . 5
145-058-27A46 A.KLUBBEN 42 36 1923 23 6-71 5 6 - -
145-058-28A881 H .LARSON 49 36 1962 18 -- H 5 - -
145-058-284882 H .1AR SON 18 40 1935 12 S 6 5 . 5
145-058-31CBA B .LUNN 100 -- 4 1967 40 K 5 4 .5
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145-059-02CC8 G .8ROWN 80 -- -- U 51 7S 145 0

145-059-03AA8 NOSWC 4340 220 -- -- 1971 -- -- U -- - -- 143 5

145-059-04000 H .NJUST 30 -- 36 1962 17 6-71 H - -- 5 --
145-059-10000 NOSWC 4337 240 181 178 1 1971 64 10-71 U 51 9S 5 -- 145 0
145-059-13A00 A.MARSON 29 -- 36 -- 14 6-71 K -- -- 6 7 .0 - -

145-059-15000 NDSWC 8513 200 163 157 1 1972 47 10-72 U -- -- 4 -- 142 8

145-059-17AAA1 NOSWC 4338 240 204 198 1 1971 10 11-71 U 51 7S 4 7 .5 144 3
145-059-17AAA2 NDSWC 43384 60 51 48 1 1971 11 11-71 U 51 8G 4 7 .0 144 3
145-059-19888 NDSWC

	

8515 240 -- -- -- 1972 -- - U -- -- -- -- 142 7

145-059-20CB8 NOSWC 8514 240 183 177 I 1972 41 10-72 U 6 142 9

145-059-24AC8 L .HARVEY 80 36 1967 75 - M 7 6 . 0

145-059-250AA B.PELLA 29 -- -- 9 6-71 S -- 6 4 . 0

L45-059-2600A F .RONNINGEN 29 36 -- 10 6-71 S -- 6 6 .0 --

145-059-27888 C .RETZLAFF 42 -- 36 1961 31 6-71 S -- -- 4 6 .5 --
145-059-27800 C .RETZLAFF 235 210 3 1964 48 5-64 U 51 9S -- -- 144 0

145-059-288AC NDSWC 8298 200 123 117 1 1972 -- -- U 51 -- 4 6 .0 142 0

145-059-34888 NDSWC 8297 220 124 118 1 1972 40 6-72 U 51 7G 4 6 .0 143 0
145-060-11004 R .RETLLAFF 43 -- 36 1965 7 6-71 K -- -- 6 6 .5 --
145-060-11060 NDSWC 4341 240 -- -- 1971 -- -- U 51 7S -- -- 142 4

145-060-12888 L .HEGVIK 10 36 1951 7 - K -- -- 4 --

145-060-14000 F .PFEIFER 16 -- 36 -- 8 6-71 S -- -- 5 4 .0 --

145-060-15888 NDSWC 4342 200 171 168 1 1971 3 9-71 U 51 8G -- -- 143 5

145-060-17888 NDSWC 4343 180 -- -- -- 1971 -- -- U 51 75 -- - 145 0

145-060-19000 S .ROMSAAS 11 36 1940 8 -- H -- -- 5 9 .0 --
145-060-21CBC L .SKJELSET 14 36 1957 7 H 5 - -

145-060-22000 J .FRANCIS 54 -- 36 1920 42 -- K - -- 6 6 . 0

145-060-2200A C .BROWN 18 18 60 15 H -- -- 5 -- - -

145-060-25CC8 C .HETLAND 200 197 4 1967 11 6-67 K 51 8G -- -- 143 5
145-060-26058 A.RAMSEY 32 -- 30 1952 20 -- H -- -- 5 7 .5 - -
145-060-34000 L .CAMPBELL 49 36 1930 42 6-71 H 4 --

145-061-048A4 R .WEBER 60 -- 36 -- 8 5-71 H -- -- 5 7 .5 - -
145-061-04DAA NDSWC 589C 220 163 157 1 1970 2 11-70 U 52 9S 5 7 .5 147 0

145-061-040AD1 NDSWC 5906 160 107 102 6 1970 2 12-70 U 52 9S 5 7 .5 147 0

145-061-040A02 NDSWC 550E6 120 113 101 1 1970 3 11-71 U 52 9S -- -- 147 0

145-061-0400D1 G .N .RAILROAD 90 85 6 1929 12 7-29 U 51 6S -- 147 1

145-061-040002 G .N .RAILROAD 153 140 4 1949 6 9-49 C 51 S 147 1

145-061-040003 FARMERS UNION 90 86 4 1972 8 -- C -- -- -- -- 147 0

145-061-07AAA NDSWC 4314 380 194 188 1 1971 18 10-71 U 51 9S 5 7 .0 148 5

145-061-08000 NDSWC 4315 220 161 158 1 1971 8 10-71 U 51 95 5 7 .0 147 5
145-061-08C0A1 E .CHRISTIANSON 60 -- 6 -- 20 -- H -- -- 5 5 .0 --
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145-061-08CUA2 E .CHRISTIANSON 72 - 6 1959 20 -- H -- -- 5 --
145-061-10000 NDSWC

	

5891 220 163 157 1 1970 4 11-70 U 52 R 5 6 .5 147 0
145-061-11DOD NDSWC 4344 200 163 157 1 1971 5 9-71 U 51 9S -- -- 146 3
145-061-160AD C .GRONNEBERG 50 -- 36 1955 45 -- H -- -- 5 - -
145-061-16000 NDSWC 4317 200 141 138 1 1971 7 9-71 U 51 9S -- 147 0

145-061-20888 NDSWC 4316 200 161 158 1 1971 18 9-71 U 51 9S -- -- 148 4
145-061-2000C NDSWC

	

4318 220 61 58 1 1971 10 9-71 U 51 9S 5 7 .0 149 0
145-061-21000 M .ANDERSON 110 -- 4 1967 21 -- H -- -- 5 -- - -
145-061-24880 R .PAINTNER 100 36 -- 14 K 6 6 . 0
145-061-26888 A .ERLANDSON 118 6 1950 30 K 7 7 .5 - -

145-061-28646 NDSWC 5892 120 85 82 1 1970 3 11-70 U 51 7S 5 6 .5 147 0
145-061-28DC0 T .CHR I ST(ANSON 55 -- 36 1940 40 -- H -- -- 4 -- - -
145-061-32888 NDSWC

	

4319 160 71 68 1 1971 10 10-71 U 51 8Q 6 6 .5 148 5
145-061-34CB8 NDSWC 5893 80 50 47 1 1970 9 11-70 U 51 7R 4 6 .5 148 C
145-061-34000 ( .NELSON 120 115 4 1972 -- -- H -- -- -- -- 146 5

146-054-OICBB H .HOLKESVIG 19 48 -- 6 7-70 U
146-054-01CDB KNUTSON BROS . 30 -- 12 -- K 102 5
146-054-01000 USGS

	

37 22 -- 1948 -- -- U 106 2
146-054-01000 USGS 36 27 1948 U -- 106 8

146-054-02CAC C .VIKEN 14 -- 1 1965 8 -- H S 4
146-054-02CAD ,C .VIKEN 23 24 -- 6 7-70 U S
146-054-020AA H .HOLKESVIG 20 18 -- 3 7-70 U
146-054-05AAA NDSWC 8369 100 -- -- -- 1972 -- -- U - -- 108 8
146-054-05ABC C .LUNDE 60 36 1955 20 U

146-054-056CC NDSWC 837C 100 35 32 1 1972 15 10-72 U 5 7 .5 109 7
146-054-06AAA C .RUD 18 -- 30 1949 10 7-70 H 6 -- --
146-054-06680 C .RUD 24 30 1946 18 -- H --
146-054-06888 NDSWC

	

8371 100 -- -- 1972 -- U -- 110 0
146-054-06CAB N .RUD 32 74 1966 15 H -- - -

146-054-06CAD N .RUO 32 -- 24 1966 15 -- S --
146-054-07000 E .LELAND 30 32 1958 8 7-70 K
146-054-08648 V .DAVIDSON 36 36 1967 26 -- H -- -- - -
146-054-09A40 E .SPARROW 22 -- 30 - 19 U -- 5 105 0
146-054-09ADB1 E .SPARROW 22 24 1950 19 K 105 0

146-054-09ACB2 E .SPARROW 20 84 1920 19 U 105 0
146-054-108A8 A .RUO 50 32 1920 25 H -- 108 5
146-054-128AC B .GULLICKSON 21 -- 30 -- 16 K - -
146-054-12888 USGS 38 62 -- 1948 -- U -- 108 0
146-054-13688 NDSWC 8408 120 1972 U 1072
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146-054-130CD NDSWC 8407 120 -- -- -- 1972 -- U -- 107 5

146-054-14C001 A .BREND 15 36 1970 7 H -- - -
146-054-140002 A.8REND 21 -- 1961 10 -- H --
146-054-14000 J .8REND 38 36 1912 5 5-70 K 3 5 . 5
146-054-14000 J .8RENU 38 36 1912 5 -- K --

146-054-14000 NDSWC 8406 160 1972 U -- -- -- 108 0
146-054-15AAA NDSWC 4015 220 -- -- -- 1970 U 51 8G 109 5
146-054-19000 NDSWC 4293 180 -- -- 1970 U 51 7S 110 5

146-054-22CD8 G .HANSON -- -- -- -- H -- -- -- - -
146-054-22CAA A .8RENT 575 3 60 -- S 0 S 6 - -

146-054-248AC A.KNUTSUN 100 3 1957 0 K 103 5
146-054-25660 NDSWC 8405 100 -- -- 1972 -- U -- -- 108 2
146-054-25CCD1 C .JORGENSON 60 36 -- 30 S 5 -- 106 5

146-054-25CCO2 C .JORGENSON 60 36 1966 30 H 5 106 5

146-054-26AAC A.STAVEOAHL 125 36 1910 40 S -- -- -- 107 0

146-054-268AA E .PLADSON 141 3 1957 15 H 6 10 . 0
146-054-26000 O.EIDE 92 30 1937 12 -- S 4 6 . 5
146-054-270DD NDSWC

	

8362 220 -- -- -- 1972 -- U -- -- 109 5
146-054-28CDC D .SPARROW 60 60 30 1960 -- -- K -- 109 5

146-054-30680 N .OTTESON 26 -- 36 1967 7 K 4 7 .5 - -

146-054-308A8 H .JOHNSON 35 30 1935 23 H
146-054-30008 C .KENSRUD 21 -- 48 -- 10 -- K
146-054-31ABA1 F.THYKESON 18 42 1957 7 8-70 H 4 112 0

146-054-3168112 F .THYKESON 18 48 1920 8 8-70 U 112 0

146-054-316863 F THYKESON 60 36 1957 10 8-70 S 112 0

146-054-32000 NOSWC 8366 100 -- -- -- 1972 -- -- U -- -- -- 110 3

146-054-34DDD NDSWC

	

8363 160 70 67 l 1972 3 10-72 U 51 2S 5 7 .5 109 5

146-054-35AA4 NDSWC 4300 260 -- -- -- 1970 -- -- U 51 7S -- 109 0
146-054-35CBB1 N .ERICKSON 58 30 1955 6 H -- -- -- 110 0
146-054-35CB82 N .ERICKSON 58 -- 30 1920 6 U 110 0

146-054-350AA1 A .ERICKSON 18 -- 42 1955 10 7-70 H - 109 2

146-054-35CAAZ A .ERICKSON 17 36 -- 10 -- U -- 109 2

146-054-36668 M .EASTVOLD 24 36 -- 16 S 108 7

146-055-04000 NDSWC 4288 100 -- -- 1970 -- U 121 0

146-055-05000 J .JACO8S0N 45 -- 25 S - -

146-055-06006 A .BERG 35 -- -- 20 H
146-055-07AAA W .PAULSEN 23 30 1950 11 -- H
146-055-07C88 T .HUSO -- 24 - - 11 7-70 U
146-055-088CC L .HUSO 22 36 1885 13 -- H
146-055-08BCD L .HUSO 22 36 - - 6 S
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146-055-10344 D .000PER 23 36 -- 17 7-70 U 1150
146-055-10000 0 .SUND001ST 34 -- 32 1945 21 -- K - -
146-055-11440 USAF -- -- 1965 -- U -- -- 5 112 0
146-055-14AA BERG 1 553 -- 1966 -- U 51 7S 112 5
146-055-18088 E .0LSON 24 -- 7-70 U -- -- -- --

146-055-20000 NDSWC 4291 80 -- -- 1970 -- U 122 5
146-055-21CCD E .BALDWIN 50 -- 30 1930 15 -- K -- -- - -
146-055-238BA NDSWC 4292 100 25 22 1 1970 13 12-70 U 51 7S 1140
146-055-248401 T .THYKESON 34 -- 24 -- 25 7-70 H -- -- - -
146-055-24EAC2 T .THYKESON 35 24 -- 26 -- S -- - -

146-055-21AAA NDSWC 4014 80 -- 1970 -- U 51 7S -- 1140
146-055-288AB E .BALDWIN 30 - -- 1958 15 H -- -- -- - -
146-055-31AAA NDSWC 8361 180 30 27 1 1972 -- U 1G 3S -- -- 124 0
146-055-31BCD B .01101050N 60 -- 36 1920 40 K -- -- 5
146-055-31CC81 I .RICTER 40 36 -- 20 H --

146-055-310CB2 I .RICTER 45 -- 24 1945 25 K -- -- 6 -- - -
146-055-34AAA NDSWC 4294 100 -- -- -- 1970 -- U 51 7S -- -- 114 5
146-055-34000 NDSWC 4295 120 51 48 1 1970 23 5-71 U 51 -- 5 7 .0 1150
146-056-02000 NOSWC 4287 100 -- -- -- 1970 -- -- U -- -- -- 1300
146-056-08CBB E .WENDLICK 46 30 1956 28 6-71 K -- 6 7 .0 - -

146-056-IOCAA M .GROTTE 147 -- - - _ U 133 5
146-056-12AD0 T .MORGAN 50 30 18 7-70 K 5 9 . 0
146-056-13000 H .VINGE 31 36 19 -- K 5 6 . 5
146-056-14BCC B .LAUGHLIN 42 30 23 6-71 H 4 7 . 0
146-056-22B8C GILBERTSON BROS, 41 24 1918 23 -- S 6 6 . 5

146-056-23DOD NDSWC 4289 80 - - 1970 -- U 1290
146-056-24000 NDSWC 4290 40 - 1970 -- U 1240
146-056-26000 E .GROTTE 45 - - 24 1952 20 -- H -- -- 6 6 . 0
146-056-288A3 NDSWC 5615 BO 26 23 1 1969 8 12-69 U 51 75 5 6 .0 139 0
146-056-29000 F .KUVISCHTA 50 - - 18 25 S 138 0

146-056-30888 NDSWC 4276 100 - 1970 -- -- U - - 1470
146-056-32404 N .PETERSEN 23 36 1960 14 6-71 H -- 6
146-056-32000 C .ENG -- - 36 -- 13 8-70 U -- -- 1380
146-057-01444 0 .6000 40 20 32 K R 5 1480
146-057-02000 E.WASNESS 88 30 40 H G - - 1530

146-057-04AAA C .ANDERSON 32 -- 1947 12 K S 1470
146-057-04CCB B .HENDRI0KSON 16 36 -- 8 H -- 5 148 0
146-057-06888 A .ARNESON 32 36 16 H F 135 0
146-057-088CC O .FALTINSON 90 -- 30 -- 25 U -- 145 5
146-057-09844 OVERBY NO .1 80 0 7 1968 - U -- 1475
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146-057-09860 S .HARVEY 38 36 S -- 147 0
146-057-1000D G .CARLSON 100 6 65 K - S 153 0
146-057-10008 D .CARLSON 90 24 50 K X -- 152 0
146-057-11AAC OLSON NO.1 112 0 7 1968 U -- 154 0
146-057-11880 E .OLSON 88 30 60 U -- -- 154 0

146-057-12606 J .LAUGLIN 32 36 10 U G 148 0

146-057-13666 W .ASK 42 24 18 K P -- 158 0
146-057-13000 L .NORGARD 72 24 25 K R 152 0
146-057-14AOC L .WEDLICK 147 4 90 H -- -- 1530
146-057-14CCD V .ARCHER 148 6 100 H -- F 5 156 0

146-057-17CDD L .KOPPANG 16 36 -- 8 K 147 0
146-057-20600 USBR

	

14 18 12 1960 -- U -- 147 7
146-057-20000 A.NELSON 15 4 -- 10 H -- -- 5 147 0
146-057-21880 K .M(VESQN 28 24 -- 15 H -- 15 4 148 0
146-057-22000 NOSWC 4277 100 -- -- 1970 U 51 7R -- 151 5

146-057-22CAA E .NYGR(NE 80 24 65 U -- P -- 156 0
146-057-24000 R .OLSON 62 -- 24 45 K - P 5 147 0
146-057-26880 E .JULILSON 60 24 50 K -- S -- 155 0
146-057-26000 J .EDGFVES0N 85 36 -- 60 H G 6 152 0
146-057-278CC I .GROTH 70 18 35 U R -- 151 0

146-057-28BCB A.ANDERSON 30 36 1942 20 K G 150 5
146-057-28CBC A .JOHNSON 55 24 -- 25 -- K P 151 0
146-057-30AAO A .NELSON 12 36 -- 6 9-69 U -- Y -- 145 5
146-057-33800 L .LAW 84 30 -- 48 -- U S -- 153 0
146-057-34660 B .LUNDSTROM 122 117 4 1962 70 -- K -- 6 155 0

146-057-34CCA D .WENOLICK 116 5 -- -- U -- -- -- -- 154 0
146-057-368CC W .ARCHER 72 -- 24 -- 56 -- K - S -- -- 152 0
146-058-01ABA NDSWC 8054 150 123 117 l 1971 6 10-71 U 51 S 5 7 .0 130 0
146-058-14000 K .MONSON 27 -- 32 1948 12 6-71 H -- -- 5 10 .0 --
146-058-19CCD NDSWC

	

5905 60 -- -- 1970 -- -- U 51 8G -- -- 142 0

146-058-21CCB L .JOHNSON 32 -- 36 -- 18 Z 6 5 .5 --
146-058-22ACO A .CARLSON 8 36 1960 4 K -- -- 4 5 .5 --
146-058-258081 COOPERSTOWN 2 38 -- -- 1954 20 P 1G 7S -- -- 130 0

146-058-258082 COOPERSTOWN 3 47 -- 12 1954 20 P LG 7S -- -- 1300
146-058-25BC83 COOPERSTOWN 4 139 119 18 1960 15 P 1G 7S 5 7 .0 130 0

146-058-26CAB A .UELAND 30 -- 36 1940 24 -- H - -- 6 5 .5 - -
146-058-26CBC NDSWC 8057 160 143 138 4 1971 8 9-71 U 51 9S 5 7 .0 129 0
146-058-27600 NOSWC 8056 100 0 4 1971 -- -- U 51 9S -- -- 130 0

146-058-278881 NDSWC 8058 200 197 1 1971 18 10-71 U N F 5 143 0
146-058-278862 NDSWC 8058A 150 147 1 1971 18 10-71 U N F 5 1430
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146-058-278883 NDSWC 8058B 100 97 1 1971 10 9-71 U P 6F 6 1430
146-058-278884 NDSWC

	

8056C 50 47 1 1971 7 9-71 U P 6F 6 -- 143 0
146-058-278885 NDSWC 80580 20 17 1 1971 8 9-71 U P 6F 3 -- 143 0
146-058-33088 D .ERICKSON 63 -- 18 1965 23 4-71 S 51 65 7 5 .5 --
146-059-018601 USAF 0-0 1230 1208 7 1963 309 7-63 H D -- 7 143 0

146-059-018AC2 USAF 2321 LCF 100 3 1963 15 3-63 3 P JF -- -- 143 0
146-059-04000 H .URNESS 40 36 1948 25 -- K -- -- 5 6 .0 --
146-059-1388A M .SKAUFEL 24 36 -- 1 5-71 H -- -- 5 - -
146-059-17888 NDSWC

	

5888 60 -- -- 1970 -- -- U 1G 6S -- 146 0
146-059-19COD C .WAGLE 13 -- 30 1946 7 6-71 H -- -- 4 --

146-059-228CC A .PFEIFER 28 -- -- -- 15 -- H 6 6 . 0
146-059-30CBA A .LILJENQUIST 21 -- 36 1959 15 6-71 H -- -- 4 -- --
146-059-33000 NDSWC 4339 260 191 188 1 1971 7 9-71 U 51 8G -- -- 144 0
146-060-018CC R .TROSTAD 27 -- 36 1960 16 6-71 H -- -- 5 6 .0 --
146-060-088881 NDSWC 8302 330 282 276 1 1972 23 6-72 U 51 7G 5 7 .0 146 5

146-060-088882 NDSWC 8302A 182 176 1 1972 -- -- U 51 8G 5 6 .0 146 5
146-060-08CCD NDSWC

	

5885 300 203 197 1 1970 18 11-70 U 52 90 5 7 .0 146 0
146-060-09000 NDSWC 8301 280 228 222 1 1972 19 10-72 U 51 7G 6 7 .0 145 5
146-060-10000 NDSWC 8512 140 103 97 1 197Z 12 10-72 U -- -- 4 -- 146 0
146-060-13AAA NDSWC 4375 260 -- -- -- 1971 -- -- U -- 145 0

146-060-14AAA NDSWC 5E87 260 130 127 1 1970 11 01-70 U 52 9S 6 7 .0 145 0
146-060-16AAA NDSWC 5886 240 180 177 1 1970 13 11-70 U 52 8G 5 7 .0 145 5
146-060-17A88 NDSWC 8304 310 183 177 1 1972 16 6-72 U 51 7G 5 6 .0 146 0
146-060-17ARC1 NDSWC 83048 320 203 197 1 1972 15 6-72 U 51 7G 5 7 .0 145 5
146-060-176802 NDSWC 8304C 320 202 196 1 1972 13 6-72 U 51 -- 5 7 .0 145 5

146-060-17ABC3 NDSWC 8304D 320 283 277 1 1972 U 51 7S 6 7 .0 145 5
146-060-17ABC4 NDSWC 8304E 240 203 197 L 1972 -- U 51 5 7 .0 145 5
146-060-176805 NDSWC PROD . WELL 245 244 198 12 1972 15 -- U 51 S 5 7 .0 145 5
146-060-18AAA H .DRAMSTAO 180 165 4 1964 23 5-64 S -- -- -- -- 145 6
146-060-188BA NDSWC 8511 260 -- -- -- 1972 -- -- U 146 0

146-060-18888 NDSWC 8510 60 -- -- -- 1972 U 146 0
146-060-18CCA H .DRAMSTAD 217 217 -- -- -- -- -- U -- -- 146 5
146-060-18C08 H .ORAMSTAD 220 210 200 3 1963 40 11-63 U 51 R - -- 145 5
146-060-20080 J .ROTHERT 15 -- 36 1935 9 -- S -- -- 3 5 .0 --
146-060-2200D I .WIDLUND 15 30 1945 11 H -- 4 5 . 0

146-060-23004 C.OAHL 17 36 1955 11 K 4 9 . 0
146-060-26ACA N.STEFFEN 18 -- 36 1962 15 -- H 4 -- --
146-060-27CDC R .RETZLAFF 200 180 5 1964 3 3-64 U -- -- 144 2
146-060-29008 M.RETZLAFF 200 185 5 1964 22 3-64 K -- 145 0
146-060-29000 M.RETZLAFF 218 185 5 -- -- -- H 1446
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146-060-306601 O .KJORMOE 30 30 -- 25 H 5 9 .5 - -
146-060-306602 O .KJORMOE 197 -- 1964 -- U -- -- 146 5
146-060-30ADG O .KJORMOE 270 -- 1964 -- -- U -- -- -- 145 0
146-060-306CA B .DRAMSTAD 195 -- -- 1963 -- -- U -- -- - 144 3
146-060-33000 NDSWC 4345 220 181 178 1 1971 11 10-71 U 51 8G 5 144 2

146-060-34888 NDSWC 8300 260 194 188 1 1972 1 10-72 U 51 7G 5 6 .5 144 0
146-060-35CAA J .PAINTNER 14 -- -- 1950 8 -- H -- -- 4 -- - -
146-060-36000 NOSWC 8299 260 183 177 1 1972 4 10-72 U 51 -- 5 6 .0 144 5
146-061-02000 NDSWC

	

5881 220 193 187 1 1970 18 11-70 U 52 7S 4 7 .5 146 0
146-061-04888 NOSWC 4351 260 -- -- -- 1971 -- -- U 51 6G -- -- 145 5

146-061-06CC8 R .OV8WAO 200 5 1964 75 H 6 --
146-061-07000 NDSWC 4348 120 -- -- 1971 -- U -- -- -- 147 9
146-061-07D00 NDSWC

	

5884 120 -- -- 1970 -- U -- -- -- 146 0
146-061-08ACA E .LARSON 335 -- 6 1956 20 H -- -- 5 3 .0 - -
146-061-08888 NDSWC 4350 140 -- -- 1971 -- U 51 7S -- -- 147 5

146-061-08000 NDSWC 4347 200 131 128 1 1971 13 9-71 U 51 8G 6 6 .0 145 4
146-061-11COD NDSWC 8296C 260 204 198 1 1972 21 11-72 U 51 7S 4 7 .0 145 5
146-061-120001 NDSWC 4346 430 141 138 1 1971 13 12-71 U 51 8G 4 7 .0 146 5
146-061-120002 NDSWC 4378 550 541 1 1971 12 9-71 U 51 8G 5 7 .0 146 5
146-061-14ADC A .GOPLEN 120 99 92 3 1963 12 9-63 U -- -- -- -- 146 3

146-061-148681 NDSWC 825E 300 178 172 1 1972 22 6-72 U 51 7G 5 7 .0 145 7
146-061-148682 NDSWC 829E8 240 214 208 1 1972 22 5-72 U 51 -- 5 7 .0 145 3
146-061-15888 NDSWC 5882 200 140 137 L 1970 21 11-70 U 51 8G 4 7 .0 145 5
146-061-17CAA H .IVERSON 24 -- 6 1956 9 - H -- -- 6 -- --
146-061-19000 NDSWC 2264 252 220 180 3 1964 13 7-64 U 51 -- 147 4

146-061-20000 A .HOVERSON 50 -- 5 1956 10 -- K -- 7 .5 - -
146-061-228CC NDSWC

	

5883 200 150 147 1 1970 21 11-70 U 51 -- 5 7 .0 145 5
146-06L-258AC M .DRAMSTAO 175 -- -- -- -- -- U -- -- -- 143 0
146-061-258AD M .0RAMSTA0 60 58 53 4 1964 13 6-64 H 144 0
146-061-25880 M.DRAMSTAD 175 137 3 1963 18 9-63 U -- 143 0

146-061-25068 B .DRAMSTAD 123 115 5 1964 25 2-64 K 144 0
146-061-29668 A .HOVERSCN 50 -- 5 1950 10 -- H -- 4 -- - -
146-061-29000 0 .VEITCH 80 -- 5 1961 10 -- H -- -- 5 -- - -
146-061-34888 NDSWC

	

5889 200 163 157 1 1970 31 11-70 U 52 -- 5 7 .0 146 5
147-054-01AAD A .NEL SON 500 -- -- -- -- -- S 0 -- 6 7 .5 - -

147-054-02CCD R .LEE 595 3 1943 60 -- S D S 7 107 0
147-054-03CCD1 4 .80E 15 36 -- 5 -- S -- 106 0
147-054-03CCD2 A.80E 20 -- 36 1949 10 S 106 5
147-054-04EAA A .80E 50 24 -- 30 K -- - -
147-054-04888 A .HOE 50 36 25 S --



CASING DATE WATER
SPE -
CIFIC TEM- ALTI -

LOCAL OWNER
DRILLE D
DEPTH

WEL L
DEPTH

CASING
DEPTH

OIAM-
ETER

DAT E
DRILLED

WATER
LEVEL

WATER
LEVEL

US E
OF

MAJO R
AQUIFER

BEARING
MATERIAL

CON-
DUCT

PER-
ATURE

TUDE -
OF LS D

NUMBER (FT .) (FT .) (FT .) (IN .) (FT .) MEAS . WATER ANCE (•C) (FT . )

147-054-050AC O .G000WIN 675 -- 1930 40 -- S 7
147-054-07000 R .SCHOLTEN 35 30 1910 8 7-70 S - - 109 5
147-054-09BAA H .ENGER 60 -- 14 1920 4 -- H - - 108 0
147-054-09000 NDSWC 4031 180 38 28 1 1970 5 8-70 U 51 G 108 4
147-054-09DAA P .80E 47 -- 36 1931 6 -- U -

147-054-10)180 F .ENGER JR . 25 42 -- 5 H -- -- --
147-054-10ACA F.ENGER JR . 30 42 -- 25 S -- -- 7 - -
147-054-1100D NDSWC 4033 180 -- -- -- 1970 -- -- U 51 7S -- -- 106 5
147-054-12BAD E.NYHUS 488 -- 4 1930 -- -- S -- -- 7 7 . 5
147-054-15488 NDSWC 4032 80 70 1 1970 8 3-71 U 51 8G -- -- 107 5

147-054-168BD E .THCMPSUN 50 30 -- 14 K -- -- 108 5
147-054-16000 A.VIGEN 35 -- 30 1961 12 -- K -- -- 6 10 .0 108 0
147-054-18844 NOSWC 4030 60 59 39 1 1970 12 1-71 U 51 8T -- -- 109 2
147-054-18888 SOS 8 10 -- 2 1970 5 9-70 U 41 8T -- 110 0
147-054-18000 J .BRAATEN 560 3 1924 18 -- S D S 109 5

147-054-19AAA T .BRAATEN 40 30 1939 12 -- S 109 5
147-054-2184)1 A .VIGEN 48 30 -- 12 -- S - -
147-054-21DDD C .BJERKE 90 -- 18 -- 15 7-70 U -- 107 5
147-054-22CAB A.HESLIEN 21 36 1956 2 -- S 104 5
147-054-24848 1 .4MB 500 -- 3 -- 60 S --

147-054-24040 A .KVILLE 90 -- 32 1940 8 -- 5 8 -- - -
147-054-2404B B.GRANDALEN JR . 36 24 1944 4 7-70 U -- -- -- -- 110 5
147-054-26504 H.BRAINARO 24 24 1950 13 7-70 H -- -- 5 7 .0 101 0
147-054-27AOA NDSWC 4016 160 -- -- -- 1970 -- -- U 51 7S -- -- 101 0
147-054-29AAA1 R .FUGLEBERG 38 30 -- 20 K -- -- 6 7 .0 107 5

147-054-29AAA2 R .FUGLEBERG 30 -- 24 -- 13 -- H -- -- -- -- 107 5
147-054-29BCC NDSWC 8374 100 65 62 l 1972 1 10-72 U 51 R 4 7 .5 109 2
147-054-29000 NDSWC 4301 160 43 40 1 1970 1 12-70 U 51 -- 4 6 .5 109 5
147-054-29000 NDSWC 8375 100 -- -- -- 1972 -- -- U -- -- -- 108 8
147-054-3000C NOSWC 8372 100 -- 1972 U -- 110 7

147-054-31448 NDSWC

	

8373 100 75 72 1 1972 1 10-72 U 51 R -- -- 109 8
147-054-31044 NDSWC 8376 100 30 27 1 1972 6 10-72 U 51 S 6 7 .5 110 0
147-054-328CD M .RYGG 24 -- 36 1900 10 7-70 S -- -- -- -- 109 5
147-054-33000 O .KLATH 45 32 1910 12 -- K -- -- 5 7 .5 109 0
147-055-01888 SCS 6 10 2 1970 4 9-70 U 41 8T -- -- 112 0

147-055-010891 NDSWC 4026 120 -- -- -- 1970 -- -- U -- -- 111 0
147-055-010882 NDSWC 4026A 39 19 1 1970 5 8-70 U 51 8T -- 111 1
147-055-04844 NDSWC 4306 100 -- -- -- 1970 -- -- U -- -- 115 5
147-055-04004 G.FESKIN -- 24 -- 17 8-70 U 117 0
147-055-07CAD 1 .ANDERSON 24 42 4 -- U 1250



CASING CATE WATER
SPE -
CIFIC TEM- ALTI -

LOCAL
DRILLE D
DEPTH

WEL L
DEPTH

CASIN G
DEPTH

OIAM -
ETER

PAT E
DRILLED

WATE R
LEVEL

WATE R
LEVEL

US E
OF

MAJO R
AQUIFER

BEARING
MATERIAL

CON -
DUCT

PER -
ATURE

TUDE -
OF LS DOWNE R

NUMBER (FT .) (FT .) (FT .) (IN .) (FT .) MEAS . WATER ANCE ( °C) (FT . )

147-055-07COA I .ANDERSON 18 8 1948 14 H 126 0
147-055-OBAAD 0588

	

17 18 0 12 1960 -- U -- 121 4
147-055-08000 A .BRAGER 90 30 1947 60 K 6 7 .0 - -
147-055-1088A1 E .FLESCHE 23 12 1928 10 U -- -- 115 0
147-055-108AA2 E .FLESCHE 18 -- 24 1965 8 -- 115 0

147-055-10BAA3 E .FLESCHE 25 36 1931 10 -- K - -
147-055-10008 O .ER ICKSON -- -- 24 -- 17 8-70 U -- -- 115 0
147-055-11AAA 515 2 9 -- 2 1970 5 9-70 U 41 IT -- 1120
147-055-11ABAI NDSWC 4C27 40 20 1 1970 5 8-70 U 51 -- 111 7
147-055-11ABA2 SCS - - -- 1970 6 9-70 U -- -- 111 7

147-055-11888 NDSWC 4021 120 38 35 1 1970 10 7-70 U 01 G 6 9 .0 113 6
147-055-11ABC SCS 10 -- 4 1970 6 9-70 U -- -- -- 113 6
147-055-118AA E .SALANDER 19 -- 36 1961 7 7-70 H -- -- 113 0
147-055-11000 NDSWC 4023 120 42 39 1 1970 5 7-70 U 51 S 4 114 2
147-055-128881 NOSWC 4025 40 39 19 1 1970 5 8-70 U -- - 110 8

147-055-128882 SCS 39 -- -- -- 6 9-70 U -- -- 110 8
147-055-12000 NDSWC 4029 60 47 27 1 1970 7 7-70 U 51 9S 110 3
147-055-13848 NDSWC 4028 40 39 19 1 1970 5 7-70 U 51 8G -- 110 5
147-055-13888 NDSWC 4024 40 39 19 1 1970 2 7-70 U 51 IT -- 110 8
147-055-14ABB NDSWC 4022 120 -- -- -- 1970 -- -- U -- -- -- 113 3

147-055-14000 NOSWC 4304 120 41 38 1 1970 11 12-70 U 51 S 5 6 .0 114 0
147-055-17888 NOSWC 4305 100 -- -- -- 1970 -- -- U -- -- -- -- 124 5
147-055-21880 N .PETERSON 35 -- 32 1960 20 -- H -- 5 7 .5 119 0
147-055-21000 C .MOE 30 -- 24 -- 15 7-70 H -- -- 116 5
147-055-22AAC JACOBSON NO .1 562 40 5 1966 -- -- U 115 5

147-055-23884 R .ANDERSON 16 36 1370 8 7-70 H 113 0
147-055-25COC1 B .LEE 27 -- 36 1948 8 -- H -- 111 5
147-055-250002 B .LEE 30 36 -- 8 S -- 111 5
147-055-26888 NDSWC 4303 120 -- -- -- 1970 -- -- U -- 115 0
147-055-28CCD C .GA .HOGFOSS -- 24 -- 9 7-70 U -- 120 5

147-055-29CC8 NDSWC 4302 80 -- -- 1970 -- U -- 124 0
147-055-32B8D R .HAUGTVEOT 60 -- 24 -- 50 -- H -- 124 0
147-055-338C0 G.TAPLIN 21 -- 32 -- 8 7-70 H -- 120 0
147-055-34CO01 F .ENGEN 40 36 1958 20 -- H 115 0
147-055-340002 F .ENGEN 40 36 1916 20 S 115 0

147-055-35AAB1 A .THYKESON 29 -- 32 1948 8 7-70 H -- 112 0
147-055-35AAB2 A .THYKESON 35 -- 30 1942 10 -- S -- -- - -
147-055-35000 NDSWC 4017 100 42 39 1 1470 6 7-70 U 51 2S -- 113 5
147-055-36000 O .THYKESON 26 -- 30 1964 6 -- K -- -- -- 112 0
147-056-01C130 A .PETTERSON 24 48 -- 7 H S 6 1270
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147-056-02CAA A . GILBERTSON 26 30 4 H S 6 132 0
147-056-03000 0 .LESLIE 57 -- 36 23 H 2S 5 -- 135 5
147-056-04A86 C .NYGAARD 24 26 -- 18 K -- 2S 6 -- 138 0
147-056-05088 A .NYGAARD 36 24 -- 20 S S 6 6 .5 143 0
147-056-068081 M .CLSON 24 6 1954 11 H G 5 -- 143 0

147-056-06BCB2 USGS AUGER 5 6 -- -- 1947 -- U 51 6G 144 0
147-056-068CC USGS AUGER 6 9 -- -- -- -- -- U -- -- 142 0
147-056-06000 H .HEFTA 32 36 22 S R -- 143 0
147-056-08CDB D .NYGORD 40 30 34 H P 5 141 0
147-056-100AB R .LESLIE 40 36 17 K - 2S 5 135 0

147-056-11BCB J .NYGORD 35 24 30 U -- -- 134 0
147-056-11CDA J .MELOAHL 45 -- 36 -- 29 K G 5 131 5
147-056-15008 M .BUGBEE 23 -- 24 -- 15 S -- -- 6 136 5
147-056-1500D NDSWC

	

4284 80 -- -- 1970 -- U 51 6S -- 134 0
147-056-17ABC1 H .VOSSETEIG 60 -- 36 -- 10 U -- -- 5 -- 139 2

147-056-17ABC2 L .VOSSETEIG 42 32 -- 16 -- U G -- 139 0
147-056-19408 O .OLSON 35 48 -- 21 11-69 H G 6 145 0
147-056-19CDB E .ANDERSON 40 4 31 -- H G 6 143 0
147-056-2CAAD A .RONHOLM 24 24 -- 20 U R -- 137 5
147-056-238CC H .MIDSTOKKE 30 -- -- -- H S 5 134 0

147-056-24800 R .SAMPSON 32 24 10 U R -- -- 110 0
147-056-25888 T .JACO850N 21 -- 24 10 -- K 25 5 126 5
147-056-258AC G .RONHOLM 25 24 -- 5 K -- G 6 -- 128 0
147-056-26ABB H .NORDBO 43 -- 24 1959 15 -- K -- P -- -- 132 0
147-056-26000 NDSWC

	

4285 80 38 18 1 1970 3 11-70 U 51 8G 6 6 .5 129 5

147-056-27ACA P .MIDSTOKKE 28 -- 24 -- 24 K 6 134 0
147-056-270AA USER

	

16 18 0 12 1960 -- -- U -- 134 9
147-056-2888A 0 .M1CHELSON 28 -- 48 -- 4 S 133 0
147-056-28000 NDSWC

	

5620 60 -- -- 1969 -- U -- -- -- 138 5
147-056-280001 FINLEY 20 -- P 31 G - -

147-056-280002 FINLEY 28 20 12 1952 8 P -- -- 136 0
141-056-280003 FINLEY 32 24 16 1964 8 P R 5 136 0
147-056-29606 M .STENBERG 49 -- 24 -- 33 H R -- 143 5
147-056-30000 LEHIGH PORTLAND 391 -- 1960 -- U -- -- 140 0
147-056-33CCD NDSWC 42E6 60 -- -- -- 1970 U - 136 5

147-056-33CDC J .JACOBSON 26 -- 24 -- 12 -- K R 6 138 0
147-056-35808 E .PAULSON 35 24 -- -- -- K 5 6 129 5
147-056-358CD H .PAULSON 43 24 1934 7 11-69 K P 6 134 0
147-056-36BCC M .SHOGREN 45 36 -- 20 -- H -- 5 -- 129 0
147-057-01808 C .GULLICKS 4 98 F K -- 4 1450
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147-057-01000 USBR

	

15 18 0 12 1960 -- U 146 6
147-057-02ADD LSGS 7 66 -- 5 1947 -- -- U -- -- -- -- 145 0
147-057-028881 USGS

	

10 85 -- -- 5 1947 37 4-47 U 51 7G -- -- 152 0
147-057-028882 SHARON 82 63 53 10 1963 37 7-63 P -- -- 5 7 .5 152 5

147-057-020883 NDSWC 4280 90 55 52 1 1970 25 11-70 U 51 8G 4 6 .0 152 0

147-057-02000 NDSWC 4279 80 61 58 1 1970 16 11-70 U 51 75 5 6 .5 150 5
147-057-020AA USGS 4 70 -- -- 5 1947 -- -- U -- -- -- -- 148 5
147-057-03600 USGS

	

11 100 - 5 1947 -- U 51 6G 150 5
147-057-04BBC A .DRONEN 82 32 -- 62 K -- -- -- 153 0
147-057-04DAD S .RUE 80 26 53 H -- 154 0

147-057-06060 A .CURRY 45 18 30 K 6 150 0

147-057-073A0 H .FOSSE 70 32 50 -- K -- 6 -- 152 0
147-057-08648 A .GYLTEN 50 36 32 7-70 K -- 6 -- 151 0
147-057-08CCD M .DRONEN 80 36 30 H R 6 7 .0 152 0
147-057-10CAD E.MIODSTAO 43 30 25 H G 6 -- 152 0

147-057-12ADA M .GULLICKS 70 36 -- 45 H -- -- 6 -- 146 5
147-057-12868 USGS 5 57 -- 5 1947 -- U 51 6G -- 149 0
147-057-1288C1 USGS 6 70 5 1947 U -- -- -- -- 149 0

147-057-126802 A .KLABO 36 -- H R 5 150 0
147-057-13086 H .LUND 36 K -- 5 151 0

147-057-14ABD K .FROJEN 70 24 -- 50 -- H S 5 155 0

147-057-15C0A S .ORONEN 64 -- 18 1962 31 9-69 K -- 5 152 0
147-057-16888 S .DRONEN 56 28 -- 13 9-69 K -- -- -- 152 0
147-057-16CCB G.GROSETH 100 32 53 -- H -- -- -- 152 5

147-057-20CBA 0 .0000 65 36 40 K S 6 152 0

147-057-21CA0 A .DRONEN -- 36 -- H -- 151 5
147-057-22800 R .GULLICKS 65 24 -- 60 H -- 153 0
147-057-22888 NDSWC 4278 120 -- -- 1970 -- U -- -- 153 5
147-057-248AA O .STENSON 36 -- 48 -- 17 -- K S 5 -- 150 0
147-057-25000 R .GULLICKS 120 18 90 9-69 H -- 5 153 0

147-057-27C80 A .ANDERSON 83 30 51 9-69 U -- -- 148 0

147-057-27L001 F .JERSTAD 62 -- 36 -- 48 -- H G 4 152 0

147-057-270002 F .JERSTAD 102 -- -- -- U -- -- 151 5

147-057-28CC8 C .BJUGSTAD -- 18 H -- 5 146 5

147-057-30ADD F .JERSTAD 72 -- U -- 147 0

147-057-30CDC A .JERSTAD 18 42 1953 14 7-70 H P F 5 6 .5 142 0
147-057-36A8A W .KROEPLIN -- 18 -- -- -- H -- -- 5 -- 154 0
147-058-02033 H.UDGAARD 33 -- 24 -- 3 6-71 H 6 6 .0 - -
147-058-03AAC JOHNSON N0 .1 1280 90 -- 1968 -- -- U -- -- — -- 145 6
147-058-07884 NDSWC 8049 240 4 1971 -- U 51 7S -- -- 1350
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147-058-08CCA CUSSONS NO .1 1160 233 1968 -- U 132 0
147-058-14CC0 NESHEIM NO .1 1080 64 1968 -- U 133 7
147-058-16ACA O .IDSV000 18 - - 24 1945 15 H 4
147-058-17CDC S .DAHL 13 72 9 5-71 H 3
147-058-188CC R .HEDSTROM 180 6 1957 90 K 6

147-058-230831 G .OLSON 24 24 -- l2 5-71 H -- 5 5 . 0
147-058-230862 G .OLSON 24 -- -- -- 8 5-71 S -- -- 6 5 .0 - -
147-058-23C883 NDSWC

	

8050 100 g7 4 1971 -- -- U 1G 8G -- -- 132 0
147-058-24ADC C .CHR I STUPHER SON 25 -- 24 -- 6 5-71 H -- -- 5 5 .0 - -147-058-27888 NDSWC 5911 120 -- -- 1970 -- -- U 51 25 -- -- 137 5

147-058-27888 NDSWC 5912 120 68 62 1 1970 25 12-70 U 51 80 -- 132 5
147-058-28488 NDSWC 8053 200 0 4 1971 -- -- U 51 6G 137 5
147-058-2884A H .HOUSTON 87 5 -- -- -- U -- -- 132 5147-058-28684 H .HOLSTON 64 56 4 1961 28 9-61 K -- -- 137 0
147-058-3288C NDSWC 8052 100 -- -- -- 1971 -- -- U -- 150 5

147-058-33888 NDSWC 8051 40 -- -- 1971 -- -- U -- -- - - 146 0w 147-058-36040 R .QUALEY 36 -- 30 1947 20 6-71 H -- -- 5 -- - -
147-058-366CC NDSWC 8055 200 -- -- -- 1971 -- -- U 51 80 130 7
147-059-02444 NDSWC 8047 40 1911 U -- -- 145 0
147-059-03860 NDSWC 8045 40 1971 U 140 0

147-059-03000 NDSWC

	

8044 20 -- -- 1971 -- U -- -- 144 0
147-059-07ABC F .WURST 13 36 1946 6 -- K 4 3 .0 - -
147-059-07C8C F .WURST 54 36 1964 40 S 6 6 . 5
147-059-094AA NDSWC 8043 100 -- -- 1971 - U -- -- -- -- 144 5
147-059-1208C G.PETERSON 55 -- 48 -- 15 K 4 --

147-059-130001 T .STOKKELAND 27 -- 36 1952 11 5-71 H -- 5
147-059-13DOC2 T .STOKKELAND 36 48 -- 16 5-71 1 6
147-059-16ADC W .PFEIFER 17 36 -- 10 5-71 H 5
147-059-17000 A .SAKBERG 38 30 34 5-71 K -- -- 4
147-059-19488 R .HEINZE 35 18 25 -- H 6

147-059-1968A JESSIE CATH.CH . 60 -- 1965 25 1-65 H -- -- - - 147 5
147-059-19888 R .RICKFORO 30 36 1959 21 -- K -- 5 6 . 0
147-059-23A88 A .ERICKSON 19 36 1965 6 5-71 H 5 - -
147-059-24CCB 3 .COMBS 18 48 -- 13 -- H 4
147-059-28000 J .COWDREY 51 36 18 5-71 K 6

147-059-268AA L .FRITZ 25 36 1955 15 -- H 6
147-059-31888 NDSWC 4373 160 - - 1971 -- -- U 51 7S 147 0
147-059-35800 A.SAVRE 36 36 19 5-71 H 4 --
147-060-01000 NDSWC 4374 100 -- - - 1971 -- -- U 51 7S 144 8
147-060-01CAD1 C .ZIMPRICH 22 36 1947 7 6-71 H 6 3 .0
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147-060-01CAD2 C .ZIMPRICK 16 36 -- 7 6-71 S -- 5 4 .0 - -
147-060-0288A K .OLSON 35 36 1948 22 -- K -- -- 5 -- - -
147-060-07AAA NDSWC 4357 160 -- -- 1971 -- U 51 7S -- 1540
147-060-07000 NDSWC 4355 260 -- -- 1971 U 51 9S 150 5

147-060-07COA1 T .HELLAND 60 5 1964 U -- -- 152 0

147-060-07CDA2 T .HELLAND 120 -- 5 1964 -- -- U -- -- - -- 1520

147-060-07000 NOSNC 5880 120 55 52 1 1970 15 11-70 U 51 9S 3 7 .0 151 5
147-060-08AA J .GOPLIN 275 265 6 1964 132 -- H - -- -- -- 1550
147-060-08AAC L .EOLUND 60 -- 36 -- 54 -- H -- -- 4 -- - -

147-060-OBBCD E .MILLER 39 36 17 H 4

147-060-08808 M .GOPLIN 140 -- -- -- -- U -- 1550
147-060-08CAC FARMERS UNION 32 22 1955 24 C 4 - -
147-060-08COA BINFORD 33 -- -- -- 18 4-71 P -- -- 4 -- - -

147-060-09000 NDSWC 4356 200 160 157 1 1971 20 11-71 U 51 8G 4 7 .0 1520
147-060-10ADC A .RICKFORD 30 -- 36 -- 27 - K -- -- 5 5 .0 --

147-060-11000 O .TWEED 60 -- -- 35 5-71 H 5 --
147-060-130001 E .SKAUFEL 42 36 1970 35 -- K 5 5 . 0

0 147-060-130002 E .SKAUFEL 110 4 1969 100 -- S 6 6 .0 - -
147-060-15AAA NDSWC 59C7 60 -- 1970 -- U -- -- 1480
147-060-16880 V.OLSGARD 28 28 -- 25 S 4 5 .0 -

147-060-25CCD NDSWC 4372 100 1971 -- U 51 8G -- -- 145 0
147-060-26AA0 C .BECHERL 47 48 1934 12 H -- -- 6 6 .0 - -

147-060-26A00 H .MYER 20 36 -- 5 K - -- 6 6.0 - -

147-060-27000 NDSWC 4371 100 -- -- -- 1971 -- - U 51 8G -- -- 143 5

147-060-31ABB NDSWC 8303 280 222 216 1 1972 30 6-72 U 51 AS 5 7 .0 1480

147-060-07DDB T .HELLAND 100 85 80 4 1964 26 5-64 K -- 151 5

147-C61-01BCA B.OVERBY 5 -- 24 -- 5 5-71 U -- -- 3 -- -

147-061-01000 NDSWC 4358 340 240 237 1 1971 28 9-71 U 51 7R 5 7 .5 152 5
147-081-04AAA H.OVERBY 90 -- 4 -- 18 -- K -- -- 4 6 .0 154 5
147-061-04BBC L .LEIR 37 24 7 5-71 U -- -- 157 0

147-061-048CC J .MAISEL 31 -- 30 -- 17 5-71 U -- -- -- -- 156 5

147-061-058AD V.BARCLAY 110 -- 6 -- - -- K 51 R 4 - --

147-061-05888 NDSWC 5879 240 203 197 1 1970 5 11-70 U 51 -- 5 7 .5 151 0

147-061-068881 L .LARSON 22 -- 36 -- 18 - S -- 3 -- - -

147-061-068882 L .LARSON 20 -- 4 20 U 3

147-061-08COA A .ANSON 103 -- 4 1961 33 K -- -- 4 6 .0 -
147-061-09DOD NDSWC 4368 360 0 4 1971 -- U 51 8G -- -- 154 8

147-061-110AA B.OVERBV 42 - 24 -- 26 -- H -- -- 4 5 .0 --

147-061-110001 H .LARSON 17 -- 36 10 5-71 K 4 - -
147-061-110002 H .LARSON 21 36 13 5-71 K -- 4
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147-061-13A5B S .KAORY 10 -- 24 9 H -- 4 -- --
147-061-17CDC I .KIRKEBY 90 6 -- 55 -- K 4 6 .0 --
147-061-19AAA NDSWC 4369 140 -- -- 1971 - -- U -- -- 148 6
147-061-21ACC E .IVERSON 68 36 -- 41 5-71 K 4 6 .0 - -
147-061-22C86 O .PATTERSON 36 36 18 -- H 6 5 . 0

147-061-22COD NOSWC 4353 360 303 297 1 1971 46 9-71 U 51 8G 5 6 .G 150 5
147-061-24888 NOSWC 4354 300 220 217 1 1971 31 9-71 U 51 8G 5 7 .0 147 5
147-061-24000 NDSWC 4359 380 321 318 1 1971 -- -- U 51 AS -- -- 148 0
147-061-27000 NDSWC 4352 240 193 187 1 1971 47 9-71 U 51 9S 4 6 .5 149 5
147-061-28088 L .IVERSON 33 -- 30 1951 28 6-71 H -- -- 5 -- - -

147-061-30888 NDSWC 437C 180 -- -- 1971 -- -- U 51 7S -- 150 0
147-061-300AB1 C .LYNNE 26 11 1969 21 5-71 H -- -- 5 149 0
147-061-300A82 C .LYNNE 80 5 -- 20 -- S 5 5 .0 - -
147-061-328681 N .IVERSON 45 -- 18 -- 25 S 5 5 .0 --
147-061-32AAA2 N .IVERSON 125 4 1957 10 H 5

147-061-340001 A .BERGE 32 36 -- 20 K 4 6 . 0
147-061-340002 A .BERGE 32 36 -- 20 H -- -- 4 -- -

0 147-061-35000 A .BERGE 32 36 1940 25 S -- -- 4 5 .0 --
148-054-01AAB NOSWC 762-10 242 -- -- 1965 -- U 51 90 -- -- 109 0
148-054-01BCA 0 .GULSON 28 -- 48 1940 18 H -- -- 4 --

148-054-018CB D .GULSON 27 30 1962 15 . S 7 - -
148-054-02CCD A .BYE 19 72 -- 9 -- K -- -- 5 5 .0 110 0
148-054-04CCD USBR 19 18 0 12 1960 16 3-60 U 51 7S -- -- 109 6
148-054-05CAC R .SONDREAAL -- 32 -- 11 7-70 U -- -- -- 108 5
148-054-06CBD G.BURG 29 18 1950 7 7-70 H -- 111 0

148-054-08640 R .8RUNSVOLD 40 1966 34 7-70 H 110 5
148-054-08000 NDSWC

	

1180 180 -- 1957 -- -- U 110 0
148-054-08DDC E .STEVENS 67 -- -- 52 -- H -- -- 109 5
148-054-09AAB L .GROTH 28 48 1908 2 - H -- -- -- 110 0
148-054-09CDD NDSWC 1159 200 -- -- 1956 8 9-56 U 51 7S 106 5

148-054-09CDC1 T .THOMPSON 25 36 1950 20 H -- -- 110 0
148-054-090002 T .THOMPSON 595 5 1962 90 S D 7 8 .5 110 0
148-054-10066 NDSWC 1165 165 -- -- 1956 -- -- U -- -- 110 0
148-054-10DAA1 A .0STL1E 18 42 1962 5 7-70 U -- 110 0
148-054-10DAA2 A .OSTLIE 14 18 -- 3 -- U - 110 0

148-054-118AB1 O .PLAOSON 12 36 8 -- H 5 110 0
148-054-11BAB2 O .PLADSON 13 36 -- 7 7-70 U -- -- 110 0
148-054-11000 NOSWC

	

1158 230 -- - -- 1956 -- -- U 51 7S 110 0
148-054-110AA P .SKJOITEN 21 15 36 1952 5 7-70 S -- -- 109 0
148-054-13000 NDSWC

	

1188 189 -- -- -- 1957 -- -- U 1080
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148-054-14AAA NDSWC

	

1157 310 -- 1956 -- -- U 51 8G -- 109 0
148-054-I4CCA W.OSTLIE 30 60 1948 -- -- H -- -- 5 7 .5 109 5
148-054-140CA O .PLADSON 64 -- 7 7-70 U -- --
148-054-15A88 NDSWC

	

1183 200 -- 1957 -- -- U 110 0
148-054-16BDB D.ENGER 24 -- 12 7-70 K 106 0

148-054-170AD NDSWC

	

1184 157 -- -- 1957 -- U 51 7S 108 5
148-054-I8AAD G .GROTH 33 -- 60 1942 8 -- H -- -- 1100
148-054-19ABD C.BYE 52 -- 18 -- 9 7-70 S 111 0
148-054-19000 P.BJERKE 52 18 -- 32 -- l 1110
148-054-200AD NDSWC

	

1185 30 -- -- 1957 -- U 107 5

I48-054-22CCD W .NELSON -- -- -- 4 7-70 K 1080
148-054-22000 I .STENSIAND 70 36 1930 3 -- U -- 1090
148-054-240001 0 .PLADSON 25 24 -- 6 U 1080
148-054-24CDC2 B .PLADSON 20 24 6 U -- 1080
148-054-25COD G .ARNESON 200 -- -- U -- - -

148-054-28AAA NDSWC

	

1186 115 -- -- 1957 -- -- U - 1070
148-054-30BCB W .RAMSTAD 30 -- -- 10 7-70 U 110 5
148-054-3388C G .8ERG 30 36 20 -- S -- -- -- 1090
148-054-348BD A .BERG 590 3 -- -- S D S 7 7 .5 107 5
148-054-35888 NDSWC

	

1187 136 -- -- 1957 U 51 8G -- 1050

148-055-01ACD BERGE BROS . 60 5 1940 18 S
148-055-040AD1 H .RASMUSSEN 30 48 -- 27 H
148-055-040AD2 H .RASMLSSEN 35 36 1920 6 S - -
148-055-07A88 J .GRONHOVO 84 24 1945 72 K -- 1250
148-055-078061 O .NESS 56 24 -- 6 H -- 1250

148-055-0780A2 O .NESS 23 36 1969 12 -- S 1250
148-055-08A0C A .JACOBSON 20 24 1950 12 7-70 S -- -- 1190
148-055-0900D T .WALSVIK 29 36 1930 9 7-70 K -- 1160
148-055-10AOD W .HANNESTAD 35 -- 36 -- 9 -- S --
148-055-12000 NDSWC

	

1181 130 -- -- -- 1957 -- -- U 111 0

148-055-13006 J .NESS 15 42 -- 10 7-70 K 112 0
148-055-1488B P .THOMPSON 26 -- 24 1950 10 -- H -- 1140
148-055-14B8C E .STAVES 22 -- 4 -- -- -- H 4 7 .0 --
148-055-14COA M .KLAVEN 28 36 1939 10 7-70 K -- 1140
148-055-15CCD E .JACOBSON 30 24 -- 11 7-70 S -- 116 0

148-055-168A8 T .WALSVIK 38 30 -- 8 7-70 U -- -- 117 0
148-055-170AB G .WALSWICK 29 24 1963 29 7-70 K -- 5 7 .0 119 5
148-055-180AAL O .HOLMEN 27 48 1920 A 8-70 H 7 -- 124 0
148-055-180AA2 O .HOLMEN 42 36 1960 20 -- 5 -- -- 124 0
148-055-190CD C .LYSTE 38 48 1931 31 -- S 7 --
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148-055-2000A USAF 100 -- -- 1967 25 -- U 51 7S 1240
148-055-200081 USAF K-0 980 730 711 7 1963 136 6-63 H D 7S 7 -- 124 0
148-055-2000B2 USAF 100 40 38 1 1967 16 9-67 U 51 75 4 -- 1240
148-055-200083 USAF 105 -- -- 1967 -- — U 51 7S 1240
148-055-20000 KLOSTER 1 601 50 5 1966 -- U -- -- 124 5

148-055-21DAD J .BJERKE 24 36 -- 10 K - -
148-055-2386A NDSWC 4020 120 -- -- 1970 -- U 112 5
148-055-238BA E.STAVENS 20 36 -- 6 — K 123 0
148-055-24CDC M.BRUNSDALE -- 32 -- 16 8-70 U -- -- -- 110 0
148-055-25488 USER

	

18 18 12 1960 -- -- U 110 3

148-055-28BCC1 E .BJERKE 50 — 24 1960 -- H
148-055-288002 E .BJERKE 45 24 -- 35 S
148-055-288CC3 E .BJERKE 50 -- 1950 43 H -- 5
148-055-29880 USAF 78 -- 1967 -- -- U 51 7S 124 0
148-055-29000 B .BJERKE 30 36 -- U -- 4

148-055-290DD F.LYSTE 90 -- 36 -- -- -- H -- -- 5 -- - -
148-055-30AAA NDSWC 4019 80 56 53 1 1970 5 6-70 U 51 8G 5 7 .0 124 4

ro 148-055-30848 MELDAHL 1 1117 102 7 1966 -- -- U -- -- -- -- 125 0
148-055-30CDD1 C.MELDAHL 200 — -- — -- -- U -- -- -- 125 0
148-055-300002 NDSWC 4018 120 -- 1970 U -- 124 5

148-055-31BAB C .MELDAHL 760 690 660 -- -- 112 U D 122 3
148-055-31084 R.ANDERSON 14 -- 42 1965 0 S -- —
148-055-31CCA R .ANDERSON 16 48 1930 8 S 122 5

148-055-31CDD R.ANDERSON 14 42 1963 0 S -- 122 0
148-055-32CBD1 D.WINDLOSS 78 24 1961 58 S S 123 0

148-055-32C802 D .WINDLOSS 58 -- 24 1963 50 -- U R -- .

148-055-35000 G .BAHE 36 5 7-70 U -- -- 111 0
148-055-36888 NDSWC 4307 120 -- — -- 1970 -- -- U -- -- 111 0
148-056-01AAB T .ULBERG 26 24 1901 5 7-70 H 6 7 .0 126 5
148-056-01DA O .NESS 36 24 -- 29 -- U -- -- -- 127 0

148-056-02408 O .STROMME 60 24 40 H 5 131 5
148-056-03A08 OLIMB SISTERS 30 24 20 H S 6 1355
148-056-03CCD C .BAKKEN 30 24 23 U -- 139 0
148-056-04000 E.PALMER 45 24 -- 25 -- U -- 141 0
148-056-05CDC E .PALMER 45 36 1952 16 7-70 K - -

148-056-05000 D.PALMER 55 -- 26 15 H G 6 141 5
148-056-06CDC G.AMUNOSON 50 -- 30 -- 20 -- K G 5 1445
148-056-06000 E .GYLTEN 58 36 -- 49 10-69 U -- -- -- 1440
148-056-08484 W .BAKKEN 35 24 -- 17 -- H P 6 142 0
148-056-MCA C .THCMPSON 50 36 1930 20 H P 5 1450
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148-056-098AAI A .FROHRIEP 40 24 21 10-69 H G 5 140 5
148-056-098AA2 A .FROHRIEP 40 24 21 -- H -- G -- 140 5
148-056-09CBA A .ANTONSON 32 -- 24 -- 24 U -- S -- 141 0
148-056-09000 NOSWC

	

4283 80 -- -- 1970 -- U 51 7S -- 138 5
148-056-12CBB D .EVENSTAD 30 30 1929 15 K -- P 5 -- 130 0

148-056-13BAB G .RYAN 33 24 25 H S 5 128 0
148-056-14CBC H .NYGAARD 23 24 -- 13 H S 6 135 0
148-056-14COA H .HANSON 24 -- 1925 20 -- K -- -- 132 0
148-056-15CCD O .RAMSTAD 61 24 -- 38 10-69 S P -- -- 139 0
148-056-16CCD T .OSTENSON 53 24 1943 34 -- H P 5 141 0

148-056-18000 NOSWC

	

4282 80 58 38 1 1970 9 11-70 U 51 9S 7 147 0
148-056-1800A R .HAUGEN 65 -- 24 -- 30 -- K -- S -- - 143 0
148-056-19000 N .NERDAHL 56 24 20 10-69 H -- 6 146 0
148-056-20ACA N .SODERBLOM 30 24 -- 24 -- U -- -- 143 0
148-056-200001 I .JOHNSON 42 36 1914 22 - K 2S 6 -- 143 0

148-056-200002 M .JOHNSON 20 24 -- 18 -- H S -- 142 0
148-056-200003 M .JOHNSON 40 -- 24 1966 -- -- H P 5 142 0

w 148-056-22AAD H .JOHNSUN 30 -- -- -- 16 10-69 H S 6 1360
148-056-22C0A A .NETLAND 34 34 21 -- 18 -- H S 1350
148-056-22000 NETLAND NO .1 1060 60 7 1968 -- -- U -- -- 134 9

148-056-24CCA L .GRADY 26 36 13 10-69 U -- -- 131 0
148-056-28000 A .JOHNSON 26 24 20 -- H G 5 - -
148-056-28000 H .RAMSTAD 52 18 -- 30 H S 5 139 0
148-056-318BA USGS 4 11 -- -- -- U -- -- -- 145 2
148-056-31868 USGS 3 9 -- U -- -- 145 7

148-056-32CBD O .HEFTA 72 24 45 H -- S -- - -
148-056-34808 A .JOHNSON 50 24 33 H G 5 -- 135 5
148-056-34C8C E .LESLIE 45 36 40 H -- G 5 7 .0 1390
148-056-35880 H .REYERSUN 60 24 -- 35 K G 5 -- - -
148-056-36800 O .BERG 38 48 -- 33 U -- -- 128 0

148-056-36000 USGS 9 14 -- -- -- U -- 129 8
148-057-01ACD A .RUE 61 -- 26 9-69 H -- 6 1480
148-057-01000 R .THOMPSUN 57 18 20 - H 6 149 5

148-057-02CCA M .KLOSTER 32 24 -- 9 9-69 U -- 1470

148-057-03500 H .LYON 50 -- 30 10 9-69 U 1500

148-057-03000 M .KLOSTER 33 18 -- 7 -- H 7 7 .0 148 0
148-057-040CD F .KLUSTER 44 30 -- 6 9-69 U -- -- -- -- 152 0
148-057-050OA T .BRAKKE 45 18 1932 15 9-69 H -- -- 6 -- 152 0
148-057-060BD1 USAF

	

5133 130 0 4 1962 20 4-62 U 51 9S -- 151 2
148-057-060802 USAF S323 130 4 1962 19 5-62 U P -- 1517
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148-057-06000 A .SMITH 40 30 -- 20 H -- 5 151 0
148-057-C7AAA J .SMITH 30 -- -- -- -- -- H -- -- 7 151 0
148-057-08000 NOSWC 4281 160 61 58 l 1970 13 11-70 U 51 8G 5 6 .5 151 5
148-057-10AD0 M .KLOSTER 60 -- 36 25 -- K -- -- -- -- 148 5
148-057-12488 R .THOMPSON 70 28 1959 26 S 5 149 0

148-057-13CCD M .KLOSTER 34 36 -- 4 9-69 U -- — 147 0
148-057-13C04 O.KLABO 13 42 -- 11 9-69 U -- -- 148 0
148-057-15AOD L .VIG 28 24 -- 5 9-69 H -- 148 0
148-057-17CAA M .LUND 30 4 -- 35 -- H G 5 152 5
148-057-20EAA A .DRONEN TO 24 58 H -- -- 153 0

148-057-20CDC A .NELSON 50 5 1949 20 H 5 -- 151 0
148-057-218A41 A .VIG 64 18 1896 17 -- H 6 7 .0 153 5
148-057-218AA2 A .VIG 62 -- -- 17 9-69 U -- -- 153 5
148-057-24000 L .NERDAHL 50 36 1938 40 -- H 5 147 0
148-057-26AAA S .BUGBEE 34 30 1957 IP K 5 147 0

148-057-26848 S .BUGBEE 34 -- 30 1958 26 9-69 K -- G 6 10 .0 146 0
a 148-057-27000 USGS 3 89 -- -- 1947 -- -- U 51 8G -- -- 153 0
a 148-057-27CDD1 USGS 2 99 -- -- 1947 U 51 7G 153 0

148-057-27COD2 CITY OF SHARON 92 -- -- U -- -- 153 0
148-057-27CBB1 F .KLOSTER 86 6 K -- 154 0

148-057-27CB82 F .KLOSTEK 120 6 -- -- H -- 6 7 .0 154 0
148-057-28AAA A .OSTENSIJN 43 32 -- 22 9-69 H 6 -- 153 0
148-057-29AAA R .MIKKELSON 71 24 1945 40 -- K -- 5 152 0
148-057-29DAD R .CURRY 60 -- 24 -- 30 K -- 152 0
148-057-30ACB H .FOSSE 40 24 30 H 5 149 0

148-057-31000 G .MIKKELSON 32 36 1959 20 K -- 5 147 5
148-057-32ADD V .FOSSE 54 36 -- 24 K 5 151 5
148-057-32C8D F .KLOSTER 72 -- 24 1900 40 -- K -- -- 153 0
148-057-330801 P .OSTMO 67 -- 16 -- 46 9-69 K R 5 153 0
148-057-3388D2 P .OSTMO 90 84 6 1969 45 -- K -- 5 153 0

148-057-34800 USGS 8 79 -- -- 1947 U -- -- 150 5
148-057-340401 USGS 9 67 -- 1947 U 51 8G 150 0
148-057-34CA02 CITY OF SHARON 50 -- U -- -- -- -- 150 5
148-057-34CDA CITY OF SHARON 63 -- U 150 5
148-057-34DDD CITY OF SHARON 77 U -- 152 0

148-057-35880 SHARON HOSPITAL 73 20 1930 -- T 152 0
148-057-35BCAI SHARON 71 30 -- 35 5-46 U 151 5
148-057-35BCA2 SHARON SCHOOL 112 4 1913 -- T 151 5
148-057-36864 USGS 16 -- 1947 U 145 5
148-057-36AA8 USGS 13 -- -- -- U 1460



CASING T WA TEN
SPE -
CIFIC TE M- ALTI -

LOCAL OWNER
DRILLED uE L L

DEPTH
CASIN G
DEPTH

DIAM -
ETFR

DAT E
DRILLED

WATER
LEVEL

WATER
LEVEL

US E
OF

MAJO R
A011[FFR

BEARIN G
MA TFR!AL

CON-
n~JCT

PER -
ATURF

SUDE -
OF

	

LS DDEPT H
NUMBER (FT .) (FT .) (FT .) (IN .) (FT .) MEAS . WATER ANCE (°C) (FT . )

148-057-368BB USGS

	

1 28 5 1947 -- U 51 6G -- 145 5
148-058-03DDD O .WESTMAN 38 -- 18 1912 20 -- H -- -- 6 7 .5 --
148-058-13C00 NDSWC

	

8061 100 45 42 1 1971 23 10-71 U 51 7S 5 6 .0 150 0
148-058-14AAA NDSWC 8C59 40 -- -- -- 1971 -- -- U 51 8G -- 148 0
148-058-1488A NDSWC 8060 60 1971 U -- -- -- -- 151 0

148-058-18CBC M .HEGNA 24 18 -- 19 5-71 S -- 5
148-058-26EAB 0 .HAUGO 9 -- 36 1946 7 -- H S 4 - -
148-058-26000 U .HAUGO 3 -- -- -- -- -- H -- 4 6 .0 --
148-058-28C8A RUSTEN

	

1 1280 39 -- -- -- -- U -- -- 146 7
148-058-33C00 U .SLETTEN 32 -- 36 1967 19 6-71 H 7 10 .0 --

148-059-02CAB A .LEE 15 36 1959 12 H 3 - -
148-059-05ABAI C .LARSON 90 5 1947 70 S -- 6 6 .0 - -
148-059-056862 C .LAR SON 74 5 1959 60 H 6 - -
148-059-06BAA1 L .CLAUSUN 20 36 -- 14 S 4 3 . 0
148-059-068662 L .CLAUSUN 20 36 1916 14 H 5 - -

148-059-12860 M .TANDE 14 -- 18 -- 4 5-71 H -- -- 3 - -
148-059-13AAA NDSWC 59C8 80 -- -- -- 1970 -- -- U P 6F -- -- 132 0
148-059-138AB NDSWC

	

591C 220 163 157 1 1970 15 12-70 U 52 8G 4 7 .5 1340
148-059-130DD NDSWC

	

59C9 20 -- -- -- 1970 -- -- u P 6F -- -- 133 5
148-059-18868 NDSWC

	

85CS 40 1972 U -- -- 146 0

148-059-20668 O .BOYER 76 36 1963 18 -- H 6
148-059-22868 T .TORSTAO 34 30 -- 27 5-71 H 4 - -
148-059-24840 A .HEGNA 60 24 -- 48 5-71 H 5 - -
148-059-25CC8 NDSWC

	

8041 40 -- -- 1971 -- -- U -- 134 2
148-059-2688C NDSWC 8042 20 1971 U 138 5

148-059-268DB NDSWC 8040 200 163 157 1 1971 9 4-72 U 51 8G 4 6 .0 133 0
148-059-306401 H .MICHAELIS :35 -- 36 1966 30 -- H -- -- 6 -- --
148-059-306402 H .MICHAELIS 35 36 1947 29 S 6 5 .0 - -
148-059-33800 NDSWC 8046 40 -- 1971 -- U -- -- -- 143 5
148-059-33000 F .Z IMPR ICH 30 30 -- 20 K -- 5 --

148-059-36668 NDSWC 8C48 180 143 137 1 1971 9 10-71 U 51 8G 4 6 .0 132 0
148-059-360061 H .WISEMAN 58 -- 24 1955 35 5-71 H -- -- 5 -- --
148-059-36CDA2 H .WISEMAN 41 24 1966 29 - S -- -- 6 6 .0 --
148-060-03CDC J .HEGVICK 39 36 -- 17 5-71 S P JF 6 5 .0 147 5
148-060-03000 J .HEGVICK 67 6 5 5-71 U P JF -- -- 146 0

148-C60-048CC J .HEGVICK 215 -- 6 195 K P JF 7 - -
148-060-04CBC J .HEGVICK 28 36 -- 14 U P JF 6 5 . 0
148-060-056461 O .GRAVING 95 6 1948 87 -- K -- -- 5 -- -
148-060-056682 O .GRAVING 48 30 -- 25 5-71 U -- 149 0
148-060-078AA1 O .STOKKE 92 -- 5 12 5-71 U 1455



CASING DATE WATER
SPE -
CIFIC TEM- ALT1 -

LOCAL OWNER
DRILLE D
DEPTH

WEL L
DEPTH

CASING
DEPTH

CLAM-
ETER

DAT E
DRILLED

WATER
LEVEL

WATE R
LEVEL

US E
OF

MAJOR
AQUIFER

BEARING
MATERIAL

CON-
DUCT

PER-
ATURE

TUDE -
CF LS O

NUMBER (FT .) (FT .) (FT .) (IN .) (FT .) MEAS . WATER ANCE 1°C) (FT . )

148-060-078AA2 O .STOKKE 46 30 12 5-71 U 5 5 .0 146 0
148-060-C7BAA3 O .STOKKE 18 30 12 -- K -- -- 5 5 .0 --
148-060-07000 NDSWC 4360 220 1971 -- -- U 51 9S -- -- 149 8
148-060-13CAA G .MILLER 25 36 20 5-71 H -- -- 6 145 5
148-060-15AAA R .MILLER 100 30 1966 30 -- K 5 --

148-060-16AAA NDSWC 8507 40 -- -- 1972 -- U -- 147 0
148-060-16BCC J .STAHL 57 -- 36 -- 45 -- K -- -- 6 - -
148-060-188BA NDSWC 4361 160 91 88 1 1971 27 9-71 U 51 95 4 7 .0 149 5
148-060-18BCB W . HAINES 23 -- 24 -- 16 5-71 K 31 -- 4 -- 149 0
148-060-23888 F .RAYMAN 33 36 24 5-71 U -- 4 5 .0 148 5

148-060-23000 NDSWC

	

85(8 40 -- -- 1972 -- U -- 146 5
148-060-240081 E .RONNINGEN 108 6 1965 70 H 5 - -
148-060-240082 E.RONNINGEN 38 36 -- 22 -- K 5 - -
148-060-26DAA G .OSMUNDSON 46 36 -- 28 5-71 K -- 6 146 5
148-060-27008 R .MILLER 24 24 1960 16 5-71 H 6 146 0

148-060-29C08 G .GILBERTSON 33 24 -- 29 5-71 H 4 -- 152 0
148-060-33DCD1 A.SMOGARD 80 6 1965 30 -- S -- 4 5 .0 - -
148-060-330002 A .SMOGARD 44 36 -- 37 5-71 S -- 4 5 . 0
148-060-3300O3 A.SMOGARD 35 36 -- 28 -- H 4 - -
148-060-340001 S .RORVIG 24 36 21 5 -- 5 - -

148-060-3400O2 S.RORVIG 26 36 1951 23 H 4 - -
148-060-36CBB O .FORS 35 36 -- 30 K -- 4 --
148-061-01ABA T.VIGESAA 30 24 1955 20 K -- 4 145 5
148-061-046CG NDSWC 5877 280 -- -- 1970 -- -- U 51 -- -- -- 157 5
148-061-05ABA C .QUAM 78 4 L966 14 5-71 K 51 4 6 .0 153 5

148-061-078A8 NDSWC 587E 260 243 237 1 1970 '2 11-70 U 51 5 7 .5 152 5
148-061-09CCB K.TWEED -- -- 4 1960 -- -- K -- -- 4 -- --
148-061-IOAAA NDSWC 4362 380 301 298 1 1971 -- U 51 9S -- 160 0
148-061-100001 N .DAHL 163 -- 4 1957 60 -- K -- S 2 163 5
148-061-100002 NDSWC 4365 470 407 398 1 1971 218 9-71 U 51 5S -- 161 5

148-061-10CBA N .DAHL 299 4 1959 150 S 4 -- - -
148-061-1188A1 NDSWC 5878 200 -- -- - 1970 -- - U -- -- -- -- 153 0
148-061-11AAA2 NDSWC

	

5878A 100 78 72 1 1970 26 11-70 U 51 7S 4 7 .0 153 0
148-061-11ABA E .SNORTLAND 41 -- 30 -- 39 5-71 U -- -- -- -- 155 0
148-061-13808 W .HA1NES 29 24 21 5-71 S 31 S 4 -

148-061-15888 N .DAHL 197 -- 4 1958 100 -- S 3 6 .5 - -
148-061-18AB6 N .FRENCH EST . 15 -- 36 -- 11 5-71 U -- -- 155 0
148-061-18800 M.KJELGAARD 30 -- 30 1961 21 5-71 U -- -- 4 -- 156 0
148-061-20AAA NDSWC 4366 380 220 217 1 1971 86 9-71 U 51 9S 4 6 .0 160 8
148-061-20BAA R .HALVORSON 90 -- 4 -- 40 -- K -- -- 4 6.0 1595



CASING DATE WATER
SPE -
CIFIC TEM- ALTI -

LOCAL OWNER
DRILLE D
DEPTH

WEL L
DEPTH

CASIN G
DEPTH

OIAM-
ETER

DAT E
DRILLED

WATER

(F
V
T . )
).EL L

WATER US E
OF

MAJOR
AQUIFER

BEARING
MATERIAL

CON-
DUCT

PER-
ATURE

TUOE-
OF LS D

NUMBER (FT .) (FT .) (FT .) IIN .) MEAS . WATER ANCE 1 . C) (FT . )

148-061-20BCA O .FALLA 48 36 35 -- K 6 5 .0 1580
148-061-206CC J .STORKSON 42 30 30 5-71 U -- -- 1570
148-061-20000 J .OLSON 18 8 6 5-71 U 4 5 .0 1565
148-061-21000 E .AORIAN 45 36 -- 18 - H 5 5 .0 1580
148-061-21DDC C .BJORNSON 37 -- 36 23 5-71 K 3 5 .0 156 5

148-061-22CCD1 E .ADR IAN 70 24 1933 53 5-71 H 4 -- 162 0
148-061-220002 E .AORIAN 64 36 1940 54 5-71 S 4 5 .0 1650
148-061-220003 E .ADRIAN 170 6 1960 50 - S 4 5 .0 - -
148-061-220DA D .ASMUS 52 42 -- 43 5-71 K -- -- 4 5 .0 160 0
148-061-22DDD NDSWC 4364 400 -- -- -- 1971 -- -- U 51 7S -- -- 158 5

148-061-23AAA NDSWC 43E3 300 261 258 1 1971 132 9-71 U 51 9S 4 -- 1530
148-061-24CCA D .OIEN 45 -- 30 1950 39 -- K -- -- 4 - -
148-061-25000 C .OMDAL 115 4 1966 100 K 4
148-061-26AAC1 M .GILBERTSON 32 36 1964 20 K 4
148-061-26AAC2 M .GIL6ERTSON 22 36 1967 12 S -- - -

148-0E1-268681 E .FLAMME 52 24 46 -- H 5 5 .0 --
148-061-268682 E .FLAMME 56 24 -- 30 -- S 4 5 .0 - -
148-061-28848 F .HOYT 26 24 -- 18 5-71 K -- 4 4 .5 156 5
148-061-318B8 NDSWC 4367 280 -- -- 1971 -- -- U -- -- -- 152 5
148-061-310001 E .MILLER 13 30 -- 10 S 4 - -

148-061-310002 E .NILLER 12 4 1963 -- - K 3 - -
148-061-328AA D .BRISS 100 6 -- 40 -- K 4 6 .0 -
148-061-33BD0 A .OIEN 52 4 -- 16 5-71 H -- -- 153 5
148-061-344441 M .AORIAN 70 24 -- 54 5-71 H 4 -- 160 5
148-061-34AAA2 M .ADRIAN 66 36 1948 53 5-71 S 4 5 .0 - -

148-061-348061 P .ADRIAN 45 36 -- 37 S 5 5 .5 159 5
148-061-34BD82 P .ADRIAN 153 4 1952 105 -- S 4 5 .0 160 0
148-061-34000 P .ADRIAN 24 36 -- 14 5-71 U -- -- 156 0
148-061-34000 M .AORIAN 40 36 33 5-71 U -- -- 4 157 5
148-061-368CC J .GOPLIN 275 -- 132 -- U 51 9S -- 1525



TABLE 2 .--Water levels in selected well s

EXPLANATIO N

Lsd, land surface datum

	

Msl, mean sea leve l

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

144-54-01ABB NDSWC 8356 Screened from 122 to 128 feet . Lsd 1120 feet
above msl .

Date

	

Wate r
level

Date

	

Wate r
level

Date

	

Wate r
leve l

Oct .

	

26, 1972

	

7 .75

	

Nov .

	

30	 7 .0 2

144-54-18AAA NDSWC 3987 Screened from 70 to 76 feet . Lsd 1165 fee t
above msl .

June 27, 1970	 19 .7 0
July

	

9	 19 .5 3
Aug .

	

5	 19 .6 4
Sept .

	

3	 19 .6 7
Oct .

	

1	 19 .7 8
Nov .

	

4	 20 .0 2
Dec .

	

3 . . . 20 .0 1
Jan .

	

20, 1971	 20 .14

Feb .

	

17	 20 .3 6
Mar .

	

20	 20 .3 3
Apr .

	

14	 19 .7 3
May

	

5	 19 .7 5
June

	

16	 19 .9 5
July 22	 20 .2 1
Sept . 18	 19 .9 4
Oct .

	

4	 20 .53

Oct .

	

5	 20 .5 7
Oct .

	

29	 20 .7 5
Dec .

	

3	 20 .5 7
Mar .

	

8, 1972	 20 .9 0
Apr .

	

20	 20 .0 7
June

	

8	 20 .0 7
Oct .

	

20	 20 .3 8
Nov .

	

29	 20 .5 8

144-54-22DCD2 NDSWC 8064A Screened from 107 to 113 feet . Lsd 1155 fee t
above msl .

Oct .

	

29, 1971	 19 .8 8
Dec .

	

10	 18 .14
Dec .

	

31 . . 18 .2 2
	 Apr .	 20,	 1972 . .	 21 .65

Oct .

	

20	 22 .40
Nov .

	

30	 22 .34

144-54-22DCD 3 NDSWC 8064B Screened from 77 to 83 feet . Lsd 1156 fee t
above msl .

Oct .

	

29, 1971 . . 22 .4 1
Apr .	 20,	 1972 . .	 17 .40

June

	

8	 16 .4 2
Oct .

	

20	 18 .10
Nov .

	

30	 18 .0 8

144-54-24DDD NDSWC 8355 Screened from 117 to 123 feet . Lsd 1180 feet
above msl .

Oct .	 20,	 1972 . .	 48 .37

	

Nov .

	

30	 48 .3 5

144-54-250001 NDSWC 4299 Screened from 328 to 331 feet . Lsd 1190 fee t
above msl .

Dec .

	

3, 1970	 55 .7 8
Feb .

	

17, 1971	 54 .0 3
Mar .

	

20	 53 .2 5
Apr .

	

14	 53 .1 8
May	 5. . . . . . . .	 52 .91

June 15	 52 .5 2
July 23	 52 .1 2
Sept . 18	 51 .7 1
Oct .

	

4	 51 .5 3
Oct .

	

5	 51 .46

Apr .

	

20, 1972 . . 51 .4 3
June

	

8	 51 .1 2
Oct .

	

20	 50 .8 9
Nov .

	

30	 50 .9 1
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Water level, in feet below or (+) above land surfac e

144-54-250002 NDSWC 4299A Screened from 123 to 126 feet . Lsd 1190 fee t
abovemsl .

Date

	

Water

	

Date

	

Water

	

Date

	

Water
	 level	 level	 leve l

Dec .

	

3, 1970	 50 .25

	

July 22	 50 .51

	

June

	

8	 49 .7 5
Feb .

	

17, 1971	 50 .51

	

Sept . 18	 51 .05

	

Oct .

	

20	 50 .2 0
Apr .

	

14	 51 .23

	

Oct .

	

4	 50 .62

	

Nov .

	

30	 50 .2 6
May

	

5	 50 .04

	

Oct . 29	 49 .9 0
June	 15. . . . . . . .	 50 .05	 Apr .	 20,	 1972	 49 .84

144-54-27ABB NDSWC 8064C Screened from 77 to 83 feet . Lsd 1150 feet
abovems1 .

Oct .	 29,	 1971 . .	 16 .61	 Oct .	 20,	 1972 . .	 16 .49	 Nov .	 30. . . . . . . .	 16 .4 3

144-54-31000 NDSWC 8353 Screened from 97 to 103 feet . Lsd 1180 feet
above msl .

Oct .	 20,	 1972 . .	 36 .75	 Nov .	 29. . . . . . . . 36 .73

144-55-06BCB2 NDSWC 3981 Slotted from 118 to 138 feet . Lsd 1205 fee t
above msl .

June 27, 1970	 6 .38

	

Feb .

	

17	 6 .4 1
July

	

9	 6 .29

	

Mar .

	

31	 6 .3 4
Aug .

	

5	 6 .32

	

Apr .

	

14	 6 .6 5
Sept . 3	 6 .43

	

May

	

5	 6 .6 4
Oct .

	

1	 6 .47

	

June

	

16	 6 .4 0
Nov .

	

4	 6 .49

	

July 22	 6 .3 5
Dec .

	

3 . . .

	

6 .40

	

Oct .

	

6	 6 .6 2
Jan .	 20,	 1971	 6 .41	 Nov .	 4. . . . . . . .	 6 .30

144-55-060002 NDSWC 5617A Screened from 15 to 18 feet

	

Lsd 1210 fee t
abovemsl .

Jan .

	

6, 1970	 4 .22

	

Sept .

	

3	 4 .1 4
Feb .

	

3	 5 .13

	

Oct .

	

1	 4 .3 1
Mar .

	

4	 5 .92

	

Nov .

	

4	 4 .6 1
Mar .

	

31	 6 .11

	

Dec .

	

3 . . .

	

4 .6 7
May

	

6	 1 .09

	

Mar .

	

31, 1971	 4 .4 7
June

	

6	 47

	

Apr .

	

14	 4 .3 3
June 27	 49

	

May

	

5	 4 .5 5
July

	

9	 1 .87

	

June 16	 2 .8 5
Au g .	 5	 2 .92	 July	 22. . . . . . . .	 3 .08

144-55-09ABB NDSWC 3982 Slotted from 19 to 39 feet . Lsd 1140 fee t
abovemsl .

Dec .

	

10	 6 .5 9
Dec .

	

31	 6 .4 7
Mar .

	

8, 1972	 6 .5 2
Apr . 20	 6 .4 2
June

	

8	 6 .1 7
Oct .

	

20	 6 .2 5
Nov .

	

29	 6 .2 6

Oct .

	

6	 4 .1 5
Dec .

	

10	 4 .7 5
Dec .

	

31,	 3 .8 7
Mar .

	

8, 1972	 7 .1 3
Apr .

	

20	 3 .3 0
June

	

8	 9 .2 8
Oct .

	

20	 2 .6 3
Nov .

	

29	 2 .9 9

June 27, 1970	 5 .8 3
July

	

9	 6 .6 7
Aug .

	

5	 8 .0 5
Sept .

	

3	 9 .4 2
Oct .

	

1	 9 .5 6
Nov .	 4. . . . . . . .	 9 .29

Dec .

	

3	 9 .5 6
Jan .

	

20, 1971	 10 .8 4
Feb .

	

17	 11 .4 9
Mar .

	

31	 9 .7 2
Apr .

	

14	 9 .0 1
	May	 5. . . . . . . .	 8 .56

June

	

16	 7 .7 0
July 22	 8 .0 3
Oct .

	

6	 8 .2 0
Apr .

	

20, 1972	 7 .9 1
Oct .

	

20	 7 .4 2
Nov .

	

29	 7 .8 3
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Water level, in feet below or (+) above land surfac e

144-55-10ABB2 NDSWC 5618A Screened from 20 to 23 feet . Lsd 1135 fee t
	 abovemsl .

Date

	

Water
level

Date

	

Wate r
level

Date

	

Wate r
leve l

Jan .

	

6, 1970	 2 .9 9
Feb .

	

3	 3 .7 7
Mar .

	

4	 4 .1 4
Mar .

	

31	 3 .9 7
May

	

6	 1 .2 5
June

	

6	 7 9
June 27	 7 5
July	 9. . . . . . . .	 1 .70

Aug .

	

5	 3 .0 2
Sept .

	

3	 4 .4 1
Oct .

	

1	 4 .1 7
Nov .

	

4	 3 .5 2
Dec .

	

3	 3 .5 1
Jan .

	

20, 1971	 4 .6 8
Feb .

	

17	 5 .0 2
Mar .

	

31	 3 .49

Apr .

	

14	 2 .7 5
May

	

5	 2 .1 4
June

	

16	 2 .0 0
Sept . 18	 2 .3 2
Apr .

	

20, 1972	 1 .2 5
Oct .

	

20	 2 .6 2
Nov .

	

29	 2 .7 4

144-55-25ABA NDSWC 8063 Screened from 87 to 93 feet . Lsd 1165 feet
above msl .

Sept .	 18,	 1971 . .	 27 .76	 Oct .	 20,	 1972 . .	 25 .79	 Nov .	 29. . . . . . . .	 26 .6 8

144-55-26BBB NDSWC 3983 Slotted from 53 to 68 feet .

	

Lsd 1160 fee t
above msl .

June

	

9, 1970	 17 .8 1
June 27	 17 .4 3
July

	

9	 17 .6 8
Aug .

	

5	 18 .4 0
Sept .

	

3	 18 .8 1
Oct .

	

1	 19 .0 3
Nov .

	

4	 19 .3 3
Dec .

	

3 . . . 19 .3 3
Jan .	 20,	 1971	 19 .50

Feb .

	

17	 19 .93

	

Oct .

	

29	 19 .3 6
Mar .

	

20	 19 .63

	

Dec .

	

10	 18 .6 6
Apr .

	

14	 19 .24

	

Dec .

	

31	 18 .7 2
May

	

5	 19 .13

	

Mar .

	

8, 1972	 19 .9 4
June

	

15	 18 .98

	

Apr .

	

20	 19 .1 3
July 23	 18 .90

	

June

	

8	 18 .4 9
Sept . 18	 19 .70

	

Oct .

	

20	 19 .1 4
Oct .

	

4	 19 .58

	

Nov .

	

29	 19 .2 5
Oct .

	

5	 19 .6 1

144-55-26DDD NDSWC 8062 Screened from 67 to 73 feet . Lsd 1155 fee t
above msl .

Sept . 18, 1971	 9 .85

	

Oct .

	

29	 9 .57

	

Oct .

	

20	 9 .3 3
Oct .

	

4	 9 .43

	

Apr .

	

20, 1972	 9 .16

	

Nov .

	

29	 9 .3 9
Oct .

	

5	 9 .56

	

June

	

8	 9 .2 9

144-55-27000 NDSWC 3984 Screened from 78 to 81 feet . Lsd 1185 fee t
above msl .

June

	

8, 1970	 33 .77

	

Oct .

	

1	 34 .34

	

Mar .

	

20	 34 .2 3
June 27	 33 .93

	

Nov .

	

4	 34 .37

	

May

	

5	 34 .3 2
July

	

9	 34 .18

	

Dec .

	

3	 34 .26

	

Nov .

	

4	 32 .80
Aug .

	

5	 34 .39

	

Jan .

	

20, 1971	 34 .1 6
Sept .	 3. . . . . . . .	 34 .37	 Feb .	 17. . . . . . . .	 34 .23

144-55-33CAD2 NDSWC 5619 Screened from 237 to 243 feet . Lsd 1180 fee t
above msl .

Jan .

	

6, 1970	 26 .1 6
Feb .

	

3	 25 .5 7
Mar .

	

4	 25 .2 4
Mar .

	

31	 24 .9 1
May

	

6	 24 .5 8
June

	

6	 23 .8 2
June

	

27	 29 .1 7
July

	

9	 28 .5 0
Aug .

	

5	 27 .74

Sept .

	

3	 27 .2 6
Oct .

	

1	 26 .90
Nov .

	

4	 26 .6 6
Dec .

	

3	 26 .2 7
Jan .

	

20, 1971	 25 .9 0
Feb .

	

17	 25 .7 6
Mar .

	

20	 25 .5 9
Apr .

	

14	 25 .6 5
May

	

5	 25 .43

June

	

15	 25 .3 0
July

	

23	 25 .1 3
Sept . 18	 25 .2 9
Nov .

	

4 . . . 24 .80
Apr .

	

19, 1972	 24 .5 3
June

	

8	 24 .4 0
Oct .

	

20	 24 .3 6
Nov .

	

29	 24 .3 6
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Water level, in feet below or (+) above land surfac e

144-57-05CCB NDSWC 8419 Screened from 187 to 190 feet . Lsd 1510 feet
abovemsl .

	

Date

	

Water

	

Date

	

Water

	

Date

	

Water
	 level	 level	 leve l

July	 24,	 1972 . .170 .13	 Oct .	 26. . . . . . . . 174 .69	 Nov .	 30	 173 .5 7

144-57-06000 NDSWC 8420 Screened from 247 to 253 feet . Lsd 1502 fee t
above msl .

Oct : .	 26,	 1972 . .170 .17	 Nov .	 30	 170 .54

144-57-17CDD NDSWC 8423 Screened from 177 to 183 feet . Lsd 1463 fee t
above msl .

Oct .	 26,	 1972 . .115 .16	 Nov .	 30. . . . . . . . 115 .11

144-57-18DDD NDSWC 8421 Screened from 127 to 133 feet . Lsd 1460 feet
above msl .

Oct .	 26,	 1972 . .	 62 .10	 Nov .	 30. . . . . . . . 70 .50

144-57-29DCD NDSWC 4266 Screened from 320 to 326 feet . Lsd 1440 feet
above msl .

Nov .

	

4, 1970	 92 .38

	

May

	

5	 92 .4 5
Dec .

	

3	 92 .15

	

June

	

15	 92 .4 0
Jan .

	

20, 1971	 92 .41

	

July

	

22	 92 .7 0
Feb .

	

17	 92 .30

	

Sept . 18	 92 .5 9
Mar .

	

20	 92 .45

	

Nov .

	

4	 92 .0 0
Aar .	 14. . . . . . . .	 92 .52	 Dec .	 10	 92 .34

Dec .

	

31	 92 .0 2
Mar .

	

8, 1972	 92 .7 4
Apr .

	

19	 92 .4 7
June

	

8	 92 .4 5
Oct .

	

27	 91 .6 3
Nov .

	

30	 91 .6 8

144-57-31DAA NDSWC 4011 Screened from 119 to 125 feet . Lsd 1455 feet
above msl .

July

	

7, 1970	 109 .52

	

Nov .

	

4	 109 .92

	

June 23	 109 .1 9
Aug .

	

5	 109 .83

	

Dec .

	

2	 109 .23

	

June

	

8, 1972	 108 .8 5
Sept .

	

4	 109 .17

	

Apr .

	

14, 1971	 109 .37

	

Oct .

	

26	 108 .2 0
Oct .	 6. . . . . . . . 109 .19	 May	 5. . . . . . . . 109 .10	 Nov .	 30	 108 .5 7

144-58-18DDD NOSWC 5902 Screened from 132 to 135 feet. Lsd 1410 fee t
abovemsl .

Nov .

	

4, 1970	 7 .03

	

Apr .

	

22	 2 .96

	

Apr .

	

28, 1972	 1 .9 4
Dec .

	

3	 3 .38

	

May

	

6	 2 .85

	

June

	

7	 1 .6 0
Jan .

	

21, 1971	 3 .20

	

June

	

7	 2 .30

	

Oct .

	

19	 3 .0 8
Feb .

	

17	 3 .39

	

July 23	 1 .89

	

Nov .

	

28	 3 .3 9
Mar .	 22. . . . . . . .	 3 .22	 Oct .	 1. . . . . . . .	 2 .17

Apr .

	

16	 20 .72

	

Apr .

	

28, 1972	 21 .0 2
May

	

6	 20 .50

	

June

	

7	 20 .0 9
June

	

7	 19 .76

	

Oct .

	

19	 22 .7 3
July 23	 17 .27

	

Nov .

	

28	 23 .1 0
Oct .

	

29	 19 .2 4

5 1

144-59-07866 NDSWC 5898 Screened from 197 to 203 feet . Lsd 1435 feet
_abovemsl .

Nov .

	

4, 1970	 18 .7 2
Dec .

	

3 . . . 19 .0 5
Jan .

	

21, 1971	 19 .9 5
Feb .

	

17	 20 .8 7
Mar .

	

31	 20 .98



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

144-59-08AAA NDSWC 5899 Screened from 157 to 163 feet . Lsd 1410 fee t

	 above	 msl .

	

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
	 level	 level	 leve l

Nov .

	

4, 1970	 43 .78

	

Apr .

	

22	 43 .62

	

Mar .

	

7, 1972	 44 .2 1
Dec .

	

2	 43 .64

	

May

	

6	 43 .66

	

Apr .

	

28	 44 .0 4

Jan .

	

21, 1971	 43 .51

	

June

	

7	 43 .60

	

June

	

7	 44 .3 4

Feb .

	

17	 73 .73

	

July

	

23	 43 .76

	

Oct .

	

19	 44 .3 8
Mar .	 31. . . . . . . .	 43 .35	 Oct .	 29. . . . . . . .	 43 .79	 Nov .	 28. . . . . . . .	 44 .5 6

144-59-20BCC	 Griffith	 Loan Co .	 Lsd	 1430 feet above msl .

Nov .

	

29, 1940	 27 .7 2
Apr .

	

6, 1941	 27 .9 5
Oct .

	

14	 26 .2 3
May

	

28, 1942	 25 .5 0
Aug .

	

30	 25 .5 4
May

	

14, 1943	 21 .8 9
Oct .

	

16	 19 .7 8
Nov .

	

6, 1944	 23 .4 9
May

	

3, 1945	 20 .4 0
Apr .

	

11, 1946	 20 .6 6
Oct .

	

1	 19 .9 4
Sept .

	

5, 1947	 18 .7 8
June

	

19, 1948	 18 .1 7
Sept . 16	 18 .7 3
Sept .

	

7, 1949	 19 .3 4
May

	

27, 1950	 18 .3 9
June

	

29, 1951	 17 .1 1
Oct .

	

20	 15 .6 8
Apr .

	

11, 1952	 19 .2 4
Sept . 26	 17 .9 5
Apr .

	

24, 1953	 19 .91

Oct .

	

30	 18 .0 8
Apr .

	

30, 1954	 18 .5 9
Sept . 17	 18 .0 9
Apr .

	

19, 1955	 19 .9 1
Oct .

	

22	 19 .1 2
May

	

8, 1956	 20 .04
Sept . 16	 17 .9 9
May

	

3, 1957	 18 .8 4
Nov .

	

21	 14 .6 5
Apr .

	

10, 1958	 16 .2 6
Sept .

	

5	 16 .3 4
May

	

8, 1959	 19 .4 2
Sept .

	

9	 18 .7 7
May

	

11, 1960	 19 .5 2
Sept . 22	 18 .3 9
May

	

2, 1961	 19 .4 5
Nov .

	

7	 19 .5 0
May

	

22, 1962	 19 .8 2
Nov .

	

28	 17 .1 7
Mar .

	

27, 1963	 18 .5 8
Apr .

	

22	 18 .86

Dec .

	

2	 19 .3 4
May

	

1, 1964	 20 .3 6
Oct .

	

13	 17 .8 9
Nov .

	

24	 17 .6 0
Apr .

	

27, 1965	 18 .8 5
Nov .

	

15, 1965	 15 .4 4
Apr .

	

15, 1966	 17 .0 2
Oct .

	

24	 16 .2 8
July

	

10, 1967	 15 .5 0
Aug .

	

6, 1968	 15 .4 9
July

	

8, 1969	 14 .9 8
Dec .

	

30	 16 .0 0
Oct .

	

1, 1970	 14 .8 8
Nov .

	

4	 14 .8 8
Dec .

	

3	 14 .8 5
Feb .

	

17, 1971	 16 .0 9
Mar .

	

31	 16 .9 9
Apr .

	

22	 17 .0 0
May

	

6	 16 .9 7
June

	

7	 16 .0 7

144-59-2000C NDSWC 4377 Screened from 158 to 161 feet . Lsd 1430 fee t
above msl .

Sept . 20, 1971	 52 .1 0
Oct .

	

2	 51 .4 0
Oct .

	

29	 51 .43

Dec .

	

3	 51 .7 2
Mar .

	

7, 1972	 51 .8 5
June

	

7	 51 .58

Oct .

	

19	 52 .1 2
Nov .

	

28	 52 .1 2

144-59-20DDD NDSWC 8429 Screened from 137 to 140 feet . Lsd 1418 fee t
above msl .

Oct .	 19,	 1972 . .	 42 .32

	

Nov .

	

28	 42 .3 0

144-59-22000 NDSWC 8428 Screened from 137 to 140 feet . Lsd 1396 feet
above msl .

Oct .

	

19, 1972 . . 55 .36

	

Nov .

	

28	 55 .2 9

144-59-23000 NDSWC 4376 Screened from 197 to 200 feet . Lsd 1439 fee t
above msl .

Sept . 22, 1971	 89 .3 0
Oct .

	

2	 88 .30
Apr .

	

28, 1972	 86 .7 8
Oct .

	

19	 88 .55
Nov .

	

28	 88 .5 1

52



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

144-60-27BCB1 NDSWC 4330 Screened from 198 to 204 feet . Lsd 1440 feet
abovemsl .

Date

	

Water

	

Date

	

Water

	

Date

	

Water

	

level

	

level

	

leve l

Sept . 22, 1971	 11 .81

	

Apr .

	

28, 1972	 11 .86

	

Nov .

	

28	 12 .6 3
Oct: .

	

2	 11 .84

	

June

	

7	 11 .6 5
Oct .	 29	 11 .75	 Oct .	 19. . . . . . . .	 12 .73

144-60-278CB2 NDSWC 4330A Screened from 118 to 124 feet . Lsd 1440 feet
abovemsl .

Sept . 22, 1971	 12 .10

	

Apr .

	

28, 1972	 11 .80

	

Nov .

	

28	 12 .7 2
Oct .

	

2	 11 .75

	

June

	

7	 11 .5 7
Oct .	 29. . . . . . . .	 11 .77	 Oct .	 19. . . . . . . .	 12 .76

144-60-30DAA NDSWC 4329 Screened from 57 to 60 feet . Lsd 1460 fee t
above msl .

Sept . 22, 1971	 10 .00

	

June

	

7, 1972	 10 .10

	

Nov .

	

28	 11 .3 4
Oct .	 2. . . . . . . .	 9 .85	 Oct .	 19. . . . . . . .	 11 .10

144-61-04CBC NDSWC 5894 Screened from 27 to 30 feet . Lsd 1475 feet
abovemsl .

Nov .

	

5, 1970	 4 .60

	

May

	

5	 6 .61

	

Apr .

	

28	 6 .0 5
Dec .

	

2 . . .

	

5 .27

	

June

	

3	 5 .37

	

June

	

7	 2 .8 8
Jan .

	

21, 1971	 6 .47

	

July 23	 4 .98

	

Oct .

	

19	 7 .3 0
Feb .

	

16	 7 .61

	

Oct .

	

2	 6 .80

	

Nov .

	

28	 7 .9 0
Mar . 30	 6 .62

	

Oct .

	

29	 5 .3 5
Apr .	 16. . . . . . . .	 6 .59	 Mar .	 7,	 1972	 8 .10

144-61-18DDD NDSWC 4324 Screened from 97 to 103 feet . Lsd 1490 feet
abovemsl .

Sept . 20, 1971	 12 .10

	

Apr .

	

28, 1972	 11 .56

	

Oct .

	

19	 11 .9 8
Oct .	 2. . . . . . . .	 12 .16	 June	 6. . . . . . . . 11 .74	 Nov .	 28	 12 .0 6

144-61-24000 NDSWC 4327 Screened from 88 to 94 feet . Lsd 1464 feet
_abovemsl .

Sept . 22, 1971	 6 .70

	

Mar .

	

7, 1972	 7 .87

	

Oct .

	

19	 7 .5 8
Oct .

	

2	 6 .50

	

Apr .

	

28	 7 .67

	

Nov .

	

28	 7 .9 0
Oct .	 29. . . . . . . .	 5 .81	 June	 7. . . . . . . .	 6 .20

145-54-04AAA NDSWC 8367 Screened from 87 to 90 feet . Lsd 1095 feet
above msl .

Oct .

	

26, 1972 . .

	

7 .38

	

Dec .

	

1	 7 .4 3

145-54-09BBB NDSWC 3993 Screened from 39 to 42 feet . Lsd 1105 feet
_abovemsl .

June 27, 1970	 2 .8 9
July 10	 4 .3 0
Aug .

	

5	 6 .6 1
S ept .

	

3	 8 .3 2
Oct .

	

1	 8 .9 6
Nov .

	

4	 9 .23

Dec .

	

3 . . .

	

8 .6 6
Feb .

	

17, 1971	 9 .2 4
Mar .

	

31	 9 .7 4
Apr .

	

14	 9 .3 7
May

	

5	 8 .7 4
June

	

4	 7 .14

July 22	 8 .1 3
Oct .

	

6	 10 .5 5
Apr .

	

20, 1972	 10 .1 6
June

	

9	 8 .2 7
Oct . 26	 10 .0 2
Dec .

	

1	 10 .1 7
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Water level, in feet below or (+) above land surfac e

145-54-09000 NDSWC 8365 Screened from 47 to 50 feet . Lsd 1112 feet
above msl .

Date

	

Wate r
level

Date

	

Wate r
level

Date

	

Water
leve l

Oct .

	

26, 1972 . . 11 .40

	

Dec .

	

1	 11 .4 7

145-54-10DDD NDSWC 8364 Screened from 17 to 20 feet . Lsd 1120 fee t
above msl .

Oct .

	

26, 1972 . .

	

6 .75

	

Nov .

	

30	 6 .9 1

145-54-13DDD1 NDSWC 8358A Screened from 62 to 68 feet . Lsd 1115 fee t
above msl .

Oct .	 26,	 1972 . .	 10 .14

	

Nov .

	

30	 10 .3 6

145-54-22AAA NDSWC 3992 Screened from 80 to 83 feet . Lsd 1150 feet
above msl .

June 26, 1970	 22 .1 0
July

	

9	 21 .6 6
Aug .

	

5	 21 .4 5
Sept .

	

3	 21 .3 0
Oct .

	

1	 21 .3 0
Nov .

	

4	 21 .5 4
Dec .

	

3	 21 .34

Jan .

	

20, 1971	 21 .6 0
Feb .

	

17	 21 .9 4
Mar .

	

31	 21 .8 0
Apr .

	

14	 21 .8 6
May

	

5	 21 .8 2
June

	

4	 21 .7 8
	 July	 22. . . . . . . .	 21 .57

Oct .

	

6 . . . 21 .84
Apr .

	

20, 1972	 23 .94
June

	

9	 23 .20
Oct .

	

26	 21 .89
Nov .

	

30	 22 .1 2

145-54-27CDC NDSWC 3991 Screened from 640 to 660 feet . Lsd 1145 feet
above msl .

Aug .

	

5, 1970	 79 .0 2
Sept .

	

3	 78 .9 3
Oct .

	

1	 78 .9 2
Nov .

	

4	 79 .0 8
Dec .

	

3 . . . 78 .8 2
Apr .

	

22, 1971	 78 .8 0
May

	

5	 78 .7 2
June

	

4	 78 .8 1
July 22	 78 .8 9
July 25	 78 .9 0
July 30	 78 .9 1
Aug .

	

5	 79 .00

Aug .

	

10	 78 .9 3
Aug .

	

15	 79 .00
Aug .

	

20	 78 .8 9
Aug .

	

25	 78.7 1
Aug . 30	 78 .68
Sept .

	

1	 78 .5 0
Sept .

	

5	 78 .4 5
Oct .

	

6	 78 .6 5
Oct .

	

10	 78 .6 6
Oct .

	

15	 78 .8 0
Oct . 20	 78 .7 4
Oct . 25	 78 .56

Oct .

	

30	 78 .6 7
Nov .

	

5	 78 .3 8
Nov .

	

10	 78 .6 0
Nov .

	

15	 78 .5 1
Nov .

	

20	 78 .2 7
Nov . 22	 78 .7 0
Dec .

	

1	 78 .8 5
Mar .

	

8, 1972	 78 .4 5
Apr .

	

20	 78 .2 3
June

	

9	 78 .2 7
Oct. 27	 76 .9 6
Nov . 30	 77 .9 6

145-55-01DDD NDSWC 3995 Screened from 39 to 42 feet . Lsd 1120 feet
above msl .

June 26, 1970	 4 .1 3
July

	

10	 5 .1 6
Aug .

	

5	 6 .1 3
Sept .

	

3	 6 .8 1
Oct .

	

1	 6 .6 6
Nov .

	

4	 6 .42

Dec .

	

3 . . .

	

6 .4 1
Feb .

	

17, 1971	 6 .94
Mar .

	

31	 5 .0 7
Apr .

	

14	 5 .2 4
May

	

5	 5 .4 4
June

	

4	 5 .23

July 22	 6 .0 4
Oct .

	

4 . . .

	

6 .8 0
Apr .

	

20, 1972	 6 .7 9
June

	

9	 6 .8 9
Oct . 26	 6 .5 8
Dec .

	

1	 6 .7 7
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Water level, in feet below or (+) above land surfac e

145-55-07888 NDSWC 4001 Screened from 49 to 52 feet . Lsd 1250 fee t
	 abovemsl .

	

Water

	

Date

	

Water

	

Date

	

Wate r
	 level	 level	 leve l

June 27, 1970	 3 .49

	

Feb .

	

17, 1971	 8 .87

	

Dec .

	

1	 5 .4 8
July 10	 4 .57

	

Mar .

	

31	 7 .40

	

Dec .

	

31	 6 .1 2
Aug .

	

5	 5 .95

	

Apr .

	

14	 7 .25

	

Mar .

	

8, 1972	 8 .3 4
Sept . 3	 6 .73

	

May

	

5	 7 .38

	

Apr . 20	 7 .5 3
Oct .

	

1	 6 .90

	

June

	

4	 6 .76

	

June

	

8	 4 .2 7
Nov .

	

4	 7 .22

	

July 22	 5 .45

	

Oct .

	

26	 5 .9 9
Dec .	 3. . . . . . . .	 7 .36	 Nov .	 4. . . . . . . .	 5 .35	 Nov .	 29	 6 .4 2

145-55-12888 NDSWC 3996 Screened from 39 to 42 feet . Lsd 1125 feet
	 abovemsl .	

June 26, 1970	 6 .07

	

Dec .

	

3	 11 .17

	

July 22	 9 .3 4
July

	

10	 7 .75

	

Feb .

	

17, 1971	 12 .68

	

Oct .

	

6	 12 .4 8
Aug .

	

5	 9 .60

	

Mar .

	

31	 10 .71

	

Apr .

	

20, 1972	 10 .2 1
Sept .

	

3	 11 .32

	

Apr .

	

14	 9 .58

	

June

	

9	 8 .8 8
Oct .

	

1	 11 .56

	

May

	

5	 9 .36

	

Oct .

	

26	 11 .7 7
Nov .	 4. . . . . . . .	 11 .20	 June	 4. . . . . . . .

	

8 .79	 Dec .	 1	 11 .8 1

145-55-13AAA NDSWC 8359 Screened from 48 to 51 feet . Lsd 1128 feet
	 abovemsl .

Oct .	 26,	 1972 . .	 11 .39

	

Dec .

	

1	 11 .4 7

145-55-23000 NDSWC 3998 Screened from 28 to 31 feet . Lsd 1135 feet
abovemsl .

June 27, 1970	 4 .53

	

Dec .

	

3	 9 .39

	

July 22	 7 .5 2
July 10	 5 .84

	

Feb .

	

17, 1971	 11 .08

	

Apr .

	

20, 1972	 8 .5 1
Aug .

	

5	 7 .28

	

Mar . 31	 9 .38

	

June

	

9	 5 .0 0
Sept .

	

3	 8 .62

	

Apr .

	

14	 8 .79

	

Oct .

	

26	 7 .6 0
Oct .

	

1	 8 .97

	

May

	

5	 8 .74

	

Dec .

	

1	 8 .0 8
Nov .

	

4	 9 .27

	

June 16	 6 .6 0

145-55-27DDD NDSWC 4297 Screened from 57 to 63 feet . Lsd 1140 fee t
	 abovemsl .

Dec .

	

3, 1970	 7 .14

	

June

	

4	 6 .75

	

June

	

9	 6 .6 3
Jan .

	

20, 1971	 7 .56

	

June 16	 5 .37

	

Oct .

	

26	 6 .6 2
Mar .

	

31	 7 .48

	

July 17	 7 .85

	

Dec .

	

1	 6 .7 7
Apr .

	

14	 7 .50

	

Oct .

	

6 . . .

	

5 .3 7
May	 5. . . . . . . .	 7 .32	 Apr .	 20,	 1972	 6 .63

145-56-06000 NDSWC 4005 Screened from 48 to 51 feet . Lsd 1450 fee t
_	 abovemsl .

June 27, 1970	 8 .51

	

Jan .

	

20, 1971	 12 .2 1
July

	

9	 8 .31

	

Feb .

	

17	 13 .1 5
Aug .

	

5	 9 .32

	

Mar . 20	 13 .8 7
Sept . 4	 10 .47

	

Apr . 14	 14 .0 2
Oct .

	

1	 10 .53

	

May

	

5	 13 .3 4
Nov .

	

4	 11 .31

	

June

	

4	 12 .6 5
Dec .	 2. . . . . . . .	 11 .14	 July	 23. . . . . . . .	 9 .52

5 5

Date

Sept. 18	 10 .8 3
Nov .

	

4 . . .

	

9 .9 0
Apr .

	

19, 1972	 13 .4 9
June

	

8	 11 .3 3
Oct .

	

20	 11 .9 1
Nov .

	

30	 12 .39



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

145-57-04DDD NDSWC 4008 Perforated from 19 to 39 feet . Lsd 1510 fee t
above msl .

Date

	

Wate r
level

Date

	

Wate r
level

Date

	

Wate r
leve l

June 27, 1970	 13 .68
July

	

9	 14 .58
Aug .

	

5	 16 .5 6
Sept .

	

4	 18 .9 9
Oct .

	

1	 20 .1 9
Nov .

	

4	 22 .06

Dec .

	

2 . . . 21 .8 6
Mar .

	

31, 1971	 24 .1 7
Apr .

	

14	 24 .0 6
May

	

5	 23 .4 4
June

	

4	 22 .5 1
	 July	 23. . . . . . . .	 19 .87

Sept . 18	 20 .6 1
Nov .

	

4 . . . 18 .3 0
Apr .

	

19, 1972	 20 .7 9
June

	

8	 14 .6 5
Oct .

	

20	 19 .1 0
Nov .

	

30	 20 .2 0

145-57-07AAA1 NDSWC 4010 Perforated from 19 to 29 feet .

	

Lsd 1445 fee t
above msl .

June

	

27, 1970	 4 .1 8
July

	

9	 4 .8 6
Aug .

	

5	 5 .6 7
Sept .

	

4	 6 .3 0
Oct .

	

1	 6 .3 0
Nov .

	

4	 6 .08

Dec .

	

2	 6 .1 1
Apr .

	

14, 1971	 5 .6 7
May

	

5	 5 .4 1
June

	

4	 5 .4 5
July 23	 5 .1 5
Nov .

	

4	 5 .35

Apr .

	

19, 1972	 5 .7 1
June

	

8	 5 .3 0
Oct .

	

20	 6 .2 4
Nov .

	

30	 6 .3 2

145-57-31AAB NDSWC 8418 Screened from 67 to 70 feet . Lsd 1310 fee t
above msl .

Oct .

	

26, 1972 . .

	

9 .39

	

Nov .

	

30	 9 .4 1

145-58-24BDD NDSWC 8417 Screened from 117 to 120 feet .

	

Lsd 1273 fee t
above msl .

Oct .	 19,	 1972 . .	 6 .19	 Nov .	 30. . . . . . . .

	

6 .29

145-59-10DDD NDSWC 4337 Screened from 178 to 181 feet . Lsd 1450 feet
above msl .

Oct .

	

29, 1971	 63 .81

	

Apr .

	

28	 63 .88

	

Nov .

	

28	 64 .9 0
Dec .

	

20	 63 .67

	

June

	

7	 64 .4 0
Mar .	 7,	 1972	 63 .85	 Oct .	 19. . . . . . . .	 64 .90

145-59-15DDD NDSWC 8513 Screened from 157 to 163 feet . Lsd 1428 feet
above msl .

Oct .	 19,	 1972 . .	 46 .72	 Nov .	 28. . . . . . . .	 46 .60

145-59-17AAA1 NDSWC 4338 Screened from 198 to 204 feet . Lsd 1443 feet
	 abovemsl .

Nov .

	

24, 1971 . .

	

9 .80

	

June

	

7	 9 .76

	

Nov .

	

28	 11 .0 6
Apr .	 28,	 1972 . .	 10 .55	 Oct .	 19. . . . . . . .	 10 .89

145-59-17AAA2 NDSWC 4338A Screened from 48 to 51 feet . Lsd 1443 feet
above msl .

Nov .

	

24, 1971 . . 11 .20

	

Apr .

	

28	 11 .02

	

Oct .

	

19	 11 .7 7
Mar .	 7,	 1972 . .	 11 .85	 June

	

7	 11 .52	 Nov .	 28	 11 .9 2
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Water level, in feet below or (+) above land surface

145-59-20CBB NDSWC 8514 Screened from 177 to 183 feet . Lsd 1429 feet
_abovemsl .

	

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

Oct .	 19,	 1972 . .	 41 .44	 Nov .	 28	 41 .29

145-59-34666 NDSWC 8297 Screened from 118 to 124 feet . Lsd 1430 feet
above msl .

June	 7,	 1972 . .	 40 .22	 Oct .	 19	 40 .79	 Nov .	 28	 41 .0 7

145-60-15BBB NDSWC 4342 Screened from 168 to 171 feet . Lsd 1435 feet
_	 abovemsl .

Sept .	 22,	 1971 . .	 2 .95	 Oct .	 19,	 1972 . .	 2 .99	 Nov .	 28	 3 .1 7

145-61-04DAD1 NDSWC 5906 Screened from 102 to 107 feet . Lsd 1470 fee t
_	 abovems1 .

Dec .

	

2, 1970	 1 .9 5
Mar .

	

3, 1971	 2 .7 7
Apr .

	

22	 2 .7 9
May

	

5	 2 .7 4
June

	

3	 3 .8 5
July	 23. . . . . . . .	 3 .74

Sept . 20	 5 .70

	

Apr . 28	 4 .8 9
Oct .

	

2	 5 .61

	

June

	

7	 5 .3 2
Oct .

	

29	 5 .61

	

Oct .

	

19	 6 .5 2
N ov .

	

24	 5 .74

	

Nov .

	

27	 6 .4 9
Mar .

	

7, 1972	 6 .0 6
Apr .

	

12	 4 .7 6

145-61-07AAA NDSWC 4314 Screened from 188 to 194 feet . Lsd 1485 fee t
_abovemsl .

Oct .

	

2, 1971 . . 17 .69

	

June

	

6	 14 .31

	

Nov .

	

28	 18 .5 2
Aor .	 28,	 1972 . .	 18 .34	 Oct .	 19. . . . . . . .	 18 .39

145-61-08000 NDSWC 4315 Screened from 158 to 161 feet . Lsd 1475 fee t
_abovemsl .

Oct .

	

2, 1971 . .

	

7 .87

	

June

	

6	 8 .28

	

Nov .

	

28	 8 .5 1
Apr .	 28,	 1972 . .	 8 .58	 Oct .	 19. . . . . . . .	 8 .44

145-61-1000C NDSWC 5891 Screened from 157 to 163 feet . Lsd 1470 fee t
_abovemsl .

Nov .

	

5, 1970	 4 .13

	

Apr .

	

16	 5 .65

	

Oct .

	

2 . . .

	

5 .5 0
Dec .

	

2	 4 .29

	

May

	

5	 5 .68

	

Apr .

	

28, 1972	 6 .3 9
Jan .

	

21, 1971	 4 .58

	

June

	

3	 5 .72

	

June

	

7	 6 .1 5
Feb .

	

16	 4 .82

	

July

	

23	 5 .42

	

Oct .

	

18	 6 .1 1
Mar .	 30. . . . . . . .	 5 .39	 Sept .	 20. . . . . . . .	 5 .65	 Nov .	 28. . . . . . . .	 6 .2 6

145-61-11DDD NDSWC 4344 Screened from 157 to 163 feet . Lsd 1463 fee t
_abovemsl .

Sept . 22, 1971	 5 .20

	

June

	

7, 1972	 4 .77

	

Nov .

	

28	 4 .5 5
Oct .	 2. . . . . . . .	 5 .00	 Oct .	 18. . . . . . . .	 4 .55

145-61-16DDD NDSWC 4317 Screened from 138 to 141 feet . Lsd 1470 feet
_abovemsl .

Sept . 20, 1971	 6 .70

	

Apr .

	

28, 1972	 6 .54

	

Oct .

	

18	 6 .3 6
Oct .

	

2	 6 .60	 June	 7. . . . . . . .	 6 .60	 Nov .	 28. . . . . . . .	 6 .3 7
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Water level, in feet below or (+) above land surfac e

145-61-2OBBB NDSWC 4316 Screened from 158 to 161 feet . Lsd 1484 feet
above msl .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

Sept . 20, 1971	 17 .90

	

Apr .

	

28, 1972	 17 .75

	

Oct .

	

19	 18 .1 0
Oct .	 2. . . . . . . .	 17 .77	 June	 6. . . . . . . .	 18 .18	 Nov .	 28. . . . . . . .	 18 .2 1

145-61-2000C NDSWC 4318 Screened from 58 to 61 feet . Lsd 1490 fee t
above msl .

Sept . 20, 1971	 9 .60

	

Apr .

	

28, 1972	 9 .75

	

Nov .

	

28	 10 .2 8
Oct .

	

2	 9 .16

	

June

	

6	 9 .8 9
Oct .

	

29	 9 .34

	

Oct .

	

19	 10 .1 8

145-61-28AAA NDSWC 5892 Screened from 82 to 85 feet . Lsd 1470 feet
above msl .

Nov .

	

5, 1970	 3 .13

	

Apr .

	

16	 4 .81

	

Apr .

	

28, 1972	 5 .2 8
Nov .

	

5 . . .

	

3 .20

	

May

	

5	 4 .68

	

June

	

7	 7 .3 5
Jan .

	

21, 1971	 3 .73

	

June

	

3	 4 .42

	

Oct .

	

18	 4 .1 3
Feb .

	

16	 4 .09

	

July

	

2	 3 .92

	

Nov .

	

28	 4 .3 1
Mar .

	

30	 4 .70

	

Oct .

	

29	 4 .5 1

145-61-32688 NDSWC 4319 Screened from 68 to 71 feet . Lsd 1485 feet
above msl .

Oct .

	

2, 1971	 9 .80

	

Apr .

	

28, 1972	 10 .26

	

Oct .

	

19	 10 .1 7
Oct .	 29. . . . . . . .	 9 .49	 June	 6	 10 .27	 Nov .	 28. . . . . . . .	 10 .3 5

145-61-34CBB NDSWC 5893 Screened from 47 to 50 feet . Lsd 1480 fee t
above msl .

Nov .

	

5, 1970	 8 .60

	

Apr .

	

16	 8 .33

	

Apr .

	

28, 1972	 7 .8 4
Dec .

	

2	 8 .74

	

May

	

5	 8 .22

	

June

	

7	 5 .8 5
Jan .

	

21, 1971	 9 .00

	

June

	

3	 8 .20

	

Oct .

	

19	 8 .2 0
Feb .

	

16	 9 .26

	

July 23	 7 .61

	

Nov .

	

28	 8 .4 6
Mar .

	

30	 8 .49

	

Oct .

	

2	 7 .9 6

146-54-058CC NDSWC 8370 Screened from 32 to 35 feet . Lsd 1097 feet
above msl .

Oct .	 27,	 1972 . .	 15 .00	 Nov .	 29	 14 .93

146-54-34000 NDSWC 8363 Screened from 67 to 70 feet . Lsd 1095 feet
above msl .

Oct .	 26,	 1972 . .	 3 .02	 Nov .	 30. . . . . . . .	 3 .56

146-55-23BBA NDSWC 4292 Screened from 22 to 25 feet . Lsd 1140 fee t
above msl .

Dec .

	

3, 1970	 12 .71

	

June

	

3	 13 .50

	

Apr .

	

20, 1972	 13 .7 5
Apr .

	

15, 1971	 13 .09

	

July 22	 13 .00

	

June

	

9	 13 .3 1
May	 6. . . . . . . .	 13 .69	 Dec .	 31. . . . . . . .	 13 .19
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Water level, in feet below or (+) above land surfac e

146-55-34DDD NDSWC 4295 Screened from 48 to 51 feet . Lsd 1150 fee t
abovemsl .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

May

	

5, 1971	 22 .82

	

Oct .

	

6	 21 .48

	

Oct .

	

27	 22 .2 9
June	 4. . . . . . . .	 21 .13	 June	 9,	 1972	 22 .28	 Dec .	 1. . . . . . . .	 22 .5 6

146-56-28BAB NDSWC 5615 Screened from 23 to 26 feet

	

Lsd 1390 fee t
above msl ._

Dec .

	

10, 1969	 8 .45

	

Sept .

	

4	 8 .5 7
Jan .

	

6, 1970	 8 .65

	

Oct .

	

1	 8 .6 7
Feb .

	

3	 8 .93

	

Nov .

	

5	 8 .9 3
Mar .

	

4	 9 .45

	

Dec .

	

2	 9 .1 4
Mar .

	

31	 9 .64

	

Apr .

	

22, 1971	 7 .3 3
May

	

6	 7 .01

	

May

	

6	 7 .4 4
June

	

6	 4 .44

	

June

	

3	 6 .9 2
J uly

	

10	 6 .12

	

Sept . 18	 8 .4 3
Auq .	 5. . . . . . . .	 7 .39	 Nov .	 4	 8 .25

146-58-01ABA NDSWC 8054 Screened from 117 to 123 feet . Lsd 1300 feet
_	 abovemsl .

Oct .

	

29, 1971 . .

	

5 .90

	

Apr .

	

28	 4 .23

	

Nov .

	

28	 6 .7 0
Dec .

	

20 . .

	

6 .22

	

June

	

8	 4 .1 0
Mar .	 7,	 1972 . .	 6 .65	 Oct .	 19. . . . . . . .	 6 .60

146-58-26CBC NDSWC 8057 Screened from 138 to 143 feet . Lsd 1290 feet
abovemsl .

Dec .

	

10	 8 .0 7
Dec .

	

31	 8 .3 0
Mar .

	

8, 1972	 9 .8 1
Apr .

	

19	 8 .3 9
June

	

8	 5 .1 2
Oct .

	

20	 9 .3 4
Nov .

	

29	 9 .5 0

Sept . 22, 1971	 8 .50
Oct .

	

15	 8 .5 2
Oct .

	

20	 8 .4 1
Oct .

	

25	 8 .2 6
Oct .

	

29	 8 .1 4
Oct .

	

31	 8 .2 1
Nov .

	

5	 8 .2 7
Nov .

	

10	 8 .3 4
Nov .

	

15	 8 .2 5
Nov .

	

20	 8 .1 9
Nov .

	

25	 8 .3 2
Nov .

	

30	 8 .1 9
Dec .

	

5	 8 .2 5
Dec .

	

10	 8 .3 0
Dec .

	

15	 8 .3 8
Dec .

	

20	 8 .4 3
Dec .

	

25	 8 .6 8
Dec .

	

31	 8 .6 1
Jan .

	

5, 1972	 8 .6 7
Jan .

	

10	 8 .6 7
Jan .

	

15	 8 .7 7
Jan .

	

20	 8 .8 8
Jan .

	

25	 8 .8 3
Jan .

	

30	 8 .7 9
Feb .

	

5	 8 .9 9
Feb .

	

10	 8 .9 7
Feb .

	

15	 9 .1 3
Feb .

	

20	 9 .2 5
Feb .

	

25	 9 .1 4
Feb . 29	 9 .09

Mar .

	

5	 9 .1 5
Mar .

	

8	 9 .1 9
Mar .

	

10	 9 .2 2
Mar .

	

15	 8 .58
Mar .

	

20	 8 .6 5
Mar .

	

25	 7 .0 5
Mar .

	

31	 6 .5 6
Apr .

	

5	 6 .6 8
Apr .

	

10	 6 .7 7
Apr .

	

15	 6 .1 6
Apr .

	

20	 5 .8 6
Apr .

	

25	 6 .0 9
Apr . 30	 6 .2 0
May

	

5	 5 .4 1
May

	

10	 6 .5 6
May

	

15	 6 .6 6
May

	

20	 7 .0 2
May

	

25	 6 .2 6
May

	

31	 6 .1 3
June

	

5	 6 .9 1
June 10	 7 .3 2
June

	

15	 7 .5 3
June 20	 7 .4 6
June 25	 7 .9 4
June 30	 8 .6 7
July

	

5	 8 .5 6
July 10	 8 .7 6
July 15	 8 .94
July 20	 8 .9 0
July 25	 9 .26

July 30

	

	 9 .1 5
Aug .

	

5	 9 .0 7
Aug .

	

10	 8 .7 5
Aug .

	

15	 8 .8 5
Aug .

	

20	 9 .0 9
Aug .

	

25	 9 .0 7
Aug .

	

30	 9 .2 8
Sept .

	

5	 9 .2 6
Sept . 10

	

	 9 .2 0
Sept . 15

	

	 9 .1 8
Sept . 20

	

	 9 .2 1
Sept . 25

	

	 9 .1 6
Sept . 30

	

	 9 .1 7
Oct .

	

5	 9 .2 7
Oct .

	

10	 9 .2 7
Oct .

	

15	 9 .2 4
Oct .

	

20	 9 .2 2
Oct .

	

25	 9 .2 3
Oct .

	

26	 9 .1 5
Oct .

	

30	 9 .1 9
Nov .

	

5	 9 .1 9
Nov .

	

10	 9 .1 9
Nov .

	

15	 9 .1 8
Nov .

	

20	 9 .2 6
Nov .

	

25	 9 .2 9
Nov . 30

	

	 9 .4 0
Dec .

	

5	 9 .4 0
Dec .

	

10	 9 .5 0
Dec .

	

15	 9 .5 3
Dec .

	

20	 9 .5 7
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Water level, in feet below or (+) above land surfac e

146-58-278681 NDSWC 8058 Screened from 197 to 200 feet . Lsd 1430 fee t
above msl .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

Oct .

	

29, 1971	 18 .49

	

Apr .

	

28	 15 .56

	

Nov .

	

28	 16 .0 5
Dec .

	

20	 16 .61

	

June

	

8	 14 .5 4
Mar .	 7,	 1972	 16 .03	 Oct .	 19	 16 .12

146-58-276682 NDSWC 8058A Screened from 147 to 150 feet . Lsd 1430 fee t
above msl .

Oct .

	

24, 1971 . . 17 .81

	

Apr .

	

28	 15 .45

	

Nov .

	

28	 15 .1 1
Dec .

	

20 . . 16 .66

	

June

	

8	 14 .6 2
Mar .	 7,	 1972 . .	 15 .91	 Oct .	 19. . . . . . . .	 15 .19

146-58-276663 NDSWC 8058B Screened from 97 to 100 feet . Lsd 1430 fee t
above msl .

Sept . 30, 1971	 9 .65

	

Mar .

	

7, 1972	 8 .21

	

Oct .

	

19	 8 .1 9
Oct .

	

29	 8 .14

	

Apr .

	

28	 7 .93

	

Nov .

	

28	 8 .2 0
Dec . 20	 8 .20

	

June

	

8	 7 .8 8

146-58-278684 NDSWC 8058C Screened from 47 to 50 feet . Lsd 1430 fee t
above msl .

Sept . 30, 1971	 6 .97

	

Mar .

	

7, 1972	 7 .17

	

Oct .

	

19	 8 .0 2
Oct .

	

29	 5 .93

	

Apr .

	

28	 2 .08

	

Nov .

	

28	 8 .1 4
Dec .

	

20	 4 .82

	

June

	

8	 2 .9 6

146-58-278665 NDSWC 8058D Screened from 17 to 20 feet . Lsd 1430 fee t
above msl .

Sept . 30, 1971	 7 .86

	

Apr .

	

28, 1972	 1 .58

	

Nov .

	

28	 8 .0 8
Oct . 29	 4 .97

	

June

	

8	 2 .2 8
Dec .

	

20	 4 .15

	

Oct .

	

19	 7 .7 7

146-59-33000 NDSWC 4339 Screened from 188 to 191 feet . Lsd 1440 fee t
above msl .

Sept . 20, 1971 . .

	

6 .80

	

June

	

7	 6 .00

	

Nov .

	

28	 7 .4 6
Apr .	 28,	 1972 . .	 6 .79	 Oct .	 19. . . . . . . .	 7 .32

146-60-086861 NDSWC 8302 Screened from 276 to 282 feet . Lsd 1465 feet
above msl .

June	 7,	 1972 . .	 23 .25	 Oct .	 18. . . . . . . .	 25 .26	 Nov .	 27. . . . . . . .	 24 .9 5

146-60-08CCD NDSWC 5885 Screened from 197 to 203 feet . Lsd 1460 fee t
above msl .

Nov .

	

5, 1970	 18 .2 1
Dec .

	

2 . . . 18 .1 9
Jan .

	

21, 1971	 18 .1 5
Feb .

	

16	 18.2 4
Mar .

	

30	 18 .3 3
Apr .

	

22	 18 .45

May

	

5	 18 .44

	

Apr .

	

12	 18 .5 8
June

	

3	 18 .48

	

Apr .

	

28	 18 .6 5
July 23	 18 .50

	

June

	

6	 18 .1 2
Sept . 14	 18.90

	

Oct .

	

18	 20 .5 7
Dec .

	

20	 18 .16

	

Nov .

	

27	 20 .2 3
Mar .

	

7, 1972	 18 .63
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Water level, in feet below or (+) above land surfac e

146-60-09000 NDSWC 8301 Screened from 222 to 228 feet . Lsd 1455 feet
_abovemsl .

	

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
	 level	 level	 leve l

Oct .	 18,	 1972 . .	 18 .72	 Nov .	 27	 18 .26

146-60-10DDD NDSWC 8512 Screened from 97 to 103 feet . Lsd 1460 fee t
_	 above msl .

Oct .	 17,	 1972 . .	 11 .79	 Nov .	 27	 11 .84

146-60-14AAA NDSWC 5887 Screened from 127 to 130 feet . Lsd 1450 feet
above msl .	_	

Nov .

	

5, 1970 . . 10 .66

	

Apr .

	

22	 10 .86

	

Apr .

	

28, 1972	 11 .0 5
Dec .

	

2 . . . 10 .69

	

May

	

5	 10 .52

	

June

	

6	 9 .8 4
Jan .

	

21, 1971 . . 11 .05

	

June

	

3	 10 .10

	

Oct .

	

18	 11 .1 5
Mar .	 30. . . . . . . .	 11 .44	 July	 23. . . . . . . .

	

9 .87	 Nov .	 27	 10 .3 0

146-60-16AAA NDSWC 5886 Screened from 177 to 180 feet . Lsd 1455 fee t
above msl ._

Nov .

	

5, 1970 . . 13 .02

	

June

	

3	 13 .23

	

Apr .

	

27	 13 .4 8
Dec .

	

2 . . . 12 .96

	

July

	

23	 13 .28

	

June

	

6	 13 .1 2
Feb .

	

16, 1971 . . 12 .89

	

Sept . 14	 13 .60

	

Oct .

	

18	 15 .3 2
Mar .

	

30	 13 .01

	

Dec .

	

20	 13 .36

	

Nov .

	

27	 15 .1 4
Apr .

	

22	 13 .22

	

Mar .

	

7, 1972	 13 .4 5
May	 5. . . . . . . .	 13 .17	 Apr .	 12. . . . . . . .	 13 .49

146-60-17ABB NDSWC 8304 Screened from 177 to 183 feet . Lsd 1460 feet
_	 above msl .

June	 7,	 1972 . .	 15 .85	 Oct .	 18	 18 .61	 Nov .	 27	 18 .1 8

146-60-17ABC1 NDSWC 83048 Screened from 197 to 203 feet . Lsd 1455 fee t
	 above msl ._

June	 7,	 1972 . .	 14 .75	 Oct .	 18	 14 .87	 Nov .	 27	 14 .4 3

146-60-33000 NDSWC 4345 Screened from 178 to 181 feet . Lsd 1442 feet
	 above msl ._

Oct .

	

2, 1971 . . 11 .33

	

June

	

7	 11 .18

	

Nov .

	

27	 10 .8 7
Apr .	 28,	 1972 . .	 11 .06	 Oct .	 18	 10 .81

146-60-34668 NDSWC 8300 Screened from 188 to 194 feet . Lsd 1442 feet
_	 above msl .

Oct .	 19,	 1972 . .	 1 .25	 Nov .	 27. . . . . . . .

	

1 .99

146-60-36000 NDSWC 8299 Screened from 177 to 183 feet . Lsd 1445 feet
	 above ms1 .

Oct .	 19,	 1972 . .	 3 .70	 Nov .	 28	 3 .49
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Water level, in feet below or (+) above land surfac e

146-61-02DCC NDSWC 5881 Screened from 187 to 193 feet . Lsd 1460 fee t
above msl .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

Nov .

	

5, 1970	 18 .19

	

May

	

5	 18 .28

	

Mar .

	

7, 1972	 18 .9 3
Dec .

	

2	 18 .19

	

June

	

3	 18 .28

	

Apr .

	

12	 18 .7 5
Jan .

	

21, 1971	 18 .28

	

July 23	 18 .35

	

Apr .

	

28	 17 .9 9
Feb .

	

16	 18 .40

	

Sept . 14	 18 .90

	

June

	

6	 18 .5 5
Apr .	 16. . . . . . . .	 18 .34	 Dec .	 20. . . . . . . .	 18 .57

146-61-08DDD NDSWC 4347 Screened from 128 to 131 feet . Lsd 1454 fee t
above msl .

Sept . 14, 1971 . . 13 .10

	

Apr .

	

28	 13 .99

	

Oct .

	

18	 13 .6 2
Apr .	 12,	 1972 . .	 13 .83	 June	 6. . . . . . . .	 12 .87	 Nov .	 27	 13 .7 5

146-61-120001 NDSWC 4346 Screened from 138 to 141 feet . Lsd 1465 fee t
above msl .

Dec .

	

20, 1971 . . 12 .71

	

Apr .

	

27	 12 .10

	

Oct .

	

18	 12 .4 1
Apr .	 12,	 1972 . .	 12 .25	 June	 6. . . . . . . .	 12 .07	 Nov .	 27	 11 .1 7

146-61-120002 NDSWC 4378 Screened from 541 to 550 feet . Lsd 1465 fee t
above msl .

Sept . 14, 1971	 12 .10

	

Apr .

	

12	 11 .83

	

Oct .

	

18	 12 .0 7
Dec .

	

20	 11 .84

	

Apr .

	

27	 12 .23

	

Nov .

	

27	 12 .3 2
Mar .	 7,	 1972	 11 .79	 June	 6. . . . . . . .	 12 .04

146-61-14BAB1 NDSWC 8296 Screened from 172 to 178 feet . Lsd 1457 fee t
above msl .

June	 7,	 1972 .	 22 .29	 Oct .	 18	 23 .32	 Nov .	 27. . . . . . . .	 23 .3 0

146-61-15B8B NDSWC 5882 Screened from 137 to 140 feet . Lsd 1455 feet
above msl .

Nov .

	

5, 1970	 21 .06

	

May

	

5	 20 .96

	

Apr .

	

28	 21 .6 2
Dec .

	

2 . . . 21 .05

	

June

	

3	 21 .07

	

June

	

6	 21 .5 2
Jan .

	

21, 1971	 21 .14

	

July

	

23	 21 .23

	

Oct .

	

18	 21 .7 5
Mar .

	

30	 21 .10

	

Sept . 14	 22 .20

	

Nov .

	

27	 21 .7 1
Apr .	 16	 20 .96	 Apr .	 12,	 1972	 21 .60

146-61-19000 NDSWC 2264 Slotted from 180 to 220 feet . Lsd 1474 feet
above msl .

July 27, 1964	 13 .3 8
Aug .

	

12	 13 .4 3
A ug .

	

18	 13 .4 0
Sept . 22	 13 .0 6
Sept . 24	 13 .0 5
Oct .

	

14	 12 .7 5
Nov .

	

19	 12 .6 1
Nov .

	

24	 12 .5 7
Nov .

	

25	 12 .5 5
Dec .

	

21	 12 .49
Jan .

	

21, 1965	 12 .5 3
Feb .

	

11	 12 .4 3
Mar .

	

30	 12 .63

Apr . 22	 12 .5 3
Apr .

	

30	 12 .6 0
May

	

18	 12 .5 7
June 17	 12 .5 2
July 13	 12 .2 0
Aug .

	

12	 11 .7 6
Sept . 20	 11 .4 5
Oct .

	

20	 11 .1 9
Nov .

	

23	 10 .7 0
Jan .

	

11, 1966	 10 .6 0
Feb .

	

8	 10 .5 4
Mar .

	

25	 10 .9 7
Apr .

	

5	 11 .01

Apr .

	

10	 11 .0 4
Apr .

	

15	 11 .0 6
Apr .

	

20	 11 .0 3
Apr .

	

25	 11 .0 6
Apr . 30	 10 .9 9
May

	

5	 10 .9 6
May

	

15	 10 .7 5
July

	

15	 10 .1 7
Aug .

	

5	 10 .1 2
Aug .

	

10	 10 .1 1
Aug .

	

15	 10 .0 8
Aug . 20	 10 .0 6
Aug .

	

25	 10 .1 0
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Water level, in feet below or (+) above land surfac e

146-61-19000--Continue d

Date

	

Wate r
level

Date

	

Wate r
level

Date

	

Wate r
leve l

Aug .

	

31, 1966	 10 .0 8
Sept

	

5	 10 .1 0
Sept 10	 10 .1 2
S ept 15	 10 .1 3
S ept 20	 10 .1 2
S ept 25	 10 .1 3
Sept 30	 9 .9 0
Oct .

	

5	 9 .9 7
Oct .

	

10	 9 .9 6
Oct .

	

15	 9 .9 5
Oct . 20	 9 .9 4
Oct . 25	 9 .9 3
Oct . 30	 9 .9 6
Nov .

	

5	 9 .9 5
N ov .

	

10	 9 .9 0
N ov .

	

15	 9 .9 6
Nov .

	

20	 10 .0 0
Nov .

	

25	 9 .9 5
Nov .

	

30	 10 .0 3
Dec .

	

5	 9 .8 7
Dec .

	

10	 10 .0 5
Dec .

	

15	 9 .9 6
Dec . 20	 9 .9 2
Dec . 25	 10 .0 4
Dec .

	

30	 10 .0 2
Jan .

	

5, 1967	 9 .9 8
Jan .

	

10	 9 .9 5
Jan .

	

15	 10 .0 4
Jan . 20	 9 .9 7
Jan .

	

25	 10 .0 7
J an .

	

30	 10 .1 1
Feb .

	

13	 10 .0 6
Apr .

	

25	 10 .4 0
May

	

24	 10 .0 6
July 17	 9 .6 8
July 27	 9 .8 1
Aug .

	

5	 9 .8 7
Aug,

	

10	 9 .9 3
Aug,

	

15	 9 .9 2
Aug„ 20	 9 .9 2
Aug .

	

25	 10 .0 2
Aug .

	

30	 10 .1 0
Sept .

	

5	 10 .1 0
Sept 10	 10 .1 3
Sept 15	 10 .0 7
Sept . 20	 10 .1 1
Sept 26	 10 .1 8
Sept . 30	 10 .1 7
Oct .

	

5	 10 .2 5
Oct .

	

10	 10 .2 0
Oct .

	

15	 10 .23

Oct .

	

20	 10 .2 5
Oct .

	

25	 10 .2 5
Oct .

	

30	 10 .2 6
Nov .

	

5	 10 .3 0
Nov .

	

10	 10 .2 9
Nov .

	

15	 10 .3 5
Nov .

	

20	 10 .3 5
Nov .

	

25	 10 .3 1
Nov . 30	 10 .4 0
Dec .

	

5	 10 .4 2
Dec .

	

10	 10 .4 1
Dec .

	

15	 10 .4 1
Dec .

	

20	 10 .4 5
Dec .

	

25	 10 .4 3
Dec .

	

30	 10 .5 3
Jan .

	

16, 1968	 10 .5 2
Feb .

	

13	 10 .68
Mar .

	

5	 10 .9 1
Mar .

	

10	 10.9 6
Mar .

	

15	 11 .0 0
Mar .

	

20	 11 .0 8
Mar .

	

25	 11 .0 7
Mar .

	

30	 11 .1 8
Ap r .

	

5	 11 .2 1
Apr .

	

10	 11 .2 2
Apr .

	

15	 11 .2 5
Apr .

	

20	 11 .2 4
Apr .

	

25	 11 .1 0
Apr .

	

30	 11 .0 5
May

	

5	 11 .1 0
May

	

10	 11 .0 5
May

	

15	 11 .0 0
May

	

20	 11 .0 4
May

	

25	 11 .0 5
May

	

30	 10 .9 9
June

	

5	 10 .9 8
June 10	 10.7 5
June 15	 10 .7 3
J une 20	 10 .6 6
June 25	 10 .6 5
June 30	 10 .5 5
July

	

5	 10 .5 8
July 10	 10 .5 8
July

	

15	 10 .5 6
July 20	 10 .5 5
July 25	 10 .4 9
July 30	 10 .5 5
Aug .

	

5	 10 .4 7
Aug .

	

10	 10 .5 3
Aug .

	

15	 10 .4 3
	Aug .	 20	 10 .47

Aug .

	

25	 10 .3 8
Aug .

	

30	 10 .3 5
Sept,

	

5	 10 .2 7
Sept, 10	 10 .3 0
Sept . 30	 10 .1 7
Oct .

	

5	 10 .1 8
Oct .

	

10	 10 .1 9
Oct .

	

15	 10 .1 7
Oct .

	

20	 10 .2 0
Oct .

	

25	 10 .2 3
Oct .

	

30	 10 .1 6
Nov .

	

5	 10 .2 2
Nov .

	

10	 10 .2 1
Nov .

	

15	 10 .1 6
Nov .

	

20	 10 .1 1
N ov .

	

25	 10 .1 2
Nov .

	

30	 10 .1 0
Dec .

	

5	 10 .04
Dec .

	

20	 10 .0 6
Jan .

	

22, 1969	 10 .0 2
Feb .

	

18	 10.20
Mar .

	

20	 10 .3 1
Apr .

	

20	 10 .3 5
Ap r .

	

30	 10 .38
May

	

5	 10 .3 0
May

	

10	 10 .3 2
May

	

15	 10 .3 0
May

	

20	 10 .3 0
May

	

25	 10 .2 2
May

	

30	 10 .0 6
June

	

5	 10 .0 2
J une 10	 10 .0 1
June 15	 9 .9 6
June 20	 9 .9 4
June 25	 9 .8 5
June 30	 9 .6 0
July

	

5	 9 .6 0
July 10	 9 .6 0
July 15	 9 .6 0
July 20	 9 .6 0
July 25	 9 .5 5
J uly 30	 9 .5 3
Aug .

	

5	 9 .5 5
Aug .

	

10	 9 .5 5
Aug .

	

15	 9 .5 3
Aug . 20	 9 .6 3
Sept . 17	 9 .6 6
Nov .

	

18	 9 .7 6
Dec .

	

16	 9 .7 6

146-61-22BCC NDSWC 5883 Screened from 147 to 150 feet . Lsd 1455 fee t
above msl .

Nov .

	

5, 1970	 20 .94

	

Apr .

	

16	 21 .13

	

Apr .

	

28, 1972	 21 .56
Dec .

	

2 . . . 20 .95

	

May

	

5	 21 .09

	

June

	

6	 21 .39
Jan .

	

21, 1971	 21 .10

	

June

	

3	 21 .16

	

Oct .

	

18	 21 .5 9
Feb .

	

16	 21 .19

	

July 23	 21 .25

	

Nov .

	

27	 21 .58
Mar .

	

30	 21 .15	 Sept .	 20. . . . . . . .	 21 .70
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Water level, in feet below or (+) above land surfac e

146-61-34BBB NDSWC 5889 Screened from 157 to 163 feet . Lsd 1465 fee t
above msl .

Date

	

Wate r
level

Date

	

Water

	

Date

	

Wate r
level

	

leve l

Nov .

	

5, 1970	 31 .3 0
Dec .

	

2 . . . 31 .3 1
Jan .

	

21, 1971	 31 .5 0
Feb .

	

16	 31 .6 6
Mar .

	

30	 31 .6 8
Apr .	 16. . . . . . . .	 31 .70

May

	

5	 31 .68

	

Apr .

	

12, 1972	 32 .2 6
June

	

3	 31 .71

	

Apr .

	

28	 32 .2 4
July

	

2	 31 .73

	

June

	

7	 31 .8 3
Sept . 20	 32 .20

	

Oct .

	

18	 32 .0 4
Oct .

	

2	 31 .89

	

Nov .

	

27	 32 .0 1
Oct .

	

29	 31 .9 3

147-54-09000 NDSWC 4031 Perforated from 28 to 38 feet . Lsd 1084 fee t
above msl .

Aug .

	

5, 1970	 4 .8 5
Sept .

	

4	 6 .3 6
Oct .

	

1	 6 .9 8
Nov .

	

5	 6 .9 8
Dec .

	

2	 7 .0 7
Jan .

	

20, 1971	 8 .7 0
Feb .

	

16	 8 .67

Mar .

	

6	 10 .07

	

Dec .

	

1	 6 .8 0
Apr .

	

22	 5 .72

	

Dec .

	

31	 8 .4 0
May

	

6	 5 .49

	

Apr .

	

19, 1972	 9 .3 8
June

	

3	 4 .78

	

June

	

5	 8 .7 5
July 22	 4 .70

	

Oct .

	

27	 11 .1 8
Sept . 18	 6 .6 4
Nov .

	

4	 6 .4 2

147-54-15ABB NDSWC 4032 Perforated from 70 to 80 feet . Lsd 1075 fee t
above msl .

Mar .

	

6, 1971	 8 .40

	

July

	

7	 9 .03

	

Apr .

	

19, 1972	 8 .7 6
Apr .

	

22	 8 .92

	

July 22	 9 .07

	

June

	

5	 9 .0 3
May

	

6	 9 .02

	

Sept . 18	 9 .16

	

Oct .

	

27	 9 .5 7
June	 3. . . . . . . .	 9 .09	 Nov .	 4. . . . . . . .	 8 .75	 Nov .	 29. . . . . . . .

	

9- .6 9

147-54-18AAA NDSWC 4030 Perforated from 39 to 59 feet . Lsd 1092 fee t
above msl .

Jan .

	

20, 1971	 12 .35

	

May

	

6	 12 .50

	

Apr .

	

19, 1972	 11 .8 1
Feb .

	

16	 12 .76

	

June

	

3	 12 .42

	

June

	

5	 11 .3 5
Mar .

	

6	 13 .17

	

July

	

22	 11 .79

	

Oct .

	

27	 13 .1 0
Apr .	 22. . . . . . . .	 12 .51	 Sept .	 18	 13 .09	 Nov .	 29	 13 .5 1

147-54-18888	 SCS 8 .	 Lsd 1100 feet above msl .

Sept .

	

4, 1970	 4 .97

	

Nov .

	

5	 3 .83

	

Sept . 18	 3 .4 0
Oct .	 1. . . . . . . .	 4 .20	 July	 22,	 1971	 1 .85

147-54-29BCC NDSWC 8374 Screened from 62 to 65 feet . Lsd 1092 fee t
above msl .

Oct .	 27,	 1972 . .	 1 .09	 Nov .	 29	 1 .19

147-54-29000 NDSWC 4301 Screened from 40 to 43 feet. Lsd 1095 fee t
above msl .

Dec .

	

2, 1970 . .

	

1 .19

	

Oct .

	

27, 1972 . .

	

1 .52

	

Nov .

	

29	 1 .6 3
May	 6,	 1971 . .	 1 .31

147-54-31AAB NDSWC 8373 Screened from 72 to 75 feet . Lsd 1098 fee t
above msl .

Oct .	 27,	 1972 . .	 0 .68	 Nov .	 29. . . . . . . .	 0 .79
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Water level, in feet below or (+) above land surface

147••54-31DAA NDSWC 8376 Screened from 27 to 30 feet . Lsd 1100 fee t
abovems1 .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
	 level	 level	 leve l

Oct .	 27,	 1972 . .	 6 .20	 Nov .	 29	 6 .69

147-55-01BBB	 SCS 6 .	 Lsd 1120 feet above msl .

Sept .

	

4, 1970	 4 .32

	

Mar .

	

6, 1971	 4 .36

	

July 22	 2 .2 4
Oct .

	

1	 3 .20

	

Apr .

	

22	 2 .67

	

Sept . 18	 3 .9 4
Nov .

	

5	 2 .94

	

May

	

6	 3 .53

	

Apr .

	

19, 1972	 3 .6 4
Dec .

	

2	 3 .37

	

June

	

3	 2 .39

	

June

	

5	 3 .2 6

147-55-01CBB2 NDSWC 4026A Perforated from 19 to 39 feet . Lsd 1111 feet
abovemsl .

Aug .

	

5, 1970	 4 .81

	

Feb .

	

16	 8 .55

	

Sept. 18	 5 .3 1
Sept .

	

4	 6 .26

	

Mar .

	

6	 8 .16

	

Apr .

	

19, 1972	 5 .5 5
Oct .

	

1	 3 .55

	

Apr .

	

22	 5 .01

	

June

	

5	 3 .5 8
Nov .

	

5	 3 .38

	

May

	

6	 5 .40

	

Oct .

	

27	 6 .7 9
Dec .

	

2	 4 .29

	

June

	

3	 3 .63

	

Nov .

	

29	 7 .1 2
Jan .	 20,	 1971	 7 .21	 July	 22. . . . . . . .

	

4 .15

147-55-11AAA	 SCS 2 .	 Lsd 1120feet above msl .

Sept .

	

4, 1970	 4 .69

	

Mar .

	

6	 7 .39

	

Apr .

	

19, 1972	 7 .1 3
Oct .

	

1	 3 .15

	

Apr .

	

22	 5 .51

	

June

	

5	 3 .9 0
Nov .

	

5	 2 .59

	

May

	

6	 5 .64

	

Oct . 27	 6 .0 5
Dec .

	

2 . . .

	

3 .96

	

June

	

3	 3 .04

	

Nov .

	

29	 6 .3 3
Jan .

	

20, 1971	 7 .20

	

July

	

22	 3 .1 6
Feb .	 16. . . . . . . .	 7 .30	 Sept .	 18. . . . . . . .

	

5 .54

147-55-11ABA1 NDSWC 4027 Perforated from 20 to 40 feet . Lsd 1117 fee t
abovemsl .

Aug .

	

5, 1970	 4 .75

	

Feb .

	

16	 7 .57

	

July 22	 4 .7 0
Sept .

	

4	 5 .80

	

Mar .

	

6	 7 .61

	

Sept . 18	 4 .8 5
Oct .

	

1	 4 .60

	

Apr .

	

22	 5 .62

	

Apr .

	

19, 1972	 5 .5 4
Nov .

	

5	 4 .35

	

May

	

6	 5 .80

	

June

	

5	 3 .0 6
Dec .

	

2 . . .

	

4 .69

	

June

	

3	 3 .5 8
Jan .	 20, .1971	 6 .54	 June	 28. . . . . . . .

	

3 .84

147-55-11ABA2	 SCS .	 Lsd 1117 feet above msl .

Sept .

	

4, 1970	 5 .87

	

Jan .

	

20, 1971	 7 .27

	

June

	

3	 2 .3 4
Oct .

	

1	 3 .56

	

Feb .

	

16	 7 .87

	

July

	

22	 3 .6 7
Nov .

	

5	 3 .42

	

Apr .

	

22	 1 .5 6
Dec .	 2. . . . . . . .	 4 .53	 May	 6. . . . . . . .	 3 .08

147-55-11ABB NDSWC 4021 Screened from 35 to 38 feet . Lsd 1136 fee t
abovemsl .

July

	

10, 1970	 9 .67

	

Feb .

	

16	 12 .11

	

Dec .

	

1	 9 .6 7
Aug .

	

5	 10 .55

	

Mar .

	

6	 12 .43

	

Apr .

	

19, 1972	 9 .6 9
Sept .

	

4	 11 .28

	

Apr .

	

22	 10 .88

	

June

	

5	 9 .1 7
Oct .

	

1	 10 .94

	

May

	

6	 10 .76

	

Oct .

	

27	 10 .70
Nov .

	

5	 11 .12

	

June

	

3	 9 .55

	

Nov .

	

29	 10 .94
Dec .

	

2 . . . 11 .46

	

July

	

22	 9 .8 3
Jan .

	

20, 1971	 11 .65	 Sept . 18	 10 .64
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Water level, in feet below or (+) above land surfac e

147-55-11ABC	 SCS .	 Lsd1136feetabovemsl .

Date

	

Water
level

Date

	

Wate r
level

Date

	

Wate r
leve l

Sept .

	

4, 1970	 6 .4 7
Oct .

	

1	 5 .0 1
N ov .

	

5	 5 .2 7
Dec .

	

2	 5 .53

May

	

6, 1971	 4 .8 8
June

	

3	 4 .2 0
July 22	 5 .1 6
	Sept .	 18	 5 .30

Oct .

	

27, 1972	 5 .9 5
Nov .

	

29	 6 .3 5

147-55-11000 NDSWC 4023 Screened from 39 to 42 feet . Lsd 1142 feet
	 above ms1 .

July

	

10, 1970	 5 .1 8
Aug .

	

5	 5 .1 0
Sept .

	

4	 7 .1 7
Oct .

	

1	 5 .9 0
Nov .

	

5	 5 .8 9
Dec .

	

2 . . .

	

6 .3 2
Jan .

	

20, 1971	 7 .8 8
Feb .

	

16	 8 .43

Mar .

	

6	 8 .0 9
Apr .

	

22	 6 .3 1
May

	

6	 6 .1 4
June

	

3	 5 .1 3
June 28	 5 .1 4
July 22	 5 .7 5
Sept . 18	 6 .4 5
Dec .

	

1	 5 .30

Dec .

	

31	 6 .5 6
Mar .

	

8, 1972	 8 .5 7
Apr .

	

19	 6 .4 5
June

	

5	 4 .5 8
Oct .

	

27	 6 .7 9
Nov .

	

29	 7 .1 0

147-55-128881 NDSWC 4025 Perforated from 19 to 39 feet . Lsd 1108 feet
above msl .

Aug .

	

5, 1970	 5 .3 0
Sept . 4	 7 .0 4
Oct .

	

1	 4 .0 9
Nov .

	

5	 4 .2 4
Dec .

	

2	 4 .8 3
Jan .

	

20, 1971	 6 .4 6
Feb .

	

16	 7 .95

Mar .

	

6	 7 .2 2
Apr .

	

22	 3 .5 7
May

	

6	 3 .7 3
June

	

3	 3 .6 0
June 28	 3 .1 2
July 22	 3 .5 5
	 Sept .	 18. . . . . . . .

	

5 .06

Dec .

	

1	 4 .4 0
Dec .

	

31	 6 .2 0
Mar .

	

8, 1972	 8 .8 0
Apr .

	

19	 4 .9 0
June

	

5	 3 .9 1
Oct .

	

27	 6 .9 3
Nov .

	

29	 7 .3 1

147-55-128882 SCS . Lsd 1108 feet above ms1 .

Sept .

	

3, 1970	 6 .32

	

Feb .

	

16	 6 .12

	

Sept . 18	 3 .9 0
Oct .

	

1	 2 .81

	

Mar .

	

6	 4 .64

	

Apr .

	

19, 1972	 1 .7 7
Nov .

	

5	 2 .50

	

May

	

6	 1 .50

	

June

	

5	 1 .2 5
Dec .

	

2 . . .

	

3 .28

	

June

	

3	 1 .89

	

Oct .

	

27	 5 .2 5
Jan .	 20,	 1971	 5 .49	 July	 22. . . . . . . .	 1 .92	 Nov .	 29. . . . . . . .	 5 .4 8

147-55-12DDD NDSWC 4029 Perforated from 27 to 47 feet . Lsd 1103 fee t
above ms1 .

July 10, 1970	 7 .16

	

Dec .

	

2	 8 .90

	

June

	

3	 5 .8 4
Aug .

	

5	 8 .44

	

Jan .

	

20, 1971	 10 .51

	

July 22	 5 .6 4
Sept .

	

4	 9 .87

	

Feb .

	

16	 6 .12

	

Sept . 18	 8 .1 8
Oct .

	

1	 9 .08

	

Mar .

	

6	 11 .58

	

Nov .

	

4	 7 .0 0
Nov .

	

5	 9 .04

	

May

	

6	 6 .1 2

147-55-13BAA NDSWC 4028 Perforated from 19 to 39 feet . Lsd 1105 fee t
above ms1 .

July 10, 1970	 4 .9 0
Aug .

	

5	 6 .8 9
Sept . 4	 7 .9 8
Oct .

	

1	 8 .0 8
Nov .

	

5	 8 .5 0
Dec .

	

2 . . .

	

8 .4 3
Jan .

	

20, 1971	 8 .87

Feb .

	

16	 9 .5 4
Mar .

	

6	 9 .9 8
Apr . 22	 8 .6 9
May

	

6	 8 .4 5
June

	

3	 6 .2 1
June

	

28	 6 .1 1
July 22	 5 .87

Sept . 18	 5 .9 6
Apr .

	

19, 1972	 8 .4 2
June

	

5	 5 .9 7
Oct .

	

27	 6 .4 7
Nov .

	

29	 6 .8 6
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Water level, in feet below or (+) above land surfac e

147-55-13888 NDSWC 4024 Perforated from 19 to 39 feet . Lsd 1108 fee t
above msl .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
_	 level	 level	 leve l

July 10, 1970	 2 .49

	

Jan .

	

20, 1971	 4 .92

	

July 22	 2 .7 7
A ug .

	

5	 3 .79

	

Feb .

	

16	 7 .71

	

Sept . 18	 3 .3 0
Sept .

	

4	 5 .36

	

Mar .

	

6	 7 .66

	

Apr .

	

19, 1972	 6 .0 3
Oct .

	

1	 4 .08

	

Apr . 22	 4 .68

	

June

	

5	 2 .0 5
Nov .

	

5	 4 .71

	

May

	

6	 4 .3 8
Dec .	 2. . . . . . . .	 4 .96	 June	 3. . . . . . . .	 2 .68

147-55-14CDC NDSWC 4304 Screened from 38 to 41 feet . Lsd 1140 fee t
abovemsl .

Dec .

	

3, 1970	 11 .10

	

July

	

22	 11 .09

	

Apr .

	

19	 10 .6 9
Mar .

	

6, 1971	 11 .92

	

Sept . 18	 11 .85

	

June

	

5	 10 .0 1
Apr .

	

22	 10 .81

	

Dec .

	

1	 11 .20

	

Oct .

	

27	 11 .4 4
May

	

6	 10 .81

	

Dec .

	

31	 11 .52

	

Nov .

	

29	 11 .2 9
June	 3. . . . . . . .	 10 .70	 Mar .	 8,	 1972	 12 .42

147-55-35CDC NDSWC 4017 Screened from 39 to 42 feet . Lsd 1135 fee t
abovemsl .

July 15, 1970	 5 .68

	

Feb .

	

17, 1971	 6 .65

	

Apr .

	

20, 1972	 7 .7 0
Aug .

	

5	 5 .80

	

Mar . 20	 6 .94

	

June

	

9	 7 .9 7
Sept .

	

3	 6 .14

	

Apr .

	

15	 7 .24

	

Oct .

	

27	 8 .1 8
Oct .

	

1	 5 .90

	

May

	

6	 7 .40

	

Nov .

	

29	 8 .3 7
Nov .

	

4	 5 .92

	

June

	

3	 7 .4 7
Dec .	 2. . . . . . . .	 5 .99	 July	 22. . . . . . . .	 5 .93

147-56-26DDD NDSWC 4285 Perforated from 18 to 38 feet . Lsd 1295 feet
above msl .

Not .

	

5, 1970	 3 .29

	

May

	

6	 3 .85

	

Mar .

	

8, 1972	 5 .5 0
Dec .

	

3 . . .

	

3 .54

	

June

	

3	 2 .51

	

Apr .

	

19	 3 .9 7
Jan .

	

20, 1971	 5 .10

	

July 22	 2 .38

	

June

	

5	 1 .4 4
Feb .

	

17	 6 .00

	

Sept . 18	 2 .69

	

Oct .

	

27	 2 .7 9
Mar .

	

20	 5 .45

	

Nov .

	

4	 1 .95

	

Nov .

	

29	 3 .0 5
Aar .	 22	 4 .05	 Dec .	 31. . . . . . . .	 2 .35

147-57-028883 NDSWC 4280 Screened from 52 to 55 feet . Lsd 1520 fee t
_abovemsl .

Nov .

	

5, 1970	 25 .26

	

June

	

3	 27 .09

	

Mar .

	

8, 1972	 28 .3 0
Dec .

	

2 . . . 25 .68

	

July

	

7	 25 .50

	

Apr .

	

19	 27 .2 8
Jan .

	

21, 1971	 26 .94

	

July 22	 27 .21

	

June

	

5	 24 .0 7
Feb .

	

16	 27 .58

	

Sept . 18	 26 .83

	

Oct . 27	 24 .8 5
Mar .

	

20	 27 .90

	

Nov .

	

4	 25 .45

	

Nov .

	

29	 25 .3 2
Apr . 22	 27 .58

	

Dec . 10	 25 .0 6
May	 6. . . . . . . .	 25 .98	 Dec .	 31. . . . . . . .	 27 .42

147-57-02000 NDSWC 4279 Screened from 58 to 61 feet . Lsd 1505 fee t
_above msl .

Nov .

	

5, 1970	 16 .01

	

May

	

6	 17 .06

	

Apr .

	

19, 1972	 17 .1 0
Dec .

	

2 . . . 16 .14

	

June

	

3	 16 .83

	

June

	

5	 14 .3 0
Jan .

	

21, 1971	 16 .83

	

July

	

7	 15 .96

	

Oct .

	

27	 15 .6 7
Feb .

	

16	 17 .31

	

July 22	 15 .65

	

Nov .

	

29	 16 .0 1
Mar .

	

20	 17 .68

	

Sept . 18	 16 .1 0
Apr .

	

22	 17 .33

	

Nov .

	

4	 15 .5 5
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Water level, in feet below or (+) above land surfac e

147-58-27858 NDSWC 5912 Screened from 62 to 68 feet . Lsd 1325 fee t
above msl .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

Dec .

	

2, 1970	 24 .54

	

Apr .

	

22	 23 .95

	

Apr .

	

28, 1972	 24 .0 4
Jan .

	

21, 1971	 25 .04

	

May

	

6	 23 .16

	

June

	

8	 22 .7 4
Feb .

	

16	 25 .34

	

June

	

3	 23 .08

	

Oct .

	

19	 25 .0 2
Mar .	 30	 25 .21	 July	 23. . . . . . . . 22 .83	 Nov .	 27	 25 .5 3

147-60-07DDD NDSWC 5880 Screened from 52 to 55 feet . Lsd 1515 fee t
above msl .

Nov .

	

5, 1970	 14 .78

	

May

	

8	 14 .50

	

Apr .

	

12	 15 .2 3
Dec .

	

2 . . . 14 .98

	

June

	

3	 14 .56

	

Apr .

	

27	 14 .8 5
Jan .

	

21, 1971	 15 .19

	

July

	

23	 14 .62

	

June

	

6	 15 .4 0
Feb .

	

16	 15 .35

	

Sept . 14	 15 .00

	

Oct .

	

17	 15 .3 0
Mar .

	

30	 15 .50

	

Dec .

	

20	 15 .18

	

Nov .

	

27	 15 .4 8
Apr .	 16. . . . . . . .	 14 .44	 Mar .	 7,	 1972	 15 .65

147-60-09000 NDSWC 4356 Screened from 157 to 160 feet . Lsd 1520 feet
above msl .

Nov .

	

24, 1971	 20 .10

	

Apr .

	

12	 20 .47

	

Oct .

	

17	 20 .3 9
Dec .

	

20	 20 .22

	

Apr .

	

27	 20 .25

	

Nov .

	

27	 20 .5 6
Mar .

	

7, 1972	 20 .97

	

June

	

6	 19 .7 3

147-60-31ABB NDSWC 8303 Screened from 216 to 222 feet . Lsd 1480 fee t
above msl .

June	 6,	 1972 . .	 29 .55	 Oct .	 18	 41 .54	 Nov .	 27	 41 .1 6

147-61-01000 NDSWC 4358 Screened from 237 to 240 feet . Lsd 1525 fee t
above ms1 .

Sept . 14, 1971 . . 28 .05

	

Oct .

	

18	 28 .38

	

Nov .

	

27	 28 .2 6
Apr .	 28,	 1972 . .	 28 .25

147-61-05868 NDSWC 5879 Screened from 197 to 203 feet . Lsd 1510 fee t
above msl .

Nov .

	

5, 1970	 4 .89

	

Apr .

	

22	 6 .03

	

Dec .

	

20	 5 .1 1
Dec .

	

2	 5 .27

	

May

	

7	 5 .03

	

Apr .

	

27, 1972	 5 .6 9
Jan .

	

21, 1971	 5 .35

	

June

	

3	 5 .77

	

June

	

6	 7 .0 0
Feb .

	

16	 5 .48

	

July 23	 5 .44

	

Oct .

	

17	 5 .5 4
Mar .	 30. . . . . . . .	 5 .92	 Sept .	 14. . . . . . . .

	

5 .60	 Nov .	 27. . . . . . . .

	

5 .5 7

147-61-22DDD NDSWC 4353 Screened from 297 to 303 feet . Lsd 1505 fee t
above msl .

Sept . 14, 1971 . . 45 .60

	

Oct .

	

18	 45 .90

	

Nov .

	

27	 45 .88
June

	

6, 1972 . . 37 .3 4

147-61-24888 NDSWC 4354 Screened from 217 to 220 feet . Lsd 1475 feet
above msl .

Sept . 14, 1971 . . 31 .00

	

Apr .

	

28	 31 .36

	

Oct .

	

18	 32 .9 2
Apr .	 12,	 1972 . .	 31 .27	 June	 6	 30 .97	 Nov .	 27	 32 .4 1
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Water level, in feet below or (+) above land surfac e

147-61-27000 NDSWC 4352 Screened from 187 to 193 feet . Lsd 1495 fee t
above msl .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
	 level	 level	 leve l

Sept . 14, 1971 . . 47 .30

	

June

	

6	 46 .31

	

Nov .

	

27	 46 .6 1
Apr .	 28,	 1972 . .	 46 .61	 Oct .	 18. . . . . . . .	 46 .69

148-55-30AAA NDSWC 4019 Screened from 53 to 56 feet . Lsd 1244 feet
abovemsl .

June 27, 1970	 5 .05

	

Dec .

	

2	 7 .80

	

July 22	 6 .6 7
July

	

10	 5 .99

	

Feb .

	

16, 1971	 10 .37

	

Apr .

	

19, 1972	 9 .2 9
Aug .

	

5	 7 .47

	

Mar .

	

20	 10 .29

	

June

	

5	 6 .4 3
Sept .

	

4	 8 .65

	

Apr .

	

22	 8 .79

	

Oct .

	

27	 10 .1 4
Oct .

	

1	 7 .60

	

May

	

6	 8 .55

	

Nov .

	

29	 10 .7 0
Nov .	 5. . . . . . . .	 7 .83	 June	 3. . . . . . . .	 6 .86

148-56-18000 NDSWC 4282 Slotted from 38 to 58 feet . Lsd 1470 feet
above msl .

Nov .

	

5, 1970	 8 .52

	

May

	

6	 12 .14

	

June

	

5	 10 .1 5
Dec .

	

2 . . .

	

9 .04

	

June

	

3	 11 .34

	

Oct .

	

26	 10 .8 0
Jan .

	

21, 1971	 10 .74

	

July 22	 10 .18

	

Nov .

	

29	 10 .9 0
Mar .

	

20	 12 .10

	

Sept . 18	 10 .6 0
Apr .	 22. . . . . . . .	 12 .19	 Apr .	 19,	 1972	 11 .74

148-57-08DD0 NDSWC 4281 Screened from 58 to 61 feet . Lsd 1515 feet
abovemsl .

Nov .

	

5, 1970	 13 .22

	

Apr .

	

22	 15 .15

	

Sept . 18	 11 .6 7
Dec .

	

2	 13 .27

	

May

	

6	 14 .98

	

Apr .

	

19, 1972	 13 .8 3
Jan .

	

21, 1971	 14 .24

	

June

	

3	 14 .76

	

June

	

5	 13 .9 0
Feb .

	

16	 14 .79

	

July

	

7	 14 .01

	

Oct .

	

27	 12 .7 0
Mar .	 20. . . . . . . .	 15 .31	 July	 22. . . . . . . .	 13 .79	 Nov .	 29	 12 .7 2

148-58-13CDD NDSWC 8061 Screened from 42 to 45 feet . Lsd 1500 feet
abovemsl .

Oct .	 2,	 1971 . .	 22 .63	 June	 5,	 1972 . .	 21 .97	 Oct .	 19. . . . . . . . 22 .0 9

143-59-13BAB NDSWC 5910 Screened from 157 to 163 feet . Lsd 1340 fee t
_abovemsl .	

Dec .

	

2, 1970	 14 .76

	

Apr .

	

22	 13 .24

	

Apr .

	

28, 1972	 14 .7 7
Jan .

	

21, 1971	 14 .97

	

May

	

6	 13 .16

	

June

	

5	 14 .8 9
Feb .

	

16	 15 .07

	

June

	

3	 13 .70

	

Oct .

	

19	 16 .7 2
Mar .	 30. . . . . . . .	 14 .80	 July	 23. . . . . . . .	 13 .58	 Nov .	 28	 16 .1 8

148-59-26BDB NDSWC 8040 Screened from 157 to 163 feet . Lsd 1330 feet
_abovemsl .

Apr .

	

28, 1972	 9 .49

	

Oct .

	

19	 11 .33

	

Nov .

	

28	 11 .5 3
June	 5. . . . . . . .	 9 .58
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Water level, in feet below or (+) above land surface

148-59-36AAB NDSWC 8048 Screened from 137 to 143 feet . Lsd 1320 feet
above msl .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

Oct .

	

2, 1971 . .

	

8 .99

	

June

	

5	 7 .07

	

Nov .

	

28	 9 .4 5
Apr .

	

28, 1972 . .

	

7 .83

	

Oct .

	

19	 9 .3 3

148-60-18BBA NDSWC 4361 Screened from 88 to 91 feet . Lsd 1495 feet
above msl .

Sept . 14, 1971 . . 26 .90

	

Apr .

	

27	 25 .98

	

Nov .

	

27	 26 .8 6
Dec .

	

20 . . 26 .40

	

June

	

6	 25 .4 7
Mar .	 7,	 1972 . .	 27 .05	 Oct .	 17. . . . . . . .	 26 .78

148-61-07BAB NDSWC 5876 Screened from 237 to 243 feet . Lsd 1525 fee t
above msl .

Nov .

	

5, 1970 . . +2 .19

	

Apr .

	

22	 +2 .45

	

Apr .

	

27, 1972	 +1 .90
N ov .

	

9	 +2 .00

	

May

	

7	 +2 .47

	

June

	

6	 + .3 6
D ec .

	

2 . . . +2 .51

	

June

	

3	 +1 .9 4
Apr .	 22,	 1971 . .	 +2 .45	 July	 23. . . . . . . . + .45

148-61-1000C2 NDSWC 4365 Screened from 398 to 407 feet . Lsd 1615 fee t
above msl .

Sept . 20, 1971 . .218 .2

	

June

	

6	 217 .50

	

Nov .

	

27	 216 .4 0
Apr .	 27,	 1972 . .217 .02	 Oct .	 28. . . . . . . .216 .68

148-61-11AAA2 NDSWC 5878A Screened from 72 to 78 feet . Lsd 1530 feet
above msl .

Nov .

	

5, 1970 . . 26 .15

	

Apr .

	

22	 25 .40

	

Apr .

	

27, 1972	 25 .8 3
D ec .

	

2 . . . 26 .22

	

May

	

7	 25 .43

	

June

	

6	 25 .5 9
Jan .

	

21, 1971 . . 26 .29

	

June

	

3	 25 .49

	

Oct .

	

17	 25 .7 8
Feb .

	

16	 26 .34

	

July 23	 25 .74

	

Nov .

	

27	 25 .8 7
Mar .	 30. . . . . . . .	 26 .27	 Sept .	 14. . . . . . . .	 26 .20

148-61-20AAA NDSWC 4366 Screened from 217 to 220 feet . Lsd 1608 fee t
above msl .

Sept . 14, 1971 . . 85 .50

	

Oct .

	

17	 84 .81

	

Nov .

	

27	 84 .68
Apr .	 27,	 1972 . .	 84 .45

148-61-23AAA NDSWC 4363 Screened from 258 to 261 feet . Lsd 1530 feet
above msl .

	

Sept . 14, 1971 . .131 .80

	

Apr .

	

27, 1972	 129 .85

	

Oct .

	

28	 130 .0 9
Dec .	 20	 129 .81	 June	 6. . . . . . . .129 .76	 Nov .	 27	 130 .1 8
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TABLE 3 .--Logs of wells and test hole s

EXPLANATION

Sand or sandston e

7 1

Silt or siltston e

Gravel



LOCATION : 144-54-01 AB B

ALTITUDE : 112 0
(FT. MSU

NDSWC 8356

DATEDRILLED : June 197 2

DEPTH : 30 0

DESCRIPTION Of DEPOSIT S
Glacial	 drif t

	

0-1

	

Clay, silty, grayish-blac k
(topsoil) .

	

1-15

	

Clay, silty, moderatel y
sandy, pebbly, yellowish -
brown, oxidized (till) .

	

15-43

	

Clay, silty, sandy, pebbly ,
olive-gray, plastic ,
calcareous ; occasional thi n
gravel layers (till) .

	

43-47

	

Sand, fine to coarse, shaly ,

)

well-sorted, subangular t o
rounded .

	

47-74

	

Clay, silty, sandy, pebbly ,
gravelly, olive-gray ,
plastic, calcareous (till) .

74-113 Silt, moderately clayey ,
gray to medium-gray, highl y
calcareous .

	

113-131

	

Sand, medium, clayey, shaly ,
lignitic, well-sorted ,
subangular to rounded ;
interbedded very sandy clay
layers ..

131-193--Silt, slightly to moderatel y
clayey, highly calcareous ;
medium-gray with light-
olive-gray laminae ;
ccasional lignite fragment s
nd limestone pebbles .

193-215 Clay, sandy, pebbly ,

cohesiv e
,
, c

a
a

c
l
l

c
c
a
ar
r e

e
o
ou
uss

;
; som e

cobbles and boulders (till) .

215-225 Clay, very silty, sandy ,
medium-dark-gray, slightl y
indurated, very cohesive ,
highly calcareous .

-295 Clay, silty, sandy, pebbly ,
olive-gray, cohesive, cal-
careous ; some cobbles an d
boulders (till) .
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NDSWC 8356, Continue d

LOCATION : 144-54-01ABB DATEDRILLED :

	

June

	

197 2

ALTITUDE : 1120 DEPTH :

	

30 0
(F . MSL) (FT)

POTENTIAL (MV)

00 0
Po p o
00 0

700 0
0

0
0
0 0

o

poo p
0 0 o
oo o .
o O o

o O o

b 0 c
Jo0 o
00 0
"op o

30 0

-320

-340

-360

-380

-400

420

-440

-460

480

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

Greenhorn Formatio n

295-300 Shale, grayish-brown to
brownish-black, well -
indurated, highly calcar-
eous ; a few small whit e
specks .

7 3



NDSWC 835 7

LOCATION : 144-54-05AAA

	

DATEDRILLED : June 797 2

ALTITUDE :

	

1145

	

DEPTH . 30 0
(FT, MSL)

	

(FTI

POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSIT S

Glacial	 drif t

Clay, silty, grayish-blac k
(topsoil) .

Clay, silty, sandy, pebbly ,
oxidized ; some cobbles ;
yellowish-brown with dusky -
yellow mottling (till) .

15-75

	

Clay, very silty, sandy ,
pebbly, olive-gray ,
cohesive, calcareous ;
some cobbles (till) .

112-122 Sand, fine to medium ,
clayey, silty, lignitic ,
shaly, subrounded .

122-171 Silt, moderately clayey ,
medium-gray, slightl y
cohesive, highly calcareous .

171-190 Clay, very silty, sandy ,
gravelly, olive-gray ,
mottled, cohesive, calcar-
eous ; numerous cobbles an d
boulders (till) .

190-199 Sand, fine to medium ,
-clayey, moderately sorted ,
s̀ ubrounded .

199-220-Clay, silty, sandy, pebbly ,
olive-gray, calcareous ;
numerous cobbles an d

----boulders (till) .

220-23O--Gravel, fine to coarse ,
clayey, sandy, cobbly ,
poorly sorted ; mostly lime -
stone and dolostone wit h
some granitics .

230-242 Clay, silty, sandy, pebbly ,
—olive-gray with light-

olive-gray mottling (till) .

74

Sand, fine to medium ,
slightly clayey, shaly ,
lignitic, well-sorted ,
subangular to rounded .

83-112 Silt, slightly clayey ,
medium-gray, highly cal -
careous ; some pebbles an d

100

	

lignite chips .



NDSWC 8357, Continue d

LOCATION :

ALTITUDE :
(FT, MSL)

144-54-05AA A

1145

DATE DRILLED :

DEPTH :

	

30 0
(FT)

June

	

1972

POTENTIAL IMv)
/-00 0

.o

000

0o

o o:
0 00 0 0 .

0000
.o00- 26 0

	

.o

	

C
0 0 0

0 0
a 0 0 0
voo

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift, Continue d

	

42-275

	

Clay, silty, very sandy ,
pebbly, brownish-gray t o
dark-gray, moderately
indurated, highly calcar-
eous (till) .

Greenhorn Formatio n

	

275-300

	

Shale, clayey, brownish -
black, moderately indurated ,
ery calcareous ; numerou s

	 C

	

thin layers of white t o
light-gray limestone .

-320

-340

-360

-380

-400

-420

-440

-46 0

	 480
7 5



NDSWC 398 7

LOCATION : 1 44-54-1 8AAA DATEDRILLED :

	

June

	

197 0

ALTITUDE :
(FT, MSL)

1165 DEPTH :
(FT)

300

7 6

POTENTIAL (MV) 	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-2

	

Loam, sandy, blac k
(topsoil) .

	

2-25

	

Sand, fine, reddish-brown ,
moderately sorted, sub -
rounded ; predominantl y
shale with carbonates ,
quartz, and granitics .

Sand, fine to coarse ,
shaly ; interbedded lense s
of light-gray silty clay
and silt .

	

127-136

	

Sand, medium, yellowish -
gray, well-sorted ; predom-
inantly carbonates wit h
shale and granitics .

	

136-144

	

Clay, olive-gray, cohesive ,
plastic .

	

144-178

	

Clay, very sandy, pebbly ,
cobbly, bouldery, olive-
gray, highly calcareou s
(till) .

78-186 Clay, silty, olive-gray ,
cohesive ; numerous shal e
pebbles (till) .

	

186-200

	

Clay, very sandy, pebbly ,
olive-gray, highly cal-
careous (till) .

	

200-217

	

Clay, silty, olive-gray ,
cohesive ; many shal e
pebbles (till) .

	

217-238

	

Clay, sandy, olive-gray ,
highly calcareous ; numerou s
gravel stringers consistin g
of subangular limestone .



NDSWC 3987, Continue d

LOCATION : 144-54-18AAA DATEDRILLED :

	

June

	

197 0

ALTITUDE : 1165 DEPTH :

	

30 0

(FT, MSL) (FT)

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift, Continue d

25-274

	

Clay, silty, sandy, gravelly ,
`tf̂ _

	

olive-gray, highly calcar-
eous (till) .

-'`Greenhorn Formatio n

274-300

	

Shale, silty, brownish -
black ; includes calcareou s
crystals, carbonaceous an d
organic material, and thi n
sandstone beds .

POTENTIAL (MV)

v o

260

— 300

-320

-340

-360

-380

-400

-420

-440

— 460

480
7 7



NDSWC 8064- A

LOCATION : 144-54-22DCD2

	

DATEDRILLED : August 197 1

ALTITUDE : 1155

	

DEPTH : 140
msLI

	

IF11

	RESISTANCE IoHms)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift

	

0-1

	

Silt, black (topsoil) .

Clay, silty, sandy ,
yellowish-brown (till) .

	

24-47~

	

Clay, silty, olive-gray
(till) .

POTENTIAL Du)

-4o

47-6 0

60-7 9

79-9 8
-80

98-10 7
	 100

107-13 4

-120

134-140

-160

-180

-200

-220

240

Sand, fine to medium ,
-lignitic .

Sand, fine to coarse ,
lignitic ; includes cla y
layers .

Sand, fine to coarse ;
interbedded with clay .

Clay, silty, sandy, olive -
gray .

Sand, fine to coarse ;
interbedded clay layers .

Clay, silty, sandy, olive -

78

gray .-_

~ _- 1



NDSWC 8064- B

LOCATION : 144-54-22DCD3

	

DATE DRILLED : August 197 1

ALTITUDE : 1156

	

DEPTH : 14 0
(FT, MSL)

	

IFT)

	 RESISTANCE (oHMSI

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-1

	

Silt, black (topsoil )

	

1-26

	

Clay, silty, sandy ,
yellowish-brown (till) .

	

26-42

	

Clay, silty, olive-gray .

	

42-60

	

Sand, fine to medium.

60-96Sand, fine to coarse ;
interbedded clay layers .

	

101-116

	

Sand, fine to coarse ;
interbedded clay layers .

	

116-124

	

Clay, silty, sandy, olive -
gray ; interbedded san d
layers .
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NDSWC 835 5

LOCATION : 144-54-24DD D

ALTITUDE : 1 18 0
(FT, MSL)

DATE DRILLED : June 197 2

DEPTH : 34 0
(FT )

	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-1

	

Clay, loamy, pebbly ,
grayish-black (topsoil) .

1-36 Clay, very silty, sandy ,
pebbly, yellowish-brown ,
oxidized (till) .

	

36-54

	

Silt, clayey, olive- t o
medium-gray, cohesive ;
includes a few light-olive -
gray laminations .

4--'	 54-114

	

Sand, fine to coarse ,
clayey, shaly, lignitic ,
well-sorted ; lower 40 f t
of section is gravelly .

	"11 - 1~ 59

	

Sand, fine to medium ,
clayey, well-sorted ,
subangular to rounded .

	

159-165

	

Silt, clayey, sandy, olive -
gray, highly calcareous .

	

165-175

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

	

185-249

	

Silt, clayey, sandy, pebbly ,
medium-gray, highly cal-
careous ; laminated wit h
light-olive-gray laminations .

80



NDSWC 8355, Continue d

LOCATION : 144-54-24DDD DATE DRILLED : June

	

197 2

ALTITUDE : 1 180 DEPTH :

	

340
(FT, MSL)

	

(FT )

POTENTIAL (MV) 	RESISTANCE I0HMSI

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift, Continue d

249-323

	

Clay, silty, sandy, pebbly ,
~cobbly, bouldery, olive -

gray, calcareous ; som e
light-olive-gray mottlin g
(till) .

Greenhorn Formatio n

323-340

	

Shale, dark-gray, well -
indurated, highl y
calcareous .

8 1



NDSWC 429 9

LOCATION : 144-54-250001 DATE DRILLED : November

	

197 0

ALTITUDE :
IFT, MSLI

1 190 DEPTH :
(FT)

410

RESISTANCE (OHMSI

	

DESCRIPTION OF DEPOSIT S
Glacialdrif t

	

-1

	

Soil, sandy, silty, black .

Sand, fine to medium, silty ,
yellowish-gray to dusky -
yellow ; contains thin layer s
of clay and gravel .

	

11-19

	

Clay, silty, and claye y
silt interbedded, dusky -
yellow to light-olive-
brown .

	

19-27

	

Silt, very fine sand an d
fine sand, light-olive-
gray, calcareous, laminated .

	

27-78

	

Silt, clayey, silty clay ,
and clayey very fine t o
fine sand interbedded ,
light-olive to olive-gray .

	

78-110

	

Sand, very fine to coarse
(generally medium), sub -
angular to subrounded ;
apparently well sorted i n
enses .

Clay, silty, olive-gray .

	

115-164

	

Sand, very fine to medium ,
silty .

	

164-175

	

Silt, sandy, light-olive -
gray .

	

175-183

	

Sand, medium, dark-gray ,
well-sorted .

	

183-191

	

Silt, sandy, light-olive -
gray .

	

191-203

	

Silt, light-olive-gray .

	

203-246

	

Clay, silty, and silty cla y
thinly interbedded, light -
olive to olive-gray .

POTENTIAL (MV)

8 2



NDSWC 4299, Continued

LOCATION : 144-54-250001 DATEDRILLED :

	

November

	

197 0

ALTITUDE : 1 190 DEPTH :

	

41 0

(FT, MSL) (FT)

Glacial	 drift, Continue d

	

246-251

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareous .

	

251-256

	

Sand, coarse, gravelly ,
generally subrounded .

	

256-268

	

Sand, medium, light-olive -
gray .

	

268-298

	

Clay, silty, sandy, pebbly ,
olive-gray ; interval con-
tains cobbles and sand an d
gravel lenses .

	

298-308

	

Gravel, fine to medium ,
sandy, subangular to sub -
rounded .

308-318 Clay, silty, dark-olive-
gray, compacted ; contain s
sand grains, pebbles, an d
cobbles (till) .

318-366 1 Sand, fine to medium ,
light-olive-gray ; claye y
in streaks ; drills a s
though compacted .

Sand, fine to medium ,
clayey and silty, light-
olive-gray, highly cal -
careous ; contains cobble s
and small boulders .

Greenhorn Formatio n

	

398-410

	

Shale, very dark brown ,
oily, carbonaceous ;
interval also contain s
gray to black waxy shal e
and black to dark-greenish -
gray micaceous carbonaceou s
very fine grained sandstone .

POTENTIAL IMVI	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S



NDSWC 4299- A

LOCATION : 144-54-250002

	

DATEDRILLED : November 197 0

ALTITUDE :

	

119 0
(FT, MSL)

DEPTH : 140
(FT)

POTENTIAL (MV)	 RESISTANCE(NHS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-1

	

Soil, sandy, silty, black .

	

1-11

	

Sand, fine to medium, silty ,
yellowish-gray to dusky-
yellow ; contains thin layer s
of clay and gravel .

	

11-19

	

Clay, silty, dusky-yello w
to light-olive-brown ;
interbedded clayey silt .

Silt and fine sand, light -
olive-gray, calcareous ,
laminated .

	

27-78

	

Silt, clayey, and very fin e
to fine sand, light-olive -
gray ; interbedded clay an d
very fine to fine clayey
sand .

Sand, fine to coarse, sub -
angular to subrounded ;
apparently well-sorte d
lenses .

Clay, silty, olive-gray .

Sand, very fine to medium ,
silty .

84



NDSWC 398 6

LOCATION : 144- 54- 26 B B B DATE DRILLED : November

	

197 0

A_TITUDE :
(FT, MSLI

1 185 DEPTH :
(FT)

360

8 5

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-2

	

Soil, sandy, black .

2-21 Sand, very fine to fine ,
silty, reddish-yellowish -
brown, iron-stained .

	

21-78

	

Silt, clayey and sandy ,
light-olive to olive-gray ,
calcareous, interbedded .

	

78-120

	

Sand, fine to coarse ,
subangular to subrounded ;
sorted in lenses ; contain s
a few clayey streaks .

	

120-219

	

Silt, clayey, sandy, olive-
gray ; interbedded sandy

	

.
clay .

1219-244

	

Silt and very fine sand ,
light-olive-gray .



NDSWC 3986, Continue d

LOCATION : 144-54-26866 DATEDRILLED :November

	

197 0

ALTITUDE : 1 185 DEPTH :

	

360
(FT, MSL)

	

(FT)

POTENTIAL (MV)	 RESISTANCEIOHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift, Continue d

	

244-287

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareous ;
locally contains gravel ,

260

	

cobbles, and boulder s
(till) .

	

87-332

	

Clay, sandy, light-olive -
gray, highly calcareous ;
contains sand grains ,
pebbles, cobbles, an d

	 —boulders (till) .

Greenhorn Formatio n

	

332-351

	

Siltstone, dark-brown t o
brownish-black, oily ,
calcareous ; contains smal l
calcite inclusions .

	

0

	

Shale, silty, dark-brownish -
gray to brownish-black ,
calcareous ; contains thi n
layers of siltstone .



NDSWC 8064- F

LOCATION : 144-54-27ABA DATEDRILLED :

	

August

	

197 1

ALTITUDE : 1160 DEPTH : 320
IFT, MSL) (FT)

	RESISTANCE (OHMS)_

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-19

	

Clay, sandy, silty ,
yellowish-brown (till) .

	

19-33

	

Clay, silty, olive-gra y
(till) .

	

184-197

	

Clay, silty, sandy ,
lignitic, olive-gray ;
interbedded sand layers .

	

197-280

	

Clay, silty, cobbly, olive -
gray (till) .

8 7



NDSWC 8064-F, Continue d

LOCATION : 144-54-27ABA DATEDRILLED :August

	

197 1

ALTITUDE : 1160 DEPTH :

	

32 0

(FT, MSLI
IFTI

POTENTIAL IMV)

	

RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S

260

Glacial

	

drift,

	

Continue d

280-312 Clay,

	

silty,

	

olive-gray
280 (till) .

- 300

312-320 Clay,

	

sandy,

	

silty ,

320

brownish-gray .

144-54-27AB B
NDSWC 8064 C

Altitude :

Geologi c
source

1150

	

feet

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Clay,

	

silty,

	

sandy,

	

yellowish-brow n
(till)	 21 2 1

Clay, silty,

	

olive-gray

	

(till)	 9 3 0
Sand, fine to medium	 30 3 0
Sand, fine

	

to

	

coarse,

	

lignitic ;

	

inter-
34 9 4bedded with clay layers	

Clay, silty,

	

olive-gray	 20 11 4
Sand, fine

	

to coarse ;

	

interbedded

	

clay	 22 13 6
Clay, silty,

	

sandy,

	

olive-gray	 4 14 0

8 8



NDSWC 8064- D

LOCATION : 144-54-27ABD

	

DATEDRILLED :August 197 1

ALTITUDE : 1162

	

DEPTH : 140
(FT, MSL)

	

(FT )

- 160

-180

- 20 0

— 220

240

POTENTIAL (MV) 	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial	 drif t

Sand, fine to coarse ,
lignitic ; interbedde d
with clay .

Sand, fine to coarse ,
clayey, silty .

120

	

120-140

	

Clay, silty, sandy, olive-
gray ; interbedded wit h
sand .

89



NDSWC 398 5

LOCATION : 144-54-28CCD

	

DATE DRILLED : June 197 0

ALTITUDE : 1 155

	

DEPTH : 34 0
IFT, MSL)

	

(FT)

DESCRIPTION OF DEPOSITS
Glacial	 drif t

1-5

	

Clay, silty, sandy ,
yellowish-gray, oxidized ,
leached .

Clay, silty, reddish-brown ,
oxidized ; contains san d
grains and pebbles (till) .

	

26-44,

	

Clay, silty, olive-gray ,
calcareous ; contains san d
grains, pebbles, and lense s
of gravel (till) .

	 44-Z.4-

	

Sand, fine to coarse ,
yellowish-gray, subangula r
to subrounded ; moderatel y
well sorted in lenses ;
interval contains som e
silt and clay lenses .

Clay, silty, light-olive-
gray, calcareous, laminated .

	

116-169

	

Clay and silt interbedded ,
olive-gray ; interval con-
tains some thin beds o f
very fine sand .

Clay, silty, sandy, pebbly ,
olive-gray, calcareous ;
contains lenses of grave l
(till) .

	 -192-21..Clay, very sandy, light-
olive-gray, calcareous ;
contains sand grains ,
pebbles, and boulders (till) .

	

214-261

	

Clay, silty, dark-olive-
gray, calcareous ; contain s
many shale pebbles and
some boulders (till) .

90



NDSWC 3985, Continue d

LOCATION : 144-54-28CCD DATE DRILLED : June

	

197 0

ALTITUDE : 1155 DEPTH :

	

34 0
IFT, MSLI (FT)

	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drift, Continue d

	

261-297

	

Clay, black an d
brownish-black ; wit h
light-gray calcareou s
laminations ; contain s
indurated shale pebbles ;
interval appears to b e
predominantly reworke d
bedrock .

	

297-310

	

Clay, sandy, pebbly, light-
olive-gray, calcareou s
(till) .

Greenhorn Formatio n

Shale, very silty, dark -
brown, oily ; contain s
thin layers of siltstone .

330-340 `—Siltstone(?), har d
_—(cuttings did not settl e

out of drilling fluid) .

9 1



LOCATION : 144-54-31 CC C

ALTITUDE :

	

1 18 0
(FT, MSL)

NDSWC 8353

DATE DRILLED : June 197 2

DEPTH : 34 0
IFT)

DESCRIPTION OF DEPOSITS
Glacial	 drif t

	

0-20

	

Clay, silty, sandy, yellowish -
brown, oxidized (till) .

	

31-36

	

Silt, clayey, olive-gray ,
highly calcareous ; slightl y
indurated in places .

Sand, fine, silty, shaly ,
well-sorted, subangular t o
rounded .

60- 05_-Sand, fine to coarse ,
shaly, well-sorted, sub -
angular to rounded .

	

105-112

	

Gravel, fine to coarse ,
sandy, moderately sorted ,
subangular to rounded ;
mostly carbonate an d
shale fragments .

	

112-136

	

Clay, silty, sandy, olive -
gray, calcareous ; som e
olive-gray laminations .

	

136-151

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive -
gray, calcareous (till) .

	 151-158

	

Gravel, fine to coarse ,
4.,____,clayey, well-sorted, angula r

to rounded ; consists o f
carbonate and graniti c
fragments .

	

158-252

	

Clay, silty, pebbly, cobbly ,
bouldery, olive-gray ,
calcareous ; a few thi n
gravel lenses (till) .

92



NDSWC 8353, Continue d

LOCATION : 144-54-31000 DATEDRILLED :June

	

197 2

ALTITUDE : 1 180 DEPTH :

	

34 0
(FT, MSL) (FT)

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drift, Continue d

	

252-292

	

Clay, sandy, pebbly, olive-
ray (till) .

	

292-298

	

Gravel, fine to coarse ,
sandy, moderately sorted ,
angular to subangular ;
mostly carbonate and shal e
fragments .

	

298-328

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray ,
calcareous (till) .

Greenhorn Formatio n

	

328-340

	

Shale, brownish-black ,
indurated, highly cal -
careous ; contains occasiona l
white specks .

— 360

— 380

— 40 0

-42 0

— 440

-460

480 9 3



NDSWC 8354

LOCATION : 144-54-34DDD DATE DRILLED : June

	

197 2

ALTITUDE :
(FT, MSu

1200 DEPTH :
(Fr)

400

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Sand, fine to medium ,
silty, well-sorted, sub -
angular to rounded, oxidized .

	

0-94

	

Clay, silty, dark-gray ,
slightly indurated, highl y
calcareous .

	

94-118

	

Sand, fine to medium ,
lignitic, shaly, subangula r
to rounded ; interbedde d
clay layers .

POTENTIAL (MV}	 RESISTANCE IOHMS)

94

175-250

	

Silt, clayey, olive-gray ,
calcareous, laminated .



NDSWC 8354, Continue d

LOCATION : 144-54-34DDD DATE DRILLED : June

	

197 2

ALTITUDE : 1200 DEPTH :

	

40 0
(FT, MSL) (FT)

-420

-440

-460

480

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacialdrift, Continue d

250-390

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive -
gray, calcareous .

Greenhorn Formatio n

390-400

	

Shale, brownish-gray ,
well-indurated ; contain s
occasional small whit e
specks .

9 5



LOCATION : 1 44- 55-06 BC B 2

ALTITUDE : 120 5
(FT, MSL)

NDSWC 3981

DATE DRILLED : June 197 0

DEPTH : 20 0
(FT)

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial	 drif t

	

0-1

	

Soil, silty, black .

1-19 Clay, silty, sandy, pebbly ,
yellowish-gray to moderate-
olive-brown, oxidize d
(till) .

	

19-36

	

Sand fine to coarse ,
poorly sorted ,
angular to subrounded .

	

36-42

	

Clay, silty, sandy, pebbly ,
dusky-yellowish-brown ,
oxidized (till) .

42-72 Clay, silty, sandy, olive -
gray, calcareous ; interva l
contains stringers of san d
and iron-stained grave l
(till) .

	

72-122

	

Clay, silty, sandy, pebbly ,
bouldery, olive-gray (till) .

	

122-124

	

Boulder, granite .

	

-140

	

olav, silty, sandy, pebbly ,
olive-gray ; interval contain s
cobbles and boulders (till) .

	

140-163

	

Clay, silty, sandy, pebbly ,
olive-gray ; more compac t
than above (till) .

Carlile	 Formatio n

163-181 Clay, silty, grayish-blac k
(with light-gray streaks) ,
soft, noncalcareous ,
slightly bentonitic .

	

181-200

	

Shale, silty, brownish -
black, carbonaceous, oily ,
noncalcareous .

96



NDSWC 561 7

LOCATION : 144-55-060001 DATE DRILLED : December

	

196 9

ALTITUDE : 1 210 DEPTH : 15 0
(FT, MSL) (FT)

POTENTIAL (MV) DESCRIPTION OF DEPOSITS
Glacial	 drif t

Soil, silty, sandy, clayey ,
grayish-black .

1-6 Clay, silty, sandy, pebbly ,
dusky-yellow to moderate-
yellowish-brown, oxidize d
(till) .

	

6-18

	

Sand and gravel, angular t o
subrounded .

	

18-150

	

Clay, silty, sandy, pebbly ,
bouldery, olive-gray ,
calcareous (till) .

0- 1

144-55 -
USGS 2 1

(Log from Dennis, 1948 )

Altitude :

	

1205 feet

Geclogi c
scurce

	

Materia l

Glacial drift :
Till, yellow, weathered
Sand and gravel	
Till, gray, bouldery	
Sand, with some clay
Till, gray
Sand and gravel, with some clay
Till, gray, bouldery	

Carlile Formation :
Shale	

97

Thicknes s
(feet)

Dept h
(feet )

10 1 0
20 3 0
12 4 2

8 5 0
8 5 8

12 7 0
135 20 5

13 21 8



NDSWC 398 2

LOCATION : 144-55-09ABB DATE DRILLED : June

	

197 0

ALTITUDE :
(FT, MSL)

1 140 DEPTH :
(FT)

300

98

DESCRIPTION OF DEPOSITS
Glacial	 drif t

Soil, sandy, silty, dark -
brown .

Sand and gravel, subangula r
to subrounded ; oxidized t o
about 10 ft ; contains man y
cobbles and boulders .

Clay, silty, sandy, pebbly ,
olive-gray, calcareous ;
interval contains lense s
of sand .

Clay, silty, greenish-gra y
to dark-greenish-gray ,
calcareous ; contains san d
grains and pebbles .

Clay, silty, light-olive-
gray to olive-gray ; interva l
contains lenses of fine t o
medium sand .

84-126

	

Clay, silty, sandy, olive -
gray to dark-olive-gray ,
calcareous ; contain s
cobbles and boulders .

133-222

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

Carlile Formatio n

222-265

	

Shale, brownish-black ,
carbonaceous, oily (poo r
samples) .

000 0
00 0
oo,o

0

vO0 o
,000
00 0
10.00
.0o
0 0 o
00 0

0 ;,.0.0 .
v o 0
0 0
90 0

9 . 0
9,,O

0
o



NDSWC 3982, Continue d

LDCATION : 144-55-09ABB DATEDRILLED :June

	

197 0

ALTITUDE : 1140 DEPTH :

	

30 0
FT, MSL) (FT)

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Carlile Formation, Continue d

	

265-274

	

Silt (no sample return, bu t
drilling fluid thickened) .

	

274-300

	

Shale, black, brittle ,
oily .

9 9



NDSWC 5618

LOCATION : 144- 5 5-10AB B 1 DATE DRILLED : December

	

196 9

ALTITUDE :

(FT, MSL)

1135 DEPTH :

(FT)

260

DESCRIPTION OF DEPOSITS

Glacial	 drif t

	

0-1

	

Soil, silty, clayey, sandy ,
grayish-black .

1-7 Clay, silty, sandy, dusky -
yellow to yellowish-brown ,
oxidized (till) .

	

7-25

	

Sand, fine to coarse ,
angular to subrounded .

25-238 Clay, moderately sandy ,
pebbly, olive-gray, cal-
careous (till) .

Carlile Formatio n

238-260

	

Shale, medium-gray t o
brownish-gray, noncalcareous ;
contains pyrite fragments .

240

10 0



NDSWC 5618, Continue d

LOCATION : 144-55-10ABB1 DATE DRILLED : December

	

196 9

ALTITUDE : 1135 DEPTH : 26 0
(FT, MSL) (FT)

RESISTANCE	 IoHMSI

	

DESCRIPTION OF DEPOSIT S

144-55-19CCD 2
(Log from U .S . Air Force )

Altitude : 1190 feet

Geologi c
source

	

Materia l

Clay, silty, brown	
Silt, clayey, sandy, brown and gray	
Sand, fine, silty, brown	
Sand, fine, silty, gray	 •	
Silt, clayey, sandy, trace of gravel ,

gray	
Sand, fine, silty, clayey, gray	
Silt, clayey, sandy, trace of gravel ,

numerous cobbles and boulders, gray	
Sand, fine, and clay, silty, trace of

gravel, dark gray	
Clay, sandy, silty, trace of gravel ,

cobbles and boulders, gray	
Sand, fine, silty, gray	 --- -
Clay, silty, sandy, trace of gravel ,

numerous cobbles and boulders, dar k
gray

101

Thicknes s
(feet)

Dept h
(feet )

3 3
6 9
5 1 4
4 1 8

6 2 4
7 3 1

10 4 1

7 4 8

47 9 5
6 10 1

29 13 0



NDSWC 806 3

LOCATION : 144-55-25ABA DATE DRILLED : August

	

197 1

ALTITUDE : 1165 DEPTH : 12 0
(FT, MSL) (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift

	

0-21

	

Clay, silty, sandy ,
yellowish-brown, oxidize d
(glaciofluvial sediment) .

	

21-30

	

Clay, silty, sandy, olive -
gray, oxidized (glacio-
fluvial sediment) .

30-40 Silt, clayey, sandy, olive -
gray, calcareous ; occasiona l
fine sand layers .

Sand, fine to coarse, well -
sorted, subangular to sub -
rounded ; becomes coarse r
with depth and consist s
mostly of quartz grains .

	

77-109

	

Gravel, fine to coarse ,
sandy, well-sorted, sub -
angular to rounded .

109-120

	

Clay, silty, sandy, pebbl y
olive-gray, calcareous ;
some cobbles (till) .

- 140

-160

- 180

-20 0

-220

240

102



NDSWC 398 3

LOCATION : 144-55-26666 DATE DRILLED : June

	

197 0

ALTITUDE : 1160 DEPTH : 30 0

(FT, MSLI (FT)

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

	

` ---A_23

	

Silt, limonitic, yellowish-
reddish-brown, oxidize d
(loess?) .

35 Sand, very fine to fine ,
clayey to silty, olive -
gray .

	

61-74

	

Gravel, fine to medium ,
sandy, subrounded .

74-127 Clay, silty, sandy, olive -
gray to light-olive-gray ,
calcareous (till?) .

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

Glacial	 drif t

0-4

	

Clay, silty, sandy, pebbly ,
yellowish-gray, oxidized ,
leached (till) .

Sand, medium to coarse ,
subrounded ; well sorted i n
lenses ; predominantly blac k
siliceous shale an d
carbonate grains .

o ,,
oo . c000 0
o o c

poo p
oo c
o0 0
0

o
.
o
0

oo:
O o c

O00 0
0 o c

000 0, 00 c00 0.po -

000 0
ooc180

000 o
oo c

00 0.o
0 o c

?000 Lo
oo,'

o
o

O O c
Ooo C2oo

O00 0
o6 c

000.0oo c
boon

10 3



NDSWC 3983, Continue d

LOCATION : 144-55-26866 DATE DRILLED : June

	

197 0

ALTITUDE : 1 160 DEPTH :

	

300
(FT, MSL)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial	 drift, Continue d

	

246-268

	

Clay, sandy, light-olive-
gray to olive-gray ,
calcareous ; contain s
numerous pebbles and a fe w
lenses of gravel (till) .

Carlile Formatio n

	

268-300

	

Shale, silty, black t o
brownish-black, oily ,
generally noncalcareous ;
interval contains thi n
beds of limestone .



NDSWC 806 2

LOCATION : 144-55-26DDD DATE DRILLED : August

	

197 1

ALTITUDE : 1 1 55 DEPTH : 26 0
(FT, MSL) (FT)

POTENTIAL (MV)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial	 drif t

	

-8

	

Clay, silty, sandy ,
yellowish-brown, oxidize d
(glaciofluvial sediment) .

	

8-3

	

Sand, fine to medium, well -
sorted, subangular to sub -
rounded ; contains a fe w
thin clay layers .

	

31-35

	

Silt, clayey, sandy, olive -
gray .

	

35-60

	

Sand, fine to coarse, well -
sorted, subangular t o
subrounded .

	

60-77

	

Gravel, fine to medium ,
sandy, well-sorted, angula r
to subrounded ; cobbles i n
lower 3 ft of section .

	

77-198

	

Clay, silty, pebbly ,
gravelly, cobbly, bouldery ,
dark-gray, calcareou s
(till) .

198-252

	

Clay, silty, sandy, pebbly ,
cobbly, dark-gray, cal-
careous (till) .

10 5



NDSWC 8062, Continue d

LOCATION : 144-55-26DDD DATE DRILLED : August

	

197 1

ALTITUDE : 1155 DEPTH :

	

26 0
IFT, MSL) (FT)

POTENTIAL (MV)

	

R ESISTANCE IoHMS)

	

DESCRIPTION OF DEPOSIT S
Greenhorn Formatio n

252-260

	

Shale, clayey, brownish-
black, well-indurated ,
calcareous ; contains a
few white specks .

106



NDSWC 398 4

LOCATION : 144-55-27000 DATE DRILLED : June

	

197 0

ALTITUDE :
(FT, MSL)

1185 DEPTH :
(FT)

320

10 7

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

	

0-11

	

Clay, silty, sandy, pebbly ,
olive-brown, oxidize d
(till) .

	

11-27

	

Sand, fine to coarse ,
reddish-brown, subangular
to subrounded, oxidized ;
sorted in lenses .

	

27-78

	

Sand, medium to coarse ,
loose ; sorted in lenses .

	

78-85

	

Gravel and cobbles .

	

85-115

	

Clay, silty, sandy, pebbly ,
olive-gray ; possible thi n
sand stringers (till) .

	

115-249

	

Clay, silty, sandy, pebbly ,
olive-gray ; some cobble s
(till) .



NDSWC 3984, Continue d

LOCATION : 144-55-27000 DATE DRILLED : June

	

197 0

ALTITUDE : 1 1 85 DEPTH : 32 0

(FT, MSL( (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift,	 Continue d

	

78-292

	

Clay, sandy, olive-gray ,
calcareous (till) .

Carlile Formatio n

292-320 Shale, silty, medium-gra y
to brownish-black, fossil-
iferous, noncalcareous .

—340

— 360

-380

—400

- 420

-440

-460

480
10 8



NDSWC 561 9

LOCATION : 144-55-33CAD2 DATE DRILLED : December

	

196 9

ALTITUDE : 1 180 DEPTH : 30 0
(FT, MSL) (FT)

POTENTIAL (MV)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-10

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, yellow to
yellowish-brown, oxidize d
(till) .

	

10-50

	

Clay, silty, sandy ,
yellowish-brown, oxidized ;
laminations in sample s
(lacustrine sediments?) .

	

50-62

	

Clay, silty, sandy, olive-
gray, oxidized ; lamination s
in samples (lacustrin e
sediments) .

	

62-224

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive -
gray, calcareous (till) . .

224-263

	

Gravel, fine to medium ,
silty, sandy, moderatel y
sorted, subangular t o
subrounded ; occasional thi n
silty clay layers .

-1-60
00 0

000 c .

'c o
O

o
-o o o .

o 0
• ,v- 80

0 o
O 0 0
oO O

D O J

(

240

C

D O 0
0 0 0
3 0
0 0 0

00 0
0 . 0

00 0
vO o

00 0 0
o-O Q0,0
0O J
0o0p– 120• c
0 0 0 0
o ,J

000 c
0 0 0 0

o O cood o .
0 o c

0oO. -140o o

10 9



NDSWC 5619, Continued

LOCATION : 144-55-33CAD2 DATE DRILLED : December

	

196 9

ALTITUDE : 1180 DEPTH : 30 0
(FT, MSL) (FT)

Glacial	 drift, Continue d

263-282 Clay, silty, sandy, pebbly ,
gravelly, cobbly, bouldery ,
olive-gray, calcareou s
(till) .

Carlile Formatio n

	

282-300

	

Shale, clayey, brownish -
gray to dark-gray, moderatel y
indurated, noncalcareous .

144-55-33CD A
(Log from Great Northern Railway Co . )

Altitude :

	

1180

	

feet

Geologi c
source Material

Thicknes s
(feet)

Dept h
'

	

(feet )

Fill	 2 2

Glacial drift :
Clay, yellow,

	

bouldery	 47 4 9
Sand,

	

blue,

	

water

	

bearing	 21 7 0

144-56-01AD A
USGS 1 9

(Log from Dennis, 1948 )

Altitude :

	

1215 feet

Glacial drift :
Till, weathered,

	

gray	 5 5
Sand, coarse,

	

with

	

considerable

	

clay	 2 7
Till, weathered, yellow	 6 1 3
Gravel,and

	

sand,

	

with

	

some

	

clay	 5 1 8
Till, unweathered, gray	 3 2 1
Gravel and

	

sand,

	

with

	

some

	

clay	 13 3 4
Till, gray	 16 5 0

144-56-01BCB 1
USGS 1 6

(Log from Dennis, 1948 )

Altitude :

	

1240

	

feet

Glacial drift :
Till, weathered, yellow	 25

	

2 5
Till, unweathered,

	

gray	 11

	

3 6
Sand and gravel	 4

	

4 0
Till, gray,

	

bouldery	 30

	

7 0

11 0

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S



144-56-01CB A
USGS 1 7

(Log from Dennis, 1948 )

Altitude :

	

1240 fee t

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Glacial drift :
Till, weathered, yellow	 4 4
Sand, coarse	 2 6
Till, weathered, yellow	 18 2 4
Till, unweathered,

	

bouldery	 6 3 0
Sand, coarse	 4 3 4
Till, gray,

	

bouldery	 22 56

144-56-01DD D
USGS 20

(Log from Dennis, 1948 )

Altitude :

	

1210 fee t

Glacial drift :
Till, weathered, yellow, bouldery	 14

	

1 4
Sand and gravel	 26

	

4 0
Till, unweathered, gray	 10

	

5 0

144-56-02AB A
USGS 1 8

(Log from Dennis, 1948 )

Altitude : 1240 fee t

Glacial drift :
Till, weathered, yellow	 8

	

8
Sand and gravel, with considerabl e
yellow clay	 10

	

1 8
Sand and gravel, with considerabl e
gray clay	 22

	

4 8
Till, gray, bouldery	 12

	

6 0

144-56-06B B
(Log from I . J . Wilhite and Simcox Oil )

Altitude :

	

1380 fee t

Glacial

	

drift :
Clay,

	

silty,

	

sandy,

	

ray ;

	

with cobble s
and boulders (till)	 198 198

Cretaceous,

	

undifferentiated :

347 545
Shale,

	

gray,

	

calcareous ;

	

traces

	

o f
calcite and pyrite	

Shale,

	

dark-gray,

	

sandy,

	

calcareous ;

	

with

245 790
interbedded

	

limestone and

	

ta n
calcareous

	

specks	
Shale,

	

medium-gray,

	

soft,

	

bentonitic ,
silty ;

	

with

	

interbedded

	

sandstone
75 86 5and

	

siltstone	

11 1



NDSWC 840 9

LOCATION : 144-56-10BBC

	

DATEDRILLED : July 197 2

ALTITUDE : 1 280

	

DEPTH : 17 0
(FT, MSL)

	

(FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-15

	

Clay, sandy, pebbly, cobbly ,
yellowish-brown, oxidize d
(till) .

	

15-18

	

Sand, fine to medium, clayey ,
well-sorted, subrounded ,
oxidized ,

	

4—18-30

	

Clay, sandy, pebbly ,
-40

	

'

	

gravelly, cobbly, yellowish -
brown, oxidized (till) .

	

30-37

	

Clay, sandy, silty, pebbly ,
olive-gray, calcareou s
(till) .

	

37-45

	

Sand, fine to coarse, clayey ,
well-sorted, subangular t o
rounded, oxidized .

	

45-49

	

Clay, sandy, pebbly, gravelly ,
olive-gray, calcareous (till) .

	

49-51

	

Sand, fine to medium, silty ,
moderately sorted, subangular .

51-64 Clay, silty, sandy, pebbly ,
cobbly, olive-gray, calcar-
eous (till) .

	

66-83

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, dark-gray .

	

83-86

	

Sand, fine to coarse ,
gravelly, moderately sorted ,
angular to subrounded .

86-100 Clay, silty, sandy, pebbly ,
cobbly, dark-gray ; numerou s
shale pebbles .

	

100-134

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareous ;
numerous shale pebbles (till) .

	

134-137

	

Gravel, fine to coarse ,
sandy, poorly sorted, angula r
to subrounded .

	

137-165

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareous ;
numerous shale pebbles (till) .

Niobrara Formatio n

	

165-170

	

Shale, siliceous, brownish -
black, indurated, calcar-
eous ; a few small whit e
specks .

112



NDSWC 841 1

LOCATION : 144-56-13000 DATE DRILLED : July

	

197 2

ALTITUDE : 1 220 DEPTH : 20 0
(FT, MSL) (FT)

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial	 drif t

0-11

	

Clay, silty, sandy, pebbly ,
dusky-yellow, oxidize d
(till) .

113

	

11-16

	

Sand, fine to coarse, shaly ,
well-sorted, subangular t o
rounded, oxidized .

	

16-22

	

Silt, sandy, medium-gray ,
calcareous .

	

22-26

	

Sand, fine to coarse ,
gravelly, shaly, moderatel y
sorted .

	

26-47

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive -
gray, calcareous (till) .

Sand, medium to coarse ,
well-sorted, subangular t o
subrounded .

	

52-62

	

Clay, silty, sandy, gravelly ,
pebbly, cobbly, bouldery ,
dark-gray, calcareous (till) .

Clay, silty, sandy, pebbly ,
cobbly, bouldery, dark -
gray, calcareous (till) .

Cobbles and boulders, poorl y
sorted .

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive -
gray, calcareous (till) .

Boulder, granitic .

142-188---Clay, silty; sandy, pebbly ,
cobbly, bouldery, dark -
gray (till) .

Carlile	 Formatio n

	

188-200

	

Shale, siliceous, dark-gra y
to brownish-black, well -
indurated, carbonaceous ,
noncalcareous .

s 20

vo o

POTENTIAL (MV)



NDSWC 841 0

LOCATION : 144-56-21AAA DATE DRILLED : July

	

197 2

ALTITUDE :
(FT, MSL)

1 265 DEPTH :
(Fn

160

11 4

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial	 drif t

Clay, silty, sandy, pebbly ,
gravelly, cobbly, yellowish -
brown, oxidized (till) .

	

-20

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive -
gray (till) .

Sand, fine to coarse ,

	

40

	

/

	

moderately sorted, angula r
to subrounded, oxidized .

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive -
gray, calcareous .

60-143

	

Clay, silty, sandy, pebbly ,
cobbly, dark-gray, calcar-
eous (till) .

	143-14

	

Boulder-granite

Niobrara Formatio n

	

144-160

	

Shale, siliceous, brownish -
black, well-indurated ,
highly calcareous ; thi n
light-gray bedding and som e
small white specks .



NDSWC 427 3

LOCATION : 144-56-28000 DATE DRILLED : October

	

197 0

ALTITUDE : 1305 DEPTH : 21 0
IFT, MSL) (Fl)

-220

240

POTENTIAL (MV)	 RESISTANCE(OHMS)
o.

o c
b000-

,, o
o°d o

roo 0
v o c~—20

oc 11-16

	

Sand, fine to medium ,
oo

	

yellowish-brown, sorted ,
° O`

	

subrounded, oxidized .
900

DESCRIPTION OF DEPOSITS
Glacial drif t

0-11

	

Silt, clayey, sandy ,
yellowish-gray, oxidized ,
leached (washed till) .

	

16-36

	

Clay, silty, sandy, pebbly ,
live-gray ; includes sand y
ravel stringers (till) .

	

36-46

	

Gravel, fine, sandy, sub-
rounded .

	

46-83

	

Clay, silty, sandy, pebbly ,
olive-gray ; lignitic san d
lenses .

	

83-156

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray (till) .

	

156-159

	

Boulder, granite .

	

155-196

	

Clay, silty, pebbly, cobbly ,
bouldery ; variegated dark -
grays and browns .

Niobrara Formatio n

	

196-210

	

Shale, silty, light-gray ,
chalky ; bit sample blac k
oily shale .

40

11 5



144-56-29DD B
(Log from U .S . Air Force )

Altitude : 1308 fee t

Geologic Thickness Depth
source Material (feet) (feet )

Clay,

	

sandy,

	

organic,

	

black	 2 2
Clay,

	

silty,

	

sandy,

	

trace

	

of

	

gravel ,
brown	 17 1 9

Clay,

	

silty,

	

sandy,

	

trace

	

of

	

gravel ,
gray	 5 2 4

Silt,

	

sandy,

	

clayey,

	

gray	 10 3 4
Sand,

	

fine,

	

silty,

	

clayey,

	

trace

	

o f
gravel,

	

gray	 3 .5 37 . 5
Clay,

	

sandy,

	

silty,

	

trace

	

of

	

gravel ,
gray	 31 .5 6 9

Sand,

	

fine,

	

silty,

	

dark-gray	 7 .5 76 . 5
Clay,

	

sandy,

	

silty,

	

trace

	

of grave l
gray	 20 .5 9 7

Silt,

	

clayey,

	

sandy,

	

gray	 3 100

11 6



NDSWC 427 1

LOCATION : 144-56-31CDC DATEDRILLED :October

	

197 0

ALTITUDE : 1 340 DEPTH :

	

200
(FT, MSL)

	

(FT)

POTENTIAL (MV)	 	 RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Silt, clayey, sandy, pebbly ,
yellowish-gray, laminated ,
leached (till) .

	

917

	

Silt, clayey, sandy, pebbly ,
dusky-yellow, oxidize d
(till) .

	

80

	

Silt, clayey, sandy, pebbly ,
40 cobbly, bouldery, olive-

gray ; lenses of sand and
fine gravel (till) .

Niobrara Formatio n

164-200

	

Shale, silty, light-gray ,
hard, brittle, chalky ,
bentonitic .



NDSWC 427 2

LOCATION : 144-56-35DAA DATE DRILLED : October

	

197 0

ALTITUDE : 1200 DEPTH :

	

26 0
IFT, MSLI IFTI

	RESISTANCE(OHMSI

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Sand, medium to coarse ,
gravelly, cobbly, yellowish -
gray, poorly sorted, sub -
angular to subrounded ,
iron-stained ; possibl e
silty and clayey streaks .

12-17

	

Silt, clayey, dusky-yellow ,
oxidized .

17-3,6_

	

Silt, clayey, sandy, olive-
gray, laminated .

36-45

	

Clay, silty, olive-gray ,
laminated .

45E60

	

Sand, fine to medium ,
lignitic, gray, sorted ,
subangular to subrounde d

Clay, silty, sandy, pebbly ,
olive-gray ; contain s
numerous lenses of san d
and fine gravel .

78-228

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive -
gray ; some fine san d
stringers (till) .

Carlile Formatio n

228-260

	

Shale, silty, black, hard ,
brittle, noncalcareous .



NDSWC 4272, Continue d

LOCATION : 144-56-35DA A

ALTITUDE : 120 0
(FT, MSL)

POTENTIAL (MV)

260

- 280

300

-320

- 340

-360

- 380

-400

420

440

-460

480

DATE DRILLED : October 197 0

DEPTH : 26 0
(FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

119



NDSWC 841 9

LOCATION : 144-57-05CCB DATE DRILLED : July

	

197 2

ALTITUDE : 1 510 DEPTH :

	

340
(FT, MSL)

	

(FT)

	 RESISTANCE(WHMSI

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-15

	

Clay, silty, sandy, pebbly ,
dusky-yellow to yellow -
brown, oxidized (till) .

	

15-100

	

Clay, silty, sandy, pebbly ,
olive-gray (till) .

	

100-145

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray, cal-
careous (till) .

	

145-202

	

Sand; fine to coarse ,
clayey, silty, well-sorted ,
angular to subrounded .

	

2-205

	

Cobbles and boulders ,
clayey .

	

205-255

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive -
gray (till) .



NDSWC 8419, Continue d

LOCATION : 144-57-05CCB DATEDRILLED :July

	

197 2

ALTITUDE : 1510 DEPTH :

	

34 0
(FT, MSLI IFTI

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drift, Continue d

	

255-256

	

Boulder, granitic .

	

1256-320

	

Clay, silty, sandy, pebbly ,
cobbly, dark-gray, cal-
careous (till) .

Pierre Formatio n

320-340 Shale, siliceous, dark -
gray, indurated, highl y
calcareous ; light-gra y
mottling ; contain s
brownish rod-like con-
cretions .



NDSWC 842 0

LOCATION : 144-57-06DCC DATEDRILLED :July

	

197 2

ALTITUDE : 1 502 DEPTH :

	

400
(FT, MSL)

	

(FT)

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-16

	

Clay, silty, sandy, pebbly ,
yellowish-brown, oxidize d
(till) .

	

16-126

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

	

126-129

	

Sand, fine to coarse ,
clayey, poorly sorted ,
subangular .

	

129-146

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareous
(till) .

	

146-160

	

Sand, medium to coarse ,
clayey, silty, gravelly ,
moderately sorted, angula r
to subrounded .

	

160-165

	

Sand, fine to coarse ,
clayey, silty, gravelly ,
poorly sorted, angular t o
subrounded .

165-173 Sand, fine to very coarse ,
clayey, silty, slightl y
gravelly, angular to sub-
rounded ; about 15 percen t
quartzose shale .

	

173-208

	

Sand, fine to coarse ,
clayey, silty, gravelly ,
moderately sorted, sub -
angular to subrounded .

208-210ay, silty, highly cal -

brown-gray medium gray
wit h

brown-gray laminae .

	

210-214

	

Sand, medium to coarse ,
clayey, silty, poorl y
sorted, angular t o
rounded .

	

214-220

	

Clay, silty, sandy, highl y
calcareous ; medium gra y
with light-olive-gray
laminae .

	

220-300

	

Sand, medium to coarse ,
clayey, silty, gravelly ,
moderately sorted, angular
to subrounded .

12 2



NDSWC 8420, Continue d

LOCATION : 144-57-06DCC DATEDRILLED :July

	

197 2

ALTITUDE : 1502 DEPTH : 400
(FT, MSL) (Fn

POTENTIAL (MV)

	

R ESISTANCE ( OHMS)

	

D ESCRIPTION OF DEPOSITS

Glacial	 drift, Continue d

	

300-320

	

Sand, fine to medium ,
silty, clayey, well-sorted ,
subrounded .

320-376 Clay, silty, medium-gray ,
cohesive, plastic, highl y
calcareous .

	

376-389

	

Clay, sandy, silty ,
gravelly, medium-dark-
gray, cohesive (till) .

	

389-390

	

Boulder, limestone ,
yellowish-gray .

Niobrara Formatio n

400

	

390-400

	

Shale, light-gray ,
indurated, highly cal -
careous .

12 3



NDSWC 401 3

LOCATION : 144-57-10AAA DATE DRILLED : June

	

197 0

ALTITUDE : 1450 DEPTH :

	

24 0
(FT, MSL) (n)

POTENTIAL (MV)

	

RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

0-17 Clay, silty, dusky-yellow ;
occasional sand grains o r
pebbles .

20
17-212

	

Clay, silty, sandy, pebbly ,
oxidized from 57 to 64 f t
and silty from 72 to 77 ft .

212-219 Gravel, fine to coarse ,
cobbly, bouldery, white ;
mainly limestone fragments .



NDSWC 842 3

LOCATION : 144-57-17CDD DATE DRILLED : July

	

197 2

ALTITUDE : 1463 DEPTH :

	

320
IFT, MSL)

	

(FT )

POTENTIAL (MV)	 RESISTANCE (OHMSI

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift

	

0-38

	

Clay, sandy, silty, pebbly ,
yellowish-brown, oxidize d
(till) .

	

38-108

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray, cal-
careous (till) .

Sand, fine to coarse ,
clayey, silty, moderatel y
sorte, subangular to--
u rounded .

_—12

	

8-134

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

	 134-160

	

Sand, fine to coarse ,
clayey, silty ,
moderately sorted .

Sand, fine to coarse ,
clayey, silty, gravelly ,
moderately sorted, angula r

~to,subrounded .

	

187-235

	

Clay, silty, medium-gray ,
highly calcareous ; brownish -
gray laminae and occasiona l
lignite and shale fragments .

	

235-260

	

Sand, fine to coarse ,

wel
lell-s

	

ted,a gu l arllo ,
- sorted,a ngular t o

w

subangular .
240

	

- 12 5



NDSWC 8423, Continue d

LOCATION : 144-57-17CDD DATE DRILLED : duly

	

197 2

ALTITUDE : 1 463 DEPTH :

	

320
IFT, MSL)

	

(FT )

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift, Continue d

260-284

	

Clay, silty, medium-gray ,
highly calcareous ; som e
brownish-gray laminae .

	

313-317

	

Boulders, limestone an d
dolostone, yellowish-gray .

Pierre Formatio n

	

317-320

	

Shale, light-gray, indurated ,
calcareous ; small brownis h
lenticular concretions .

12 6



NDSWC 842 1

LOCATION : 144-57-18DDD DATE DRILLED : July

	

197 2

ALTITUDE : 1460 DEPTH : 28 0
(FT, MSLI (FT)

	RESISTANCE(OHMS1

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-26

	

Clay, silty, sandy, pebbly ,
yellowish-brown, oxidize d
(till) .

	

26-92

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray, cal-
careous (till) .

	

92-99

	

Gravel, fine to coarse ,
sandy, poorly sorted ,
angular to subrounded .

	

99-120

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

120-149 Sand, fine to coarse ,
clayey, silty, well -
sorted, subangular t o
subrounded .

	

149-168

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, medium -
gray, calcareous (till) .

	

168-171

	

Gravel, fine to coarse ,
sandy, cobbly, poorly
sorted, angular to sub -
rounded .

Clay, silty, sandy, pebbly ,
gravelly, medium-gray ,
calcareous (till) .

Gravel, fine to coarse ,
clayey, cobbly, poorl y
sorted .

Clay, silty, sandy, pebbly ,
cobbly, medium-dark-gray ,
calcareous ; numerous shal e
pebbles (till) .

12 7

D 0
00 0
0 0 0

0 0000

° o -200
' °0 ~00 0
oo c

000 0po o
'
Pv

0
o

?00 o
;0 0 0 -220Oo 0

o c
Po o 0
G 0 o

~pO p
o

~o d 0

171-17 6

176-18 1

181-26 2



NDSWC 8421, Continue d

LOCATION : 144-57-18DDD DATE DRILLED : July

	

197 2

ALTITUDE : 1460 DEPTH :

	

28 0
(FT, MSL) IFTI

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Pierre Formatio n

262-280

	

Shale, siliceous, medium -
gray, well-indurated ,
calcareous ; brownish rod -
like concretions and whit e
specks .

12 8



NDSWC 842 2

LOCATION : 144-57-19ABB DATE DRILLED : July

	

197 2

ALTITUDE : 1475 DEPTH :

	

28 0
IFT, MSL) (FT)

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-38

	

Clay, silty, sandy, pebbly ,
yellowish-brown, oxidize d
(till) .

	

38-126

	

Clay, silty, sandy, pebbly ,
gravelly, cobbly, olive -
gray, calcareous (till) .

Sand, fine to coarse, clayey ,
silty, moderately sorted ,
angular to subrounded .

-140

	

s

	

T31-134

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareous
(till) .

	

137-140

	

Clay, silty, sandy, pebbly ,
gravelly, olive-gray ,
calcareous (till) .

	

140-170

	

Clay, silty, sandy, pebbly ,
gravelly, dark-gray, cal-
careous ; numerous shal e
pebbles (till) .

	

170-272

	

Clay, silty, sandy, pebbly ,
cobbly, medium-gray (till) .

12 9



NDSWC 8422, Continue d

LOCATION :

ALTITUDE :
(FT, MSL)

144-57-19AB B

1 475

DATE DRILLED : Jul y

DEPTH :

	

28 0
(FT)

1972

	 RESISTANCE OMs)

	

DESCRIPTION OF DEPOSIT S

Pierre Formatio n

272-280

	

Shale, siliceous, medium-
gray, indurated, calcareous ;
some brownish lenticula r
concretions .

13 0



NDSWC 433 6

LOCATION : 144-57-19000 DATE DRILLED : August

	

197 1

A_TITUDE : 1459 DEPTH :

	

24 0
(FT, MSL) (FT)

	

0-8

	

Silt, clayey, pebbly ,
yellowish-gray (till) .

° pp

	

8-32

	

Clay, silty, sandy, pebbly ,
0000

	

olive-gray, oxidized (till) .v o c

	

32-97

	

Clay, silty, sandy, pebbly ,
olive-gray (till) .

	

97-105

	

Gravel, fine to medium ,
sandy, poorly to moderatel y
sorted, subrounded .

	

105-125

	

Silt, clayey, olive-gray .

	

125-141

	

Sand, very fine, clayey ,
olive-gray .

Clay, silty, sandy, pebbly ,
olive-gray ; occasiona l
cobbles (till) .

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
-

Glacial	 drif t
0 0



NDSWC 401 2

LOCATION : 144-57-21AAA DATEDRILLED :June

	

197 0

ALTITUDE :
(FT, MSL)

1 425 DEPTH :
(FT)

260

	RESISTANCEIOHMSI

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-24

	

Clay, silty, sandy, pebbly ,
yellowish-olive, oxidize d
(till) .

	

24-236

	

Clay, silty, sandy, pebbly ,
bouldery, olive-gray ;
shaly sand from 59-64 f t
and 83-87 ft .

Pierre Formatio n

236-249

	

Shale, silty, dark-gray
to black, speckled, tight

¢oo

	

brittle, noncalcareous .

-- zoo
13 2



NDSWC 4012, Continue d

_OCATION : 144-57-21AAA

	

DATE DRILLED : June 197 0

ALTITUDE : 1425

	

DEPTH : 26 0
(FT, MSL)

	

(FT)

POTENTIAL (MVI	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Pierre Formation, Continue d

-249-260

	

Shale, silty, greenish -
gray, friable, highl y
calcareous .-260

-280

-300

-320

-34 0

-36 0

-380

-400

-420

-440

-460

480
133



NDSWC 426 8

LOCATION : 144-57-21CCD DATEDRILLED :October

	

197 0

ALTITUDE : 1430 DEPTH :

	

260
(FT, MSL)

	

(FT)

0-22

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Clay, silty, sandy ,
yellowish-gray, oxidized ,
leached ; contains san d
lenses (till) .

Clay, silty, sandy, pebbly ,
olive-gray ; silt and san d
lenses (till) .

	

218-222

	

Clay, silty, dark-gray ,
oily, calcareous .

	

222-226

	

Gravel, fine to medium ,
sandy, moderately sorted ,
subrounded .

Pierre Formatio n

226-260 Shale, silty, dark-gray ,
speckled, hard, brittle ,
calcareous .

13 4



NDSWC 426 8

LOCATION : 144-57-21CCD

	

DATE DRILLED : October 197 0

ALTITUDE : 1430

	

DEPTH : 26 0
(FT, MSL)

	

(FT )

POTENTIAL IMV)

	

R ESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

260

— 280

— 30 0

— 320

— 340

— 360

-380

-400

-420

— 440

-460

480

	

135



NDSWC 426 6

LOCATION : 144-57-29CDC DATE DRILLED : October

	

197 0

ALTITUDE : 1440 DEPTH :

	

360
(FT, MSLI

	

(FT)

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Silt, clayey, sandy, pebbly ,
yellowish-gray, leached ;
light-gray laminations
(till) .

Silt, clayey, sandy, pebbly ,
olive-brown, oxidize d
(till) .

Clay, silty, sandy, pebbly ,
olive-gray ; thin lenses o f
fine sand and gravell y
streaks (till) .

72-109 Silt, sandy, olive-gray ,
highly calcareous, lami-
nated .

134-139 Gravel, fine to medium ,
moderately sorted, sub -
rounded, loose ; mostl y
carbonates .

139-141 Gravel, fine to medium ,
moderately sorted, sub -
rounded, loose ; mostl y
shale .

	

141-147

	

Clay, silty, olive-gray .

	

147-206

	

Silt, clayey, sandy, olive -
gray, calcareous, laminated .

	

206-319

	

Sand, fine to medium ,
silty, gray ; thinl y
interbedded clay layers .

0- 9

9-2 1

21-7 2



NDSWC 4266, Continue d

LOCATION : 144-57-29CDC DATE DRILLED : October

	

197 0

ALTITUDE : 1440 DEPTH :

	

36 0
(FT, MSL) (Fn

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift, Continue d

	

319-332

	

Gravel, fine to coarse ,
cobbly .

Niobrara Formatio n

	

332-360

	

Shale, extremely silty ,
light-gray, highl y

340

	

calcareous .



NDSWC 401 1

LOCATION : 144-57-31 DAA

	

DATE DRILLED : June 197 0

ALTITUDE : 1455

	

DEPTH : 24 0
(FT, MSL)

	

(FTI

	 RESISTANCE IQHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-43

	

Clay, silty, sandy, pebbly ,
cobbly, dusky-yellow an d
olive-brown, oxidized
(till) .

	

43-89

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray, cal-
careous (till) .

89-109 Gravel, fine to coarse ,
sandy, angular to sub -
'rounded, lenticular .

120

	

116-146

	

Sand, fine to coarse ,
olive-gray, well-sorted ,
subangular to subrounded .

Clay, silty, sandy, pebbly ,
olive-gray ; gravel i n
stringers (till) .

	

162-1 0

	

Gravel, fine to coarse ,
sandy, moderately sorted ,
subangular ,

	

170-210

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray ; grave l
in stringers (till) .

	

210-222

	

Clay, black (till?) .

Pierre Formatio n

	

222-240

	

Shale, greenish-gray, hard ,
brittle, highly calcareous .

138



NDSWC 842 4

LOCATION : 144-57-32ABB DATE DRILLED : July

	

197 2

ALTITUDE : 1450 DEPTH :

	

24 0
(FT, MSL) (FT)

POTENTIAL (MV)	 RESISTANCE (OHMSI

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

0-70 Clay, silty, sandy, pebbly ,
gravelly, cobbly, yellowish -
brown, oxidized .

	

70-96

	

Gravel, fine to coarse ,
clayey, sandy, poorl y
sorted, subangular t o
rounded, oxidized .

	

96-163

	

Clay, silty, sandy, pebbly ,
gravelly, dark-gray, cal-
careous ; numerous shal e
pebbles and occasiona l
cobbles and boulders .

	

163-166

	

Boulders, limestone ,
yellowish-gray .

	

166-170

	

Clay, silty, sandy, pebbly ,
dark-gray (till) .

	

170-175

	

Sand, fine to coarse ,
clayey, silty, moderatel y
sorted, angular to sub -
angular .

	

175-183

	

Clay, silty, sandy, pebbly ,
dark-gray ; occasiona l
cobbles and boulders an d
numerous shale pebble s
(till) .

	

183-184

	

Boulder, dolostone, buff .

	

184-220

	

Clay, silty, sandy, pebbly ,
gravelly, olive-gray, cal-
careous ; a few cobble s
(till) .

Pierre Formatio n

	

220-240

	

Shale, siliceous, moderatel y
indurated, calcareous ;
medium gray with whit e
specks and brownis h
lenticular concretions .



144-57-32BA C
(Log from city of Luverne )

Altitude :

	

1430 fee t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Topsoil	 2

	

2
Gravel, yellow

	

2

	

4
Clay, yellow	 8

	

1 2
Till, yellow	 20

	

3 2
Till	 71

	

10 3
Sand, coarse	 5

	

10 8
Till	 15

	

12 3
Clay, very silty, silt 	 15

	

13 8
Sand, very fine 	 126

	

26 4
Clay, gray, silty	 16

	

280
Gravel, clean	 40

	

320

144-57-32666 2
(Log from city of Luverne )

Altitude :

	

1550 fee t

Glacial drift :
Topsoil and clay, sandy, yellow	 4

	

4
Sand and gravel, poorly sorted ,

oxidized	 12

	

1 6
Clay, sandy, dusky-yellow to light -

olive-brown, oxidized (till)	 20

	

3 6
Clay, silty, sandy, light-olive-brown t o

dark-yellowish-brown, oxidized (till) 	 27

	

6 3
Clay, silty, slightly pebbly, olive-gray ,

calcareous (till)	 47

	

11 0
Sand, very fine, clayey, gray 	 6

	

11 6
Clay, silty, slightly pebbly, calcar -

eous (till)	 4

	

12 0
Sand, very fine to medium, gray ,

poorly sorted	 6

	

12 6
Clay, silty (till)	 8

	

13 4
Sand, very fine to fine	 2

	

13 6
Clay, silty, sandy, light-gray 	 27

	

16 3
Sand, very fine to fine, clayey, gray ;

becomes coarser with depth 	 9

	

17 2
Gravel ; about 60 to 70 percent shal e

particles	 6

	

17 8
Clay(?)	 5

	

18 3
Sand, fine to coarse ; fewer shal e

particles than in gravel from 172 to
178 ft	 26

	

20 9
Silt, olive-gray, micaceous, noncal -

careous	 51

	

26 0

140



144-57-32BB D
(Log from city of Luverne )

Altitude :

	

1530

	

fee t

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Glacial drift :
Topsoil	 1 1
Silt,

	

clayey,

	

pebbly,

	

dusky-yellow

	

t o
light-olive-brown,

	

oxidized

	

(till)	 42 4 3
Silt,

	

clayey,

	

pebbly,

	

olive-gray ,
calcareous

	

(till)	 30 7 3
Clay or silt,

	

sandy,

	

gray	 3 7 6
Silt,

	

clayey,

	

pebbly,

	

olive-gray ,
calcareous

	

(till)	 5 8 1
Sand,

	

very

	

fine,

	

gray	 5 8 6
Sand,

	

very

	

fine,

	

clayey,

	

gray	 6 9 2
Clay,

	

silty,

	

gravelly,

	

light-olive-gra y
(till)	 32 12 4

Sand,

	

very

	

fine

	

to fine,

	

gray	 2 12 6
Silt,

	

pebbly	 2 12 8
Sand ;

	

interbedded with

	

lenses

	

of

	

silty
9 13 7clay	

Silt,

	

sandy	 4 14 1
Sand,

	

very fine

	

to

	

fine	 5 146
Gravel	 5 15 1
Clay,

	

silty,

	

gray	 2 15 3
Sand,

	

very fine to medium	 21 17 4
Sand,

	

very fine,

	

clayey	 26 200

14 1



NDSWC 426 5

LOCATION : 144-57-32BCB DATE DRILLED : October

	

197 0

ALTITUDE :
(FT, MSL)

1 420 DEPTH :
(FT)

340

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift

Sand, clayey, silty ,
gravelly, yellowish-gray .

4-1 1--- Clay, silty, sandy, pebbly ,
cobbly, yellowish-gray ,
oxidized ; light-gra y
laminations (till) .

	

11-13

	

Boulder, granite .

	

13-18

	

Clay, silty, sandy, pebbly ,
olive-brown, oxidized
(till) .

	

21-107

	

Clay, silty, sandy, pebbly ,
olive-gray ; thin lense s
of sand and gravel .

Gravel, fine to medium ,
sandy, assorted, subangula r
and subrounded ; probably
lensed with till .

	

127-141

	

Clay, silty, sandy, olive -
gray ; gravel in stringer s
(till) .

Clay, silty, olive-gray ;
organic streaks .

185-222

	

Silt, clayey, sandy ; san d
interbedded and lenticular .



NDSWC 4265, Continue d

LOCATION : 144-57-32BCB DATEDRILLED :October

	

197 0

ALTITUDE : 1 420 DEPTH :

	

340

(FT, MSL)

	

(FT)

F'OTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

62-324

	

Sand, fine to medium, gray ,
subrounded ; interbedde d
with lenticular silts an d
silty clays .

Niobrara Formatio n

324-340

	

Shale, silty, light-gray ,
soft to hard, highl y
calcareous .



144-57-32BD B
(Log from city of Luverne )

Altitude :

	

1510 fee t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Topsoil	 1

	

1
Silt, clayey, slightly sandy, slightl y

pebbly, dusky-yellow to light-olive-
brown, oxidized (till)	 42

	

4 3
Silt, clayey, pebbly, olive-gray (till) 	 30

	

7 3
Sand, fine	 1

	

7 4
Silt, clayey, olive-gray	 8

	

8 2
Sand, very fine, silty, gray	 13

	

9 5
Sand, fine to coarse	 2

	

9 7
Clay, sandy ; interbedded with san d

lenses	 20

	

11 7
Sand and gravel 	 3

	

12 0
Silt, clayey, pebbly	 6

	

12 6
Gravel	 6

	

13 2
Sand, very fine to fine ; interbedde d
with pebbly silt and sand lenses u p
to 2 ft in thickness 	 48

	

18 0

144-57-32CC A
(Log from Lehigh Portland Cement Co . )

Altitude :

	

1440 fee t

Silt and clay	 300

	

30 0
Shale, clayey, calcareous 	 565

	

86 5
Shale, calcareous, black	 127

	

99 2
Limestone, carbonaceous, dark-gray 	 6

	

99 8
Limestone, sandy	 56

	

105 4
Shale, green	 46

	

110 0
Shale, bentonitic, calcareous 	 111

	

121 1
Limestone, shaly	 25

	

123 6
Sand, fine	 49

	

128 5

144



NDSWC 427 0

LDCATION : 144-57-33DDD DATE DRILLED : October

	

197 0

ALTITUDE : 1 340 DEPTH :

	

320
I FT, MSL)

	

(FT)

	RESISTANCE IOHMSI

	

DESCRIPTION OF DEPOSIT S
	 Glacial	 drif t

	

0-7

	

Sand, fine, silty ,
yellowish-gray, oxidized .

7-19 Clay, silty, sandy, pebbly ,
dusky-yellow to olive-gray ,
oxidized (till) .

	

19-228

	

Clay, silty, sandy, pebbly ,
olive-gray ; occasiona l
gravel stringers an d
cobbles and boulders .

220

	

J
<7

	

228-311 Sand, medium to coarse ,
gravelly, sorted, sub-
angular to subrounded ;
extremely lenticular .



NDSWC 4270, Continue d

LOCATION : 144-57-33DD0

	

DATE DRILLED :October 197 0

ALTITUDE : 1 340

	

DEPTH : 32 0
(FT, MSL)

	

(FT)

POTENTIAL (MV)	 RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S

C

Niobrara Formatio n

	

311-315

	

Shale, silty, whitish ,
shalky, calcareous .

320

	

315-320

	

Shale, silty, black, hard ,
brittle, speckled, oily .

-280

— 34 0

—360

-380

—400

- 420

—440

—460

480
146



NDSWC 4269

LOCATION : 144-57-34886 DATE DRILLED : October

	

197 0

ALTITUDE :
(F, MSL)

1420 DEPTH :
1FT)

260

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Clay, silty, sandy, pebbly ,
yellowish-gray to olive -
brown, oxidized, leache d
(till) .

	

17-20

	

Clay, silty, sandy, pebbly ,
olive-gray (till) .

	

20-24

	

Clay, gravelly, olive -
brown, oxidized .

	

24-73

	

Clay, silty, sandy, pebbly ,

Silt, olive-brown ,
oxidized .

Gravel, fine to medium ,
moderately sorted, sub -
rounded .

	

81-118

	

Clay, silty, sandy, pebbly ,
olive-gray ; occasiona l
cobbles and frequen t
lenses of fine sand .

	

118-199

	

Silt, clayey, sandy, pebbly ,
olive-gray (till) .

	

199-205

	

Gravel, fine to coarse ,
cobbly, poorly sorted ,
subrounded .

	

205-224

	

Silt, clayey, olive-gray ;
occasional sand (till?) .

Pierre Formatio n

o"oo. o. 224-260 Shale, silty, dark-gra y
to black, hard, brittle ,
oily .

olive-gray ; occasiona l
cobbles, boulders, an d
fine gravel stringers .



NDSWC 4269, Continue d

LOCATION : 144-57-3468 8

ALTITUDE : 1 42 0
(FT, MSL)

POTENTIAL (MV(

DATE DRILLED : October 197 0

DEPTH : 26 0
(FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

148



NDSWC 841 3

LOCATION : 1 44-58-01 DDD DATE DRILLED : July

	

197 2

ALTITUDE : 1 482 DEPTH :

	

300
(Fi, MSL)

	

(FT)

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-23

	

Clay, silty, pebbly ,
moderately sandy, mod-
erate-yellowish-brown t o
olive-gray (till) .

	

24-94

	

Clay, moderately silty ,
sandy, pebbly, calcareou s
(till) .

	

94-95

	

Boulder, reddish-pink .

	

95-110

	

Clay, moderately silty ,
sandy, pebbly, olive -
gray, calcareous (till) .

	

110-131

	

Gravel, fine to medium ,
_sandy, very clayey ,
angular to subrounded .

131-169-Clay, very silty to silty ,
light-brownish-gray ,
highly calcareous .

	

169-173

	

Sand, very fine to medium ,
silty, clayey, shaly ,
subangular to rounded .

	

173-222

	

Clay, moderately silty ,
pebbly, sandy, olive-gra y
to brownish-gray, mod-
erately calcareous (till) .

	

222-225

	

Gravel, fine to medium ,
clayey .

	

225-262

	

Clay, moderately silty ,
sandy, pebbly, olive -
gray (till) .



NDSWC 8413, Continue d

LOCATION : 144-58-01DD D

ALTITUDE : 148 2
1FT, MSL )

POTENTIAL (MVI

DATE DRILLED : July 197 2

DEPTH : 30 0
(FT)

	 RESISTANCEIoHMSI

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift, Continue d

262-266 Gravel, fine to coarse ,
clayey, angular to sub -
rounded .

	

266-275

	

Clay, moderately silty ,
sandy, pebbly, olive-gray
to medium-gray, calcareou s
(till) .

	

275-283

	

Clay, very silty to silty ,
brownish-gray to medium-
dark-gray, calcareous .

Pierre Formatio n

	

283-300

	

Shale, slightly siliceous ,
brownish-black to light-
brownish-gray .

— 260

28 0

30 0

-320

-340

— 360

- 380

- 400

- 420

- 44 0

-460

480 150



NDSWC 590 3

LOCATION :

	

144-58-03DCC DATE DRILLED :Oct o b e r

	

197 0

ALTITUDE :

	

1390

	

DEPTH :

	

20 0
(FT, MSL)

	

(FT)

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

/
r

	

000° ~

	

Glacial	 drif to0 0
~ 00 0C>

	

pow

	

0-8

	

Clay, silty, sandy, pebbly ,
'oo o

	

yellowish-brown, oxidized ;
(~

	

contains cobbles an d
l

75-80

	

Gravel, fine to coarse ,
sandy, angular to rounded ;
pebbles are predominantl y
carbonates with some shal e
and granitics .

Pierre Formatio n

175-200

	

Shale, medium-gray t o
light-gray, highly cal-
careous ; contains numerou s
small brown concretions .

boulders (till) .

8-75 Clay, silty, pebbly, olive -
gray, calcareous ; contain s
a few cobbles and boulder s
(till) .



NDSWC 590 1

LOCATION : 144-58-07BBB DATE DRILLED : October

	

197 0

ALTITUDE :
(FT, MSL)

1410 DEPTH :
(FT)

160

	 RESISTANCEIOHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

	

0-6

	

Sand, very fine to coarse ,
oxidized .

	

6-12

	

Clay, silty, sandy, pebbly ,
yellowish-brown, oxidize d
(till) .

	

12-138

	

Clay, silty, olive-gray ,
calcareous ; locally sand y
and gravelly ; contain s
several cobbles an d
boulders (till) .

Pierre Formatio n

138-160

	

Shale, light-gray, highl y
calcareous ; contains smal l
white specks (coral(? )
fragments) .

140

-160

144-58-11BA B
NDSWC 841 5

Altitude :

	

1280

	

feet

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Sand,

	

medium

	

to

	

very

	

coarse,

	

slightl y
clayey	 4 4

Clay,

	

moderately sandy,

	

silty,

	

pebbly ,
dark-yellowish-brown to medium-gray ;
contains

	

some

	

cobbles

	

and

	

boulder s
(till)	 12 1 6

Clay,

	

moderately

	

silty,

	

sandy,

	

pebbly ,
olive-gray ;

	

contains

	

cobbles

	

an d
boulders

	

(till)	 14 3 0

Pierre

	

Formation :
Shale,

	

slightly

	

siliceous,

	

dark-gray,

10 4 0
moderately well

	

indurated,

	

noncal -
careous	

15 2



NDSWC 841 4

LOCATION : 144-58-12BAB DATE DRILLED : July

	

197 2

ALTITUDE : 1460 DEPTH :

	

26 0
(FT, MSL) (FT)

POTENTIAL IMv)	 RESISTANCE IWNMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

0-48 Clay, very silty to silty ,
moderately sandy, pebbly ,
moderate-yellowish-brow n
(till) .

	

48-87

	

Clay, very silty to mod-
erately silty, slightl y
sandy, pebbly, medium -
gray to olive-gray ,
moderately calcareou s
(till) .

	

87-89

	

Sand, very fine to medium ,
subangular to rounded .

	

89-109

	

Clay, moderately silty ,
sandy, pebbly, slightl y
gravelly, olive-gray ,
calcareous (till) .

	

109-120

	

Clay, silty, sandy, pebbly ,
gravelly- olive-gray ,
moderately calcareou s
(till) .

	

120-242

	

Clay, moderately silty ,
sandy, pebbly, medium-dark-
gray, moderately calcar-
eous ; contains a fe w
cobbles and boulder s
(till) .

hod oo -22 0

>00 00
0 0 0
.00 p
0 0 0
>0Op

240

	

15 3

-160

-180



NDSWC 8414, Continued

LOCATION : 144-58-1 2BAB DATE DRILLED : July

	

197 2

ALTITUDE : 1 460 DEPTH :

	

260
IFf1

DESCRIPTION OF DEPOSIT S

Glacial	 drift, Continue d

Boulder, granitic, blac k
and white speckled .

Clay, moderately silty ,
slightly sandy, pebbly ,
medium-dark-gray, calcar-
eous (till) .

Pierre Formatio n

257-260

	

Shale, siliceous, grayish -
black, moderately wel l
indurated, noncalcareous .

15 4

(F!, MSL)

POTENTIAL (MVI 	RESISTANCE(OHMS)

242-24 3

243-25 7



NDSWC 433 3

LOCATION : 144-58-13BAA DATEDRILLED :August

	

197 1

ALTITUDE : 1418 DEPTH :

	

22 0
(FT, MSL) (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial	 drift

	

0-40

	

Sand and gravel, ver y
shaly, subangular t o
rounded ; lenses o f
yellowish-gray silt .

=t5

	

Clay, very silty and sandy ,
olive-gray ; pebbles an d
occasional cobbles ; lense s
of carbonate gravel (till) .

	

95-146

	

Clay, silty, pebbly ,
sandy, olive-gray (till) .

	

146-160

	

Sand, medium to very coarse ,
gravelly, gray, subrounded .

.
o
17 b c

ovo c
Co0 0

o o
~ 0 0 0
oo c
bol o
o O

	

190
0 o q

0 O 0
00 0

o o0 0
o-o ca oo 0
P'O c
00 0
0 o c 200

000 c
o0 c

Odo o

-160

f
-220

240
155

160-208 Clay, very silty, pebbly ,
olive-gray to olive-black ;
contains carbonate cobble s
or boulders (till) .

Pierre Formatio n

	

208-220

	

Shale, silty, very light
gray, highly calcareous .



NDSWC 590 2

LOCATION : 144-58-18DDD DATE DRILLED : October

	

197 0

ALTITUDE : 1410 DEPTH :

	

200
(FT, MSL)

	

(FT)

POTENTIAL (MV(	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Sand, very fine to coarse ,
subangular to rounded ,
oxidized .

Clay, silty, sandy, pebbly ,
yellowish-brown, oxidized ;
contains pebbles an d
boulders (till) .

Clay, silty, olive-gray ,
calcareous ; locally sand y
and gravelly ; contain s
cobbles (till) .

Clay, silty, sandy ,
gravelly, olive-gray ,
calcareous (till) .

Gravel, fine to coarse ,
sandy, angular to well -
rounded ; generally mediu m
to coarse ; about 70 percen t
carbonates, 15 percent
granitic and metamorphic ,
and 15 percent shale .

Clay, silty, sandy, pebbly ,
olive-gray, calcareous ;
interval contains a fe w
thin gravel lenses (till) .

Pierre Formatio n

Shale, light-gray t o
medium-gray, highly cal-
careous ; contains numerou s
small brown concretions .



NDSWC 433 5

LOCATION : 144-58-24BB B

ALTITUDE : 1 38 5
(FT, MSL)

DATEDRILLED :August 197 1

DEPTH : 18 0
(FT)

POTENTIAL (MV)	 RESISTANCE(MHMSI

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

oo c

o°0

	

0-8

	

Clay, silty, sandy, pebbly ,
oopo

	

yellowish-gray to moderate-
olive-brown (till) .oo~

	

22-28

	

Gravel, fine to coarse ,
poorly sorted, generall y
subrounded .

	

39-47

	

Silt, clayey, olive-gray .

	

47-55

	

Gravel, medium, shaly ,
sorted, subrounded .

	

55-161

	

Clay, very silty, sandy ,
olive-gray ; contain s
pebbles and occasiona l
rocks ; gravel stringer s
from 79 to 84 ft and 13 7
to 143 ft (till) .

	

163-166

	

Boulder, granitic .

Pierre Formatio n

180

	

166-180

	

Shale, silty, medium-
light-gray, calcareous .

157



NDSWC 426 7

LOCATION : 144-58-25DDA DATE DRILLED : October

	

197 0

ALTITUDE : 1440 DEPTH : 22 0
(FT, MSL) (FT)

	 RESISTANCE(OHMS1

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-13

	

Silt, clayey, yellowish -
gray, oxidized, leache d
(till) ,

	

13-55

	

Clay, silty to sandy ,
pebbly, olive-gray ;
interval contains severa l
layers of sand, shal y
gravel, and sandy clay ,

	

55-68

	

Gravel, fine, sandy, sub -
angular to subrounded ;
composed of shal e
fragments .

68-86Sand, very fine to medium ,
generally subrounded ; well -
sorted in lenses .

	

86-170

	

Clay, silty, sandy, olive -
gray ; contains numerou s
pebbles and some cobble s
and boulders (till) .

	

172-187

	

Clay, silty ; variegate d
grays ; contains san d
grains and pebble s

Pierre Formatio n

	

187-220

	

Shale, silty, light-gray ,
bentonitic, calcareous .



NDSWC 433 4

LOCATION : 144-58-26AAA DATE DRILLED : August

	

197 1

ALTITUDE : 1473 DEPTH :

	

260
(Fr, MSL)

	

(FT)

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial drif t

o
-40

o °
o 0
o0

41-6 1
00

°a -6000 0
o° bo

0 0

°00

	

61-10 7
oo ° .
0

Silt, clayey, gravelly ,
yellowish-gray .

Clay, silty, gravelly ,
pebbly, reddish-olive-
brown, oxidized (till) .

Clay, silty, sandy, pebbly ,
moderate-olive-brown ,
oxidized ; occasiona l
cobbles (till) .

Clay, silty, pebbly, light-
olive-gray to medium-olive-
brown, partially oxidized ;
lensed with iron-staine d
sand and fine gravel (till) .

Clay, very silty, pebbly ,
olive-gray ; lenses of fin e
and medium sand (till) .

Clay, silty, sandy, pebbl y
(till) .

Clay, silty, pebbly ;
contains sand grains an d
gravel stringers (till) .

Clay, silty, pebbly ;
contains sand grains an d
gravel stringers and a blac k
very tight clay o r
shale boulder (till) .



NDSWC 4334, Continue d

LOCATION : 1 44- 58- 26AA A

ALTITUDE : 147 3

(FT, MSL)

DATE DRILLED : August 197 1

DEPTH : 26 0

(F71

POTENTIAL IMVI	 RESISTANCEI0HMSI

	

DESCRIPTION OF DEPOSIT S
\ n _-_ /

	

Pierre Formatio n

242-260

	

Shale, silty, very ligh t
gray, calcareous .

260

— 280

-30 0

-32 0

-- 34 0

-36 0

-- 380

-400

-420

-440

-460

480

	

160



NDSWC 5898

LOCATION : 144-59-07666 DATE DRILLED : October

	

197 0

ALTITUDE : 1435 DEPTH :

	

28 0
(FT, MSLI (FT)

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-16

	

Clay, silty, sandy, pebbly ,
yellowish-brown, oxidize d
(till) .

Clay, silty, pebbly, olive -
gray, calcareous (till) .

41-60 Sand, very fine to very
coarse ; contains a fe w
thin silty clay lenses .

	

60-132

	

Clay, silty, pebbly, olive -
gray, calcareous (till) .

	

132-169

	

Sand, very fine to very
coarse (mostly medium) ,
subangular to rounded ;
about 60 percent quart z
and feldspar, 25 percent
shale, and 15 percent
granitic, metamorphic ,
and carbonate rock frag-
ments ; interval contain s
a few thin silty clay lenses .

	

169-171

	

Clay, silty, olive-gray .

	

171-273

	

Gravel, fine to coarse ,
sandy, angular to rounded ;
40 percent carbonate, 4 0
percent granitic, and 2 0
percent shale fragments .

16 1



NDSWC 5898, Continue d

LOCATION : 144-59-07BBB DATE DRILLED :October

	

197 0

ALTITUDE : 1 435 DEPTH :

	

28 0
IFT, MSL) (FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Pierre Formatio n

273-280 Shale, medium-gray t o
light-gray ; contain s
numerous white speck s

260

	

and small brown concretions .

— 280

— 300

- 320

— 340

-360

- 380

— 40 0

— 420

440

-460

480
16 2

POTENTIAL (MV)



NDSWC 589 9

LOCATION : 144-59-08AAA DATE DRILLED : October

	

197 0

ALTITUDE : 1410 DEPTH :

	

20 0
(FT, MSLI (FT)

- 1200
•

0
Do 0

co0o

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-13

	

Clay, silty, sandy ,
yellowish-brown, oxidized ;
contains cobbles an d
boulders (till) .

	

13-18

	

Sand, very fine to coarse .

18-51 Clay, silty, sandy, olive -
gray, calcareous ; gravell y
in lower 10 ft (till) .

	

51-56

	

Sand, very fine to coarse
(generally medium) .

56-131 Clay, silty, sandy, olive -
gray, calcareous ; contain s
a few cobbles (till) .

RESISTANCE (OHMSI

~o
000 0
0 o G

0000
00 0

,.O o.
• G

0 000—00
0 0

bo00 .
o

000 0
oo c

000 0
q c

0 00 0
0 o c

0 0 0 0 -100
v o G

X 0 0 0
v o c

00 0 0
0 ,, c

0 0 0 0
0 0 -

00 0

0
131-140 Gravel, fine to coarse ,

sandy, angular to well -
rounded .

- 140

-160

-220

240
163

	

140-178

	

Sand, generally fine t o
medium, subangular to well -
rounded .

Pierre Formatio n

178-200 Shale, light-gray, cal-
careous ; contains a fe w
small brown concretion s
and many small whit e
specks .



144-59-09BB B
(Log from Lako Drilling Co . )

Altitude :

	

1413

	

fee t

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Glacial drift :
Gravel	 20 2 0
Clay,

	

gravelly,

	

gray	 10 3 0
Sand,

	

fine,

	

silty	 15 4 5
Sand,

	

fine	 5 5 0
Sand	 5 5 5
Sand,

	

fine,

	

silty	 5 6 0
Sand,

	

fine,

	

gray	 10 7 0
Boulder	 5 7 5
Clay,

	

gravelly	 10 8 5
Sand,

	

fine	 5 9 0
Sand,

	

very fine	 10 10 0
Clay,

	

pebbly	 20 12 0
Clay,

	

sandy	 20 14 0
Gravel,

	

sandy	 15 15 5
Gravel	 15 17 0
Sand,

	

fine	 5 17 5

NDSWC 590 0

LOCATION : 144-59-11 BBB DATE DRILLED : October

	

197 0

ALTITUDE : 1425 DEPTH : 14 0
IFT, MSL) (FT)

	 RESISTANCE(WHMSI

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-20

	

Clay, silty, sandy, pebbly ,
yellowish-brown, oxidized ;
contains numerous cobble s
(till) .

	

20-120

	

Clay, silty, sandy
(locally gravelly) olive-
gray, calcareous ; contain s
cobbles and a few boulder s
(till) .

	

120-131

	

Gravel, fine to coarse ,
sandy, clayey, poorl y
sorted, angular to rounded ;
50 percent carbonate ,
30 percent siliceous an d
granitic rock fragments ,
and 20 percent shal e
pebbles .

Pierre Formatio n

	

131-140

	

Shale, medium-gray t o
light-gray, noncalcareous ;
contains small brow n
concretions .

16 4



120

110-123

	

Clay, silty, sandy, pebbly ,
olive-gray, cohesiv e
(till) .

123-162 'Sand, medium to coarse ,
ell-sorted, lenticular .

NDSWC 437 7

LOCATION : 144-59-2000C DATE DRILLED : September

	

197 1

ALTITUDE : 1430 DEPTH :

	

240
(FT, MSL)

	

(FT)

POTENTIAL (MV)

	

R ESISTANCE ( OHMS)

	

D ESCRIPTION O F D EPOSITS
Glacial	 drif t

Silt, clayey, sandy, pebbly ,
yellowish-gray to olive -
brown, iron-stained ,
oxidized ; lenses of fin e
to coarse sand (till) .

Silt, clayey, sandy, pebbly ,
light-olive-gray ; lense s
of sand and gravel (till) .

Clay, silty, sandy, pebbly ,
olive-gray, cohesiv e
(till) .

Gravel, fine to coarse ,
lignitic, shaly, sub -
rounded, lenticular .

-100

140

-160
162-198

	

Gravel, fine to coarse ,
sorted, subrounded ,
lenticular .

0 <

0 0
20 0'0
0' 0

ob0 0

ido
00 0

002o
0

-o00

-o n

200
0o0 0
0 0 0

000 0

a :

0 0 0
0o 0 0
O 0 0

- 20

- 40

- 60

- 80

-18 0

240 165

	

198-21

	

Shale, silty, nearly whit e
to light-gray, highl y
calcareous .

Pierre Formatio n

	

217-240

	

Shale, silty, light- t o
medium-gray, massive ,
calcareous .



NDSWC 842 9

LOCATION : 1 44- 59- 20DDD DATE DRILLED : August

	

197 2

ALTITUDE : 1418 DEPTH :

	

22 0
(FT, MSL) (FT)

	RESISTANCE (MHMSI

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

1-5

	

Sand, medium to very coarse ,
slightly gravelly .

	

5-37

	

Clay, slightly silty ,
moderately sandy, pebbly ,
olive-gray, cohesive ,
calcareous (till) .

	

37-40

	

Sand, fine to very coarse ,
slightly gravelly .

	

40-49

	

Clay, moderately silty ,
sandy, pebbly, slightl y
gravelly, olive-gray ,
moderately cohesive, cal-
careous (till) .

	

49-60

	

Sand, fine to very coarse ,
subangular to rounded ,
moderately well sorted .

60-67 Clay, very silty, sandy ,
pebbly, olive-gray, cal-
careous (till) .

	

67-72

	

Sand, fine to very coarse ,
slightly gravelly, sub -
angular to rounded .

Clay, moderately silty ,
sandy, pebbly, calcareou s
(till) .

Gravel, fine to coarse ,
slightly sandy, clayey ,
angular to subrounded .

	

.172-174

	

Clay, sandy, pebbly, medium -
r•-, moderately cohesiv e

(till) .

	

74-180

	

Gravel, fine to coarse ,
sandy .

180-205 Sand, fine to very coarse ,
slightly gravelly, clayey ,
subrounded .

Pierre Formatio n

	

205-220

	

Shale, slightly siliceous ,
medium-light-gray, mod-
erately indurated, highl y
calcareous .

140

	

_r—

	

91-119

	

Clay, slightly silty, sandy ,
pebbly, moderately calcar -
eous (till) .

	

119-172

	

Gravel, fine to coarse ,
sandy, clayey, subangula r
to rounded .



NDSWC 842 8

LOCATION : 144-59-22000 DATEDRILLED :August

	

197 2

ALTITUDE : 1396 DEPTH :

	

28 0
(FT, MSL) (FT)

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
od°

	

Glacial drif t
oo,,

	

0-1

	

Clay, silty, pebbly ,
grayish-black (topsoil) .

-9-Clay, silty, moderatel y
sandy, pebbly, yellowish -
brown (till) .

Boulder .

	

19-31

	

Clay, slightly sandy ,
pebbly, medium-gray ,
moderately calcareou s
(till) .

	

31-37

	

Sand, fine to coarse ,
shaly, subrounded .

	

37-59

	

Clay, moderately silty ,
pebbly, olive-gray ,
calcareous ; thin san d
layers (till) .

	

59-63

	

Sand, very fine to medium .

	

63-105

	

Clay, slightly sandy, silty ,
pebbly, olive-gray, mod-
erately calcareous (till) .

105-112 ~., Silt, clayey, medium-
light-gray, highly
calcareous .

112-165Th Gravel, fine to very
coarse, sandy, angula r
to well rounded ; fai r
sorting .

Pierre Formatio n

165-280--Shaleslightly siliceous ,
medium-light-gray t o
medium-gray, moderatel y
indurated, slightly to
highly calcareous ; frequent
hard yellowish-gray lime-
stone concretions ; som e
thin bentonite layering
in lower 20 ft of section .



NDSWC 8428, Continue d

LOCATION : 144-59-2200 0

ALTITUDE : 1 39 6
(FT, MSL)

DATE DRILLED : August 197 2

DEPTH : 28 0
(FT )

POTENTIAL (mv)	 RESISTANCE (OHms)

	

DESCRIPTION OF DEPOSIT S

168



NDSWC 437 6

LOCATION : 144-59-23000 DATE DRILLED : September

	

197 1

ALTITUDE : 1439 DEPTH : 26 0
(FT, MSL) (FT)

	 RESISTANCE(oCMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

Sand, pebbly, blac k
(topsoil) .

Sand, fine to coarse ,
shaly, reddish-brown .

5-13

	

Sand, very fine to medium ,
clayey, silty, dusky -
yellowish .

Gravel, fine to medium ,
sandy, very shaly ,
generally subrounded .

Clay, very silty, pebbly ,
olive-gray, cohesive ;
occasional streaks o f
loose fine to medium sub -
rounded sand .

Gravel, fine to coarse ,
sandy, orange or pinkish ,
subangular to subrounded .

Pierre Formatio n

Shale, silty, very ligh t
gray to medium-gray ,
calcareous .



NDSWC 4376, Continue d

LOCATION : 144-59-2300 0

ALTITUDE : 143 9
(FT, MSL)

DATE DRILLED : September 197 1

DEPTH : 26 0
(FT)

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

~-x26

-280

-300

- 320

-34 0

-360

- 380

- 40 0

-42 0

- 440

- 46 0

480

	

170



NDSWC 843 0

LOCATION : 144-60-01000 DATE DRILLED : August

	

197 2

ALTITUDE : 1445 DEPTH :

	

38 0
In, MSL) (FT)

	

89-95

	

Gravel, fine to coarse ,
slightly sandy, slightl y
clayey, subangular t o
rounded .

Silt, clayey, medium-
light-gray, highl y
calcareous .

Sand, fine to coarse ,
gravelly, angular t o
subrounded .

Clay, moderately sandy ,
silty, pebbly, olive-gray ,
calcareous (till) .

Sand, very fine to ver y
coarse, slightly clayey ,
slightly gravelly .

205-233 Sand, fine to very coarse ,
slightly clayey, gravelly ,
subrounded .

	

233-248

	

Clay, slightly siliceous ,
dark-gray, slightl y
indurated, very slightl y
calcareous (resemble s
Pierre shale) .

RESISTANCE (OHMS) DESCRIPTION OF DEPOSIT S

Glacial	 drif t

Sand, fine to very coarse ,
moderately clayey, sub-
rounded ; oxidized t o
dark-brown .

Clay, silty, moderatel y
sandy, pebbly, olive-gray ,
calcareous (till) .

	

30-33

	

Gravel, fine to coarse ,
sandy, subangular t o
rounded .

33-89 Clay, silty, moderatel y
sandy, gravelly, calcar-
eous (till) .

95-10 5

105-10 7

107-15 5

155-20 5

0
.o 00

0
0

3o

	

0

0 0 00 0
0 0 0

. 20 o
v o

0 oa oo o
o 0 o
0 0

9 0
o

00
0v o

o
0 0
v oho

Joa o
v o 0

00 0 0,

17 1



NDSWC 8430, Continued

LOCATION : 144-60-01 CCC DATEDRILLED :August

	

197 2

ALTITUDE : 1 445 DEPTH :

	

380
(FT)

DESCRIPTION OF DEPOSIT S

Glacial	 drift, Continue d

Sand, fine to very coarse ,
slightly gravelly, clayey ,
angular to rounded .

Cobbles and boulders ,
gravelly .

Clay, silty, medium-dark-
gray, slightly indurated ,
moderately calcareous .

Sand, fine to very coarse ,
slightly gravelly ; occas-
ional thin clay layers .

Clay, moderately to slightl y
silty, medium-dark-gray t o
brownish-gray, slightl y
calcareous ; pebbles, sand ,
and a few thin grave l
layers (till) .

Gravel, fine to coarse ,
very sandy, slightl y
clayey, angular to well -
rounded .

Clay, slightly silty, sandy ,
pebbly, medium-dark-gray ,
moderately calcareou s
(till) .

Gravel, fine to coarse ,
brownish and reddish -
brown .

Clay, slightly silty ,
dark-gray, slightl y
calcareous (glaciofluvia l
sediment) .

Pierre Formatio n

Shale, brownish-gray t o
brownish-black, moderatel y
indurated, slightly soapy ,
slightly calcareous .

(FT, MSLI

	RESISTANCE(OHMS)

248-25 6

256-26 2

262-26 5

265-27 5

275-29 2

292-30 6

306-31 2

312-32 2

322-35 5

355-38 0

17 2



NDSWC 843 1

LOCATION : 144-60-01 DCC DATE DRILLED : August

	

197 2

ALTITUDE : 1460 DEPTH :

	

400
(FT, MSL)

	

(FT )

moderately calcareous ;
o o :o 100

	

contains a few cobble s
and boulders (till) .

	

80-89

	

Sand, fine to very coarse ,
subangular to rounded .

	

89-100

	

Clay, slightly silty ,
sandy, pebbly, olive-gray ,

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-43

	

Sand, fine to very coarse ,
slightly gravelly, shaly .

	

43-47

	

Gravel, fine to coarse ,
subangular to well-rounded ;
contains cobbles an d
boulders .

	

47-80

	

Clay, moderately silty ,
sandy, pebbly, olive-gray ,
moderately calcareous (till) .

	

100-104

	

Cobbles and boulders .

	

104-120

	

Clay, slightly silty ,
sandy, pebbly, olive-gray ,
calcareous (till) .

	

120-124

	

Gravel, fine to coarse ,
subangular to rounded ;
cobbles and boulders .

	

124-173

	

Clay, moderately silty ,
sandy, pebbly, olive-gray ,
calcareous (till) .

	

173-176

	

Gravel, fine to coarse ,
subangular to rounded ;
cobbles .

	

176-187

	

Clay, moderately silty ,
sandy .

187-211 Sand, fine to very coarse ,
slightly gravelly, clayey ,
subangular to rounded .

	

211-256

	

Clay, moderately silty ,
moderately sandy to sandy ,
pebbly, calcareous (till) .

17 3



NDSWC 8431, Continue d

LOCATION : 144-60-01 DC C

ALTITUDE : 146 0
(FT, MSLI

DATE DRILLED : August 197 2

DEPTH : 40 0

	 RESISTANCE MHO

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift, Continue d

	

256-290

	

Sand, very fine to very
coarse, slightly gravelly ,
clayey, subangular t o
rounded .

290-335 Gravel, fine to coarse ,
sandy, angular to well -
rounded .

	

335-387

	

Clay, medium-dark-gray t o
dark-gray ; occasiona l
quartz grains and limeston e
pebbles .

Pierre Formatio n

	

387-400

	

Shale, brownish-gray t o
dark-brown, moderatel y
well indurated, slightl y
soapy, very slightl y
calcareous .

144-60-07AA A
NDSWC 589 7

Altitude :

	

1460

	

fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Clay,

	

silty,

	

moderately sandy,

	

pebbly ,
moderate-yellowish-brown,

	

oxidized ;
a

	

few

	

cobbles

	

(till)	 9 9
Clay,

	

silty,

	

slightly

	

sandy,

	

pebbly ,
olive-gray,

	

calcareous ;

	

contains

	

a
few

	

cobbles

	

(till)	 16 2 5

Pierre

	

Formation :
Shale,

	

siliceous,

	

grayish-black

	

to

	

black ,
indurated,

	

noncalcareous	 35 60

17 4



NDSWC 589 6

LOCATION : 144-60-10AAB DATE DRILLED : October

	

197 0

ALTITUDE : 1460 DEPTH :

	

260
(FT, MSL)

	

(FT )

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Soil, silty, clayey, sandy ,
grayish-black .

Sand, very fine to coarse ,
very silty, clayey ,
oxidized .

	

6-10

	

Clay, sandy, yellowish -
brown, oxidized .

	

10-17

	

Sand, very fine to coarse ,
silty, oxidized .

Clay, silty, sandy, pebbly ,
olive-gray, calcareous
(till) .

Gravel, fine to coarse ,
sandy, angular to rounded ;
interbedded silty olive -
gray clay .

Sand, very fine to medium ,
subangular to rounded ;
moderately well sorted i n
lenses .

Clay, silty, pebbly, olive -
gray ; interval contain s
some sand and grave l
lenses (till) .

Gravel, fine to coarse ,
sandy, clayey .

Clay, silty, gravelly ,
olive-gray (till) .

Gravel, fine to coarse ,
clayey, sandy .

Clay, silty, pebbly, olive -
black .

Shale, grayish-black t o
black ; pebbles (reworke d
Pierre shale) .



NDSWC 5896, Continue d

LOCATION : 144-60-10AAB DATE DRILLED : October

	

197 0

ALTITUDE : 1460 DEPTH :

	

260
(FT, MSLI

	

(FT)

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Pierre Formatio n

234-260

	

Shale, medium-gray t o
1

	

light-gray, calcareous ;
contains small brow n

-260

	

concretions and whit e

shell fragments .

- 280

30 0

- 32 0

- 340

- 360

- 380

-400

- 420

- 440

- 460

480

	

17 6



NDSWC 433 1

LOCATION : 144-60-24000 DATE DRILLED : August

	

197 1

ALTITUDE : 1425 DEPTH :

	

340
(FT, MSL)

	

(FT)

	RESISTANCE IOHMSI

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift

Sand, medium to ver y
coarse, subrounded .

Clay, extremely silty ,
sandy, pebbly, olive -
gray ; cobbles and numerou s
sand and gravel lenses .

Clay, very silty, sandy ,
pebbly, light-olive t o
olive-gray ; occasiona l
gravelly streaks an d
carbonate and shal e
pebbles (till) .

Gravel, fine to medium ,
sandy, shaly, subangula r
to subrounded .

17 7



NDSWC 4331, Continue d

LOCATION : 144-60-24000

	

DATEDRILLED :August 197 1

ALTITUDE : 1425

	

DEPTH : 34 0
(FT, MSL)

	

(FT)

POTENTIAL (MV)	 _	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift, Continue d

251-320

	

Clay, very silty, sandy ,
pebbly, light-olive-gray
to olive-gray ;(occasiona l
gravelly streaks an d
carbonate and shal e
pebbles (till) .

	

320-326

	

Clay, black ; shale pebbles .

Pierre Formatio n

	

326-340

	

Shale, black, noncalcareous .



NDSWC 433 2

LOCATION : 144-60-25AAA DATE DRILLED : August

	

197 1

ALTITUDE : 1430 DEPTH :

	

24 0
(FT, MSL) (FT)

POTENTIAL (MV)

	

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial	 drif t

0-4 Clay, very silty, sandy ,
yellowish-gray, oxidize d
(till) .

	

4-18

	

Clay, silty, sandy, pebbly ,
moderate-olive-brown ,
oxidized ; contains heavil y
iron-stained sand an d
gravel (till) .

	

18-92

	

Clay, silty, sandy, pebbly ,
olive-gray ; contain s
numerous lenses of quart z
and shale sand and carbo-
nate gravel (till) .

	

92-136

	

Clay, very silty, sandy ,
pebbly, olive-gray (till) .

	

194-213

	

Clay, silty, olive t o
dark-olive-gray ; contain s
sand grains and shal e
pebbles (till) .

Pierre Formatio n

	

213-240

	

Shale, silty, very ligh t
gray to darker gray ,
calcareous .



NDSWC 433 0

LOCATION : 144-60-27BCB1 DATE DRILLED : August

	

197 1

ALTITUDE :
(FT, MSLI

1 440 DEPTH :
(FT)

240

	RESISTANCE IOHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift

	

0-10

	

Silt, clayey, sandy, pebbly ,
yellowish-gray, soft ,
oxidized (till) .

	

12-29

	

Clay, silty, sandy, pebbly ,
olive-gray, soft, plastic ;
contains gravel stringer s
(till) .

	

39-44

	

Silt, clayey, sandy, olive -
gray, soft, cohesive, non -
plastic .

44-55 Sand, fine, olive-gray ,
well-sorted, subrounde d
to rounded, loose .

	

55-94

	

Silt, clayey, olive-gray ,
soft, cohesive, nonplastic .

Sand, fine to medium ,
well-sorted, subrounded t o
rounded, loose .

Silt, clayey, sandy ,
olive-gray, soft, cohesive ,
nonplastic .

Sand, medium to coarse ,
gravelly, poorly sorted ,
subrounded .

185-204 Sand, medium to coarse ,
gravelly, poorly sorted ,
subrounded .

Pierre Formatio n

	

211-230

	

Shale, black, pebbly ,
macerated ; crumbly an d
soft to hard and brittle .

	

230-240

	

Shale, hard, brittle ,
bentonitic, dry ; variegate d
from white to black .



NDSWC 432 9

LOCATION : 144-60-30DAA DATE DRILLED : August

	

197 1

ALTITUDE : 1 460 DEPTH :

	

180
(FT, MSL)

	

(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

-7

	

Silt, clayey, sandy ,
pebbly, yellowish-gray ,
oxidized (till) .

	

7-18

	

Sand, fine to coarse ,
gravelly ; sandston e
boulder from 10 to 14 ft .

	

18-24

	

Clay, silty, sandy, pebbly ,
olive to light-olive-gray ,
partially oxidized (till .

	

24-42

	

Clay, silty, sandy, pebbly ,
olive-gray ; occasiona l
rocks (till) .

	

42-64

	

Sand, medium to very coarse ,
gravelly, very shaly ,
generally subrounded .

	

64-108

	

Clay, silty, sandy, pebbly ,
olive-gray ; thin gravell y
streaks (till) .

	

108-150

	

Clay, very sandy, olive -
gray ; many shale pebble s
and occasional lignit e
chips (till) .

Pierre Formatio n

	

150-180

	

Shale, very silty ,
gypsiferous, gray t o
black .

0 -200 .00 0 0
9 .0 o
0o p

0$ 0
0O 0

000 — 40

-200

-220

240
18 1



NDSWC 589 4

LOCATION : 144-61-04CBC DATE DRILLED : October

	

197 0

ALTITUDE : 1 475 DEPTH :

	

10 0
(FT, MSL) (FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

-0-10

	

Clay, silty, sandy, pebbly ,
yellowish-brown, oxidize d
(till) .

	

10-15

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

	

15-33

	

Gravel, fine to coarse ,
sandy, angular to rounded ;
about 50 percent shale ,
30 percent carbonates ,
and 20 percent graniti c
and metamorphic rocks .

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

Pierre Formatio n

	

75-100

	

Shale, siliceous, grayish -
black to black, slightl y
bentonitic, noncalcareous .

144-61-05BDA 1
(Log from Empire Drilling Co . )

Altitude :

	

1480

	

feet

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Glacial drift :
Till,

	

yellow	 25 2 5
Till,

	

gray	 7 3 2
Sand	 6 3 8Till,

	

gray	 56 9 4
Sand,

	

fine	 16 11 0

18 2



NDSWC 432 1

LOCATION : 144-61-10AAA DATEDRILLED :August

	

197 1
ALTITUDE : 1468 DEPTH :

	

8 0
(FT, MSL) (FT)

POTENTIAL (MV)	 _	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial drif t

	

0-6 5

	

Clay, silty, sandy, pebbly ,
yellowish-gray, oxidize d
(till) .

	

6-13

	

Clay, silty, sandy, pebbly ,
moderate-olive-brown ,
oxidized (till) .

	

13-30

	

Clay, very silty, sandy ,
-40

	

pebbly, light-olive-gray
(till .

	

30-48

	

Sand, medium to ver y
coarse, gravelly, ver y
shaly, subrounded .

Pierre Formatio n

	

48-80

	

Shale, siliceous, black ,
indurated .

NDSWC 589 5

LOCATION : 144-61-12666 DATE DRILLED : October

	

197 0

ALTITUDE : 1 470 DEPTH :

	

12 0
(FF, MSL) 1FF)

POTENTIAL (MV)	 RESISTANCE E (OHMS) DESCRIPTION OF DEPOSIT S
Glacial	 drif t

0-20 Clay, silty, sandy, pebbly ,
yellowish-brown, oxidize d
(till) .

	

20-91

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

Pierre Formatio n

91-120

	

Shale, siliceous, grayish -
black to black, slightl y
bentonitic, noncalcareous .

120

	

18 3



144-61-1600 0
NDSWC 432 3

Altitude :

	

1486

	

fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Clay,

	

very

	

silty,

	

sandy,

	

pebbly ,
yellowish-reddish-brown,

	

iron-
stained,

	

oxidized

	

(till)	 14 1 4
Clay,

	

very

	

silty,

	

sandy,

	

pebbly,

	

olive-
gray ;

	

thin

	

interbedded

	

coarse

	

san d
and

	

fine

	

gravel

	

stringers

	

(till)	 11 2 5

Pierre

	

Formation :
Shale,

	

siliceous,

	

black	 15 4 0

144-61-16DD D
NDSWC 432 2

Altitude :

	

1481

	

fee t

Glacial

	

drift :
Gravel,

	

fine

	

to

	

coarse,

	

sandy,
14

	

1 4subangular to

	

rounded	
Clay,

	

very

	

silty,

	

sandy,

	

pebbly,

	

olive -
gray

	

(till)	 10

	

2 4

Pierre

	

Formation :
Shale,

	

siliceous, black	 16

	

40

NDSWC 432 5
LOCATION : 1 44-61 -1 800 0
ALTITUDE : 149 5
(FT, MSL)

DATE DRILLED : August 197 1
DEPTH : 12 0

POTENTIAL (Mv)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial	 drif t

0-6 jay, silty, sandy, pebbly ,
yellowish-gray to
moderate-olive-brown ,

20

	

f

	

oxidized (till) .

	

6-15

	

Sand, medium to very coarse ,
gravelly, subangular t o
rounded .

40

	

15-90

	

Clay, silty, sandy, pebbly ;
occasional rocks and thi n
gravel stringers (till) .

	

90-106

	

Clay, gypsiferous ; mostl y
black .

Pierre Formatio n

	

106-120

	

Shale, siliceous, black .

18 4



NDSWC 4324

LOCATION : 144- 61-18DDD DATEDRILLED :August

	

197 1

ALTITUDE : 1490 DEPTH :

	

26 0
(FT, MSL) (FT)

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Clay, silty, sandy, pebbly ,
yellowish-gray, oxidize d
(till) .

	

7-15

	

Sand, fine to medium,
yellowish-gray, subrounded ,
oxidized .

	

15-20

	

Clay, very silty, sandy ,
light-olive-gray, partiall y
oxidized (till) .

	

20-28

	

Sand, fine to medium,
light-olive-gray, well -
sorted .

	

28-46

	

Clay, silty, olive-gray ;
contains sand grains ,
pebbles, and occasiona l
cobbles and boulders (till) .

	

46-55

	

Silt, slightly sandy ,
light-olive-gray .

	

55-81

	

Clay, silty, sandy, olive-
gray ; contains pebble s
and gravel stringers (till) .

	

81-106

	

Gravel, fine to coarse ,
subangular to rounded .

	

106-126

	

Clay, extremely silty ,
sandy, pebbly, light -
olive-gray (till) .

	

126-148

	

Sand, very fine to fine ,
clayey, silty, pebbly ,
light-tannish-gray ,
oxidized (till) .

	

148-161

	

Clay, black .

	

161-178

	

Sand, very fine to fine ,
clayey, silty, pebbly ,
light-brown, oxidized (till) .

	

183-207

	

Sand, very fine to fine ,
clayey, silty, pebbly ,
medium-brown to light -
olive-gray, oxidized (till) .

210-217 (Silt, clayey, very sandy ,
pebbly, light-olive-gray
(till) .

	

217-220

	

Boulder, shale, black .

	 20-225

	

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

Pierre Formatio n

	

225-238

	

Shale, black .



NDSWC 4324, Continue d

LOCATION : 144-61-18DDD

	

DATEDRILLED :August 197 1

ALTITUDE : 1 490

	

DEPTH : 26 0
(FT, MSL)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S

1r
260

NDSWC 432 7

LOCATION : 144-61-24000

	

DATEDRILLED :August 197 1

ALTITUDE : 1464

	

DEPTH : 14 0
(FT, MSL)

	

(FT )

Pierre Formation,	 Continue d

238-260

	

Shale, siliceous, black .

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Silt, clayey, sandy, pebbly ,
yellowish-gray (till) .

-20

	

5 7-8

	

Clay, silty, sandy, pebbly ,
moderate-olive-brown ,
oxidized (till) .

	

70-104

	

Sand, fine to coarse ,
subrounded ; much detrita l
lignite .

Clay, silty, sandy, olive -
gray ; shale pebbles (till) .

Pierre Formatio n

	

118-140

	

Shale, siliceous, black .

186



NDSWC 432 8

LOCATION : 144-61-24DDD DATEDRILLED :August

	

197 1

ALTITUDE : 1460 DEPTH :

	

16 0
(FT, MsL) (FT)

POTENTIAL (MV)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial drif t

000
X09 0
ao tlo

	

0-11

	

Clay, very silty, sandy ,
°.. o

	

pebbly, yellowish- o r
)oao

	

reddish-brown, oxidized ;
20

	

numerous lenses of heavil y
iron stained sand (till) .

	

11-19

	

Clay, silty, sandy, pebbly ,
moderate-olive-brown t o
light-olive-gray, partiall y
oxidized (till) .

	

19-77

	

Clay, silty, sandy, pebbly ,
olive-gray (till) .

	

77-122

	

Clay, silty, sandy, pebbly ,
olive-gray ; highly inter -
bedded with gravel lense s
and sandy streaks (till) .

	

122-136

	

Gravel, fine to ver y
coarse, very shaly, black .

	

136-149

	

Clay, extremely silty ,
light- to medium-gray .

Pierre Formatio n

	

149-160

	

Shale, siliceous, black .



NDSWC 432 6

LOCATION : 144-61-26BBB DATE DRILLED : August

	

197 1

ALTITUDE : 1470 DEPTH :

	

18 0
(FT, MSL) (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-14

	

Clay, very silty, very
sandy, pebbly, yellowish -
gray to moderate-olive-
brown, oxidized ; medium
to coarse sand lense s
(till) .

Clay, very silty, sandy ,
olive-gray ; pebbles an d
cobbles (till) .

Clay, silty, sandy, shaly ,
dark-olive-gray (till) .

Clay, silty, sandy, pebbly ,
olive-gray ; contain s
frequent cobbles an d
occasional boulders (till) .

Clay, silty, pebbly, dark-
olive-gray (macerate d
shale or till) .

	

153-165

	

Clay, extremely silty ,
light- to medium-gray .

Pierre Formation(? )

	

165-180

	

Shale, siliceous, black .



NDSWC 3989

LOCATION : 145-54-01 CCC DATE DRILLED : June 197 0

ALTITUDE : 1 100 DEPTH :

	

28 0

(FT, MSL) (FT)

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

8-54

	

Sand, fine, silty, olive -
gray, well-sorted, sub -
rounded, lensed .

_54=91 Sand, fine to medium ,
clayey, silty, gray ;
thinly interbedded .

	

91-158

	

Silt, clayey, sandy, olive -
gray, plastic, interbedded .

	

158-166

	

Sand, fine to medium ,
poorly sorted, subangula r
to subrounded .

	

166-185

	

Silt, clayey, sandy, olive -
gray, plastic, interbedded .

	

185-201

	

Clay, sandy, pebbly, cobbly ,
olive-gray, highly calcar-
eous ; sandy and fin e
gravelly lenses (till) .

	

201-222

	

Clay, silty, pebbly, olive -
gray ; occasional cobble s
and boulders .

254

	

Clay, sandy, pebbly, olive -
gray, highly calcareou s
(till) .

18 9



NDSWC 3989, Continue d

LOCATION : 1 45-54-oicc c

ALTITUDE : 1100

DATE DRILLED : June 197 0

DEPTH : 28 0
(FT, MSL)

	

(FT )

	 RESISTANCE(OHMS(

	

DESCRIPTION OF DEPOSITS

Greenhorn Formatio n

254-280 Shale, silty, dark-brow n
and black, soft, plastic ,
waxy, calcareous .

19 0

POTENTIAL (MVI
ono

260

280

—300

-32 0

- 340

-360

- 380

- 400

- 420

-440

-460

480



NDSWC 836 8

LOCATION : 145-54-03DDD DATE DRILLED : June

	

197 2

ALTITUDE : 1 106 DEPTH :

	

160
(FT, MSL)

	

(FT)

_POTENTIAL (MV)	 RESISTANCE	 IoM)

	

DESCRIPTION OF DEPOSIT S
Glacial drif t

0-3

	

Clay, silty, sandy, pebbly ,
yellowish-brown, plastic ,
oxidized (till) .

3-18

	

Sand, fine to medium, silty ,
well-sorted ; a few thi n
clay lenses .

18-73

	

Silt, clayey, highly cal -
:1=—40

	

careous ; medium gray wit h
light-olive-gray mottling .

	 73-78'

	

Sand, very fine to fine ,
clayey, silty, subrounded .

78-94

	

Silt, clayey, medium-gray ,
highly calcareous .

Sand, fine to medium ,
clayey, silty, sorted ,
subrounded .

99-147

	

Silt, clayey, sandy ,
plastic, calcareous ; mediu m
gray with olive-gray
laminae .

147-162_—Clay, silty, sandy, olive -
gray, plastic, calcareous ;
thin gravel layers (till) .

>o o <co o) 0
0 00

-160

-180

-200

— 22 0

240
19 1



NDSWC 836 7

LOCATION : 145-54-04AAA

	

DATE DRILLED : June 197 2

ALTITUDE : 1 095

	

DEPTH : 14 0
(FT, MSL)

	

(FT)

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drift

	

0-15

	

Clay, silty, sandy, pebbly ,
yellowish-brown, oxidize d
(till) .

	

15-20

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareous
(till) .

	

20-43

	

Sand, fine to medium, silty ,
subrounded ; occasional thi n
clay layers .

	

47-54

	

Sand, fine to medium ,
clayey, silty, well-sorted ,
subangular to subrounded .

Silt, clayey, plastic, cal-
careous ; medium gray wit h
olive-gray mottling .

	

65-75

	

Sand, fine to medium ,
clayey, silty, lignitic ,
well-sorted, subrounded .

Sand, fine to medium ,
silty, lignitic, well -
sorted, subangular t o
rounded ; a few thin cla y
layers .

	

116-125

	

Silt, clayey, medium-gray ,
plastic, calcareous .

140 125-140 Clay, silty, sandy ,
pebbly, olive-gray ,
plastic, calcareous (till) .

192



NDSWC 399 0

LOCATION : 145-54-04DDD DATE DRILLED : June

	

197 0

ALTITUDE : 1 100 DEPTH :

	

22 0
(FT, MSL) (FT)

RESISTANCE (OHMS) DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Silt, clayey, sandy ,
yellowish-gray, oxidized .

	

12-22

	

Silt, dusky-yellow .

22-102 Silt, clayey, sandy, olive -
gray, calcareous ; laminate d
or thinly interbedded .

Silt, clayey, sandy ,
olive-gray, calcareous .

Gravel, fine to medium ,
sandy, subangular t o
subrounded ; sorted i n
layers .

52-172

	

Clay, silty, sandy, pebbly ,
gravelly, bouldery (till) .

Greenhorn Formatio n

207-215

	

Shale, silty, sandy, dark -
brown, oily ; many thi n

_aragonite seams .



NDSWC 399 4

LOCATION : 145-54-06DDD DATE DRILLED : June

	

197 0

ALTITUDE : 1 1 1 5 DEPTH :

	

240
(FT, MSL)

	

(FT )

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Sand, clayey, gravelly ,
yellowish-brown, poorl y
sorted, angular to rounded ,
oxidized ; white clay fro m
2 to 4 ft (till?) .

Clay, silty, sandy, pebbly ,
olive-gray ; occasiona l
cobbles (till) .

Sand, fine to medium ,
olive-gray, well-sorted ,
subangular to subrounded .

Silt, clayey, sandy, olive -
gray, calcareous, interbedded .

Clay, silty, sandy, pebbly ,
olive-gray (till) .

119-130

	

Gravel, fine to medium ,
/	 	 white, poorly sorted ,

angular to subrounded .

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive -
ray ; lenses of grave l

(till) .

Clay, silty, sandy, pebbly ,
olive-gray ; contain s
blocks fo shale (till) .

Greenhorn Formatio n

Shale, silty, sandy ,
brownish-black, hard ,
brittle ; contains carbonat e
layers .



NDSWC 399 3

LOCATION : 145-54-09BBB DATE DRILLED : June

	

197 0

ALTITUDE : 1105 DEPTH :

	

240
(FT, MSl)

	

(FT)

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Clay, sandy, reddish -
yellow, plastic, oxidized .

6-22 Sand, fine to medium ,
reddish-brown, well -
sorted, subangular t o
subrounded .

2-52 Sand, fine to medium ,
lignitic, gray, well -
sorted, subrounded .

90-100

	

Silt, clayey, sandy, olive -
gray, calcareous .

Gravel, fine, sandy, poorl y
sorted, angular to sub -
rounded .

Clay, silty, sandy, pebbly ,
cobbly, olive-gray ;
occasional boulders (till) .

	

196-223

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray ; block s
of bedrock included .

Greenhorn Formatio n

	

223-240

	

Shale, brownish-black ,
tight, highly calcareous ,
oily ; thinly interbedde d
with gray limestone an d
yellowish calcite o r
aragonite seams

.

.



NDSWC 836 5

LOCATION : 145-54-09000 DATE DRILLED : June

	

197 2

ALTITUDE : 1 1 1 2 DEPTH :

	

1 00
(FT, MSLI

	

(FT )

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift

	

0-7

	

Clay, silty, pebbly ,
yellowish-brown, oxidized ;

5--ij-
occasional cobbles (till) .

	

7-25

	

Sand, fine to coarse ,
shaly, well-sorted, sub -
angular to rounded ,
oxidized ; occasional thi n
silty clay layers .

	

25-29

	

Silt, clayey, sandy, medium-
gray, cohesive .

Sand, fine to medium ,
clayey, shaly, lignitic ,
well-sorted, subrounded .

58-70-Silt, clayey, sandy, olive -
gray, highly calcareous .

	

0-95

	

Silt, sandy, olive-gray ,
plastic, calcareous ;
light-olive-gray laminae .

	

95-100

	

Clay, silty, sandy, pebbly ,
olive-gray, plastic ,
calcareous (till) .

145-54-10DD D
NDSWC 836 4

Altitude :

Geologi c
source

1120

	

feet

Material
Thicknes s
(feet)

Depth
(feet )

Glacial

	

drift :
Clay,

	

silty,

	

sandy,

	

pebbly,

	

yellowish -
brown,

	

oxidized

	

(till)	 3 3
Sand,

	

fine

	

to

	

coarse,

	

clayey,

	

shaly ,
well-sorted,

	

subangular

	

to

	

rounded---- 21 2 4
Silt,

	

clayey,

	

sandy ; medium gray wit h
light-olive-gray

	

laminae	 56 8 0
Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gray ,
plastic,

	

calcareous

	

(till)	 20 10 0

19 6



NDSWC 398 8

LOCATION : 145-54-12ADA DATEDRILLED :June

	

197 0

ALTITUDE : 1 107 DEPTH :

	

32 0
(FT, MSL) (FT)

	RESISTANCE(OHO

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

Gravel, fine to medium ,
sandy, poorly sorted ,
angular to subrounded ,
oxidized .

Silt, olive-gray, highly
calcareous, oxidized .

70-162

	

Silt, clayey, sandy ,
variegated gray, plastic ,
calcareous, laminated .

POTENTIAL (MV(

182-284

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive -
gray, calcareous ; contain s
gravel lenses .



NDSWC 3988, Continue d

LOCATION : 145-54-12ADA DATEDRILLED :June

	

197 0

ALTITUDE : 1 107 DEPTH :

	

32 0
(FT, MSL) (FT)

POTENTIAL (MV)

32 0

-340

-36 0

- 380

-400

- 420

-440

-460

480

	

19 8

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

C

Greenhorn Formatio n

284-320

	

Shale, silty, dark-brown ,
black, hard, brittle ,
carbonaceous, calcareous ;
contains numerous whit e
specks .

o o,0
b~o o
o .,O 0



NDSWC 835 8

LOCATION : 145-54-13DDD2 DATE DRILLED : June

	

197 2

ALTITUDE : 1 1 1 5 DEPTH :

	

300
(FT, MSL)

	

(FT)

	 RESISTANCEIOHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-10	 	 Clay, silty, sandy, pebbly ,
yellowish-brown, oxidized ;
a few boulders (till) .

	

0-90

	

Sand, fine to coarse ,
lignitic, subangular t o
rounded, oxidized ;
occasional thin cla y
layers .

90-185 Silt, clayey, sandy ; olive
gray with some light-olive-
gray mottling .

185,78

	

Clay, silty, sandy, pebbly ,
gravelly, plastic ; cobble s
and boulders ; olive gray
with brownish-gray mottling .

JL
19 9



NDSWC 8358, Continue d

LOCATION : 145-54-13DDD2 DATEDRILLED :June

	

197 2

ALTITUDE : 1115 DEPTH :

	

300
(FT, MSL)

POTENTIAL (mv)

(FT)

RESISTANCE (OHmSI

	

DESCRIPTION OF DEPOSIT S

Greenhorn Formatio n

278-300

	

Shale, clayey, brownish -
black, well-indurated ,
highly calcareous ; whit e
specks .

20 0



NDSWC 429 8

LOCATION : 145-54-2000C DATEDRILLED : November

	

197 0

ALTITUDE : 1 1 1 5 DEPTH :

	

28 0
(FT, MSL) (FT)

POTENTIAL (MVI	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

0-4

	

1 Sand, fine, yellowish-tan ,
well-sorted, subrounded ,
oxidized .

19-32 Sand, fine,

	

dark-gray,

	

well -
sorted,

	

subrounded .

32-40 Silt, clayey,

	

sandy,

	

olive -
gray, calcareous,

	

laminated .

40-51 Sand, fine

	

to

	

medium ,
silty, dark-gray,

	

calcar -
eous, laminated .

76-87

	

Sand, fine to medium, dark -
gray, well-sorted, sub-
rounded .

	

-120

	

92-125

	

Sand, fine to coarse ;
interbedded with clay an d
silty clay .

	

125-151

	

Clay, silty, sandy, olive -
gray, hard ; occasiona l

	

-140

	

pebbles (till) .

	

151-154

	

Boulder, granitic .

	

17T-16

	

Gravel, sandy, well-sorted ,
subangular to subrounded .

	

163-175

	

Clay, silty, sandy, pebbly ,
olive-gray ; occasiona l
cobbles (till) .

Gravel, fine, sandy, mod-

	

180

	

erately sorted, subrounded .

Clay, silty, olive-gray ,
cohesive .

Boulder, limestone .

	

194-214

	

Clay, silty, sandy, pebbly ,
olive-gray, stiff (till) .

- 12 4 -

	

227

	

Sand, fine, clayey, olive-
9ray, highly calcareou s
(till) .

	

221-244

	

Clay, silty, sandy, pebbly ,
olive-gray, hard, oil y
(till) .



NDSWC 4298, Continue d

LOCATION : 145-54-2000C DATE DRILLED : November 197 0

ALTITUDE : 1 1 1 5 DEPTH :

	

280
IFT, MSL)

	

(FT)

POTENTIAL IMVI

	

RESISTANCE (OHMS)
'_pOp

244-25 6
--
__

260
X 256-28 0

– 280

– 30 0

– 320

-340

-360

-380

-400

-420

– 440

-460

480
202

DESCRIPTION OF DEPOSIT S
Greenhorn Formatio n

Shale, silty, dark-brow n
and black, massive, tight ,
oily, carbonaceous .

Siltstone and sandstone ,
tan, light-grays, carbo-
naceous, tight ; contain s
much gypsum and pyrite .



NDSWC 3992

LOCATION : 145-54-22AAA DATE DRILLED : June

	

197 0

ALTITUDE : 1150 DEPTH :

	

38 0
(FT, MSL) (FO

DESCRIPTION OF DEPOSIT S
Glacialdrif t

Clay, silty, grayish -
yellow, plastic, oxidized .

Sand, medium to fine ,
reddish-brown, moderatel y
sorted, subangular an d
subrounded, oxidized .

Clay, silty, olive-gray ,
plastic, calcareous .

Sand, medium, lignitic ,
gray, well-sorted, sub -
angular to subrounded .

Sand, fine to medium ,
silty, lignitic, gray ,
subangular to subrounded ;
sorted in lenses .

Silt, clayey, olive-gray ,
cohesive to plastic, highl y
calcareous, laminated .

Clay, olive-gray, cohesive ,
tight ; interbedded silt .

Clay, sandy, pebbly ,
gravelly, olive-gray, hard ,
brittle (till) .

Clay, silty, sandy, pebbly .

Clay, silty, sandy, dark -
olive, hard, stiff ; occas -
ional pebbles (till?) .

20 3



NDSWC 3992, Continue d

LOCATION : 145-54-22AAA

	

DATE DRILLED : June 197 0

ALTITUDE : 1150

	

DEPTH : 38 0
(FT, MSL)

	

IFT)

145-54-25CD D
(Log from Frederickson's, Inc . )

Altitude :

	

1125

	

fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Topsoil,

	

black	 3 3
Clay,

	

yellow	 15 1 8
Silt,

	

clayey,

	

blue	 62 8 0
Clay,

	

sandy,

	

blue	 23 10 3
Sand,

	

black	 2 10 5
Clay,

	

sandy,

	

blue	 10 11 5
Silt

	

and

	

clay,

	

black	 2 11 7
Clay,

	

sandy,

	

blue	 74 19 1

Greenhorn

	

Formation :
9 20 0Shale,

	

sticky,

	

blue	

20 4

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
—~Z

	

Glacial	 drift,	 Continue d

243-331 Sand, fine, silty, olive-
gray, subangular to sub -
rounded ; sorted in lense s

-260

	

and thinly interbedded .

	

331-358

	

Sand, very fine to fine ,
clayey, brownish-black ,
angular to subrounded ,

	

-340

	

oily, carbonaceous ,
calcareous ; possible thi n
shale seams .

Greenhorn Formatio n

	

360

	

T 358-380

	

Shale, gray to brownish-
black, oily, tight ,
calcareous ; interbedde d
with sandstone an d

-aragonite .



NDSWC 399 1

LOCATION : 145-54-27CDC

	

DATE DRILLED : June 197 0

ALTITUDE : 1 145

	

DEPTH : 820

(FT, MSL)

	

(FT)

205

DESCRIPTION OF DEPOSITS

Glacial	 drif t

Clay, silty, sandy, pebbly ,
dusky-yellowish-gray to
olive-brown, soft, oxidize d
(till) .

	

20-40

	

Clay, silty, sandy, pebbly ,
olive-gray, stiff (till) .

Silt, clayey, sandy, olive -
gray, plastic, calcareous ;
laminated and interbedded .

	

75-100

	

Clay, silty, olive-gray ,
cohesive, calcareous ;
occasional limeston e
pebbles .

	

100-113

	

Sand, medium, olive-gray ,
well-sorted, subrounded ;r

	

clay layer from 107 t o
108 feet .

	

13-156

	

Silt, clayey, sandy, olive -
gray, laminated ; mor e
clayey with depth .

156-20-Sand, fine to coarse ;
frequent clay and sil t
stringers and occasiona l
gravel and cobbles .

	

200-227

	

Clay, silty, sandy, pebbly ,
olive-gray, stiff ; occasiona l
cobbles and boulders .

227-238----Gravel, sandy, cobbly ,
poorly sorted, subangula r
to subrounded .



NDSWC 3991, Continue d

LOCATION : 145-54-27CDC DATEDRILLED :June

	

197 0

ALTITUDE : 1 145 DEPTH :

	

82 0
(FT, MSL) (FT)

20 6

POTENTIAL (Mv)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Dakota and Colorado Group s

238-276

	

Shale, silty, sandy, dark -
brown to black, carbo-
naceous, oily, highl y
calcareous ; white specks ;
contains thin seams o f
aragonite .

	 — 276397	 Shale, sandy, dark-brown ,
	 — highly calcareous ; numerou s

lenses of hard pyriti c
	 ----sandstone and some arag-

onite and calcite layers .

Shale, silty, sandy, black ,
white specked, carbonaceous ,
fossiliferous, hard, brittle ,
waxy, oily, calcareous ;
contains aragonite, calcite ,
silt, and clay layers .

Siltstone, light- to medium -
gray, micaceous, pyritic ;
very fine light- to medium-

.gray micaceous pyritic sand -
stone and clayey to sand y
light- to medium-gra y
micaceous pyritic shale .



NDSWC 3991, Continue d

LOCATION : 145-54-27CDC DATEDRILLED :June

	

197 0

ALTITUDE : 1145 DEPTH :

	

82 0
(ft, msL) (Fr)

POTENTIAL (mvl

	

RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S

585-620 Sandstone, very fine to
fine, gray, subangular ,
calcareous ; pyritic fro m
606 to 610 ft .

Particle-size distribution
from sample taken from 64 0
to 660 ft : clay and sil t
10 .4 percent ; very fine san d
12 .1 percent ; fine san d
59 .4 percent ; medium san d
18 .2 percent .

	

Specifi c
retention 4 .2 percent ;

"total porosity 27 .0 percent ;
specific yield 22 .8 percent ;
hydraulic conductivity 21 . 3
feet per day .

15—Lr 665-678 Shale, very silty, calcar-
eous ; variegated grays an d
greens .

Sandstone, very fine to
fine, brownish-pinkish-
gray, subangular, loose ,
calcareous .

692-754

	

Sandstone, fine to medium ,
grayish-brown, loose ,
pyritic ; silty gray t o

	 green carbonaceous marl y
	 'calcareous shale .

Particle-size distribution
from sample taken from 68 0
to 700 ft : clay and sil t
4 .1 percent ; very fine san d
2 .9 percent ; fine san d
21 .5 percent ; medium san d
44 .9 percent ; coarse san d
26 .0 percent ; very coars e
sand 0 .6 percent . Specifi c
retention 7 .8 percent ;
total porosity 33 .5 percent ;
specific yield 25 .7 percent ;
hydraulic conductivity 20 . 0
feet per day .

20 7



NDSWC 3991, Continue d

LOCATION : 145-54-27CDC DATEDRILLED :June

	

197 0

ALTITUDE : 1 145 DEPTH :

	

820
(FT, MSL)

	

(FT )

DESCRIPTION OF DEPOSIT S

Dakota andColorado Groups,	 Continue d

754-786

	

Sandstone, fine to medium ,
dark-gray, angular, loose .

786-812 Shale, siliceous, white t o
gray, noncalcareous ; orang e
staining ; medium brownish -
gray angular sand .



NDSWC 399 5

LOCATION : 145-55-01 DDD DATE DRILLED : June

	

197 0

ALTITUDE : 1120 DEPTH :

	

220
(FT, MSL)

	

(FT )

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift

Sand, fine to medium ,
silty, yellowish-gray ,
subangular to subrounded ,
oxidized, lenticular .

Sand, fine to medium ,
silty, yellowish-gray ,
unoxidized .

Sand, medium, gray, well -
sorted, subrounded .

Silt, clayey, sandy, olive -
gray, calcareous .

Clay, silty, sandy ,
pebbly, cobbly, olive -
gray (till) .

	

144-190

	

Clay, sandy, gravelly ,
calcareous ; numerou s
lenses of sand and fin e
gravel .

Carlile Formation(? )

190-220 Silt, sandy, brownish -
black, brittle, carbo-
naceous, oily, calcareous .



NDSWC 399 7

LOCATION : 145-55-03DDD DATEDRILLED :June

	

197 0

ALTITUDE : 1140 DEPTH :

	

1 60
(FT, MSL)

	

IFTI

POTENTIAL (MV)	
_	

RESISTANCE IOHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-10

	

Sand, fine to coarse ,
gravelly, reddish-brown ,
poorly sorted, angular t o
subrounded, oxidized .

Silt, clayey, sandy ,
olive-gray, calcareous .

Sand, fine to medium ,
gray, well-sorted, sub -
angular to subrounded ,
lenticular .

	

46-61

	

Silt, clayey, olive-gray ,
calcareous .

	

61-143

	

Clay, silty, sandy, pebbly ,

	

~~

	

cobbly, bouldery, olive -
gray ; occasional gravell y
	 streaks (till) .

143-160

	

Shale, silty, hard ,
brittle, noncalcareous ;
grayish brown with light-
gray streaks .



145-55-0466 6
NDSWC 836 0

Altitude :

	

1205 fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Sand,

	

medium to

	

coarse,

	

gravelly,

	

well -
sorted,

	

angular to

	

subrounded,

	

oxidized 10 1 0
Clay,

	

silty,

	

sandy,

	

pebbly,

	

yellowish -
brown,

	

oxidized

	

(till)	 3 1 3
Clay,

	

silty,

	

sandy,

	

pebbly,

	

gravelly ,
olive-gray,

	

calcareous

	

(till)	 12 2 5
Gravel,

	

fine to

	

coarse,

	

sandy

	

subangula r
to subrounded	 2 2 7

Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gray
(till)	 2 2 9

Gravel,

	

fine

	

to

	

coarse,

	

sandy,

	

poorl y
sorted,

	

angular to

	

rounded	 2 3 1
Silt,

	

clayey,

	

calcareous ;

	

medium gra y
with

	

olive-gray

	

laminae	 18 4 9

Carlile

	

Formation :
Shale,

	

clayey,

	

dark-gray,

	

slightl y
indurated,

	

noncalcareous ;

	

pyrit e
concretions	 31 8 0

NDSWC 4001

LOCATION : 145-55-07688 DATE DRILLED : June

	

197 0

ALTITUDE : 1 250 DEPTH :

	

8 0
(FT, MSL) (FT)

DESCRIPTION OF DEPOSIT S
Glacial drif t

0-16 Clay, silty, sandy, pebbly ,
yellowish, gray, oxidized ,
leached (till) .

	

16-29

	

Sand, fine to coarse ,
gravelly, poorly sorted ,
angular to subrounded ,
oxidized .

	

29-42

	

Clay, silty, sandy, pebbly ,
olive-gray ; sandy grave l
stringers (till) .

	

42-49

	

Gravel, fine, sandy .

	

49-53

	

Clay, silty, sandy, pebbly ,
olive-gray (till) .

Niobrara Formatio n

	

53-74

	

Shale, silty, light-gray ,
chalky, highly calcareous .

	

74-80

	

Shale, black, hard, stiff ,
calcareous .

21 1



NDSWC 400 0

LOCATION : 145- 55-08AAA DATE DRILLED : June

	

197 0

ALTITUDE : 1190 DEPTH :

	

60
(FT, MSL)

	

(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-4

	

Clay, silty, yellowish -
gray, white, leached ;
occasional pebbles (till) .

	

20

	

4-12

	

Clay, silty, sandy, pebbly ,
yellowish-gray, jointed ,
oxidized (till) .

	

12-24

	

Sand, coarse, gravelly ,
-40 moderately sorted, sub -

angular to subrounded ,
lenticular .

	

24-33

	

Silt, sandy, olive-gray ,
calcareous .

	

33-40

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray, hard ,
brittle (till) .

Carlile Formatio n

	

40-60

	

Shale, silty, brownish-
black, calcareous t o
noncalcareous ; thinl y
interbedded with sand y
streaks and bentoniti c
clay .

145-55-08BB C
(Log from I . J . Wilhite and Simcox Oil )

Altitude :

	

1220

	

fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Clay,

	

silty,

	

sandy,

	

gray ;

	

isolated
cobbles

	

(till)	 55 5 5

Cretaceous,

	

undifferentiated :
250 30 5Shale,

	

gray,

	

carbonaceous,

	

calcareous-- -
Shale,

	

gray,

	

carbonaceous,

	

calcareous ;
with

	

tan

	

calcareous

	

specks,

	

bentonit e
lenses,

	

pyrite

	

and

	

calcite

	

lenses	 145 45 0
Sandstone,

	

fine-grained,

	

gray,

	

calcar -
eous ;

	

with

	

interbedded

	

lenses

	

of

	

shal e
and

	

siltstone	 152 60 2

21 2



NDSWC 399 9

LOCATION : 145-55-10BCB2 DATEDRILLED :June

	

197 0

ALTITUDE : 1165 DEPTH :

	

100
(FT, MSL)

	

(FT)

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-18

	

Clay, silty, sandy, pebbly ,
yellowish-gray, oxidize d
(till) .

- 20

	

18-28

	

Clay, silty, sandy, pebbly ,
olive-gray (till) .

	

28-32

	

Gravel, fine, sandy ,
poorly sorted, angular t o
subrounded .

Carlile Formatio n

78-100

	

Shale, silty, dark-brow n
and black, bentonitic ,
noncalcareous .

32-78

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive -
gray (till) .



NDSWC 399 6

LOCATION : 145-55-12BBB DATE DRILLED : June

	

197 0

ALTITUDE : 1125 DEPTH :

	

20 0
(FT, MSLI (FT)

POTENTIAL IMv)	 RESISTANCE IOHMSI

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

-12

	

Silt, clayey, sandy ,
yellowish-gray, oxidized ;
occasional pebbles (till) .

	

,1 -49

	

Sand, fine to medium ,
silty, gray, well-sorted ,
subangular to subrounded .

	

49-72

	

Silt, clayey, sandy, olive -
gray, highly calcareous .

	

72-75

	

Gravel, fine, sandy, poorl y
sorted, angular to sub -
rounded .

75-80

	

Clay, silty, sandy, pebbly ,
olive-gray (till) .

123-184

	

Clay, silty, sandy, pebbly ,
olive-gray (till) .

Carlile Formatio n

184-200 Shale, silty, dark-gray ,
brittle, noncalcareous ;
limestone stringers ?

	

0-90

	

Gravel, fine to medium ,
sandy, subangular to sub -
rounded, lenticular .

	

90-123

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray (till) .



NDSWC 835 9

LOCATION : 145-55-13AAA DATEDRILLED :June

	

197 2

ALTITUDE : 1128 DEPTH :

	

24 0
(FT . MSL) (Fil

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-8

	

Clay, silty, sandy, pebbly ,
yellowish-brown, oxidize d
(till) .

	

8-51

	

Sand, fine to coarse ,
clayey, lignitic, well -
sorted, subangular t o
rounded, oxidized .

Silt, clayey, highly cal-
careous ; medium gray wit h
light-olive-gray laminae .

70° 0
00 0
0° .-80O

7o° 0
O O v
o a o
0 0 0
0 CC
, 0 0
p0 0 .
0 o- 0
o ao ,— 100¢0 a

00° 0
P o 0

7000 ,vo 0
70° 0 <0 0 0
7 0°0 ,
c,

	

V
70 0 0 120
0 0 0
70 °
00

72-220

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive-
gray (till) .

000

Greenhorn Formatio n

220-240

	

Shale, grayish-brown ,
moderately indurated ,
highly calcareous ; whit e
specks and pyrite nodules .



NDSWC 429 6

LOCATION : 145-55-15DAD DATEDRILLED :October

	

197 0

ALTITUDE : 1140 DEPTH :

	

220

(FT, MSL)

	

(FT)

POTENTIAL (MVI	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-4

	

Silt, sandy, yellowish -
gray, laminated .

-20

	

'—4-16„

	

Clay, silty, sandy, dusky -
yellow, oxidized ; thi n
sand and gravel stringer s
(till) .

	

20-24

	

Sand, medium to coarse ,
tannish-gray, well-sorted ,
subrounded .

	

24-36

	

Sand, fine and medium, gray ,
well-sorted, subrounded ;
clayey silt streak fro m
29 to 31 ft .

	

36-60

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive -
gray (till) .

	

126-138

	

Sand, fine, gray ; silty
and clayey with depth .

	

138-162

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray ;
occasional boulders (till) .

-160

	

\162-170_ Gravel, fine to medium ,
sandy, subrounded .

	

170-184

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive-
gray .

Carlile Formatio n

	

184-220

	

Shale, silty, carbonaceous ,
hard, calcareous ; ligh t
gray with interbedde d
dark brown .

21 6



145-55-19DD D
(Log from U .S . Air Force )

Altitude :

	

1220 fee t

Glacial drift :
Clay ; sand, fine to medium, black
Clay, silty, sandy, brown
Silt, clayey, varved, brownish-gray
Silt, clayey, varved, gray
Sand, fine, trace of silt, gray
Sand, fine to medium, trace of silt ,

gray
Clay, silty, sandy, trace of gravel ,

gray	 3 .5

	

48 . 5
Sand, fine to medium, silty, clayey ,

trace of gravel, gray 	 19 .5

	

6 8
Clay, sandy, silty, trace of gravel ,

gray	 45

	

11 3
Sand, fine to coarse, clayey, silty ,

trace of gravel, gray 	 11

	

12 4
Silt and fine sand, gray	 3

	

12 7
Clay, sandy, silty, trace of gravel ,

gray	 3

	

13 0

Geologi c
_source

	

Materia l

Glacial drift :
Clay, organic, black
Clay, silty, s ndy, brown
Silt, sandy, clayey, trace of gravel ,
brown

Sand, fine to medium, clayey, silty ,
trace of gravel, gray 	

Silt, sandy, clayey, gray
Clay, sandy, silty

Carlile Formation :
Shale, bentonitic, slightly calcareous ,

	

fine sand laminae, dark-gray to black
Shale, laminated, calcareous, micaceou s

in part, light to dark-gray

145-55-22AB B
(Log from U .S . Air Force )

Altitude :

	

1138 feet

Thicknes s
(feet)

Depth
(feet )

1 1
8 9

9 1 8

23 4 1
4 4 5

47 9 2

12 104

26 13 0

2 2
7 9
6 1 5
3 1 8

13 3 1

14 45

217



NDSWC 399 8

LOCATION : 145-55-23000 DATE DRILLED : June

	

197 0

ALTITUDE : 1135 DEPTH :

	

16 0
(Rhin) (FT)

	RESISTANCE I0HMsI

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Clay, silty, sandy ,
yellowish .

Sand, medium to coarse ,
gravelly, subangular t o
subrounded, lenticular ;
varicolored from white
to black .

Clay, silty, sandy, pebbly ,
olive-gray ; numerous grave l
stringers and occasiona l
cobbles (till) .

Clay, silty, sandy, pebbly ,
olive-gray ; fine grave l
stringers and occasiona l
cobbles and pebbles (till) .

Carlile Formatio n

Shale, silty, dark-brown ,
soft, noncalcareous ;
contains layers of light -
blue noncalcareou s
bentonitic clay .



NDSWC 429 7

LOCATION : 145-55-27DD0 DATE DRILLED : November 197 0

ALTITUDE : 114o DEPTH :

	

24 0
(FT, MSl) (ET1

RESISTANCE	 (WHMSI

	

DESCRIPTION OF DEPOSIT S
Glacial drif t

	

0-10

	

Gravel, fine, sandy ,
poorly sorted, subangula r
to subrounded, oxidized .

	

10-55

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray ; contain s
lenses of sand and fine
gravel .

Sand, fine to medium,
clayey, silty, olive-gray ,
interbedded .

Silt, clayey, sandy, olive -
gray, laminated .

Gravel, fine, sandy ,
poorly sorted, subrounded .

Clay, silty, sandy, pebbly ,
olive-gray ; occasiona l
cobbles (till) .

Greenhorn Formatio n

219-240 Shale, silty, dark-gray
to brownish-black, hard ,
waxy, calcareous .



145-55-31CC D
USGS 1 2

(Log from Dennis, 1948 )

Altitude :

	

1240

	

fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Depth
(feet )

Glacial

	

drift :
Till,

	

weathered,

	

yellow	 36 3 6
Gravel

	

with

	

some

	

clay	 8 4 4
Till,

	

unweathered,

	

gray,

	

bouldery	 122 16 6

Cretaceous,

	

undifferentiated :
4 17 0Shale	

145-55-31DD C
USGS 1 3

(Log from Dennis, 1948 )

Altitude :

	

1223 fee t

Glacial drift :
Till, weathered,

	

yellow	 6 6
Sand, with

	

some

	

clay	 4 1 0
Till, weathered, yellow	 7 1 7
Sand, coarse	 5 2 2
Gravel	 12 34
Till,

	

gray,

	

bouldery	 131 16 5

Cretaceous, undifferentiated :
15 18 0Shale	

145-55-3200 0
USGS 1 4

(Log from Dennis, 1948 )

Altitude :

	

1215 feet

Glacial drift :
Till, weathered, yellow	 15

	

1 5
Sand and gravel with some clay 	 12

	

2 7
Till, gray, bouldery	 4

	

3 1

145-55-32DC C
USGS 1 5

(Log from Dennis, 1948 )

Altitude :

	

1210 feet

Glacial drift :
Till, weathered, yellow	 12

	

1 2
Gravel, with considerable clay 	 6

	

1 8
Till, unweathered, gray, very bouldery 	 118

	

13 6

22 0



NDSWC 400 2

LOCATION : 145-56-02CCD DATE DRILLED : June

	

197 0

ALTITUDE : 1 320 DEPTH :

	

140
(FT, MSL)

	

(FT)

POTENTIAL (MV)	 RESISTANCEIOHMSI

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

Silt, white, leache d
(loess?) .

	

3-5

	

Clay, silty, sandy ,
yellowish-gray, plastic ,
oxidized (till) .

	

5-10

	

Sand, fine to medium ,
reddish-brown, oxidize d
(till) .

	

10-16

	

Clay, silty, sandy, pebbly ,
olive-brown, oxidize d
(till) .

	

16-28

	

Silt, clayey, sandy, pebbly ,
• olive-gray, hard, brittl e

(till) .

Cretaceous,undifferentiate d

	

28-44

	

Shale, siliceous, black ,
noncalcareous ; hard
silicified stringers i n
lower 8 ft .

44-130 Shale, silty, light-gray ,
chalky, highly calcareous ;
siltstone in places .

	

130-140

	

Shale, black, hard, brittle ,
white-specked, slightl y
calcareous .

145-56-03CD C
NDSWC 561 6

Altitude :

	

1345 feet

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Clay, silty, sandy, pebbly, yellowish-

brown,

	

plastic,

	

oxidized

	

(till)	 12 1 2
Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gray,
15 2 7plastic,

	

calcareous

	

(till)	

Pierre Formation :
Shale,

	

clayey,

	

light-

	

to medium-gray ,
very calcareous ;

	

some white

	

specks---- 33 6 0

22 1



NDSWC 400 3

LOCATION : 145-56-04DCC

	

DATE DRILLED : June 197 0

ALTITUDE : 1 39 0
(FT, MSL)

DEPTH : 8 0
(FT)

_POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-22

	

Clay, silty, sandy ,
yellowish-gray, oxidize d
(till) .

	

22-45

	

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

	

45-55

	

Silt, sandy, olive-gray ,
highly calcareous .

Pierre Formatio n

	

55-80

	

Shale, silty, light-gray ,
chalky, highly calcareous .

145-56-05DC B
(Log from U .S . Air Force )

Altitude :

	

1401 feet

Geologi c
	 source

	

Materia l

Glacial drift :
Sand, fine, clayey, organic, black
Clay, sandy, silty, trace of gravel ,

brown	
Clay, sandy, silty, trace of gravel ,

gray	

	

Clay, silty, trace of sand, stiff, gray	

Pierre Formation :
Shale, clayey, silty in part, fossil -

iferous, laminated	
Shale, bentonitic in part, calcareous ,

fossiliferous, dark-gray, mottle d
brown ; contains numerous siliceous
concretions

222

Thicknes s
(feet)

Dept h
(feet )

2 2

14 1 6

25 4 1
3 4 4

39 8 3

47 130



NDSWC 4005

LOCATION : 145-56-06000 DATE DRILLED : June

	

197 0

ALTITUDE : 1450 DEPTH : 10 0
IFT, MSLI (F11

DESCRIPTION OF DEPOSIT S
Glacialdrif t

Clay, silty, sandy, pebbly ,
olive-yellowish-brown ,
stiff, brittle, oxidize d
(till) .

o . o

~oO a

o0 _4I1 25-42 Clay, silty, olive-gray ,
hard, brittle ; occasiona l
sand and pebbles .

42-53 Gravel, fine, clayey ,
sandy, poorly sorted ,
subangular to subrounded .

	

53-75

	

Clay, silty, sandy, pebbly ,
olive-gray, hard, brittle ;
occasional cobbles an d
boulders (till) .
Pierre Formatio n

	

75-100

	

Shale, silty, light-gray ,
hard, brittle, highl y
calcareous .

145-56-06DC B
(Log from U .S . Air Force )

Altitude :

	

1415 fee t

Geologi c
_source

	

Materia l

Glacial drift :
Clay, silty, organic, black	
Sand, medium to coarse and gravel, fine ,

trace of silt, brown	
Clay, silty, sandy, trace of gravel ,

gray
Silt, clayey, gray	

Pierre Formation :
Clay, calcareous, greenish-gray, thi n

bedded
Shale, calcareous, greenish-gray, thi n

bedded	

145-56-07AA B
NDSWC 400 4

Altitude :

	

1410 fee t
Glacial drift :

Clay, silty, sandy, pebbly, olive-brown ,
plastic, oxidized (till)

Clay, silty, sandy, pebbly, cobbly ,
olive-gray, stiff (till)

Pierre Formation :
Shale, silty, hard, brittle, chalky ,

highly calcareous
223

-25

	

Sand, fine to medium ,
dark-gray, well-sorted ,
subangular to subrounded .

Thicknes s
(feet)

Dept h
(feet

3 3
12 1 5

12 2 7
14 4 1

24 6 5
65 13 0

21 2 1
20 4 1

19 6 0



NDSWC 841 2

LOCATION : 145-56-24DDD DATEDRILLED :July

	

197 2

ALTITUDE : 1255 DEPTH :

	

45
IFT, MSL)

	

(FT I

POTENTIAL IMvI

	

RESISTANCE	 IOHMSI

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-13

	

Clay, silty, sandy, pebbly ,
cobbly, yellowish-brown ,
oxidized (till) .

20

	

13-23

	

Clay, silty, sandy ,
gravelly, cobbly, bouldery ,
olive-gray, calcareou s
(till) .

	

23-27

	

Sand, fine to coarse ,
clayey, moderately sorted ,
subangular to rounded .

	

27-35

	

Silt, clayey, sandy, medium -
gray, highly calcareous .

	

35-43

	

Clay, silty, sandy, pebbly ,
dark-gray, calcareous ;
occasional cobbles an d
boulders (till) .

80

	

43-45

	

Boulder, granitic .

145-56-32CD B
(Log from U .S . Air Force )

Altitude :

	

1386 feet

Geologi c
	 source

	

Materia l

Glacial drift :
Silt, sandy, clayey, brown
Clay, sandy, silty, trace of gravel ,

brown	
Clay, sandy, silty, trace of gravel ,

gray	
Silt, sandy, clayey, trace of gravel ,

gray	
Clay, sandy, silty, trace of gravel ,

gray	
Sand, fine, silty, clayey, trace of

gravel, numerous shale fragments ,
dark-gray	

Clay, sandy, silty, trace of gravel ;
thin gray silt seams 54 to 57 ft	

Sand, fine to medium, gray	
Clay, silty, sandy, trace of gravel ,

gray	
Sand, fine to medium, clayey, silty ,

gray	
Clay, sandy, silty, trace of gravel ,

gray	

224

Thicknes s
(feet)

Dept h
(feet )

3 3

15 1 8

15 3 3

2 3 5

2 3 7

10 4 7

31 7 8
4 8 2

5 8 7

21 10 8

22 13 0



NDSWC 400 8

LOCATION : 145-57-04DDD DATE DRILLED : June

	

197 0

ALTITUDE : 1 510 DEPTH :

	

12 0
(FT, MSL) (FT)

-120

145-57-07AAA 1
NDSWC 401 0

Altitude :

	

1445 feet

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Sand,

	

medium to coarse,

	

gravelly ,
moderately sorted,

	

subangular t o
subrounded	 16 1 6

Pierre

	

Formation :
Shale,

	

siliceous,

	

black,

	

hard	 24 4 0

22 5

POTENTIAL (MV)	 RESISTANCE (OHMS) DESCRIPTION OF DEPOSIT S
Glacial	 drif t

0-28

	

Silt, clayey, sandy ,
gravelly, cobbly, poorl y
sorted, angular to sub-
rounded, oxidized (ice-
contact deposit) .

28-41 Gravel, fine to medium ,
poorly sorted, angula r
to subrounded .

	

41-88

	

Clay, silty, sandy, pebbly ,
gravelly, olive-gray (till) .

a

Pierre Formatio n

88-120

	

Shale, gray to black ,
soft to brittle, noncal-
careous .



NDSWC 400 9

LOCATION : 145-57-08AAA DATE DRILLED : June

	

197 0

ALTITUDE :
(FT, MSL)

1475 DEPTH :
In)

80

	RESISTANCE (OHMSI

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift

0-22~ Clay, silty, sandy, pebbly ,
olive-brown, plastic ,
oxidized ; thin grave l
stringers (till) .

	

22-48

	

Clay, silty, sandy, pebbly ,
olive-gray ; stringers o f
gravel (till) .

Pierre Formatio n

	

48-80

	

Shale, black, hard, brittle ,
bentonitic, noncalcareous .

140

16 0

180

200

220

240
22 6



NDSWC 400 7

LOCATION : 145-57-10AAA DATEDRILLED :June

	

197 0

ALTITUDE : 1545 DEPTH :

	

20 0
IFT, MSL) (FT)

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

	

19-31

	

Clay, silty, pebbly, olive-
gray, plastic (till) .

	

31-131

	

Clay, silty, pebbly, olive -
gray ; occasional cobble s
(till) .

Glacial drif t

0-19

	

Clay, silty, sandy, pebbly ,
olive-brown, plastic ,
oxidized (till) .

Pierre Formatio n

131-195

	

Shale, black, hard ,
brittle, tight, noncal-
careous .



NDSWC 4006

LOCATION : 145- 57 -1 1 AAA DATE DRILLED : June

	

197 0

ALTITUDE : 1 500 DEPTH :

	

14 0
(FT, MSL) (FT)

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

Clay, silty, sandy ,
yellowish-gray, leache d
(till) .

	

5-25

	

Clay, silty, sandy, pebbly ,
olive-brown, plastic ,
oxidized (till) .

Clay, silty, sandy, pebbly ,
plastic, gravel an d
cobbles from 105 to 10 7
ft (till) .

Clay, silty, sandy, pebbly ,
tight ; blocks of blac k
and light-gray shale .

Pierre Formatio n

	

128-140

	

Shale, silty, light-gray ,
hard, brittle, highl y
calcareous .

145-57-17DD A
(Log from U .S . Air Force )

Altitude :

	

1490

	

feet

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial drift :
Sand,

	

fine, organic	 2 2
Silt,

	

clayey ,
to

	

19
trace of gravel

	

(brow n
ft)	 29 3 1

Silt,

	

sandy, gray	 6 3 7
Silt,

	

sandy and

	

clay,

	

brownish-gray	 4 4 1

Pierre Formation :
Shale, dark-gray,

	

fractured	 12 5 3
Shale, silty,

	

dark-gray,

	

massive	 77 13 0

22 8



NDSWC 427 4

LOCATION : 145-57-18DCC DATE DRILLED : October

	

197 0

ALTITUDE : 1 430 DEPTH :

	

80
(FT, MSL)

	

(FT)

	RESISTANCE IOHMSI	 DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

18-22

	

Sand, medium, gray, well -
sorted, subrounded .

	

_22-31	 Silt, clayey, olive-gray ,
cohesive .

	

31-41

	

Silt, clayey, olive-gray ;
light-gray streaks ;
occasional sand an d
pebbles .

	

41-44

	

Boulder, granitic .

Pierre Formatio n

--80

	

44-80

	

Shale, light-gray, hard ,
brittle, tight, bentonitic ,
noncalcareous, laminated .

-100

— 120

-140

-160

-180

-200

— 22 0

240

	

22 9



NDSWC 4275

LOCATION : 145-57-24DDD DATE DRILLED : October

	

197 0

ALTITUDE : 1420 DEPTH :

	

32 0
(FT(

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift

	

0-14

	

Clay, silty, sandy ,
yellowish-gray, oxidized ,
leached (till) .

	

14-48

	

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

	

48-51

	

Gravel, fine, sandy ,

(FT, MSL)

POTENTIAL (MV)

— 20

— 40

poorly sorted, subrounded .

J . 55-6 6

- 80

	

66-29 6

2 fl

-10 0
c

-120

o :

Sand, medium, lignitic ,
dark-gray, well-sorted ,
subrounded, loose .

Clay, silty, sandy, pebbly ,
olive-gray, cohesive ;
occasional cobbles an d
boulders .

23 0



NDSWC 4275, Continue d

LOCATION : 145-57-24DDD DATEDRILLED :October

	

197 0

ALTITUDE : 1420 DEPTH :

	

320
(FT, MSL)

	

(FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Niobrara Formatio n

296-320

	

Shale, silty, light-gray ,
hard, tight, highl y
calcareous ; dark streaks .



NDSWC 841 8

LOCATION : 145-57-31AAB DATE DRILLED : July

	

197 2

ALTITUDE : 1 310 DEPTH :

	

10 0
(FT, MSLI IFTI

POTENTIAL (my)	 RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-5

	

Clay, silty, sandy, pebbly ,
yellowish-brown, plastic ,
oxidized (till) .

	

5-20

	

Sand, fine to coarse ,
gravelly, moderatel y
sorted, angular to sub -
rounded, oxidized .

Gravel, fine to coarse ,
sandy, moderately sorted ,
angular to rounded ,
oxidized .

	

40-47

	

Cobbles, boulders, an d
gravel .

47-80 Sand, fine to coarse ,
clayey, well-sorted ,
subangular to rounded ,
oxidized .

	

80-131

	

Silt, clayey, medium-gray ,
plastic, highly calcareous .

	

140-180

	

Clay, silty, sandy, pebbly ,
dark-gray, calcareous .



145-57-33C B
(Log from U .S . Air Force )

Altitude :

	

1514 fee t

Geologic
Materia l_source

Thickness
{feet)

Dept h
(feet )

Glacial

	

drift :
Topsoil,

	

silty,

	

black	 2 2
Clay,

	

sandy,

	

silty,

	

brown	 11 1 3
Sand,

	

fine,

	

and

	

clay ;

	

silty,

	

trace

	

o f
gravel, yellowish-brown and gray 	 6 1 9

Clay and

	

silt,

	

trace of sand,

	

brownish -
gray	 6 2 5

Sand and

	

gravel,

	

clayey,

	

silty,

	

gray	 12 3 7
Clay,

	

silty,

	

sandy,

	

trace of gravel ,
dark-gray	 12 4 9

Clay and

	

silt,

	

trace of sand and

	

gravel ,
dark-gray	 18 6 7

Clay,

	

sandy,

	

silty,

	

trace of gravel ,
dark-gray	 41 108

Silt,

	

sandy,

	

trace of clay,

	

gray	 4 11 2
Sand,

	

fine,

	

silty,

	

clayey,

	

gray ;

	

very
dense	 5 11 7

Silt,

	

trace of

	

sand,

	

dark-gray,

	

very
dense	 13 130

23 3



NDSWC 590 4

LOCATION : 145-58-03CCD

	

DATE DRILLED : October 197 0

ALTITUDE : 1 280

	

DEPTH : 16 0
(FT, MSL)

	

(FT )

	RESISTANCEWWHMSI

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-12

	

Clay, silty, brown t o
black, partially oxidized ;
contains organic materials .

12-32 Clay, very silty, dark-
bluish-gray, calcareous ;
contains a few pebbles
and sand grains .

	

32-37

	

Sand, fine to very coarse ,
subangular to rounded .

	

37-140

	

Clay, very silty, plastic ;
medium dark gray with a
few light-gray laminations .

- 160

Pierre Formatio n

141-160

	

Shale, dark-gray t o
grayish-black, plastic ,
noncalcareous .

-180

- 200

— 220

240
234



NDSWC 8416

LOCATION : 145-58-24BAD DATE DRILLED :July

	

197 2

ALTITUDE : 1280 DEPTH : 15 0
(FT, MSLI WTI

Clay, silty, sandy, pebbly ,
dark-yellowish-brown to
brownish-black, moderatel y
calcareous (till) .

Sand, fine to medium ,
silty, clayey, shaly ,
subrounded .

	

42-140

	

Silt, moderately clayey ,
slightly sandy, medium -
gray, highly calcareous .

140-141-'Boulder, granite, reddish-
pink .

Pierre Formatio n

	

141-150

	

Shale, slightly siliceous ,
medium-dark-gray to grayish -
black, moderately wel l
indurated, noncalcareous .

POTENTIAL (MV)	 RESISTANCE(OHMS)

0 0 0
>oo~

DESCRIPTION OF DEPOSIT S
Glacial drif t

0-16

	

Clay, moderately silty ,
pebbly, sandy, dark -
yellowish-brown to medium-
gray, oxidized (till) .

16-17 Gravel, fine to coarse ,
angular to subrounded ,
oxidized .

23 5



NDSWC 841 7

LOCATION : 145-58-24BDD DATE DRILLED : July

	

197 2

ALTITUDE : 1 273 DEPTH :

	

200
(FT. MSL)

	

(FT)

	 RESISTANCEIWHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

0-14 Clay, silty, sandy, dark-
yellowish-brown, oxidize d
(alluvium) .

	

14-18

	

Clay, very silty, moderatel y
sandy, medium-gray t o

~~_greenish-gray, highly
calcareous .

	

18-22J

	

Sand, fine to coarse ,
slightly clayey, subang-
ular to rounded, slightl y
oxidized .

	

22-29

	

Clay, very silty, olive -
gray to medium-gray ,
highly calcareous (alluvium) .

	

29-63

	

Sand, fine to very coarse ,
gravelly, shaly, subangula r
to well-rounded .

63-100 Silt, slightly to moderatel y
clayey, medium-gray, highl y
calcareous .

	

145-175

	

Gravel, fine to coarse ,
slightly clayey, subang-
ular to well-rounded ; som e
cobble-sized material .

Niobrara Formatio n

	

175-183

	

Shale, brownish-black ,
moderately well indurated ,
noncalcareous .

	

183-195

	

Shale, medium-light-gray ,
moderately well indurated ,
highly calcareous ; contain s
a few white specks .

	

195-200

	

Shale, slightly siliceous ,
brownish-black to light -
brownish-gray, moderatel y
well indurated, highly
calcareous .



145-59-02CC B
(Log from Empire Drilling Co . )

Altitude :

	

1450

	

fee t

Geologi c
source Material

Thickness
(feet)

Depth
(feet )

Glacial drift :
Till, oxidized	 20 2 0
Till, gray	 4 2 4
Sand	 3 2 7
Till,

	

gray	 33 6 0

Pierre

	

Formation :
Shale	 20 80

23 7



NDSWC 4340

LOCATION : 145- 59- 0 3AAA DATE DRILLED : August

	

197 1

ALTITUDE : 1435 DEPTH :

	

22 0
(FT, MSL) (FT)

POTENTIAL (MV)

	

RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S
oo "

	

Glacial	 drif t

0-16

	

Clay, very silty, sandy ,
pebbly, dusky-yellow t o
moderate-olive-brown ,
oxidized (till) .

16-194

	

Clay, silty, light-olive-
gray to dark-greenish-gra y
to medium-dark-gray ;
possibly fossiliferou s
with gypsum crystals .

	

194-199

	

Shale, siliceous, black .

Pierre Formatio n

	

199-206

	

Shale, very silty, nearl y
white, highly calcareous .

	

206-220

	

Shale, silty, medium-gray ,
highly calcareous .

23 8



NDSWC 433 7

LOCATION : 145-59-10DDD DATE DRILLED : August

	

197 1

ALTITUDE : 1450 DEPTH :

	

24 0
(FT, MSL) IFTI

_POTENTIAL (MV)_	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-5

	

Silt, clayey, pebbly ,
yellowish-gray, leache d
(till) .

	

5-27

	

Clay, silty, sandy, pebbly ,
reddish-olive-brown ,
oxidized (till) .

	

27-93

	

Clay, silty, sandy, pebbly ,
olive-gray ; frequent
cobbles and boulders an d
occasional sandy gravell y
streaks (till) .

	

93-103

	

Clay, black ; contain s
occasional limestone an d
siltstone pebbles and shal e
boulders .

	

103-120

	

Clay, black, hard, solid .

	

120-127

	

Clay, very silty, light-
gray, calcareous .

	

127-135

	

Clay, silty, sandy, pebbly ,
olive-gray (till) .

	

135-168

	

Silt, very clayey, light -
to light-medium-gray ; som e
fine sandy lenses inter-
bedded .

	

168-17

	

__Sand, fine to medium ,
sorted, subrounded .

176-194 —

	

Sand, medium to coarse ,
well-sorted, subrounded .

	

194-201

	

Gravel, fine to coarse ,
generally subrounded ;
mostly carbonates and dark -
brown silicates, some shale .

Clay, silty, olive-gray
(possibly till) .

Boulder, granitic, greenish .

Clay, silty, olive-gray
(possibly till) .

Pierre Formatio n

	

210-228

	

Shale, very silty, ver y
light gray, calcareous .

	

228-240

	

Shale, very silty, medium- to
medium-dark-gray, calcareous .



NDSWC

	

851 3

LOCATION : 145-59-15DDD DATEDRILLED :September

	

197 2

ALTITUDE : 1428 DEPTH :

	

20 0
IFT, MSL) (FT)

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-16

	

Clay, silty, sandy ,
gravelly, dark-yellowish -
brown, oxidized (till) .

	

16-23

	

Gravel, fine to coarse ,
sandy, shaly, angular t o
subrounded .

	

23-76

	

Clay, silty, sandy, pebbly ,
-4O )

	

olive-gray, calcareous ;
a few thin gravel layer s
(till) .

	

76-114

	

Clay, very silty, sandy ,
pebbly, medium-gray ,
highly calcareous ; som e
reworked shale (till) .

	

114-132

	

Sand, very fine to medium ,
subrounded ; a few clay
layers .

	

,132-148

	

Clay, very silty, medium -
gray, highly calcareous ;
a few sand grains (glacio -
fluvial sediment) .

Sand, fine to coarse ,
slightly clayey, ligniti c
shaly, moderately wel l
sorted .

Pierre Formatio n

	

179-200

	

Shale, siliceous, grayish-
black to black, moderatel y
well indurated, noncal-
careous .

RESISTANCE lows)



NDSWC 433 8

LOCATION : 145-59-17AAA1 DATE DRILLED : August

	

197 1

ALTITUDE : 1443 DEPTH :

	

24 0
(FT, MSLI (FT)

	

188-193

	

Clay, silty, olive-gray ,
cohesive .

3-204 and, medium, dark-gray ,
well-sorted, subrounded ;
shale fragments .

Pierre Formatio n

	

204-240

	

Shale, very silty, nearl y
white, chalky, highly
calcareous .

240

	

24 1

(

RESISTANCE (oHMSI

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-5

	

Sand, fine, clayey ,
yellowish-gray to brown .

	

5-17

	

Sand, fine to coarse ,
slightly gravelly, moderatel y
well sorted and uniform .

	

17-40

	

Clay, very sandy, gravell y
(till) .

	

40-53

	

Gravel, fine to coarse ,
slightly sandy, generall y
subrounded ; mostl y
carbonate, silicate, an d
shale fragments .

Clay, very silty, sandy ,
pebbly, olive-gray (till) .

	

81-101

	

Clay, medium-dark-gray ,
plastic ; interbedded wit h
nonplastic silt and clayey
very fine sand .

	

101-132

	

Sand, fine to medium ,
light-olive-gray, subrounded .

J32-184—

	

Clay, very silty, medium -
gray ; thinly interbedded .

184-188

	

Sand, fine, dark-gray ,
subrounded, uniform ; shal e
fragments .

o °c

67-8 1

=100

58-67

	

Gravel, fine to coarse ,
slightly sandy, generall y
subrounded .

53-58

	

Clay, very sandy, gravell y
(till) .



NDSWC 851 5

LOCATION : 145-59-19606 DATE DRILLED : September

	

197 2

ALTITUDE : 1 427 DEPTH :

	

240
(FT, MSL)

	

(FT)

POTENTIAL (MV)	 RESISTANCE(OHMSI

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift

0-6----jClay, silty, moderatel y
sandy, pebbly, dark -
yellowish-brown, oxidize d
(till) .

	

6-17

	

Sand, fine to coarse ,
slightly clayey, subangula r
to subrounded, well-oxidized .

40

	

X17-41

	

Clay, moderately silty ,
sandy, pebbly, olive-gray ,
calcareous ; occasiona l
cobbles (till) .

	

41-47

	

Sand, very fine to medium ,
slightly clayey, shaly ,
subangular to subrounded ;
some lignite .

	

47-88

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareous ;
contains a few cobbles .

	

88-91

	

Sand, fine to very coarse ,
subangular to rounded .

	

91-135

	

Clay, silty, sandy, pebbly ,
medium-dark-gray, calcar-
eous ; some angular lignit e
fragments .

	

135-144

	

Sand, very fine to ver y
coarse, subangular t o
rounded ; siliceous roc k
fragments and lignite .

	

144-209

	

Clay, silty, sandy, pebbly ,
gravelly, medium-dark-gra y
to dark-brownish-gray ,
calcareous ; a few cobble s
and a few thin grave l
stringers (till) .

Pierre Formatio n

	

209-240

	

Shale, medium-light-gra y
to light-gray, moderately
well indurated, very highl y
calcareous ; occasiona l
small white specks .



NDSWC 851 4

LOCATION : 145-59-20CBB DATE DRILLED : September

	

197 2

ALTITUDE : 1429 DEPTH :

	

24 0
(FT, MSL) (FT)

POTENTIAL (MV)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

0-8 Clay, silty, sandy, pebbly ,
gravelly, yellowish-brown ,
oxidized (till) .

20

	

8-108

	

Clay, sandy, silty, pebbly ,
gravelly, olive-gray ,
moderately calcareous ;
contains cobbles (till) .

	

108-123

	

Clay, very silty, medium-
dark-gray, highly calcar-
eous ; occasional san d
stringers (glaciofluvia l
sediment) .

	

123-136

	

Clay, sandy, silty, pebbly ,
olive-gray, moderatel y
calcareous ; abundan t
lignite fragments (till) .

	

136-148

	

Clay, very silty, medium-
dark-gray, slightl y
indurated, highly calcar -
eous (glaciofluvial sediment) .

Gravel, fine to coarse ,
sandy, angular to rounded .

Clay, silty, sandy, ver y
gravelly, medium-dark-gray ,
highly calcareous ; some
reworked shale (Pierre For-
mation) fragments an d
blocks, gravel layer s
(glaciofluvial sediment) .

Pierre Formatio n

	

220-240

	

Shale, slightly siliceous ,
medium-dark-gray, moderatel y
well indurated, slightl y
calcareous ; occasiona l
brownish-gray concretion s
and small white specks .



145-59-27BC D
(Log from Empire Drilling Co . )

Altitude: 1440 feet

Geologic

	

Thickness

	

Dept h
	 source

	

Material ,	 (feet)	 (feet )

Glacial drift :
Topsoil	
Sand and gravel 	
Boulders	
Till, gray	
Sand and gravel 	
Till, g r ay	
Gravel	
Gravel with shale pebbles 	

Niobrara Formation :
Shale	

	

2

	

2

	

19

	

2 1

	

2

	

2 3

	

32

	

5 5

	

2

	

5 7

	

108

	

16 5

	

24

	

190

	

39

	

22 9

	

6

	

23 5

244



NDSWC 829 8

LOCATION : 145- 59- 28BA C

ALTITUDE : 142 0
(FT, MSL)

DATE DRILLED : April 1972

DEPTH : 20 0
(FT)

	RESISTANCE IOHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-27

	

Gravel, coarse to very
coarse, sandy ; subrounde d
pebbles .

	

27-31

	

Silt, clayey, olive-gray .

	

31-40

	

Sand, gravelly, subrounded .

	

40-48

	

Silt, clayey, olive-gray .

	

48-52

	

Sand, coarse to very
coarse, subrounded .

	

100-145

	

Gravel medium to very
coarse, sandy, pebbly .

	

145-200

	

Clay, light-gray, very
solid ; slightly yellowis h
orange oxidized areas .

200

— 220

240
245



NDSWC 829 7

LOCATION : 145-59-34BBB

	

DATE DRILLED : Apri 1 197 2

ALTITUDE : 1430

	

DEPTH : 22 0
(FT, MSLI

	

(FT)

RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-19

	

Gravel, sandy, oxidized ;
contains abundant limestone .

-20

	

19-24

	

Clay, yellowish-gray ,
oxidized (till) .

	

24-142

	

Gravel, coarse to very

coarse, sandy, slightl y
shaly, subrounded to well -
rounded .

Clay, silty, light-gra y
to olive-gray ; occasiona l
pyrite specks .

180-220

	

Clay, olive-gray to light -
gray, solid ; contain s
specks .



NDSWC 434 1

LOCATION : 145-60-11DDD DATE DRILLED : August

	

197 1

ALTITUDE : 1424 DEPTH :

	

240
(FT, MSL)

	

(FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

	

0-4

	

Silt, clayey, sandy ,
yellowish-gray, leache d
(till) .

	

4-10

	

Clay, silty, slightl y
sandy, pebbly, olive-brown ,
oxidized (till) .

	

10-14

	

Sand, medium to coarse ,
subrounded, heavily iro n
stained .

	

20-30

	

Sand, fine to coarse ,
gravelly, generally sub -
rounded .

	

30-78

	

Clay, silty, very sandy ,
pebbly, olive-gray ;
carbonate cobbles an d
boulders (till) .

	

78-84

	

Clay, dark-gray, cohesive .

	

90-118

	

Clay, silty, very sandy ,
pebbly, olive-gray (till) .

	

118-140

	

Sand, silty, clayey ,
gravelly ; occasional lense s
of carbonate gravel .

="-—140

	

140-202

	

Silt, sandy, clayey ;
occasional fine to mediu m
sand lenses .

Pierre Formatio n

223-240

	

Shale, very silty, whit e
to light-medium-gray ,
highly calcareous .



NDSWC 434 2

LOCATION : 145-60-1 5BBB DATE DRILLED : August

	

197 1

ALTITUDE : 1435 DEPTH :

	

20 0
(FT, MSL)

	

(FT)

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift

Sand, fine to coarse, red ,
subrounded, iron-stained ,
oxidized .

Gravel, fine to medium ,
sandy, shaly, subrounded .

Clay, silty, very sandy ,
pebbly, olive-gray ;
carbonate cobbles an d
boulders (till) .

Gravel, fine to coarse ,
sandy, generally subrounded .

W 47-147 Clay,

	

silty ,
olive-gray ;
cobbles

	

and

sandy ,
frequen t
boulders

pebbly ,

(till) .

	

147-178

	

Gravel, fine to coarse ,
slightly sandy, subrounded ;
dark-brown silicates an d
granitics, some lignite .

Pierre Formatio n

	

178-200

	

Shale, very silty, medium -
gray .



NDSWC 434 3

LOCATION : 145-60-17666 DATEDRILLED :August

	

197 1

ALTITUDE : 1450 DEPTH :

	

18 0
(FT, MSL) In)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Silt, clayey, yellowish-
gray, leached .

Clay, silty, slightl y
sandy, moderate-olive -
brown, oxidized .

	

6-26

	

Sand, fine to medium ,
reddish-brown, subrounded ;
occasional silty streaks .

	

53-63

	

Silt, olive-gray, soft ,
crumbly .

	

63-161

	

Clay, silty, slightl y
sandy, pebbly ; occasiona l
rocks (till) .

	

161-165

	

Clay, black, noncalcareou s
(macerated shale) .

Pierre Formatio n

	

165-180

	

Shale, siliceous, black ,
noncalcareous .



145-60-25CC B
(Log from Empire Drilling Co . )

Altitude :

	

1435

	

fee t

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Glacial drift :
Topsoil	 2 2
Clay,

	

sandy	 9 1 1
Till,

	

yellow	 10 2 1
Sand,

	

fine	 1 2 2
Till,

	

gray	 38 6 0
Boulders	 2 6 2
Till,

	

gray	 103 16 5
Till,

	

gray

	

with

	

boulders	 10 17 5
Clay	 5 18 0
Sand

	

and

	

gravel ;

	

lignite

	

and

	

shale
20 20 0pebbles	

25 0



NDSWC 589 0

LOCATION : 145-61-04DAA DATE DRILLED : October

	

197 0

ALTITUDE : 1470 DEPTH :

	

220
(FT, MSL)

	

(FT)

	RESISTANCE(OHMSI

	

DESCRIPTION OF DEPOSITS
Glacial drif t

0-13 Clay, silty, sandy, dusky -
yellow to yellowish-brown ,
oxidized (till) .

	

13-45

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

	

45-150

	

Sand, very fine to ver y

	

,J__

	

coarse, subangular t o
rounded ; about 60 to 7 0
percent quartz and feld-
spar, 15 to 20 percen t
shale, and 15 to 20 percen t
carbonates, igneous an d
metamorphic rock fragments ;
interval contains severa l
olive-gray silty clay beds .

Gravel, fine to coarse ,
sandy, angular to well -
rounded ; about 40 percen t
carbonates, 30 percen t
shale and siltstone, an d
30 percent granitic an d
metamorphic rock fragments .

165-197 Sand, fine to coarse, sub -
angular to rounded ; mostl y
quartz and shale .

Pierre Formatio n

	

202-220

	

Shale, siliceous, bentonitic ,
noncalcareous to very cal-
careous ; grayish black t o
black with light-gray
layering .



NDSWC 590 6

LOCATION : 145-61-04DAD DATE DRILLED : October

	

197 0

ALTITUDE : 1 470 DEPTH :

	

16 0
(FT, MSL) (FT)

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

Clay, silty, sandy, pebbly ,
dusky-yellow to yellowish -
brown, oxidized (till) .

Clay, silty, sandy, pebbly ,
olive-gray (till) .

Sand, very fine to medium ,
subangular to rounded .

Clay, silty, sandy, pebbly ,
olive-gray, calcareous ;
contains cobbles (till) .

96=9 8

-100

	

98-10 1

1 01 160

Sand, very fine to medium .

Clay, silty, olive-gray .

Sand, very fine to ver y
coarse (average abou t
medium), subangular to
rounded ; about 70 percen t
quartz and feldspar, 1 5
percent shale, and 1 5
percent carbonate an d
granitic rocks .

25 2



145-61-04000 1
(Log from Great Northern Railway Co . )

Altitude :

	

1471 feet

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Glacial drift :
Clay and boulders	 12

	

1 2
Boulders	 2

	

1 4
Sand and gravel, saturated 	 3

	

1 7
Clay and sand	 22

	

3 9
Clay, silty, sandy, pebbly (till)	 40

	

7 9
Sand	 8

	

8 7
Clay	 3

	

9 0

145-61-04000 2
(Log from Great Northern Railway Co . )

Altitude :

	

1471 feet

Glacial drift :
Clay, sandy	 12

	

1 2
Sand, gravelly	 36

	

4 8
Gravel, clayey, sandy 	 17

	

6 5
Clay, silty	 15

	

8 0
Sand	 17

	

9 7
Clay, silty	 23

	

12 0
Clay	 20

	

14 0
Sand, gravelly	 13

	

15 3

253



NDSWC 431 4

LOCATION : 145-61-07AAA DATEDRILLED :August

	

197 1

ALTITUDE : 1 485 DEPTH :

	

380
(FT, MSLI

	

(FT)

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Silt, clayey, sandy, pebbly ,
yellowish-gray, oxidized ,
leached .

Clay, silty, sandy, reddish-
olive-brown, oxidized ;
contains pebbles an d
cobbles (till) .

Gravel, fine to coarse ,
sandy, cobbly, subangula r
to rounded .

Silt, clayey, sandy, pebbly ,
olive-gray (till) .

Silt, clayey, sandy, pebbly ,
olive-gray ; numerous lense s
of sand and gravel (till) .

Silt, clayey, sandy, pebbly ,
olive-gray (till) .

71-110 Sand, very fine to medium ,
subrounded ; much detrita l
lignite .

Silt, clayey, olive-gray ;
occasional sand grains an d
pebbles (till) .

	

120-151

	

Sand, very fine to medium ,
light-olive-gray, subrounded ;
thin silty lenses .

CL,I]

151-205 —Sand, medium, well-sorted ,
uniform ; gravelly in lower
7 or 8 ft .

	

205-297

	

Clay, silty, olive-gray ,
calcareous ; with light
and dark patches ; occasiona l
streaks of pure silt an d
very fine sand .



NDSWC 4314, Continue d

LOCATION : 145-61-07AAA DATEDRILLED :August

	

197 1

ALTITUDE : 1485 DEPTH :

	

380
(FT, MSL) (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial drift, Continue d

	

297-314

	

Sand, very fine to fine ,
light-olive-gray, subrounded ;
medium to coarse carbonat e
and lignite sand .

	

314-361

	

Clay, very silty, olive to
dark-olive-gray, smooth ,
fairly tight .



NDSWC 431 5

LOCATION : 145-61-08000 DATEDRILLED : Au g ust

	

197 1

ALTITUDE : 1 475 DEPTH :

	

22 0
(FT, MSL) (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift

	

0-11

	

Silt, clayey, sandy ,
reddish-olive-brown ,
oxidized ; contains cobble s
and gravel stringers (till) .

	

11-56

	

Silt, very clayey, sandy ;
contains pebbles an d
occasional cobbles o r
boulders (till) .

56-102 Sand, very fine to medium ,
light-olive-gray to olive -
gray ; silty clay stringer s
and interbedded detrita l
lignite .

102-164 Sand, medium to coarse ,
well-sorted, subrounded ,
uniform .

Pierre Formatio n

181-220 Shale, siliceous, black ;
interbedded with light -
gray noncalcareous clay .



NDSWC 589 1

LOCATION : 145-61-1000C DATEDRILLED :October

	

197 0

ALTITUDE : 1470 DEPTH :

	

22 0
(FT, MSL) (FTI

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

0-14 Clay, silty, moderatel y
sandy, yellowish-brown ,
oxidized ; contains some
pebbles and cobbles (till) .

	

14-46

	

Clay, silty, sandy, olive -
gray, calcareous ; contain s
pebbles, cobbles, an d
boulders (till) .

Sand, very fine to medium ,
silty, subangular ; wit h
interbedded silty clay
lenses .

	

- 65-100

	

Clay, silty, sandy, olive -
gray, calcareous (till) .

100 100-114 Sand, very fine to fine ;
interbedded olive-gray to
light-gray silty clay .

	

14-194

	

Sand, very fine to very
coarse, subangular t o

	

-120

	

rounded ; about 70 percen t
quartz and feldspar, 1 5
percent shale, and 1 5
percent carbonate, meta-
morphic, and igneous roc k
fragments .

Pierre Formatio n

202-220

	

Shale, siliceous, grayish -
black to black, noncal-
careous ; contains som e
yellowish-gray concretions .



NDSWC 434 4

LOCATION : 145-61-11DDD DATEDRILLED :August

	

197 1

ALTITUDE : 1463 DEPTH :

	

200
(FT, MSLI

	

(FT)

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
booBoa,

Silt, sandy, dusky-yellow ,
leached (till) .

	

4-10

	

Silt, clayey, very sandy ,
pebbly, moderate-olive-
brown, oxidized ; contain s
iron-stained sand lense s
(till) .

	

10-21

	

Clay, silty, sandy, pebbly ,
olive-brown, oxidize d
(till) .

	

21-69

	

Clay, silty, sandy, light -
olive-gray to olive-gray ;
pebbles and occasiona l
cobbles (till) .

	

69-85

	

Shale, black, fracture d
(reworked Pierre Formation) .

85-122 Sand, very fine, clayey ,
light-olive-gray ; pebble s
and sand lenses (till) .

	

122-181

	

Sand, fine to coarse ,
well-sorted, generall y
subrounded .

Pierre Formatio n

-18O181-200

	

Shale, silty, medium-dar k
to dark-gray, tight, noncal-
careous .

258

Glacial	 drif t

~vo a

a0 0 0 -20
O O o

0 o- c

god °

v-o 0

, c c



NDSWC 431 7

LOCATION : 145-61-16DDD DATEDRILLED :August

	

197 1

ALTITUDE : 1470 DEPTH :

	

20 0
IFT, MSLI IFT)

POTENTIAL (MV) RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial drif t

Sand, medium to coarse ,
subrounded to rounded ,
heavily iron stained ,
oxidized ; some grave l
and cobbles .

Silt, clayey, sandy, olive-
gray ; cobbles and boulder s
(till) .

Clay, silty, olive-gray .

Sand, fine to very coarse ,
lignitic, light-olive-gray .

Silt, clayey, very sandy ,
pebbly, light-olive to
olive-gray ; numerous san d
and gravel lenses (till) .

Clay, very silty, olive-
gray .

Sand, medium to coarse ,
moderately well sorted ,
subrounded .

Sand, medium to coarse ,
moderately well sorted ,
subrounded ; has gravel an d
is very shaly .

Pierre Formatio n

Shale, siliceous, black ,
hard .



NDSWC 431 6

LOCATION : 145-61-20BBB DATE DRILLED : August

	

197 1

ALTITUDE : 1484 DEPTH :

	

200
(FT, MSL)

	

IFT 1

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

	

0-7

	

Clay, very silty, sandy ,
pebbly, yellowish-gray ,
oxidized, leached .

Gravel, fine to coarse ,
sandy, subangular an d
subrounded, highly iro n
stained, oxidized .

40 .	 	 17-24

	

Clay, silty, sandy, moderate-
olive-brown to light-olive-
gray, partially oxidized .

	

24-36

	

Sand, medium, light-olive-
gray, well-sorted, sub -
rounded .

	

36-46

	

Silt, clayey, sandy, pebbly ,
olive-gray (till) .

	

46-67

	

Sand, medium, light-olive-
gray, well-sorted, sub -
rounded .

	

67-101

	

Silt, clayey, very sandy ,
pebbly, light-olive to
olive-gray ; contain s
numerous lenses of sand .

	

101-140

	

Sand, medium to coarse ,
moderately well sorted ,
subrounded ; contain s
gravel-sized shal e
particles .

-140

	

140-160

	

Gravel, fine to coarse ,
sandy, subangular t o
subrounded ; has cobbles .

16

	

160-169

	

Gravel, coarse, very shaly .

Pierre Formatio n

	

169-200

	

Shale, very silty, dark -
gray, tight .

26 0



NDSWC 431 8

LOCATION : 145-61-2000C DATE DRILLED : Augus t

	

197 1

ALTITUDE : 1490 DEPTH :

	

22 0
;FT, MSL) (FT)

POTENTIAL (MV)	 RESISTANCE IoHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Clay, very silty, sandy ,
reddish-brown, iron-stained ,
oxidized ; has pebbles an d
cobbles .

Silt, clayey, very sandy ,
light-olive to olive-gray ;
pebbles and grave l
stringers (till) .

Clay, silty, slightly sandy ,
pebbly, olive-gray, tough ;
cobbles and frequen t
boulders (till) .

Gravel, coarse, sandy ,
light-olive-gray, sub -
angular to rounded ;
cobbles and boulders .

Sand, medium to coarse ,
moderately well sorted ,
subrounded .

Clay, very silty, sandy ,
brownish-olive-gray ;
pebbles and numerou s
gravel stringers (till) .

Clay, silty, sandy, tight ;
pebbles and shal e
inclusions (till) .

Pierre Formation

Shale ; black with whit e
and gray laminae and streaks ;
numerous shale pebbles an d
layers of bentonitic clay .

0-1 8

18-3 4



NDSWC 589 2

LOCATION : 145-61-28AAA DATE DRILLED : October

	

197 0

ALTITUDE :
(FT, MSL)

1470 DEPTH :
(FT)

120

112-120

DESCRIPTION OF DEPOSITS

Glacial drif t

Clay, silty, sandy, pebbly ,
yellowish-brown, oxidize d
(till) .

Clay, silty, sandy, pebbly ,
olive-gray, calcareous
(till) .

Sand, very fine to medium ,
subangular to rounded ;
well sorted in lenses ;
interval contains some
thin silty clay lenses .

Gravel, silty, clayey ; com-
posed of shale pebbles in a
matrix of calcareous sil t
and clay (till) .

Pierre Formatio n

Shale, siliceous, grayish -
black to black, noncal-
careous, bedded .

26 2



NDSWC 431 9

LOCATION : 145-61-32BBB DATEDRILLED :August

	

197 1

ALTITUDE : 1485 DEPTH :

	

160
(FT, MSL)

	

(FT)

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacialdrift

	

0-4

	

Silt, clayey, sandy, pebbly ,
yellowish-gray, oxidized
(till) .

	

4-13

	

Clay, silty, sandy, pebbly ,
reddish-olive-brown, iron -
stained, oxidized (till) .

	

13-28s

	

Silt, clayey, sandy, pebbly ,
light-olive-gray to olive-
gray (till) .

	

28-31

	

Boulder, granodiorite .

	

31-74

	

Clay, very silty, sandy ,
gravelly, olive-gray (till) .

	

74-116

	

Silt, clayey, very sandy ,
pebbly, olive-gray ; con-
tains sand and grave l
lenses (till) .

Clay, silty to slightl y
sandy, pebbly, olive to
dark-olive-gray (till) .

Pierre Formatio n

	

130-160

	

Shale, siliceous, medium-
dark-to dark-gray ;
possibly macerated .



NDSWC 589 3

LOCATION : 145-61-34C6B DATE DRILLED : October

	

197 0

ALTITUDE : 1 480 DEPTH :

	

80
(FT, MSL)

	

(FT)

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-14

	

Clay, silty, pebbly ,
yellowish-brown, oxidize d
(till) .

Sand, fine to medium, sub -
angular to rounded ; interva l
contains a few silty cla y
lenses .

	

52-58

	

Gravel, fine'to coarse ,
sandy, angular to rounded ;
about 70 percent shale an d
30 percent carbonate pebbles .

Pierre Formatio n

58-80 Shale, siliceous, grayish -
black to black, slightly
bentonitic, noncalcareous .

145-61-34DD D
(Log from Russell Drilling Co . )

Altitude :

	

1465 fee t

Geologi c
	 source

	

Materia l

Glacial drift :
Clay, silty, yellowish-brown (till)	
Clay, silty, sandy, pebbly, olive-gray

(till)	
Clay, silty, medium- to dark-gray ; very

rocky	
Gravel, medium to coarse, sandy ,

angular to rounded

146-54-01DC C
USGS 3 7

Altitude :

	

1062 feet

Glacial drift :
Loam, black ; yellow clay	
Sand, medium ; interbedded with blu e

clay	
Clay, blue ; interbedded with thin layer s

of medium sand	
Clay, blue	

264

Thicknes s
(feet)

Dept h
(feet ) ,

15 1 5

15 3 0

48 7 8

42 12 0

7 7

5 1 2

5 1 7
5 2 2



146-54-01DD D
USGS 3 6

Altitude :

	

1068

	

feet

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Glacial drift :
Sand, fine, brown	 2 2
Sand, fine, brown ; yellow clay	 5 7
Clay, silty, sandy, yellow	 5 1 2
Clay, yellow and

	

blue	 5 1 7
Clay, blue	 10 2 7

NDSWC 836 9

LOCATION : 146-54-05AAA DATE DRILLED : June

	

197 2

ALTITUDE : 1088 DEPTH :

	

10 0
(FT, MSL) (FT)

26 5

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-12

	

Silt, clayey, yellowish -
brown, plastic, oxidized .

	

12-45

	

Silt, clayey, pebbly, olive-
gray, plastic, calcareous .

	

45-55

	

Clay, silty, sandy, pebbly ,
olive-gray, plastic, cal-
careous (till) .

	

55-72

	

Silt, clayey, gray ,
plastic, calcareous ; olive -
gray laminae .

	

72-77

	

Gravel, fine to coarse ,
clayey, sandy, poorl y
sorted, angular to sub-
rounded .

	

77-100

	

Clay, silty, sandy, pebbly ,
gravelly, olive-gray ,
plastic, calcareous (till) .



NDSWC 837 0

LOCATION :

ALTITUDE :
(FT, MSL)

146-54-05BC C

1097

DATE DRILLED : J un e

DEPTH :

	

10 0
(FT)

1972

100

NDSWC 837 1

LOCATION : 146-54-06BBB DATE DRILLED : June

	

197 2

ALTITUDE : 1 100 DEPTH :

	

10 0
(FT, MSL) (FT)

o~

>o J c
o v

0 o

c

>oo .

00

	

80
po c
Jo, o
0 0 e
Jo, o

c.
o , o
o

Do , o

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-8

	

Sand, fine to coarse ,
well-sorted, subangula r
to subrounded, oxidized .

	

8-14

	

Silt, clayey, yellowish -
brown, plastic, oxidized .

14-22 Silt, clayey, pebbly ,
olive-gray, plastic ,
calcareous, gray mottling .

	

22-37

	

Sand, fine, shaly, lignitic ,
well-sorted, subrounded .

	

37-44

	

Silt, clayey, sandy ,
olive-gray, plastic .

	

44-100

	

Clay, silty, sandy, pebbly ,
gravelly, olive-gray ,
plastic, calcareous ;
some cobbles and boulder s
(till) .

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

0-10 Sand, fine to medium ,
clayey, subangular to
rounded, oxidized .

	

10-14

	

Silt, clayey, sandy ,
yellowish-brown, cohesive ,
oxidized .

14-72 Silt, clayey, sandy, pebbly ;
medium-gray with light-gray
mottling .

	

72-100

	

Clay, silty, sandy, pebbly ,
olive-gray, plastic, cal-
careous ; a few cobbles .

26 6



146-54-1288 8
USGS 3 8

Altitude : 1080 fee t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Clay, brown to gray ; interbedded wit h

fine sand	 27

	

2 7
Sand, very fine, brown	 5

	

3 2
Sand, very fine, lignitic	 5

	

3 7
Sand, very fine, gray	 10

	

4 7
Clay, blue	 15

	

6 2

NDSWC 840 8

ALTITUDE : 107 2
(FT, MSU

DATEDRILLED :July 197 2

DEPTH : 12 0
(FT)

LOCATION : 146- 54-13ABB

	RESISTANCE(OHMSI

	

DESCRIPTION OF DEPOSIT S

Glacial drif t

0-50

	

Clay, silty, yellowish -
brown, plastic, oxidized ;
some thin gravel layers an d
brownish-black carbonaceou s
laminae .

	

50-91

	

Silt, clayey, medium-gray ,
plastic, highly calcareous .

	

91-120

	

Clay, silty, sandy, pebbly ,
medium-gray, plastic ,
calcareous ; a few cobble s
(till) .

267



NDSWC 840 7

LOCATION : 146-54-13DCD

	

DATEDRILLED :July 197 2

ALTITUDE : 107 5

	

DEPTH : 12 o
(FT, MSL)

	

(FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Clay, silty, sandy, pebbly ,
yellowish-brown, plastic ,
oxidized (till) .

Clay, silty, sandy, pebbly ,
gravelly, olive-gray ,
plastic, calcareous ;
gravel from 37 to 38 f t
till) .

	

56-58

	

Sand, fine to medium ,
clayey, silty, lignitic ,
well-sorted, subangular t o
subrounded .

	

80-120

	

Clay, silty, pebbly, dark -
gray, plastic, calcareou s
(till) .



NDSWC 840 6

LOCATION : 146-54-14DDD DATEDRILLED :July

	

197 2

ALTITUDE : 1080 DEPTH :

	

16 0
(FT, MSL) (FT)

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-25

	

Clay, silty, sandy, pebbly ,
yellowish-brown, plastic ,
oxidized (till) .

	

25-80

	

Clay, silty, sandy, pebbly ,
olive-gray, plastic, cal-
careous (till) .

82-101

	

Clay, silty, sandy, pebbly ,
gravelly, olive-gray ,
plastic, calcareous (till) .

107-135

	

Clay, silty, sandy, pebbly ,
gravelly, olive-gray ,
plastic, calcareous (till) .

30
oo -140lv

po p 137-142 Clay,

	

silty,

	

sandy ,
bO 0 gravelly,

	

olive-gray,

	

cal -
0 0 0 careous ;

	

some cobbles

	

an d
boulders

	

(till) .
-160

142-160 Clay,

	

silty,

	

sandy,

	

dark -
gray,

	

brittle

	

(till) .

-180

-20 0

-220

240
26 9
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0 0 0
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0 000 0
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NDSWC 401 5

LOCATION : 146-54-15AAA DATE DRILLED : February

	

197 0

ALTITUDE : 1095 DEPTH :

	

220
(FT, MSL)

	

(FT )

	RESISTANCE(OHMSI_

	

DESCRIPTION OF DEPOSITS

Glacialdrif t

0-9 Sand, fine to medium ,
yellowish-gray, well -
sorted, subrounded, loose .

	

15-39

	

Clay, silty, sandy, pebbly ,
olive-gray, plastic (till .

	

39-67

	

Silt, clayey, sandy, olive -
gray, highly calcareous ,
laminated .

	

67-80

	

Clay, silty, sandy, pebbly ,
olive-gray, cohesive (till) .

113-142 Clay, silty, sandy, pebbly ,
olive-gray, stiff ; gravelly
stringers .

	

142-152

	

Gravel, fine to medium ,
shaly, subrounded .

	

152-180

	

Clay, silty, sandy, pebbly ,
bouldery, cobbly, olive -
gray .

	

18 -20r

	

Clay, silty, sandy, pebbly ,
ouldery, cobbly, olive -

gray .

Greenhorn Formatio n

	

-220

	

Shale, silty, dark-gray ,
moderately hard, tight ,
oily, white specked ,

C--z____highly calcareous .



NDSWC 429 3

LOCATION : 146-54-19DDD DATEDRILLED :October

	

197 0

ALTITUDE : 1 105 DEPTH :

	

180
(FT, MSL)

	

(FT)

POTENTIAL (MV1	 	 RESISTANCE	 (oHMSI

	

DESCRIPTION OF DEPOSIT S

, 00 0
. o o 0
J0 0 0
¢o o

?00 0
0

P00 0p o
Po o o
D.'O <

J:po 0
P0 0

?oo o
0 0

J:oo 0
00 0

J-oo 0

Glacial	 drif t

Clay, silty, sandy, pebbly ,
yellowish-gray, cohesive ,
oxidized ; olive-brow n
laminations (till) .

Silt, clayey, olive-gray ,
cohesive, laminated ;
lenses of fine to mediu m
sand .

Clay, silty, olive-gray ,
plastic .

Silt, clayey, sandy, olive -
gray, laminated .

Clay, silty, sandy, pebbly .

Sand, coarse, moderatel y
sorted, subangular t o
subrounded .

Boulder, diorite .

Clay, silty, sandy, pebbly ,
olive-gray, cohesive ;
occasional cobbles (till) .

Carlile Formatio n

Shale, dark-gray, tight ,
noncalcareous .



NDSWC 840 5

LOCATION : 146-54-25AAD DATE DRILLED : July

	

197 2

ALTITUDE : 1082 DEPTH : 10 0
(FT, MSL) (FT)

POTENTIAL (Mv)	 RESISTANCE IOHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift

	

0-9

	

Clay, silty, pebbly ,
yellowish-brown, plastic ,
oxidized (till) .

	

9-15

	

Clay, silty, sandy, pebbly ,
olive-gray, plastic, cal-
careous (till) .

15-18 Sand, fine to medium ,
clayey, silty, shaly ,
lignitic, well-sorted ,
subrounded .

	

18-25

	

Clay, silty, pebbly, olive -
gray, cohesive, calcareou s
(till) .

	

25-37

	

Silt, clayey, gray ,
cohesive, plastic, cal-
careous .

	

40-48

	

Silt, clayey, olive-gray ,
cohesive, plastic, cal-
careous .

	

48-52

	

Sand, fine, clayey ,
lignitic, well-sorted ,
subrounded .

-120

	

52-63

	

Silt, clayey, olive-gray ,
plastic, calcareous .

	

63-69

	

Sand, fine, lignitic ,
shaly, well-sorted ,
subangular .

-10

	

69-88

	

Silt, clayey, olive-gray ,
plastic, calcareous .

	

88-100

	

Clay, moderately sandy ,
pebbly, olive-gray ,
plastic, calcareous (till) .

27 2



NDSWC 836 2

_OCATION : 146-54-27DDD DATE DRILLED : June

	

197 2

ALTITUDE : 1095 DEPTH :

	

22 0
(FT, MSL) (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial drif t

	

0-15

	

Clay, silty, sandy, pebbly ,
yellowish-brown, plastic ,
oxidized (till) .

	

15-106

	

Clay, silty, sandy, pebbly ,
olive-gray, plastic ,
calcareous (till) .

vo o
0 -100

Clay, silty, olive-gray ,
plastic, highly calcareous ;
light-olive-gray mottling .

27 3

120

14 0

16 0

'777,7
2o 0

v
0
0o

v o cgo o
000 18 0Im o
0 0
Oo 0 b
0 0 0

22 0

240

166-180

	

Clay, silty, sandy, pebbly ,
'—

	

cobbly, olive-gray, plastic ,
calcareous (till) .

180-210

	

Clay, silty, sandy, pebbly ,
Ccobbly, bouldery, olive -

gray, plastic, calcareou s
(till) .

Greenhorn Formatio n

210-220 Shale, brownish-black ,
white-specked, highl y
calcareous .



NDSWC 836 6

LOCATION : 146-54-32DDD DATE DRILLED : June

	

197 2

ALTITUDE : 1 103 DEPTH :

	

100
(FT, MSLI

	

(FT)

	RESISTANCE IOHMSI

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-12

	

Clay, silty, sandy, pebbly ,
yellowish-brown, oxidize d
(till) .

	

12-45

	

Sand, fine to medium ,
clayey, silty, shaly ,
lignitic, subangular t o
subrounded .

	

45-75

	

Silt, moderately clayey ,
medium-gray, plastic ,
calcareous ; light-olive-
gray laminae .

	

75-100

	

Clay, silty, sandy, pebbly ,
olive-gray, plastic ,
calcareous (till) .



NDSWC 836 3

LOCATION : 146-54-34DDD DATE DRILLED :June

	

197 2

ALTITUDE : 1095 DEPTH :

	

16 0
(FT, MSL) (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial drif t

	

0-9

	

Clay, silty, sandy, pebbly ,
dusky-yellow, plastic ,
oxidized (till) .

	

9-68

	

Clay, silty, sandy, pebbly ,
gravelly, olive-gray ,
calcareous (till) .

	

68-82

	

Sand, fine to medium ,
clayey, silty, shaly ,
well-sorted, subangula r
to subrounded .

	

82-122

	

Clay, silty, sandy, olive -
gray, cohesive, highl y
calcareous .

	

122-138

	

Silt, clayey, olive-gray ,
plastic, highly calcareous .

	

138-160

	

Clay, silty, sandy, pebbly ,
cobbly, gravelly, olive -
ray, plastic, calcareou s
till) .

.0
a
0 0

o300 0
000 00 00
) .o
P.

0
.aoo

0_ 20
T00 0
vo o

vo o
goo 0v o

20 o
)0 0 0

4 0

160

- 180

— 200

— 220

240 27 5



NDSWC 430 0

LOCATION : 146-54-35AAA DATE DRILLED : November

	

197 0

ALTITUDE : 1080 DEPTH :

	

26 0
(FT, MSL) (FT)

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

3-10

	

Sand, fine to coarse ,
gravelly, poorly sorted ,
subangular to subrounded ,
oxidized .

	

10-21

	

Silt, clayey, sandy, dusky -
yellow to olive-gray ;
laminated and interbedded .

	

129-137

	

Clay, silty, sandy, pebbly ,
olive-gray, stiff (till) .

137-141 Sand, medium, lignitic ,
dark-gray, well-sorted ,
subrounded, loose .

	

141-147

	

Silt, sandy, light-olive-
gray, soft .

	

147-158

	

Sand, fine to medium, dark -
gray, moderately sorted ,
subrounded .

	

158-171

	

Clay, silty, sandy, pebbly ,
olive-gray, stiff, tigh t
(till) .

	

173-184

	

Sand, medium to coarse ,
gravelly, cobbly, poorl y
sorted, subrounded .

	

184-197

	

Clay, silty, sandy, pebbly ,
olive-gray, hard, stif f
(till) .

197-205 Sand, medium, lignitic ,
dark-gray, well-sorted ,
subrounded, loose .

	

205-221

	

Sand, fine to medium, silty ,
dark-gray, poorly sorted .

	

221-238

	

Clay, silty, sandy, pebbly ,
olive-gray, hard, stif f
(till) .

Greenhorn Formatio n

	

238-245

	

Shale, silty, black, hard ,
smooth, tight, oily .



NDSWC 4300, Continue d

LOCATION : 146-54-35AAA DATE DRILLED : November

	

197 0

ALTITUDE : 1080 DEPTH :

	

26 0
(FT, MSL)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S

GreenhornFormation, Continue d

	

245-249

	

Sandstone, fine, light-
gray, moderately calcareous .

	

249-260

	

Shale, silty, sandy, dark -
brown, hard, brittle, oily .

NDSWC 428 8

LOCATION : 146-55-04000 DATE DRILLED : October

	

197 0

ALTITUDE : 1 210 DEPTH :

	

100
(FT, MSL)

	

(FT)

27 7

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

0-4

	

Silt, clayey, sandy ,
yellowish-gray, soft ,
leached .

4-14 1 Clay, silty, sandy, pebbly ,
dusky-yellow, plastic ,
oxidized, laminated .

14-74 J Clay, silty, sandy, pebbly ,
cobbly ; lenses of silt ,
sand, and gravel (till) .

Carlile Formatio n

Shale, silty, dark-brownish -
gray, hard, brittle ,
speckled, oily .



146-55-14A A
(Log from I . J . Wilhite and Simcox Oil )

Altitude :

	

1125

	

fee t

Geologi c
source

	

Material
Thicknes s

(feet)
Dept h
(feet )

Glacial

	

drift :
Clay,

	

silty,

	

sandy,

	

pebbly,

	

brown

	

t o
gray

	

(till)	 18 1 8
Sand,

	

fine,

	

gray	 18 3 6
Clay,

	

silty,

	

sandy,

	

pebbly,

	

gray

	

(till)	 62 9 8

Cretaceous,

	

undifferentiated :

132 23 0

Shale,

	

gray,

	

silty,

	

calcareous ;

	

wit h
interbedded

	

limestone from

	

101

	

t o
103

	

ft	
Shale,

	

gray,

	

hard,

	

sandy,

	

carbonaceous ;
with

	

tan

	

calcareous

	

specks

	

and
130 36 0interbedded

	

limestone	
Shale,

	

gray,

	

blacky,

	

carbonaceous,

193 55 3

slightly

	

calcareous,

	

pyritic ;

	

wit h
interbedded sandstone from 450 t o
465 ft	

NDSWC 429 1

LOCATION : 146-55-20DCC DATE DRILLED : October

	

197 0

ALTITUDE : 1225 DEPTH : 8 0
(FT, MSL) WTI

	RESISTANCE(OHMS)_

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Silt, clayey, sandy, pebbly ,
yellowish-gray, leache d
(till) .

3-6 r

	

Clay, silty, sandy, pebbly ,
dusky-yellow, plastic ,
oxidized (till) .

6-llr'

	

Sand, medium to coarse ,
gravelly, shaly, well -
sorted, subangular t o
subrounded .

11-20

	

Clay, silty, sandy, pebbly ,
olive-brown, tight ,
oxidized (till) .

20-56 Clay, silty, sandy, pebbly ,
olive-gray, soft ; numerou s
thin sand and gravel lenses .

80

	

Carlile Formatio n

56-68

	

Siltstone, medium- to dark -
brown, soft, cohesive, oily .

Greenhorn Formatio n

68-80

	

Shale, silty, dark-gray ,
hard, stiff, brittle ,
speckled, noncalcareous .

27 8



NDSWC 429 2

LOCATION : 146-55-23BBA DATE DRILLED : October

	

197 0

ALTITUDE : 1 140 DEPTH : 10 0
(Fr, MSL) (Fn

	RESISTANCEI0HMS)

	

DESCRIPTION OF DEPOSITS
Glacial	 drif t

Silt, clayey, sandy ,
yellowish-gray, soft ,
leached .

Clay, silty, sandy, dusky -
yellow, soft, oxidized
(till) .

	

9-14

	

Sand, medium to coarse ,
dusky-yellow, well-sorted ,
subrounded, loose, oxidized .

Clay, silty, sandy, dusky -
yellow, soft, oxidized
(till) .

	

20-26

	

Sand, medium to coarse ,
gray, well-sorted, sub -
rounded ; gravel size d
lignite fragments .

	

26-33

	

Sand, fine, gray, well -
sorted, subrounded .

	

33-47

	

Silt, sandy, olive-gray ,
soft, chunky, calcareous .

100

	

47-52

	

Sand, fine, gray, well -
sorted, subrounded .

52-77 Silt, clayey, sandy, olive -
gray, cohesive, laminated ,
compacted .

Carlile Formatio n

Shale, silty, dark-gray ,
hard, massive, smooth ,
tight, noncalcareous .



NDSWC 401 4

LOCATION : 146-55-27AAA

	

DATE DRILLED : June 197 0

ALTITUDE : 1140

	

DEPTH : 80
IFT, MSL)

	

(FT )

	RESISTANCE(OHmsl

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Clay, silty, sandy, pebbly ,
yellowish-gray, soft ,
plastic, oxidized (till) .

Clay, silty, sandy, pebbly ,
olive-gray, soft, compacte d
(till) .

Sand, medium, olive-gray ,
well-sorted, subrounded .

28-61

	

Clay, silty, sandy, pebbly ,
olive-gray ; occasiona l
cobbles and gravell y
streaks .

Carlile Formatio n

Shale, silty, black, smooth ,
slipery, hard, brittle ,
calcareous .

- 100

- 120

-140

-16 0

-180

- 200

—220

240
280



NDSWC 836 1

LOCATION : 146-55-31AAA

	

DATE DRILLED : June 197 2

ALTITUDE : 1 240

	

DEPTH : 18 0
(FT, MSL)

	

(FT )

POTENTIAL (MV)

~
000 ,co o

>o oao v
c

•
0 00v o

Jo a oo p

•

~ oc or100
00 0

Jo 0 o
0 c,

-c0 0 0

o• o c
~000

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

0=34

	

Sand, fine to coarse ,
clayey, shaly, well-sorted ,
subangular to rounded .

Silt, clayey, medium-gray ,
plastic, highly calcareous ;
light-olive-gray laminae .

85-170

	

Clay, silty, sandy, pebbly ,
olive-gray, plastic, cal-
careous ; occasional cobble s
(till) .

-200

-220

240

Carlile Formatio n

170-180 Shale, clayey, dark-gray ,
pyritic ; noncalcareous t o
slightly calcareous .

281



NDSWC 429 4

LOCATION : 146-55-34AAA DATE DRILLED : October

	

197 0

ALTITUDE :
(FT, MSL)

1 145 DEPTH :
IFTI

100

	

63-72

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray, sof t
(till) .

-140

	

Carlile Formatio n

	

72-100

	

Shale, silty, dark-gray ,
hard, brittle, tight ;
gypsum from 90 to 92 ft .

POTENTIAL (MV)	 RESISTANCE (OHMSI

	

DESCRIPTION OF DEPOSITS

Glacial drif t

0-6 Sand, medium to coarse ,
gravelly, poorly sorted ,
subrounded, loose .

	

11-21

	

Silt, clayey, olive-gray ,
brittle, smooth, tight .

21-23 Sand, medium, lignitic ,
dark-gray, well-sorted ,
subrounded, loose .

23-32 Sand, coarse, gravelly ,
grayish-tan, moderatel y
sorted, subrounded, loose .

	

49-54

	

Clay, silty, olive-gray ,
tight, plastic .

54-58 Sand, fine to medium ,
lignitic, gray, well -
sorted, subrounded, loose .

	

58-63

	

Sand, coarse, gravelly ,
cobbly, poorly sorted ,
subrounded, loose .



NDSWC 4295

LOCATION : 146-55-34DDD DATEDRILLED : October

	

197 0

ALTITUDE : 1150 DEPTH :

	

12 0
(FT, MSL) (FT)

DESCRIPTION OF DEPOSITS

Glacial drif t

	

0-8

	

Sand, medium to coarse ,
yellowish-gray, well -
sorted, loose ,
(beach sand) .

	

8-16

	

Silt, clayey, sandy, pebbly ,
dusky-yellow, laminated ,
oxidized (till) .

'-40

	

/

	

16-25

	

Silt, clayey, olive-gray ,
soft, laminated .

	

25-41

	

Sand, medium to coarse ,
gray, well-sorted .

	

J

	

subrounded .

	

41-,59

	

Sand, fine to medium ,
silty, gray .

59-99

	

Clay, silty, sandy, pebbly ,
olive-gray ; lenses o f
clayey and sandy silt .

-106-116

	

Siltstone, clayey, dark -
brown, soft, carbonaceous ,
highly calcareous .

POTENTIAL (MV)	 RESISTANCE(OHMS)

—_L

0 00
0 0

'°0 °0 000 0 0
oo c

0oa o
op c
°

o 00o o
0
0 0 —

80000

Oo Oo 0 000 0
0 o c00 0
0 ', G
09 0
:'

	

100

Carlile Formatio n

99-106

	

Shale, silty, dark-gray ,
smooth, hard, noncalcareous .



NDSWC 428 7

LOCATION : 146-56-02DDD

	

DATE DRILLED : October 197 0

ALTITUDE : 1300

	

DEPTH : 10 0
(FT, MSL)

	

(FTI

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial drif t

0-23

	

Clay, silty, sandy, pebbly ,
yellowish-gray, soft ,
oxidized ; numerous lense s
of oxidized sand and gravel .

Niobrara Formatio n

70-100

	

Shale, silty, light-gray ,
hard, brittle, smooth ,
tight, highly calcareous .

146-56-100A A
(Log from Frederickson's, Inc . )

Altitude :

	

1335

	

fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Depth
(feet )

Glacial

	

drift :
Topsoil,

	

black	 1 1
Clay,

	

sandy,

	

gray	 2 3
Clay,

	

yellow	 13 1 6
Clay,

	

sandy,

	

blue	 26 4 2
Shale,

	

sticky,

	

blue	 38 8 0

Niobrara

	

Formation :
30 11 0Shale,

	

sticky,

	

gray	
Shale,

	

soft,

	

limestone pebbles,

	

gray	 37 147

28 4



NDSWC 428 9

LOCATION : 146-56-23DDD DATE DRILLED : October

	

197 0

ALTITUDE :
(FT, MSII

1 290 DEPTH :
IF0

80

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-5

	

Clay, silty, brownish-gray ,
soft ; occasional sand an d
pebbles .

	

5-17

	

Clay, silty, sandy, pebbly ,
dusky-yellow, soft ,
oxidized (till) .

	

17-58

	

Clay, silty, sandy, pebbly ,
olive-gray ; occasiona l
cobble and gravel stringers .

Niobrara Formatio n

	

58-80

	

Shale, silty, light-gray ,
smooth, hard, brittle ,
highly calcareous .

146-56-24DC D
NDSWC 429 0

Altitude :

	

1240

	

feet

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

3lacial

	

drift :
Silt,

	

clayey,

	

sandy,

	

yellowish-gray ,
soft,

	

loose,

	

oxidized

	

(slopewash)	 7 7
Clay,

	

silty,

	

sandy,

	

gravelly,

	

poorl y
sorted,

	

lenticular

	

(alluvium	 22 2 9

Niobrara

	

Formation :
Shale,

	

silty,

	

light-gray,

	

hard,

	

brittle ,
smooth,

	

highly

	

calcareous	 11 4 0

146-56-28BA B
NDSWC 561 5

Altitude :

	

1390

	

fee t

Glacial

	

drift :
Clay,

	

silty,

	

sandy,

	

pebbly,

	

dusky-yellow ,
plastic,

	

oxidized

	

(till)	 13 1 3
Clay,

	

silty,

	

pebbly,

	

olive-gray,

	

plastic ,
calcareous ;

	

thin

	

sand

	

lenses

	

till)	 5 1 8
Sand,

	

fine

	

to medium,

	

well-sorted ,
angular to subrounded	 10 2 8

Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gray ,
cohesive,

	

plastic,

	

calcareous ;
lenses

	

of gravel	 10 3 8

Pierre

	

Formation :
Shale,

	

clayey,

	

medium-gray,

	

very
calcareous, white specked	 42 8 0

28 5



NDSWC 427 6

LOCATION : 146-56-30BB B
ALTITUDE : 1 47 0
(FT, MSLI

DATE DRILLED : October 197 0
DEPTH : 10 0

(FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

r- 5'7

Silt, clayey, sandy ,

dyue lslky

-ow

iyeslhl- gowr , a , ox i

c

d

o

i

h

ze d

esive ,
leached (til l

	

20

	

Clay, silty, sandy, pebbly ,

(till) .

Clay, silty, sandy, pebbly ,
olive-gray, cohesive ;
gravel stringers (till) .

Pierre Formatio n

	

57-67

	

Shale, siliceous, black ,
hard, brittle .

	

67-81

	

Shale, silty, bentonitic ,
dark-gray, tight, noncal-
careous ; bluish-whit e
layers .

	

81-93

	

Shale, silty, bentonitic ,
greenish-gray, smooth ,
calcareous .

	

93-100

	

Shale, silty, light-gray ,
massive, tight, highl y
calcareous .

146-57-09BAA
(Log from Northern Resources, Inc . )

Altitude :

	

1475

	

fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Sand,

	

gravelly	 20 2 0
Clay,

	

sandy,

	

silty,

	

gray

	

(till)	 20 4 0

Pierre

	

Formation :
Shale,

	

gray	 40 8 0
No log	 1020 1100

28 6



146-57-11AA C
(Log from Northern Resources, Inc . )

Altitude :

	

1540 fee t

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Glacial drift :
Sand,

	

coarse	 10 1 0
Sand,

	

coarse,

	

clayey	 30 4 0
Sand,

	

fine to medium	 10 5 0
Clay,

	

sandy,

	

silty,

	

gray,

	

calcareou s
(till)	 60 11 0

Pierre

	

Formation :
Shale,

	

gray,

	

hard	 2 11 2
No

	

log	 1138 125 0

146-57-20AD D
USBR 1 4

Altitude :

	

1476 .6 fee t

Glacial drift :
Clay, silty, black, moist, mediu m

plasticity,

	

organic	 4

	

4
Clay,

	

silty,

	

sandy,

	

brown,

	

wet,

	

mediu m
plastic	 7

	

1 1
Clay,

	

silty,

	

sandy,

	

pebbly,

	

gray ,
moderately

	

plastic

	

(till)	 7

	

1 8

NDSWC 427 7

LOCATION : 146-57-22000 DATE DRILLED : October

	

197 0
ALTITUDE : 1515 DEPTH : 10 0
(FT, MSL) (FT)

POTENTIAL (MV)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

	

f
°oo

	

Glacial	 drif t
0

	

' .d °

	

0-18

	

ClaY, siltY, sandy ,a°°>

	

pebbly ,
dusky-yellow, llastic ,

	

po 0

	

oxidized (til .

	

- 20
;o$o

	

18-38

	

Clay, silty, sandy, pebbly ,

	

,,o o,

	

olive-gray, cohesiv e.0 0

	

000

	

(till) .
Jo° °
00 0

0 38-43 Sand, medium to coarse ,
moderately sorted, sub -
rounded .

	

43-48

	

Gravel, medium, moderatel y
sorted, subrounded .

	

48-77

	

Clay, silty, sandy, pebbly ,
olive-gray ; numerou s
pebbly and gravell y
stringers (till) .

Pierre Formatio n

	

77-100

	

Shale, siliceous, black ,
bentonitic, hard, brittle ,
smooth .

28 7

10 0



146-57-34AA D
(Log from Frederickson's, Inc . )

Altitude :

	

1550 fee t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Topsoil, black	 3

	

3
Clay, yellow	 22

	

2 5
Clay, blue	 15

	

4 0
Clay, sandy, blue	 65

	

10 5
Clay, soft, sandy, blue	 8

	

11 3
Sand, silty, blue	 4

	

11 7
Clay, sandy, blue	 5

	

12 2

146-57-34CC A
(Log from Frederickson's, Inc . )

Altitude :

	

1540 fee t

Glacial drift :
Topsoil, black	 2

	

2
Clay, yellow	 33

	

3 5
Clay, blue	 68

	

10 3
Sand, dirty, blue	 5

	

10 8

Pierre Formation :
Shale, soft, blue	 8

	

11 6

288



NDSWC 805 4

LOCATION : 146-58-01ABA DATE DRILLED : July

	

197 1

ALTITUDE : 1 300 DEPTH : 1 5 0
(FT, MSL) (FT)

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift

	

0-12

	

Clay, very silty, sandy ,
dark-yellowish-brown ,
oxidized (alluvium) .

	

12-27

	

Clay, very silty, sandy ;
olive-gray with light-
gray mottling (alluvium) .

	

54-62

	

Sand, very fine to medium ,
clayey, silty, subrounded .

	

62-75

	

Clay, very silty, olive -
gray ; a few thin san d
lenses .

	

75-78

	

Sand, very fine to fine ,
clayey, subangular .

	

78-100

	

Clay, very silty, sandy ,
medium-dark-gray, calcar-
eous ; occasional thi n
sand lenses .

100-120 Gravel, fine to coarse ,
sandy, clayey, angular
to rounded .

	

120-140

	

Gravel, fine to coarse ,
sandy, angular to well -
rounded ; numerous cobble s
and boulders .

Pierre Formatio n

	

140-150

	

Shale, clayey, brownish -
black, moderately wel l
indurated, slightl y
calcareous .



146-58-19CC D
NDSWC 590 5

Altitude :

	

1420

	

fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Depth
(feet )

Glacial

	

drift :
Clay,

	

very

	

silty,

	

sandy,

	

yellowish-brown
to dark-yellowish-brown,

	

oxidize d
(glaciofluvial

	

sediment)	 10 1 0
Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gray ,
calcareous

	

(till)	 5 1 5
Gravel,

	

fine

	

to medium,

	

sandy,

	

angular
to subrounded	 6 2 1

Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gray ,
calcareous

	

(till)	 23 4 4

Pierre

	

Formation :
Shale,

	

siliceous,

	

grayish-black

	

to
16 6 0black,

	

indurated,

	

noncalcareous	

29 0



NDSWC 805 7

LOCATION : 146-58-26CBC DATEDRILLED :July

	

197 1

ALTITUDE : 1290 DEPTH : 16 0
(IT, MSL) (VT)

	RESISTANCE(OHMSI

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

0-14

	

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

Clay, very silty, medium-
dark-gray to light-olive-
gray, calcareous ; a few
clam shell fragments .

Sand, fine to coarse ,
gravelly, subangular t o
rounded .

Clay, very silty, sandy ,
olive-gray to light-olive-
gray, calcareous .

Sand, very fine to fine ,
subrounded .

Clay, very silty, medium -
gray, calcareous .

Sand, very fine to fine ,
very clayey to silty ;
fair sorting .

Sand, very fine to ver y
coarse, subangular t o
rounded .

Gravel, fine to coarse ,
moderately sandy, angula r
to well-rounded ; som e
cobbles and boulders .

Pierre Formatio n

Shale, moderately clayey ,
brownish-black, indurated ,
moderately calcareous .

130-140

140-150

150-160

-18 0

-200

220

' 240 29 1



146-58-27AD D
NDSWC 805 6

Altitude :

	

1300

	

fee t

Geologi c
source Material

Thickness
(feet)

Dept h
(feet )

Glacial drift :
Clay,

	

very silty,

	

dark-yellowish-brow n
to

	

olive-gray,

	

oxidized	 8 8
Sand,

	

very fine

	

to

	

fine,

	

silty,

	

well
11 1 9oxidized	

Clay,

	

very

	

silty,

	

sandy,

	

olive-gray,
15 3 4calcareous	

Sand,

	

fine

	

to

	

coarse,

	

subangular

	

to
5 3 9subrounded	

Gravel,

	

fine

	

to coarse,

	

sandy,

	

clayey,
7 4 6angular

	

to

	

subrounded	
Clay,

	

very

	

silty,

	

olive-gray,

	

calcar -
29 7 5eous	

Pierre Formation :
Shale,

	

moderately clayey,

	

medium-gray,

25 10 0

moderately well

	

indurated,

	

moderatel y
calcareous ;

	

occasional

	

brownish-gray
concretions	

29 2



NDSWC 805 8

LOCATION : 146-58-278861 DATE DRILLED : July

	

197 1

ALTITUDE : 1430 DEPTH :

	

20 0
IFT, MSL) (FT)

POTENTIAL (MV)	 RESISTANCE (oHMS)

	

DESCRIPTION OF DEPOSITS
000

	

Glacial	 drif t
oo

o°oo

	

0-12

	

Clay, silty, sandy, pebbly ,
moderate-yellowish-brown ,
oxidized (till) .

Pierre Formatio n

12-140 Shale, siliceous, grayish -
black to black, indurated ,
noncalcareous ; occasiona l
thin bentonite layering .

140-200

	

Shale, moderately clayey ,
medium-light-gray t o
medium-gray, moderatel y
well indurated, highl y
calcareous ; white speck s
and small brownish-gray
concretions .

29 3



146-58-27BBB 2
NDSWC 8058A

Altitude :

	

1430

	

fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Depth
'feet )

Glacial

	

drift :
Clay,

	

silty,

	

sandy,

	

pebbly,

	

moderate-
yellowish-brown,

	

oxidized

	

(till)	 12 1 2

Pierre

	

Formation :
Shale,

	

siliceous,

	

grayish-black

	

to

	

black,

128 140
indurated,

	

noncalcareous ;

	

occasiona l
thin

	

bentonite

	

layering	
Shale,

	

moderately clayey,

	

medium-light -
gray to medium-gray,

	

moderately well

10 150

indurated,

	

highly

	

calcareous ;

	

white
specks

	

and

	

small

	

brownish-gra y
concretions	

146-58-27868 3
NDSWC 8058B

Altitude :

	

1430

	

fee t

Glacial

	

drift :
Clay,

	

silty,

	

sandy,

	

pebbly,

	

moderate -
yellowish-brown,

	

oxidized

	

(till)	 12 1 2

Pierre

	

Formation :
Shale,

	

siliceous,

	

grayish-black

	

t o
black,

	

indurated,

	

noncalcareous ;
occasional

	

thin bentonitic

	

lenses	 88 10 0

146-58-27868 4
NDSWC 8058C

Altitude :

	

1430

	

fee t

Glacial

	

drift :
Clay,

	

silty,

	

sandy,

	

pebbly,

	

moderate -
yellowish-brown,

	

oxidized

	

(till)	 12

	

1 2

Pierre

	

Formation :
Shale,

	

siliceous,

	

grayish-black

	

t o
black,

	

indurated,

	

noncalcareous ;
occasional

	

thin

	

bentonitic

	

lenses	 38

	

5 0

146-58-27888 5
NDSWC 8058D

Altitude :

	

1430

	

fee t

Glacial

	

drift :
Clay,

	

silty,

	

sandy,

	

pebbly,

	

moderate-
yellowish-brown,

	

oxidized

	

(till)	 12

	

1 2

Pierre

	

Formation :
Shale,

	

siliceous,

	

grayish-black

	

t o
black,

	

indurated,

	

noncalcareous ;
occasional

	

thin bentonitic

	

lenses	 8

	

20

29 4



146-59-01BAC 2
(Log from C . C . Smith Drilling Co . )

Altitude :

	

1430 fee t

Geologi c
source Material

Thicknes s
(feet)

Depth
(feet )

Glacial drift :
Sand,

	

fine,

	

silty,

	

organic,

	

dark-brown	 3 3
Clay,

	

silty,

	

sandy,

	

gravelly,

	

yellow-
5 8brown,

	

stiff	
Sand,

	

fine

	

to

	

coarse,

	

clayey,

	

silty,
5 1 3yellow to brown 	

Clay,

	

silty,

	

sandy,

	

gray,

	

hard,

	

stiff ;
traces of gravel

	

and

	

shale fragments 	 19 3 2
Clay,

	

dark-gray,

	

stiff ;

	

contains

	

hard
5 3 7shale fragments	

Pierre

	

Formation :
Shale,

	

clayey,

	

bentonitic,

	

dark-gray,
7 4 4crumbly,

	

highly

	

fractured	
Shale,

	

slightly bentonitic,

	

dark-gray ,
hard,

	

brittle

	

in

	

part	 34 78
Shale,

	

dark-gray,

	

brittle,

	

thin-bedded,
22 10 0slightly fractured	

146-59-17BB B
NDSWC 588 8

Altitude :

	

1460 fee t

Glacial

	

drift :
Sand,

	

very fine to coarse,

	

slightl y
clayey,

	

silty,

	

shaly,

	

subangula r
to rounded,

	

oxidized	 13

	

1 3
Clay,

	

very

	

silty,

	

sandy,

	

pebbly,

	

olive -
gray,

	

calcareous

	

(till)	 12

	

2 5
Clay,

	

very silty,

	

sandy,

	

olive-gray

	

t o
medium-dark-gray,

	

calcareou s
(glaciofluvial

	

sediment)	 7

	

3 2
Cobbles,

	

granite and carbonate 	 1

	

3 3

Pierre

	

Formation :
Shale,

	

siliceous,

	

grayish-black,
27

	

6 0indurated,

	

noncalcareous	

29 5



NDSWC 433 9

LOCATION : 146-59-33000 DATE DRILLED : August

	

197 1

ALTITUDE : 1440 DEPTH :

	

260
(FT, MSLI

	

(FT)

DESCRIPTION OF DEPOSITS
Glacial	 drif t

	

0-5

	

Silt, clayey, pebbly ,
yellowish-gray to dusky -
yellow, leached (till) .

Clay, silty, olive-green ,
compacted ; occasional san d
grains and pebbles .

Clay, silty, sandy ; olive -
gray to olive-gree n
streaks ; has pebbles an d
a few large rocks .

	

103-110

	

Clay, silty, light-oliv e
	 to olive-gray .

	

110-131

	

Sand, medium to coarse ,
gravelly, moderately wel l
sorted, subrounded .

	

131-156

	

Clay, silty, sandy, light -
olive to olive-gray .

156-212` -Gravel, fine to coarse ,
sandy, subrounded to sub -
angular .

Pierre Formatio n

212-260 rShale, silty, medium-dark -
gray, bentonitic, fossil-
iferous, calcareous .



NDSWC 4339, Continue d

LOCATION : 146-59-3300 0

ALTITUDE : 144 0
(FT, MSL )

POTENTIAL (mv)

-260

-280

-300

-320

-34 0

-360

-380

-400

-420

-440

-460

- 480

DATE DRILLED : August 197 1

DEPTH : 26 0
(Fn

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

297



NDSWC 830 2

LOCATION : 146-60-086881 DATE DRILLED : May

	

197 2

ALTITUDE :
(FT, MSL)

1465 DEPTH :
IFT)

330

20

	

18-28

	

Silt, olive-gray .

	

(28-152

	

Clay, silty, sandy ,
gravelly, olive-gray t o
brownish-gray (til .

0-1

	

Gravel, ounded, sandy ,
_-~

	

shaly, rounded .

POTENTIAL (mv)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift

	

152-156

	

Clay, silty, olive-gray .

	 .--156-240

	

Gravel, sandy, shaly ,
subrounded to rounded ;
numerous clayey lenses .



NDSWC 8302, Continue d

LOCATION : 146-60-086661 DATE DRILLED : May

	

197 2

ALTITUDE : 1465 DEPTH :

	

33 0
IFT, MSL) (FT)

POTENTIAL IMVI

- 340

-360

- 380

- 400

- 420

-440

—460

480

	

29 9

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift, Continue d

240-317

	

Sand, medium to very coarse ,
gravelly, clayey ; rocks a t
base .



NDSWC 588 5

LOCATION : 146-60-08CCD DATE DRILLED : October

	

197 0

ALTITUDE : 1460 DEPTH : 30 0
(FT, MSL) (F0

RESISTANCE (OHMS) DESCRIPTION OF DEPOSIT S
Glacial drif t

—

	

Sand, fine to very coarse ,
silty, clayey, oxidized .

Clay, silty, sandy, olive -
gray, calcareous ; and
olive-gray calcareous silt ;
interval also contains thi n
very fine sand lense s
(glaciofluvial sediments) .

	

51-112

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

	

112-115

	

Gravel, fine to coarse ,
poorly sorted, angular to
rounded .

	

121-124

	

Gravel, sandy .

	

124-158

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareous
(till) ,

	

158-287

	

Gravel, fine to coarse
(principally fine to
medium) angular to rounded ;
contains numerous silty an d
sandy clay lenses . Grave l
is about 40 percent shale ,
30 percent carbonate, and
30 percent siliceous ,
granitic, and metamorphi c
pebbles .



NDSWC 5885, Continue d

LOCATION : 146-60-08CCD

	

DATEDRILLED : October 1970

ALTITUDE : 1460

	

DEPTH : 300
IFT, MSU

	

(FT)

POTENTIAL (Mv)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

-- 260

280

	

Pierre Formatio n

287-300

	

Shale, light-gray to light-
olive-gray, calcareous ;
contains white specks an d
small brown concretions .

300

-320

– 340

-360

– 380

-400

420

440

-460

480 301



NDSWC 830 1

LOCATION : 146-60-09000

	

DATE DRILLED : Apri l 197 2

ALTITUDE : 1455

	

DEPTH : 28 0
(FT. MSL)

	

(FT)

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

19-51

	

Silt, sandy, olive-gray .

51-63

	

Clay, silty, sandy, olive -
gray (till) .

63-66

	

Gravel, rounded ; shale an d
carbonate fragments .

Clay, silty, sandy, olive-
gray .

	 192-241_-Gravel, medium to coarse ,
sandy, pebbly, rounded .



NDSWC 8301, Continue d

LOCATION :

	

146-60-09000 DATE DRILLED : Apri l

	

197 2

ALTITUDE :

	

1455

	

DEPTH :

	

28 0
(FT, MSL)

	

IFT)

RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS

Glacial drift,

	

Continue d
0 0 0$ o 241-257 Clay, silty,

	

pebbly, olive -)o o
0 gray (till) .
0

.

	

4

o o

¢

260 257-280 Clay, light-gray

	

to olive -
_ gray .

— 280

NDSWC 851 2

LOCATION :

	

146-60-10DDD

	

DATEDRILLED : September

	

197 2

ALTITUDE :

	

1460

	

DEPTH :

	

14 0
IFT, MsL)

	

(FD

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial drif t

	

0-23

	

Gravel, fine to coarse ,
sandy, subangular t o
rounded ; composed of shal e
fragments .

	

23-28

	

Clay, sandy, silty, pebbly ,
olive-gray, calcareous
(till) .

28-37 Gravel, fine to coarse ;
cobbles ; carbonate an d
shale fragments .

	

37-67

	

Clay, sandy, silty, pebbly ,
cobbly, olive-gray ;
occasional thin grave l
stringers and a fe w
boulders .

	

67-76

	

Sand, very fine to coarse ,
clayey, lignitic, sub-
angular to subrounded ;
shale fragments .

	

76-85

	

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

Pierre Formatio n
120

Shale, siliceous, grayish -
black, moderately wel l
indurated, noncalcareous .

120-140

303

85-120

	

Gravel, fine to coarse ,
sandy, clayey, shaly ,
subangular to rounded .



NDSWC 4375

LOCATION : 146-60-13AAA DATE DRILLED : August

	

197 1

ALTITUDE : 1450 DEPTH :

	

26 0
(FT, MSL) (FT)

Glacial	 drif t

Silt, clayey, sandy, pebbly ,
yellowish-gray to dusky-
yellow, oxidized (til .

	

5-23

	

Clay, silty, olive-gray ;
with sand grains an d
pebbles (till) .

	

23-38

	

Silt, clayey, sandy, pebbly ,
light-olive-gray (till) .

	

38-124

	

Silt, clayey, light-oliv e
to olive-gray, laminated .

POTENTIAL (MVl	 	 RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S



NDSWC 4375, Continue d

LOCATION : 146-60-13AAA

	

DATE DRILLED : August 197 1

ALTITUDE : 1450

	

DEPTH : 26 0
(FT, MSL)

	

(FT )

POTENTIAL (mv)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

~= T

	

Pierre Formatio n

240-260

	

Shale, very silty, nearly
white, highly calcareous .

260

-280

- 300

- 320

-34 0

- 360

-380

-400

-420

-440

-460

480

	

305



NDSWC 588 7

LOCATION : 146-60-14AAA DATE DRILLED : October

	

197 0

ALTITUDE : 1450 DEPTH :

	

260
(FT, MSLI

	

I FTI

POTENTIAL IMVI	 RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-14

	

Sand, very fine to ver y
coarse, gravelly, sub-
angular to rounded, oxidized .

	

14-55

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

	

55-88

	

Clay, very silty, calcareous ;
olive gray with light-olive-
gray laminations (glacio-
fluvial sediment) .

	

88-168

	

Sand, very fine to ver y
coarse (principally mediu m
to coarse), gravelly ,
moderately well sorted ,
subangular to rounded ;
about 70 percent quartz an d
feldspar, 15 percent shale ,
and 15 percent carbonate ,
igneous, and metamorphi c
rock fragments ; interva l
contains some thin silt y
clay lenses .

	

168-187

	

Clay, very silty, highl y
calcareous ; medium dar k
gray with light-olive-gra y
laminations (glaciofluvia l
sediments .

	

187-248

	

Clay, silty, highly cal-
careous ; medium dark gra y
with light-gray and light-
brownish-gray mottling ;
contains much reworked shal e
(Pierre Formation) in th e
form of pebbles and frag-
ments .



NDSWC 5887, Continue d

LOCATION : 146-60-14AAA DATE DRILLED :October

	

197 0

ALTITUDE : 1450 DEPTH :

	

26 0
in, MSL) (FT)

POTENTIAL (MV)

-280

-300

- 320

- 340

-36 0

- 380

- 4W

- 420

-440

-460

480

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Pierre Formatio n

248-260

	

Shale, light-gray, highl y
calcareous ; contains man y
small brownish-gray con-
cretions .

30 7



NDSWC 5886

LOCATION : 146-60-16AAA DATE DRILLED : October

	

197 0

ALTITUDE : 1455 DEPTH :

	

24 0
(FT, MSL) (FT)

DESCRIPTION OF DEPOSITS

Glacial	 drif t

Sand, fine to very coars e
(principally medium t o
very coarse), subangula r
to subrounded, oxidized .

Clay, very silty, sandy ,
pebbly, olive-gray ,
calcareous ; contain s
cobbles and a few
boulders (till) .

	

58-107

	

Clay, silty, slightl y
sandy, olive-gray, cal-
careous ; contains cobble s
and a few boulders .

	

07-120

	

Sand, very fine to coarse ,
silty, contains thin clay
lenses .

	

-120-153

	

Clay, calcareous ; medium
gray with light-gra y
laminations (glaciofluvia l
sediments) .

Sand, very fine to very
coarse, slightly gravelly ,
subangular to rounded ;
about 70 percent quartz an d
feldspar, 15 percent shale ,
and 15 percent carbonate ,
igneous, and metamorphi c
rock fragments .

	

Interva l
contains several thin silt y
clay lenses .

Gravel, fine to coarse ,
sandy, angular to rounded ;
predominantly siliceous an d
carbonate rocks with some
shale .

207-228 Clay, silty, sandy, olive -
gray to medium-dark-gray ,
calcareous, partiall y
oxidized (till) .

Pierre Formatio n

	

228-240

	

Shale, siliceous, medium-dark -
gray to gray, noncalcareous ;
contains small brown concre-

308

	

tions .



NDSWC 830 4

LOCATION : 146-60-17ABB

	

DATE DRILLED : May 197 2

ALTITUDE : 1460

	

DEPTH : 31 0
(FT, MSL)

	

(FT)

	 RESISTANCE(oHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-14

	

Sand, gravelly .

	

14-30

	

Silt, sandy, clayey, olive -
gray .

	

30-61

	

Clay, silty, sandy, pebbly ,
gravelly, olive-gra y
(till) .

	

61-72

	

Clay, silty, sandy, pebbly ,
dark-yellowish-brown ,
oxidized (till) .

	

146-152

	

Sand, very fine to medium .

	

152-163

	

Silt, clayey, olive-gray .

	

163-211

	

Gravel, sandy, shaly ;
contains clay lenses .

	

214-220

	

Gravel, sandy, shaly ;
contains clay lenses .

	

220-238

	

Clay, silty, sandy, pebbly ,
gravelly, olive-gray (till) .



NDSWC 8304, Continue d

LOCATION :146-60-17ABB

	

DATE DRILLED :May 197 2

ALTITUDE : 1460

	

DEPTH : 31 0
(FT, MSL)

	

(FT )

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift, Continue d

Clay, gravelly, olive-gray ;
contains abundant rock ,
shale, and carbonate s
(till) .

Pierre Formatio n

295-310

	

Shale, olive-gray to olive-
black ; bentonitic whit e

-300

	

lenses .

310



NDSWC 8304 B

LOCATION : 146-60-17ABC1

	

DATE DRILLED : May 197 2

ALTITUDE : 1455

	

DEPTH : 320
(FT, MSL)

	

(FT )

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drift

	

42-45

	

Sand, very fine to medium .

	

45-133

	

clay, silty, sandy ,
gravelly, olive-gray
`till) .

	

182-184

	

Silt, lignitic, olive-gray .

184-191 Silt, lignitic, olive-gray ;
lenses of very fine to ver y
coarse sand .

91-220

	

Gravel, fine to coarse ,
shaly, siliceous, subrounded .

235-240

	

Gravel, fine to coarse ,
shaly, siliceous, subrounded .



NDSWC 8304B, Continue d

LOCATION : 146-60-17ABC1

	

DATE DRILLED :May 197 2

ALTITUDE : 1455

	

DEPTH : 32 0
(FT, MSL)

	

(Fr)

POTENTIAL (MV)

	

RESISTANCEIoHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift, Continue d

	

240-268

	

Sand, fine to very coarse ,
gravelly, shaly, carbo -
naceous .

	

268-297

	

Gravel, fine to very coarse ,
shaly, carbonaceous .

Pierre Formatio n

	

297-320

	

Shale, dark-olive-gray .

312



NDSWC 8304 C

LOCATION : 146-60-17ABC2

	

DATE DRILLED : May 197 2

ALTITUDE : 1455

	

DEPTH : 32 0
(FT, MSL)

	

(FT)

POTENTIAL (Mv)	 	 RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial drif t

0-3 Clay,

	

silty,

	

yellowish-brown .

3-9 Sand,

	

fine

	

to

	

coarse .

9-14 Clay,

	

silty,

	

yellowish-brown .

14-31 Clay,

	

silty,

	

olive-gray .

31-139 Clay,

	

silty,

	

pebbly,

	

olive -
gray

	

(till) .

	

139-158

	

Clay, silty, olive-gray t o
brownish-gray .

	

176-180

	

Gravel, fine to coarse ,
sandy, clayey .

	

180-188

	

Sand, fine to coarse, ver y
clayey .



NDSWC 8304 C

LOCATION : 146-60-17ABC2

	

DATE DRILLED :May 197 2

ALTITUDE : 1 455

	

DEPTH : 32 0
(FT, MSL)

	

(FT)

POTENTIAL (MV) RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift, Continue d

	

256-292

	

Gravel, fine to coarse ,
sandy, clayey ; contains a
few cobbles .

	

292-294

	

Gravel, rocky .

	

294-320

	

Clay, silty, brownish-gra y
to olive-gray .



NDSWC 8304 D

LOCATION : 146-60-17ABC3

	

DATE DRILLED : May 197 2

ALTITUDE : 1455

	

DEPTH : 32 0

(FT, MSL)

	

(FT)
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	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

3-12

	

Sand, fine to coarse .

	

12-16

	

Clay, silty, yellowish -
brown .

	

16-35

	

Clay, silty, olive-gray .

	

35-142

	

Clay, silty, pebbly, olive -
gray (till) .

	

142-154

	

Clay, silty, brownish-gra y
to olive-gray .

	

154-160

	

Clay, silty, sandy ,
brownish-gray to olive -
gray .



NDSWC 8304D, Continue d

ALTITUDE : 1 45 5
IFT, MSLI

DATE DRILLED : May 197 2

DEPTH : 32 0
(F n

LOCATION : 146-60-17ABC3

	RESISTANCEIoHMSI

	

DESCRIPTION OF DEPOSIT S

Pierre Formatio n

240-320

	

Shale, clayey, silty ,
brownish-gray to olive -
gray .



146-60-17ABC 4
NDSWC 8304 E

Altitude : 1455 fee t

Geolggic

	

Thickness

	

Dept h

source

	

Material	 (feet)	 (feet )

Glacial drift :
Clay, silty, yellowish-brown	 3

	

3

Sand, fine to coarse	 9

	

1 2

Clay, silty, yellowish-brown	
1 8 4

	

1 6
3 4

Clay, silty, olive-gray	
Clay, silty, olive-gray ; occasiona l

boulders (till)	 110

	

14 4

Clay, silty, brownish-gray to olive -
gray	 10

	

15 4

Clay, silty, brownish-gray to olive-gray ;
interbedded with sand layers	 7

	

16 1

Clay, silty, brownish-gray 	 6

	

16 7
Sand, fine to coarse, gravelly ; inter -

bedded with clay layers	 13

	

18 0

Gravel, fine to coarse, clayey, sandy ,
cobbly, bouldery	 60

	

24 0

146-60-17ABC 5
NDSWC Production Wel l

Altitude :

	

1455 fee t

Glacial drift :
Sand, gravelly, oxidized	 18

	

1 8

Clay, silty, gravelly, olive-gray ;
occasional silty and sandy lenses	 122

	

14 0

Silt, olive-gray, massive, soft	 38

	

17 8

Sand, medium to coarse	 12

	

19 0

Sand, coarse to very coarse	 3

	

193

Sand, coarse ; gravel	 2

	

19 5

Sand, medium; gravel	 11

	

20 6

Sand, coarse to very coarse	 11

	

21 7

Sand, medium to coarse 	 28

	

24 5

146-60-18AA A
(Log from Empire Drilling Co . )

Altitude :

	

1456 fee t

Glacial drift :
Sand	 23

	

2 3

Till, gray	 11

	

3 4

Sand and gravel	 5

	

3 9

Till, gray	
40

	

7 9

Sand 	 2

	

8 1

Till, gray ; sand layers	 77

	

15 8

Sand	 7

	

16 5

Gravel	 15

	

18 0

317



NDSWC 851 1

LOCATION : 146-60-18BBA

	

DATE DRILLED : September 197 2

ALTITUDE : 1 460

	

DEPTH : 26 0
(FT, MSLI

	

(FT)

	RESISTANCE (WHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-10

	

Sand, fine to very coarse ,
gravelly, subangular t o
rounded, oxidized .

	

10-29

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

	

29-32

	

Gravel, fine to coarse ,
clayey, subangular t o
rounded .

	

32-39

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

	

39-41

	

Sand, medium to very coarse ,
slightly gravelly, shaly .

	

41-107

	

Clay, silty, pebbly, olive -
gray, calcareous (till) .

	

107-112

	

Gravel, fine to coarse ,
sandy, angular to sub-
rounded .

	

112-166

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareous ;
cobbles and a few boulder s
(till) .

	

166-170

	

Sand, very fine to coarse ,
lignitic, shaly, subangula r
to rounded .

	

170-231

	

Clay, very silty, olive -
gray to light-olive-gray ,
slightly indurated, highl y
calcareous .

	

231-234

	

Boulder, yellowish-gray .

318



NDSWC 8511, Continue d

LOCATION : 146-60-18BB A

ALTITUDE : 1460
(T, MSL)

DATEDRILLED :September 197 2

DEPTH : 26 0

)POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Pierre Formatio n

234-260

	

Shale, siliceous, medium-
dark-gray to dark-brown ,
moderately well indurated ,
slightly calcareous .

146-60-18BB B
NDSWC 851 0

Altitude : 1460 feet

Geologic

	

Thickness

	

Dept h
source

	

Material ,	 (feet)	 Sfeet )

Glacial drift :
Sand, fine to very coarse, gravelly ,

subangular to subrounded 	 10 1 0
Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gray ,
moderately calcareous ;

	

a few thi n
gravel

	

stringers

	

(till)	 11 2 1
Sand,

	

fine

	

to

	

coarse,

	

shaly,

	

lignitic ,
subangular to subrounded 	 4 2 5

Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gray
(till)	 10 3 5

Gravel,

	

fine to coarse,

	

sandy,

	

angula r
to rounded	 3 3 8

Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gray ,
calcareous

	

(till)	 22 60

31 9



146-60-1BDD B
(Log from Empire Drilling Co . )

Altitude :

	

1455 fee t

Geologi c
	 source

	

Materia l

Glacial drift :
Soil, black	
Till, buff, silty, oxidized	
Till, bluish-gray, silty, unoxidized 	
Till, bluish-gray, very silty 	
Sand, fine to coarse	
Till, bluish-gray	
Sand, fine to medium ; gravel, fine	
Till, bluish-gray, clayey 	
Gravel, fine, sandy ; predominantly shal e

fragments	
Sand, medium to very coarse, poorl y

sorted, predominantly shale	
Silt, gray, clayey	
Sand, fine to coarse, poorly sorted ,

clean	
Till, bluish-gray, clayey (granit e

boulder at 98 ft)	
Silt, gray, clayey	
Sand, very fine to

	

fine,

	

silty
Silt, gray, very sandy	
Sand, gray, very silty	
Gravel, medium to coarse, subangular t o

subrounded (granite and limestone )
clean

Gravel, coarse to very coarse, angula r
to rounded

Sand, coarse to very coarse,	

	

Till, bluish-gray, silty, very cohesive 	
Sand, gray, very fine to fine (poo r

samples
Gravel, fine to medium, angular, clean	
Sand, medium to very coarse	
Gravel, medium to coarse, angular ,

predominantly shale	
Gravel, medium to coarse, angular ,

	

predominantly shale ; some coarse sand	

Pierre Formation :
Shale, dark-bluish-gray

146-60-27CD C
(Log from Schnell, Inc . )

Altitude : 1442 fee t

Glacial drift :
Topsoil
Clay, sandy
Sand
Clay, silty, sandy, gray (till)	
Sand ; clay layers	

	

Clay, silty, sandy, pebbly, gray (till)	
Clay, silty, sandy, gray (till) 	
Sand and gravel	
Clay, sandy, silty, gray (till)	
Sand, medium	
Gravel, medium	

320

Thicknes s
(feet)

Depth
{feet )

2 2
20 2 2
13 3 5
6 4 1
2 4 3
6 4 9
2 5 1

28 7 9

3 8 2

8 9 0
2 9 2

3 9 5

5 10 0
5 10 5

14 11 9
6 12 5
4 12 9

4 13 3

7 14 0
15 15 5
20 17 5

15 19 0
10 200
5 20 5

5 21 0

5 21 5

5 22 0

2 2
3 5
9 1 4

10 2 4
9 3 3

25 5 8
52 11 0
11 12 1
11 13 2
18 150
50 200



146-60-29DD B
(Log from Schnell, Inc . )

Altitude : 1450 fee t

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Glacial drift :
Topsoil	 2

	

2
Sand and gravel	 8

	

1 0
Till, oxidized	 2

	

1 2
Sand and gravel	 11

	

2 3
Till, gray	 27

	

5 0
Till, gray ; boulders	 15

	

6 5
Till, gray	 21

	

8 6
Sand ; clay layers	 6

	

9 2
Till, gray	 57

	

14 9
Sand, medium	 19

	

16 8
Gravel	 32

	

20 0

146-60-29DD D
(Log from Schnell, Inc . )

Altitude : 1446 fee t

Glacial drift :
Topsoil	 2

	

2
Sand and gravel	 21

	

2 3
Till, gray	 27

	

5 0
Till, gray ; boulders	 15

	

6 5
Till, gray	 21

	

8 6
Sand ; clay layers	 6

	

9 2
Till, gray	 57

	

14 9
Sand, medium	 19

	

16 8
Gravel	 46

	

21 4

Pierre Formation :
Shale	

	

4

	

21 8

146-60-30AAD 2
(Log from Schnell, Inc . )

Altitude : 1465 fee t

Glacial drift :
Topsoil	 2

	

2
Sand	 11

	

1 3
Till, hard, gray ; boulders	 108

	

12 1
Clay, soft, sandy ; sand layers	 30

	

15 1
Sand, fine	 12

	

16 3
Gravel, medium	 9

	

17 2
Gravel, fine	 8

	

18 0
Gravel ; lignite and shale pebbles 	 15

	

19 5
Clay, hard	 2

	

19 7

321



146-60-30AD C
(Log from Schnell, Inc . )

Altitude :

	

1450

	

fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Depth
(feet )

Glacial

	

drift :
Topsoil	 2 2
Sand and gravel 	 13 1 5
Till,

	

gray	 39 5 4
Sand	 5 5 9
Till,

	

gray ;

	

boulders	 91 15 0
Sand,

	

coarse	 7 15 7
Clay,

	

sandy	 90 24 7
Sand, medium	 15 26 2
Gravel,

	

fine

	

to medium ;

	

lignite

	

an d
shale

	

pebbles	 6 26 8
Clay,

	

hard	 2 27 0

146-60-3000A
(Log

	

from Schnell,

	

Inc . )

Altitude :

	

1443 fee t

Glacial

	

drift :
Topsoil	 2 2
Till,

	

oxidized	 15 1 7
Till,

	

gray	 3 2 0
Gravel	 1 2 1
Till,

	

gray	 94 11 5
Gravel	 4 11 9
Till,

	

gray	 2 12 1
Gravel	 2 12 3
Till,

	

gray	 34 157
Gravel	 5 16 2
Till,

	

gray	 8 17 0
Gravel,

	

coarse	 5 17 5
Till,

	

gray	 14 18 9

Pierre

	

Formation :
6 19 5Shale	
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NDSWC 434 5

LOCATION : 146-60-33000

	

DATE DRILLED : August 197 1

ALTITUDE : 1442

	

DEPTH : 22 0
IFT, MSL)

	

(FT)

DESCRIPTION OF DEPOSITS
Glacial drif t

	

0-8

	

Sand, medium to coarse ,
shaly, reddish-brown ,
uniform, heavily iro n
stained .

	

2-35

	

Boulders, granite .

	

5-55

	

Clay, silty, sandy ; inter -
bedded sand and gravel .

141=198

	

Sand, fine to very coarse ,
subangular to subrounded .

98-204

	

Clay, black ; contains shal e
pebbles .

Pierre Formatio n

204-220

	

Shale, silty, black ,
noncalcareous .



NDSWC 830 0

LOCATION : 146-60-3466 6

ALTITUDE : 144 0
(FT, MSL)

POTENTIAL IMVI	 RESISTANCE (OHMS)

DATE DRILLED : April 197 2

DEPTH : 260
1E11

DESCRIPTION OF DEPOSIT S

Glacial	 drift

6

	

Sand, medium to very coarse ,
gravelly .

Clay, silty, sandy, pebbly ,
olive-gray (till) .

Clay, silty, sandy, pebbly ,
olive-gray (till) .

120-12 5

125-14 8

X140

	

148-186

	

Sand, very fine to coarse ,
shaly .

188-201 .,Gravel, sandy ; shal e
pebbles and abundan t
carbonates .

Pierre Formatio n

201-260

	

Clay, olive-gray ; bentonitic ;
white specks .

Clay, silty, sandy, pebbly ,
olive-gray (till) .



NDSWC 8300, Continue d

LOCATION : 146-60-34666

	

DATE DRILLED : Apri 1 197 2

ALTITUDE : 1440

	

DEPTH : 26 0
(FT, MSL)

	

(FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

325



NDSWC 829 9

LOCATION : 146-60-36000

	

DATE DRILLED : April 197 2

ALTITUDE : 1445

	

DEPTH : 26 0
(FT, MSL)

	

(FT)

	

30-35

	

Clay, silty, pebbly, olive -
gray (till) .

-60

	

35-37

	

Gravel, rocky .

	

37-40

	

Clay, silty, pebbly, olive -
gray (till) .

0` -80

	

40-42

	

Gravel, rocky .

	

42-71

	

Clay, silty, pebbly, olive -
gray (till) .

	

71-77

	

Sand, fine to coarse .
-1W

	

77-100

	

Clay, silty, pebbly ,
gravelly, olive-gray ;
contains layers of san d
(till) .

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift

	

3-18

	

Sand, fine to coarse .

	

18-22

	

Gravel, rocky .

	

22-24

	

Clay, silty, olive-gra y
(till) .

Pierre Formatio n

230-260

	

Shale, clayey, silty ,
brownish-gray, calcareous .



LOCATION : 146-60-3600 0

ALTITUDE : 144 5

(FT, MSL)

POTENTIAL (MV)

NDSWC 8299, Continued

DATE DRILLED : Apri 1 197 2

DEPTH : 26 0

	RESISTANCE(oIMSl

	

DESCRIPTION OF DEPOSIT S

l
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NDSWC 588 1

LOCATION : 146-61-02DCC DATE DRILLED : October

	

197 0

ALTITUDE :
(FT, MSL)

1460 DEPTH :
(FT)

220

POTENTIAL IMVI	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift

	

0-9

	

Clay, silty, sandy, dusky-
yellowish-brown, oxidize d
(till) .

	9-74

	

Clay, silty, sandy, olive -
- gray, calcareous ; contain s

some pebbles, cobbles, an d
boulders (till) .

	

74-77

	

Sand, very fine to fine ,
silty, subangular t o
rounded, dirty ; mostl y
quartz .

77-148 Clay, silty, sandy, olive -
gray, calcareous ; contain s
some pebbles, cobbles an d
boulders ; a few thin grave l
lenses (till) .

	

148-178

	

Clay, very silty, olive -
gray and light-olive-gray ,
layered, highly calcareous ;
interbedded with thin san d
lenses (glaciofluvia l
sediment) .

	

178-200

	

Sand, medium to very coarse ,
slightly gravelly, subang-
ular to rounded ; about 6 0
percent quartz and feldspar ,
30 percent shale, and 1 0
percent carbonates ; als o
contains minor amounts o f
lignite .

Pierre Formatio n

	

200-220

	

Shale, grayish-black t o
black, slightly bentonitic ,
indurated, noncalcareous .



NDSWC 435 1

LOCATION : 146-61-04888 DATEDRILLED :August

	

197 0

ALTITUDE : 1455 DEPTH :

	

260
(FT, MSL)

	

(FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial drift

	

-12

	

Sand, gravelly, reddish-
brown, subangular to sub -
rounded, oxidized ; occasiona l
silty streaks .

	

12-18

	

Clay, silty, sandy, pebbly ,
olive-brown, oxidize d
(till) .

	

18-78

	

Clay, silty, sandy, pebbly ,
moderate-olive-brown, very
stiff (till) .

	

78-134

	

Clay, very silty, sandy ,
pebbly, olive-gray ; lense s
of medium to coarse san d
(till) .

134-155 Gravel, coarse, black ,
angular to subrounded ;
some carbonate pebbles .

	

155-191

	

Clay, silty, siliceous ,
black .

91-208 Gravel, coarse, black ,
angular to subrounded ;
some carbonate pebbles .

Pierre Formatio n

	

208-218

	

Shale, clayey, black ,
macerated .

	

218-260

	

Shale, silty, medium- t o
dark-gray .



NDSWC 4351, Continue d

LOCATION : 146-61-04666 DATEDRILLED :August

	

197 0

ALTITUDE : 1455 DEPTH :

	

26 0
(FT, MSL) (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
4-

NDSWC 434 8

LOCATION : 146-61-07000 DATEDRILLED :August

	

197 1

ALTITUDE : 1479 DEPTH :

	

12 0
(FT, MSL) (FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Silt, sandy, yellowish-gray ,
leached, oxidized .

	

3-16

	

Clay, very silty, sandy ,
pebbly, dusky-yellow to
moderate-olive-brown ,
oxidized ; cobbles an d
boulders (till) .

	

16-60

	

Clay, very silty, sandy ,
olive-gray ; occasiona l
carbonate and shal e
pebbles (till) .

Pierre Formatio n

60-120 Shale, siliceous, black ;
thinly interbedded wit h
medium-gray clay layers .
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NDSWC 588 4

LOCATION : 146-61-07DDD DATEDRILLED :October

	

197 0

ALTITUDE : 1460 DEPTH :

	

12 0
IFT, MSU (FT)

POTENTIAL IMVI	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial drif t

	

0-18

	

Clay, silty, sandy, pebbly ,
yellowish-brown, oxidize d
(till) .

	

18-110

	

Clay, silty, sandy, pebbly ,
olive-gray, calcareous
(till) .

Pierre Formatio n

110-120

	

Shale, siliceous, grayish -
black to black, noncal-
careous .



NDSWC 435 0

LOCATION : 146-61- 08888 DATE DRILLED : August

	

197 1

ALTITUDE : 1 475 DEPTH :

	

140
(FT, MSL)

	

(FT)

POTENTIAL (MV) _	 RESISTANCE10Hms)

	

DESCRIPTION OF DEPOSITS

Glacial drif t

0-5

	

Silt, clayey, sandy ,
yellowish-gray, leached .

5-13

	

Silt, clayey, sandy, pebbly ,
dusky-yellow to moderate-
olive-brown, xidized ;
interbedded sand and grave l
stringers (till) .

13-21

	

Clay, silty, sandy, pebbly ,
olive-gray (till) .

66-761.

	

Silt, light-olive to olive-
gray, interbedded .

80-104

	

Gravel, clayey, silty ,
black ; weathered Pierr e
Formation .

Pierre Formatio n

104-128

	

Shale, siliceous, black ;
thin crumbly clay layers .



NDSWC 434 7

LOCATION : 146-61-08DDD DATE DRILLED : August

	

197 1

ALTITUDE : 1454 DEPTH :

	

20 0
(FT, MSL) (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial drif t

	

0-9

	

Sand, very fine to medium ,
shaly, olive-brown, sub -
angular to subrounded .

	

9-18

	

Clay, reddish-brown, iron -
stained, oxidized .

	

18-30

	

Clay, greenish-brown ,
partially oxidized ;
composed mainly of reworke d
shale .

	

30-60

	

Clay, shaly, medium-gra y
to black, slightly cohesive .

60

	

60-84

	

Silt, light-olive-gray ,
uniform .

	

84-107

	

Gravel, fine to medium ,
black, angular to sub -
rounded ; occasiona l
carbonate pebbles .

	

107-112

	

Sand, coarse to very coarse ,
tan, well-sorted subrounded .

11238 Gravel, fine to medium ,
shaly, angular to sub -
rounded .

Clay, black, noncalcareous ;
includes black shal e
pebbles .



POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial drif t

	

0-8

	

Gravel, sandy, carbo-
naceous, oxidized .

	

8-14

	

Clay, silty, sandy, pebbly ,
yellowish-brown, oxidize d
(till) .

NDSWC 8296 C

LOCATION : 146-61-11CDD

	

DATE DRILLED : Apri l 197 2

ALTITUDE : 1455

	

DEPTH : 260
(FT, MSL)

	

(FT )

14-23

	

Clay, silty, sandy, pebbly ,
olive-gray (till) .

184-216

	

Sand, medium to coarse ,
gravelly ; includes shale ,
carbonate and graniti c
fragments .

s

r

	

21 6-

	

Silt, olive-gray ; with very
fine sand laminae .

	

220 ~`~ 220-238

	

Gravel, medium to very
raj coarse, sandy, rocky, sub -

rounded ; has shale, carbo-
nate, and granitic fragments .
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Clay, sandy, pebbly ,
gravelly, olive-gray ,
cohesive (till) .



NDSWC 8296C, Continue d

LOCATION : 146-61 -1 1 CDD

	

DATE DRILLED : Apri 1 197 2

ALTITUDE : 1455

	

DEPTH : 26 0
(FT, MSL)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drift, Continue d

238-260

	

Silt, olive-gray ; wit h
very fine sand laminae .

335



NDSWC 434 6

LOCATION : 146-61-120001 DATEDRILLED :August

	

197 1

ALTITUDE : 1465 DEPTH :

	

430
(FT, MSL)

	

(FT)

RESISTANCE	 WHAM

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-10

	

Sand, fine to medium ,
sorted, subrounded ; som e
coarse sand and fine
gravel .

	20-36

	

Sand, very fine to fine ,
shaly, light-olive-gray ;
contains gravelly stringers .

Sand, medium to coarse ,
well-sorted ; lensed wit h
fine lignitic sand .

Clay, olive- to dark-olive -
gray, very cohesive .

Clay, silty, sandy, pebbly ,
cohesive ; contains gravell y
stringers (till) .

Sand, medium to very coarse ,
gravelly, dark-brown ;
carbonate, silicate, an d
shale fragments .

Shale, siliceous, black .

Silt, clayey, sandy, light-
olive-gray, chalky .

Clay, silty, olive-gray ,
cohesive ; interbedde d
with lighter gray silt .



NDSWC 4346, Continue d

LOCATION : 146-61-120001 DATEDRILLED :August

	

197 1

ALTITUDE : 1465 DEPTH :

	

43 0
(FT, MSL) (FT)

	RESISTANCE toms)

	

DESCRIPTION OF DEPOSIT S

Glacial drift, Continue d

367-421

	

Clay, silty, olive-gray ,
cohesive ; interbedded wit h
very fine lignitic sand .

s==z :7

421-430

	

Sand, medium, light-oliv e
or tannish, well-sorted ,
angular .

33 7



NDSWC 437 8

LOCATION : 146-61-120002 DATE DRILLED : September

	

197 1

ALTITUDE : 1465 DEPTH :

	

55 0
(FT, MSLI (FT)

POTENTIAL Ravi	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-15

	

Sand, gravelly, subangula r
to subrounded, iron-stained .

Silt, clayey, sandy, light-
olive-gray, slightl y
cohesive .

	

4-38

	

Clay, very silty, greenish -
gray to brownish-olive-
gray ; occasional coars e
sand grains (till) .

	

-60

	

50-66

	

Clay, silty, sandy, pebbly ,
olive-gray (till) .

Gravel, fine to medium ,
sandy, poorly sorted, sub -
angular to subrounded .

- 80
81-98

	

Silt, clayey, pebbly ,
brownish-olive-gray (till) .

98-164

	

Sand, fine to very coarse ,
gravelly, olive-gray o r

	

100

	

` .

	

tan, subangular to sub -
rounded .

Silt, clayey, sandy, olive -
gray, laminated ; quit e
sticky .



NDSWC 4378, Continue d

LOCATION : 146-61-120002

	

DATEDRILLED :September 197 1

ALTITUDE : 1465

	

DEPTH : 55 0
(FT, MSU

	

(Ffl

POTENTIAL IMVI	 _	 RESISTANCE Iowa)

	

DESCRIPTION OF DEPOSIT S

Glacial drift, Continue d

360-550 Sand, fine to coarse ,
light-olive-gray, sub-
angular to subrounded ;
carbonate, shale, an d
lignite fragments .



NDSWC 4378, Continue d

LOCATION : 146-61-120002

	

DATE DRILLED: September 197 1

ALTITUDE : 146 5
(FT, MSL)

POTENTIAL IMV)

DEPTH : 55 0
(FT)

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

340



146-61-14ADC
(Log from Schnell, Inc . )

Altitude :

	

1463 fee t

Geologi c
source Material

Thickness
(feet)

Dept h
(feet )

Glacial drift :
Soil, brown,

	

sandy	 1 1
Sand, medium to coarse,

	

silty,

	

poorly

4 5
sorted,

	

angular ;

	

terrace deposit s
(Bald

	

Hill

	

Creek)	
Same as above	 5 1 0
Same as above	 4 1 4
Till,

	

buff,

	

clayey	 2 1 6
Gravel,

	

very coarse,

	

subround,

	

clean	 4 2 0
Gravel,

	

coarse,

	

subrounded,

	

sandy,

	

clean 7 2 7
Till,

	

bluish-gray,

	

sandy	 3 3 0
Gravel,

	

very coarse,

	

clean,

	

angular to
4 34subrounded	

Sand,

	

very fine

	

to fine,

	

silty,

	

poorly
6 4 0sorted	

Till,

	

bluish-gray,

	

sandy	 2 4 2
Sand,

	

fine

	

to medium,

	

rounded	 17 5 9
Clay,

	

gray	 1 6 0
Sand,

	

fine to

	

coarse,

	

clayey	 4 6 4
Gravel,

	

coarse,

	

sandy=	 2 66
Sand,

	

coarse,

	

angular,

	

clean ;

	

shale
4 7 0gravel

	

near base	
Sand,

	

medium to coarse,

	

angular well -

5 7 5
sorted ;

	

gravel,

	

fine

	

to medium ,
angular	

Sand,

	

medium to

	

coarse,

	

subangular,
3 7 8clean ;

	

some

	

shale gravel	
Gravel,

	

fine

	

to medium,

	

angular	 2 8 0
Sand,

	

medium to very coarse,

	

subangula r
to subrounded,

	

clean	 6 8 6
Gravel,

	

fine

	

to medium ;

	

predominantl y
shale ;

	

sand,

	

coarse

	

to

	

very

	

coarse ;
4 9 0predominantly

	

limestone,

	

clean	
Sand,

	

very

	

fine

	

to fine,

	

silty

	

(poo r
samples due to washed out hole) 	 20 11 0

Sand,

	

very

	

fine

	

to medium,

	

angular ;
gravel,

	

fine,

	

angular ;

	

predominantl y
shale	 10 120

34 1



NDSWC 829 6

LOCATION :

ALTITUDE :
(FT, MSL)

146-61-14BAB 1

1457

DATE DRILLED : Apri l

DEPTH :

	

30 0
(FT)

1972

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

	

0-7

	

Gravel, sandy, shaly ,
carbonaceous, oxidized .

	

7-12

	

Clay, silty, sandy ,
yellowish-brown, oxidize d
(till) .

	

12-24

	

Clay, silty, sandy, pebbly ,
olive-gray (till) .

	

24-35

	

Gravel, sandy, shaly, rocky .

	

35-127

	

Clay, silty, sandy, pebbly ,
shaly, olive-gray (till) .

	

127-129

	

Clay, silty, sandy, pebbly ;
with sand lenses (till) .

	

129-145

	

Clay, silty, sandy, gravelly ,
olive-gray, carbonaceou s
(till) .

	

145-178

	

Gravel, fine to coarse ,
sandy ; consists of shale ,
granitic, and carbonat e
fragments .

	

178-192

	

Silt, clayey .

192-223 Sand, fine to coarse ,
gravelly ; consists o f
shale, granitic, an d
carbonate fragments .

	

223-228

	

Clay, silty, sandy, pebbl y
(till) .

	

228-245

	

Clay, silty, sandy, pebbly ;
fragments of Pierre shal e
(till) .

34 2



NDSWC 8296, Continue d

LOCATION : 146-61-14BAB1 DATE DRILLED : Apri l 197 2

ALTITUDE : 1457 DEPTH :

	

30 0
(FT, MSL) (FT)

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Pierre Formatio n

245-300

	

Shale(?), silty, light -
green to gray and grayish -
green .

34 3



NDSWC 8296 B

LOCATION : 146-61-14BAB2

	

DATE DRILLED : Apri l 197 2

ALTITUDE : 1453

	

DEPTH : 24 0
IFT, MSLI

	

(FT)

	RESISTANCEIWHMS)

	

DESCRIPTION OF DEPOSIT S
Gl a—a-r-drif t

	

0-5

	

Gravel, sandy, oxidized .

	

5-12

	

Clay, silty, sandy ,
gravelly, yellowish-brown ,
oxidized (till) .

	

12-32

	

Clay, silty, sandy ,
gravelly, olive-gray (till) .

	

32-35

	

Sand, coarse, shaly .

	

35-113

	

Clay, silty, sandy, pebbly ,
gravelly, olive-gray (till) .

Gravel, coarse, sandy .

Silt, olive-gray to olive-
black ; contains abundan t
lignitic fragments .

	

-209-217

	

Gravel, coarse, sandy .

Pierre Formatio n

	

217-240

	

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



NDSWC 588 2

LOCATION : 146-61-15BBB DATEDRILLED :October

	

197 0

ALTITUDE : 1455 DEPTH :

	

200
(FT, MSL)

	

(FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

Sand, very fine to fine ,
silty .

	

5-19

	

Clay, silty, clayey, pebbly ,
dusky-yellow, oxidize d
(till) .

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

	

68-76

	

Sand, very fine to fine ,
silty .

	

76-80

	

Clay, silty, sandy, olive -
gray (till) .

	

80-118

	

Sand, medium to coarse ,
subangular to rounded ;
about 60 percent quartz an d
feldspar, 20 percent shale ,
and 20 percent carbonate ,
granitic, and metamorphi c
pebbles ; with some inter -
bedded silty clay lenses .

	

118-172

	

Gravel and sand, fine to
coarse, angular to well -
rounded ; about 40 percen t
shale, 40 percent limestone
and dolomite, and 20 percen t
granitic and metamorphi c
pebbles ; interval contain s
clayey silt lenses .

Pierre Formatio n

Shale, siliceous, grayish-
black to black, noncal-
careous ; contains a fe w
thin bentonite layers .



NDSWC 226 4
(From Trapp, 1966, p . 125 )

LOCATION : 146-61-19000 DATEDRILLED :July

	

196 4

ALTITUDE : 1 474 DEPTH :

	

252
(FT, MSL)

	

(FT )

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-5

	

Silt, yellowish-gray, loose .

	

5-20

	

Clay, silty, sandy, pebbly ,
dusky-yellow to olive -
brown, cohesive, oxidize d
(till) .

20-30 Clay, silty, sandy, pebbly ,
olive-brown to olive-gray ,
slightly oxidized (till) .

	

30-60

	

Clay, silty, sandy, pebbly ,
olive-gray, unoxidize d
(till) .

Clay, silty, sandy, olive -
gray, plastic, calcareous ,
interbedded .

90-130 Sand, fine to coarse ,
gravelly, olive-gray ,
sorted, subrounded .

Sand, coarse to very coarse ,
gravelly, sorted, sub-
angular to subrounded .

Gravel, fine to coarse ,
sandy, subangular to
subrounded .

Shale, gravelly, olive -
black, hard, noncalcareous .

60-80 Sand, medium to coarse ,
shaly, lignitic, olive -
gray, sorted, subrounded .



NDSWC 2264, Continue d

LOCATION : 146-61-19000

	

DATEDRILLED :July 196 4

ALTITUDE : 1474

	

DEPTH : 25 2
(FT, MSL)

	

(F )

POTENTIAL (Mv)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Pierre Formatio n

230-252

	

Shale, olive-gray to olive -
black, hard, noncalcareous .

— 260

— 280

-30 0

-320

— 340

-360

-380

-400

-420

— 44 0

-460

480 347



NDSWC 588 3

LOCATION : 146-61-22BCC DATE DRILLED : October

	

197 0

ALTITUDE : 1455 DEPTH :

	

20 0
(FT, MSL) (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial drif t

Clay, silty, sandy, pebbly ,
dusky-yellow to yellowish -
brown, calcareous (till) .

Clay, silty, olive-gray ,
calcareous ; contain s
pebbles and a few cobble s
(till) .

Sand, very fine to fine ,
silty, clayey .

Clay, silty, sandy, pebbly ,
olive-gray, calcareous
(till) .

- 80 7-125 Sand, very fine to ver y
S2

	

coarse, angular to well -
rounded ; locally gravelly ;
about 70 percent quart z
and feldspar, 15 percen t
shale, and 15 percen t

100

	

carbonates .

—In

	

125-154

	

Gravel, fine to coarse ,
sandy, angular to well -
rounded ; about 50 percen t
carbonates, 30 percen t
quartz, granitic, an d
metamorphic rocks, an d
20 percent shale .

	

154-161

	

Clay, silty, sandy, dark -
gray, calcareous .

	

161-168

	

Sand, very fine to medium ,
well-sorted, subrounded .

0-1 8

18-48

48-6 6

66-7 2

	

168-173

	

Gravel, fine to coarse ,
sandy, angular to rounded .

Pierre Formatio n

	

173-200

	

Shale, siliceous, grayish -
black to black, noncal-
careous ; contains thi n
bentonite seams .

34 8



146-61-25BA C
(Log from Schnell, Inc . )

Altitude : 1430 fee t

Geologi c
	 source

	

Materia l

Glacial drift :
Soil, black (boulder at 2 ft)	
Till, buff, clayey, very pebbly	
Till, bluish-gray, silty to sandy 	
Till, bluish-gray, silty to sand y

(granite boulder at 26 ft)	
Till, bluish-gray, silty to sand y

(limestone boulder at 34 ft)	
Till, bluish-gray, silty to sandy 	
Till, bluish-gray, silty	
Sand, medium to coarse, poorly sorted ;

gravel, fine to medium, angular t o
rounded	

Sand, very fine to medium, silty 	
Sand, medium to coarse, very clean	
Sample gap	
Gravel, fine to coarse, subangular t o

subrounded ; minor amounts of coars e
sand	

Gravel, coarse to very coarse, angular ;
predominantly shale fragments 	

Sand, medium to coarse, gravelly 	
Sand, very fine to medium, silty ,

lignitic	
Sand, fine to medium, very clean	
Gravel, medium to coarse, angular ,

sandy
Sand, medium to coarse, very clean

Pierre Formation :
Shale, bluish-gray

146-61-25BA D
(Log from Empire Drilling Co . )

Altitude :

	

1440 fee t

Glacial drift :
Clay, sandy	
Gravel ; boulder
Till, gray	
Gravel	

Thicknes s
(feet)

Depth
(feet )

2 2
16 1 8
7 2 5

5 3 0

5 3 5
5 4 0

13 5 3

7 6 0
20 8 0
20 10 0
10 11 0

15 12 5

8 13 3
6 13 9

11 15 0
4 15 4

4 15 8
10 16 8

7 17 5

10 1 0
2 1 2

37 4 9
11 60

349



146-61-25BB D
(Log from Schnell, Inc . )

Altitude :

	

1430 fee t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Topsoil	 2

	

2
Boulders	 2

	

4
Till, oxidized	 14

	

1 8
Till, gray	 36

	

5 4
Gravel	 6

	

6 0
Sand, fine	 25

	

8 5
Till, gray	 2

	

8 7
Sand, medium	 3

	

9 0
Sand, coarse	 30

	

12 0
Gravel ; shale pebbles	 8

	

128
Sand, medium	 12

	

14 0
Sand, coarse ; gravel ; lignite	 29

	

16 9

Pierre Formation :
Shale	 6

	

17 5

146-61-25DA B
(Log from Schnell, Inc . )

Altitude : 1440 fee t

Glacial drift :
Topsoil	 2

	

2
Till, oxidized ; boulders	 12

	

1 4
Gravel	 1

	

1 5
Till, oxidized ; boulders	 14

	

2 9
Till, gray	 6

	

3 5
Sand, fine	 10

	

4 5
Clay	 4

	

4 9
Sand, fine to medium	 41

	

9 0
Sand ; clay layers	 8

	

9 8
Sand, medium	 11

	

10 9
Lignite	 1

	

11 0
Gravel, medium	 11

	

12 1
Clay, hard	 2

	

12 3

350



NDSWC 588 9

LOCATION : 146-61-34888 DATE DRILLED : October

	

197 0

ALTITUDE : 1465 DEPTH : 20 0
(FT, MSL) (FT)

	RESISTANCEIOHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial drif t

0-12 Clay, silty, sandy, pebbly ,
dusky-yellow to yellowish -
brown, calcareous, oxidize d
(till) .

	

12-26

	

Clay, silty, sandy, pebbly ,
olive-gray ; contains a
few cobbles and boulder s
(till) .

	

26-39

	

Sand, very fine to coarse ,
slightly clayey, subangula r
to rounded .

	

39-58

	

Clay, sandy, silty, olive -
gray, calcareous ; sand y
gravel .

	

68-75

	

Clay, silty, sandy, olive -
gray, calcareous .

	

75-150

	

Sand, generally fine t o
medium, subangular t o
rounded ; about 70 percent
quartz and feldspar, 1 5
percent shale and lignite ;
interval contains som e
thin silty clay lenses .

	

50-168

	

Gravel, very sandy, angula r
to well-rounded ; interva l
apparently contains som e
clay lenses .

Pierre Formatio n

168-200 Shale, siliceous, grayish -
black to black, bentonitic ,
noncalcareous .



NDSWC 403 1

LOCATION : 147-54-09000 DATEDRILLED :June

	

197 0

ALTITUDE : 1 084 DEPTH :

	

180
(Fr, MSL)

	

(FT)

POTENTIAL (MV) 	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-17

	

Silt, clayey, sandy, dusky -
yellow, nonplastic ,
oxidized .

	

17-29

	

Clay, silty, olive-gray ,
plastic, tight .

	

29-42

	

Gravel, fine, sandy, well -
sorted, subangular t o
subrounded .

	

75-80

	

Clay, olive-gray, soft ,
plastic, cohesive .

	

80-97

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray, sof t
(till) .

97-105. Gravel, fine to medium ,
sandy, angular to sub -
rounded, lenticular .

	

105-168

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray (till) .

Greenhorn Formatio n

	

168-180

	

Shale, silty, dark-brown ,
hard, brittle, tight, oily ,
carbonaceous, calcareous .



NDSWC 403 3

LOCATION : 147-54-11DDD DATEDRILLED : June

	

197 0

ALTITUDE : 1 065 DEPTH : 18 0
(FT, MSL) (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial drif t

	

0-11

	

Silt, clayey, dusky-yellow ,
soft, plastic, oxidized .

	

48-63

	

Silt, clayey, sandy, olive -
gray, soft .

Greenhorn Formatio n

Shale, brownish-black, hard ,
brittle, tight, carbonaceous ,
speckled, highly calcareous .



147-54-15AB B
NDSWC 403 2

Altitude : 1075 feet

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Silt, clayey, dusky-yellow, sof t

cohesive	 19 1 9
Clay,

	

silty,

	

olive-gray,

	

soft,

	

cohesive ,
plastic	 33 5 2

Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gray ,
soft,

	

plastic

	

(till)	 16 6 8
Gravel,

	

silty,

	

sandy,

	

clayey	 12 8 0

NDSWC 403 0

LOCATION : 147-54-18AAA DATE DRILLED : June

	

197 0

ALTITUDE : 1092 DEPTH :

	

6 0

(FT, MSL) (FT)

147-54-18BB B
SCS 8

Altitude :

	

1100 fee t

Geologic Thickness Dept h
source Material (feet) (feet )

Glacial drift :
Silt, sandy, clayey	 1 1
Clay, silty, sandy	 1 2
Silt, clayey, sandy ;

	

organic material	 B 1 0

354

DESCRIPTION OF DEPOSIT S

Glacialdrif t

	

0-17

	

Silt, clayey, yellow ,
soft, cohesive, oxidized .

	

17-32

	

Clay, silty, olive-gray ,
soft, plastic, cohesive .

32-60 Clay, silty, sandy, pebbly ,
olive-gray, plastic ; thi n
streaks of gravel and san d
from 44 to 54 ft (till) .



NDSWC 401 6

LOCATION : 147-54-27ADA DATE DRILLED : June

	

197 0

ALTITUDE : 1010 DEPTH :

	

16 0
(FT, MSL) (FT)

'BO O0 0

.0 d o
. 0 0

0 0
.O 0a¢ G
000 0

x 0 0 80

0 0 0 0
0 0

6
--100

0 0 0
O .O 0
0 0 0

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Glacialdrif t

Sand, fine to medium ,
yellowish-gray, well -
sorted, subrounded, loose ;
oxidized from surface t o
16 ft .

21-35

	

Silt, clayey, sandy, olive -
gray .

	

48 ;60

	

Sand, medium, tannish-
olive-gray, well-sorted ,
subangular to subrounded .

Silt, clayey, sandy, pebbly ,
nonplastic (till) .

Gravel, fine to medium ,
rsandy, angular to sub -

onded, lenticular .

	

103-126

	

Clay, silty, sandy, pebbly ,
olive-gray, stiff ,
cohesive (till) .

Greenhorn Formatio n

	

126-160

	

Shale, silty, brownish -
black, hard, brittle, smooth ,
waxy, oily, carbonaceous ,
speckled, calcareous ;
lenses of yellowis h
aragonite .

0-2 1

35-48

	

Clay, silty, olive-gray ,
soft, plastic, calcareous .

X91-10 3



NDSWC 837 4

LOCATION : 147-54-29BCC DATE DRILLED : June

	

197 2

ALTITUDE : 1092 DEPTH :

	

100
IFT, MSLI

	

IFTI

POTENTIAL IMVI

	

Do " C

RESISTANCE IOHMSI DESCRIPTION OF DEPOSIT S

Glacial

	

drift

0-9 Clay,

	

silty,

	

sandy,

	

pebbly ,
\~ yellowish-brown,

	

cohesive ,
oxidized

	

(till) .

9-60 Clay,

	

silty,

	

sandy,

	

pebbly ,
cobbly,

	

olive-gray ,
plastic,

	

calcareous

	

(till) .

.40

100

-120

-140

- 160

- 180

— 20 0

— 220

240

	

356

0-71 Gravel, fine to coarse ,
well-sorted, angular t o
subangular .

	

71-100

	

Clay, silty, sandy, pebbly ,
olive-gray, plastic ,
calcareous (till) .

— 60

o0 c.coo



NDSWC 430 1

LOCATION : 147-54-29000 DATE DRILLED : November

	

197 0
ALTITUDE : 1095 DEPTH :

	

16 0
(FT, MSL) (FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-5

	

Silt, sandy, clayey, pebbly ,
yellowish-gray, cohesive ,
laminated (washed till) .

Silt, clayey, dusky-yellow ,
sandy, pebbly, cohesive ,
oxidized (till) .

	

9-16

	

Sand, fine, silty, tan ,
subrounded, loose, oxidized .

	

16-22

	

Clay, silty, olive-gray ,
soft, cohesive ; occasiona l
sand and pebbles (lacustrine) .

	

22-31

	

Sand, medium, silty, olive -
gray, subrounded, loose .

	

31-43

	

Clay, silty, sandy, dark -
gray, soft, mixed ; laminate d
but distorted (reworke d
glaciolacustrine deposits?) .

	

43-57

	

Sand, coarse, gravelly ,
well-sorted, subangular t o
subrounded, loose .

Sand, fine to coarse ,
poorly sorted, lenticular ;
occasional clay and sil t
layers with some grave l
and cobbles .

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive -
ray, stiff, cohesiv e
till) .

124-137 Clay, silty, sandy, pebbly ,
olive-gray, hard, brittle ,
oily, stiff (till) .

Carlile Formatio n

	

137-160

	

Shale, silty, black, hard ,
brittle, tight, carbonaceous ,
noncalcareous .



NDSWC 8375

LOCATION : 147-54-29DCD DATE DRILLED :June

	

197 2

ALTITUDE : 1088 DEPTH :

	

100
(FT )

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-22

	

Clay, silty, yellowish -
brown, cohesive, plastic ,
oxidized ; occasiona l
pebbles, boulders, an d
cobbles (till) .

	

22-100

	

Clay, silty, sandy, pebbly ,
cobbly, olive-gray ,
cohesive, plastic, cal-
careous (till) .

147-54-3000 C
NDSWC 837 2

Altitude :

	

1107

	

feet

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Clay,

	

silty,

	

sandy,

	

pebbly, yellowish-
brown,

	

cohesive,

	

plastic,

	

oxidize d
(till)	 9 9

Clay,

	

silty,

	

sandy,

	

pebbly,

	

cobbly ,
olive-gray,

	

cohesive,

	

plastic ,
calcareous

	

(till)	 13 2 2
Gravel,

	

fine

	

to

	

coarse,

	

poorly sorted ,
subangular to rounded	 2 2 4

Clay,

	

silty,

	

sandy,

	

pebbly,

	

cobbly ,
olive-gray,

	

cohesive,

	

plastic ,
calcareous

	

(till)	 6 3 0
Silt,

	

clayey,

	

medium-gray,

	

cohesive ,
plastic,

	

calcareous	 45 7 5
Clay,

	

sandy,

	

silty,

	

pebbly,

	

olive-gray ,
plastic,

	

calcareous

	

(till)	 25 10 0

35 8

(FT, MSL)



NDSWC 837 3

LOCATION : 147-54-31AAB DATE DRILLED : June

	

197 2

ALTITUDE : 1098 DEPTH :

	

10 0
(FT, MSL) (FTI

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial	 drif t

0-9

	

Clay, silty, yellowish -
brown, cohesive, plastic ,
oxidized .

9-26 )'

	

Clay, silty, pebbly, olive -
gray, plastic, calcareous ;
light-olive-gray laminae .

26-51

	

Clay, silty, sandy, pebbly ,
olive-gray, cohesive ,
plastic, calcareous (till) .

Gravel, fine to coarse ,
sandy, moderately sorted ,
angular to subrounded .

60-66 	 Silt, clayey, sandy, medium -
gray, plastic, calcareous .

Sand, fine to coarse ,
well-sorted, subrounded ;
occasional thin cla y
layers .

80-100

	

Clay, silty, sandy, pebbly ,
olive-gray, plastic, cal-
careous (till) .

NDSWC 837 6

LOCATION : 147-54-31DAA

	

DATE DRILLED : June 197 2

ALTITUDE : 1 100

	

DEPTH : 10 0
(FT, MSL)

	

(FT)

Glacialdrift

	

0-10

	

Clay, silty, yellowish -
brown, cohesive, plastic ,
oxidized (till) .

	

10-17

	

Clay, silty, sandy, pebbly ,
olive-gray, plastic, cal-
careous (till) .

iooa ,_

	

17-37

	

Sand, fine to coarse, well -
sorted, subrounded .

oo a
°

00

	

. 37-100

	

Clay, silty, sandy, pebbly ,oov

	

~cobbly, olive-gray ,
O plstic, calcareous (till) .D O

v-O <
o0
v0 0
pa p

O . O C
.0 0,, o

O
,

O O

v O C
)ap o
v 0 <)pp p
oo p

D 0 C
po p
O O- Coa p .
20 2
np n

35 9

oa
0

>o p o ,
00 9-10 0

POTENTIAL (MV)	 RESISTANCEIONS)

	

DESCRIPTION OF DEPOSITS

op o
v 0 0
00 0

0
P 0

.0 0

0 0 ~



147-55-01BB B
SCS 6

Altitude :

Geologi c
source

1120

	

feet

Thicknes s
(feet)

Dept h
(feet )Materia l

Glacial drift :
Clay, silty, sandy	 3 .50 3 .5 0
Sand, silty, clayey	 .50 4

Silt, clayey, sandy	 .75 4 .7 5
Clay, silty	 .15 4 .9 0
Silt, clayey,

	

sandy	 1 .85 6 .7 5
Sand, silty	 .25 7 .0 0
Silt, sandy,

	

clayey	 1 .75 8 .7 5
Sand, silty	 .50 9 .2 5
Silt, clayey,

	

silty	 1 .00 10 .25

NDSWC 402 6

LOCATION : 147-55-01CBB1

	

DATE DRILLED : June 197 0

ALTITUDE : 1110

	

DEPTH : 12 0
(FT, MSL)

	

IFT)

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

	

0-4

	

Clay, silty, sandy ,
yellowish-gray, soft ,
leached, oxidized ; occas-
ional pebbles (washed till) .

	

4-13

	

Sand, fine to coarse ,
gravelly, poorly sorted ,
angular to subrounded ,
oxidized .

	

13-102

	

Clay, olive-gray, cobbly ,

silt ,
bouldery ;

	

an withs i
slt, clayey sand, , an d
gravel (till) .

Carlile Formatio n

100

	

102-120

	

Shale, silty, brownish -
black, hard, brittle ,

—

	

smooth, carbonaceous ,
noncalcareous .

120

36 0



RESISTANCE (OHMS) DESCRIPTION OF DEPOSIT S

Glacialdrif t

	

0-8

	

Clay, silty, sandy, pebbly ,
yellowish-gray, soft ,
cohesive, oxidized (till) .

	

8-22

	

Silt, clayey, lenticular ,
loose, soft, oxidized ;
	 lenses of sand and fin e

gravel .

	

22-56

	

Silt, clayey, sandy, olive-
gray, loose, soft, lami-
nated .

NDSWC 4306

LOCATION : 147-55-04AAA DATE DRILLED : November

	

197 0

ALTITUDE : 1155 DEPTH : 10 0
(FT, MSL) (F1)

Clay, silty, sandy, pebbly ,
olive-gray (till) .

Carlile Formatio n

72-100

	

Shale, silty, dark-gray t o
black, hard, brittle ,
smooth, waxy, tight ,
noncalcareous .

147-55-08AD D
USBR 1 7

Altitude :

	

1213 .9

	

fee t

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Glacial drift :
Silt,

	

sandy,

	

tan,

	

moist,

	

calcareous	 15 1 5
Clay,

	

silty,

	

sandy,

	

gravelly,

	

brown,
3 1 8moist	

147-55-11AA A
SCS 2

Altitude :

	

1120

	

feet

Glacial

	

drift :
Clay,

	

silty,

	

sandy	 2 .50 2 .5 0
Sand	 2 .00 4 .5 0
Sand,

	

silty	 .50 5 .0 0
Silt,

	

clayey,

	

sandy	 3 .75 8 .7 5
Sand,

	

silty,

	

gravelly	 .50 9 .2 5

147-55-11ABA 1
NDSWC 402 7

Altitude :

	

1117 fee t

Glacial drift :
Clay, silty, sandy, pebbly, yellowish -

gray, soft, oxidized ; numerous san d
and gravel stringers (till)	 13

	

1 3
Clay, olive-gray, light ; interbedde d

with silt, clayey sand and coarse san d
lenses (till)	 27

	

4 0

36 1



NDSWC 402 1

LOCATION : 147-55-11ABB DATE DRILLED : June

	

197 0

ALTITUDE : 1136 DEPTH : 120
(FT, MSL) (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

-13

	

Gravel, sandy, poorl y
sorted, angular to sub -
rounded, oxidized ; streak s
of silty clay .

	

13-28

	

Silt, clayey, sandy, pebbly ,
yellowish-gray, plastic ,
oxidized ; gravel stringer s
(washed till) .

	

28-35

	

Clay, silty, sandy, soft ,
cohesive, plastic (till) .

35-39 Gravel, fine to medium ,
well-sorted, subangula r
to subrounded .

	

39-106

	

Clay, silty, sandy, pebbly ,
olive-gray, soft ; inter -
bedded with silt and claye y
sand (reworked lacustrine
deposits in till) .

Carlile Formatio n

	

106-120

	

Shale, silty, sandy, dark -
brown to black, hard ,
brittle, smooth, oily ,
carbonaceous, calcareous ;
calcite and aragonite beds .

00
0 0

co ,
a'o o – 60
P.O G
oo d
¢ro c
paa o
co o

2'o C

o

	

80
co c
ad c -

O o 0

---120

-14 0

-160

-180

-200

-220

240
362



NDSWC 402 3

LOCATION : 147-55-11000 DATEDRILLED : June

	

197 0

ALTITUDE : 1142 DEPTH :

	

12 0
(FT, MSL) (FT)

	

12-19

	

j Silt, olive-gray, soft ,
nonplastic, calcareous .

	

19-26

	

Sand, fine to medium, olive -
gray, well-sorted, subrounde (

	

26-34 r

	

Sand, fine to medium, silty ,
shaly .

Sand, fine to medium ,
shaly, well-sorted ,
subrounded .

Clay, silty, sandy, pebbly ,
olive-gray, soft, cohesiv e
(till) .

Clay, silty, sandy, ver y
gravelly, olive-gray, soft ,
cohesive (till) .

Silt, clayey, olive-gray ,
soft, plastic ; occasiona l
sand and pebbles (till) .

Carlile Formatio n

	

93-120

	

Shale, silty, brownish -
black, hard, brittle ,
smooth, carbonaceous ;
limestone at 106 ft an d
bentonitic clay at 110 ft .

147-55-12888 1
NDSWC 402 5

Altitude :

	

1108 feet

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Clay, silty, sandy, pebbly, yellowish -

gray, soft, oxidized ; lenses o f
sandy gravel (till)	 17

	

1 7
Clay, silty, sandy, olive-gray, soft ,

cohesive ; streaks of shale, sand, an d
gravel and blocks of silt and clayey
sand (reworked lacustrine sediment s
in till)	 16

	

3 3
Gravel, fine to coarse, moderatel y

sorted, subrounded ; till lenses?	 7

	

4 0

363

DESCRIPTION OF DEPOSITS

Glacialdrif t

Clay, silty, sandy, pebbly ,
yellowish-gray, cohesive ,
oxidized (till) .

POTENTIAL (MV)
7+do;p.

-20

40

0
000 0
0 o; c

o oC: 0
0 0 :<

o
00 0

900
o .o :<

Dod o
oo a

oaa a
o o :<

00 0
O

▪

0 0

60 o
▪ 0
0 0.0:0

-6 0

-90

-100

	RESISTANCE(OHMS)_

34-5 1

120



147-55-12DD D
NDSWC 402 9

Altitude :

	

1103 fee t

Geologi c
	 source

	

Material
Thickness

	

Dept h
	 (feet)	 (feet )

Glacial drift :
Clay, silty, sandy, yellowish-gray, soft ,

cohesive,

	

oxidized ;

	

occasional

	

pebble s
(washed

	

till?)	 24 2 4
Silt,

	

light-olive,

	

soft,

	

cohesive ;
fine clayey sand	 13 3 7

Gravel,

	

fine

	

to coarse,

	

sandy,

	

well -
sorted,

	

angular to rounded	 12 4 9
Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive -
gray,

	

hard,

	

blocky ;

	

occasiona l
cobbles

	

and

	

boulders

	

(till)	 11 60

147-55-13BA A
NDSWC 402 8

Altitude :

	

1105

	

fee t

Glacial

	

drift :
Clay,

	

silty,

	

sandy,

	

dusky-yellow,

	

soft ,
oxidized ;

	

occasional

	

pebbles

	

and sandy
19 1 9gravel

	

stringers

	

(till)	
Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gray ,
soft,

	

chunky (till)	 3 2 2
Gravel,

	

fine

	

to medium,

	

sandy,

	

shaly ,
dark-gray, moderately sorted ,
angular to rounded	 10 3 2

Clay,

	

silty,

	

sandy,

	

pebbly,

	

olive-gray ,
soft

	

to

	

hard

	

(till)	 8 4 0

NDSWC 4024

LOCATION : 147-55-13BBB DATEDRILLED :June

	

197 0
ALTITUDE :
IFT, MSL)

1 108 DEPTH :
IFil

4 0

DESCRIPTION OF DEPOSITS
Glacial	 drif t

0-10 Gravel, sandy, yellowish -
gray, poorly sorted, sub -
angular to subrounded .

	

10-16

	

Clay, silty, sandy ,
yellowish-olive-brown, soft ,
oxidized ; occasiona l
pebbles (washed till?) .

	

16-40

	

Silt, very sandy, clayey ,
olive-gray, soft ; occasiona l
pebbles and fine grave l
stringers (till?) .

POTENTIAL (MV)

36 4



NDSWC 402 2

LOCATION : 147-55-14ABB

	

DATEDRILLED :June 197 0

ALTITUDE : 1133

	

DEPTH : 12 0
(Ff, MSL)

	

(Fn

DESCRIPTION OF DEPOSIT S
Glacial drif t

Clay, silty, sandy ,
gravelly, dusky-yellow ,
olive-brown, soft ,
oxidized (till) .

Silt, clayey, olive-gray ,
soft, nonplastic .

Silt, clayey, very sandy ,
olive-gray, nonplastic .

000 0
0 0 c0
-0 O

ooc—
100

Gravel, fine to medium ,
moderately sorted, sub -
rounded .

Clay, silty, sandy, pebbly ,
olive-gray, soft, chunk y
(till) .

Gravel, fine to coarse ,
poorly sorted, subangula r
to subrounded .

Clay, silty, sandy, olive-
gray, soft, chunky ;
occasional pebbles (till) .

Carlile Formatio n

99-120

	

Shale, silty, sandy ,
brownish-black, soft t o
hard, carbonaceous, noncal-
careous ; sand inclusions .

-140

- 160

-180

—200

— 22 0

240 365



NDSWC 430 4

LOCATION : 147-55-14CDC DATEDRILLED : November

	

197 0

ALTITUDE : 1 140 DEPTH : 12 0
(FT, MSL) (FTI

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial	 drif t

0-7 Gravel, sandy, poorly
sorted, subangular t o
subrounded, loose .

	

7-10

	

Silt, clayey, sandy, dusky -
yellow, soft, cohesive ,
oxidized .

	

10-15

	

Sand, gravelly, poorl y
sorted, subrounded, loose .

	

15-37

	

Clay, silt, and fine gravel ;
reworked glaciofluvia l
material (till?) .

	

37-60

	

Silt, sandy, olive-gray ,
soft, laminated ; occasiona l
sand (till?) .

	

60-65

	

Gravel, fine, sandy, shaly ,
poorly sorted, subrounded .

	

65-95

	

Clay, silty, sandy, pebbly ,
olive-gray, soft ; occas-
ional cobbles or boulders
(till) .

° -

	

y, silty, shaly, black ,

	

.eon 100

	

95-102

	

Clay ,
soft ; occasional cobble s
or boulders (till) .

Carlile Formatio n

	

-120

	

102-120

	

Shale, very silty, sandy ,
brownish-black, oily ,
carbonaceous, calcareous ;
interbedded with siltston e
and sandstone .

36 6



NDSWC 430 5

LOCATION : 147-55-17BB B

ALTITUDE : 1 24 5
(FT, MSL)

DATE DRILLED : November 197 0

DEPTH : 10 0
(FT)

81-100

	

Shale, silty, dark-gray ,
hard, brittle, smooth ,
waxy, oily,noncalcareous .

147-55-22AA C
(Log from I . J . Wilhite and Simcox Oil )

Altitude :

	

1155

	

fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Clay,

	

gray,

	

silty,

	

sandy,

	

gravelly ;
with

	

isolated

	

gravel

	

lenses

	

(till)---- 110 11 0

Cretaceous,

	

undifferentiated :
115 22 5Shale,

	

gray,

	

calcareous	
Shale,

	

brown

	

to

	

gray,

	

fissile,

	

very
calcareous,

	

carbonaceous ;

	

with

	

inter -
bedded limestone lenses and calcareou s
specks	 150 37 5

Shale,

	

gray,

	

calcareous ;

	

with

	

blac k
carbonaceous

	

inclusions,

	

pyrite,

	

an d
calcite

	

lenses	 140 51 5
Sandstone,

	

fine-grained,

	

gray,

	

loose ,
silty	 25 54 0

Limestone,

	

gray,

	

dense,

	

hard,

	

argilla -
ceous	 2 54 2

Siltstone,

	

gray,

	

sandy,

	

shaly ,
bentonitic	 20 562

36 7

POTENTIAL (MV) 	 RESISTANCE(OHO

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-5

	

Silt, clayey, sandy ,
yellowish-gray, soft ,
leached .

Clay, silty, sandy, pebbly ,
dusky-yellow, soft, non -
plastic, oxidized (till) .

Clay, silty, sandy, gravelly ,
loose (till) .

Clay, silty, olive-gray ,
smooth, soft, plastic .

	

43-52

	

Sand, fine to coarse ,
poorly sorted, subrounded ,
loose .

	

52-68

	

Clay, very silty, sandy ,
olive-gray, soft ; occasiona l
pebbles (till) .

Carlile Formatio n

68-81 Shale, very sandy, brownish -
black, soft, oily, friable ,
carbonaceous .

5-1 9

9-3 6

36=4 3



NDSWC 430 3

LOCATION : 147-55-26BBA DATE DRILLED : November

	

197 0

ALTITUDE :
IFT, MSL)

1150 DEPTH :
WT)

120

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-6

	

Silt, clayey, sandy, soft ,
leached .

	

6-23

	

Clay, silty, sandy, pebbly ,
dusky-yellow, soft ,
plastic, oxidized (till) .

	

65-70

	

Sand, fine to coarse, shaly ,
poorly sorted, subrounded .

Carlile Formatio n

	

94-120

	

Shale, silty, dark-gray ,
soft to hard, smooth ,
waxy, tight ; light-gray
laminations and inter-
bedded siltstone .



NDSWC 430 2

LOCATION : 147-55-29CCB DATE DRILLED : November

	

197 0

ALTITUDE : 1240 DEPTH :

	

8 0
(FT, MSL) (FT)

POTENTIAL (MV)

	

RESISTANCE(MHMSI

	

DESCRIPTION OF DEPOSITS
Glacial	 drif t

	

0-4

	

Silt, clayey, sandy, pebbly ,
00 o

	

yellowish-gray, soft ,
0 0 0

	

leached (till) .
: 9 c 0 20

,g,c

	

4-14

	

Clay, silty, sandy, pebbly ,
.0 0 .~

	

cobbly, dusky-yellow, soft ,
,,o°

	

nonplastic, oxidized (till) .
o n o

	

14-20

	

Clay, silty, sandy, pebbly ,
dusky-yellow, soft ,
cohesive (till) .

20-31 Clay, silty, sandy, pebbly ,
cobbly, dusky-yellow, soft ,
cohesive, chunky, oxidize d
(till) .

	

31-43

	

Clay, silty, sandy, pebbly ,
olive-gray, soft, stiff ,
cohesive ; occasiona l
cobbles (till) .

	

43-58

	

Sand, fine to coarse, silty ,
gravelly, subangular t o
subrounded, lenticular .

	

58-62

	

Clay, silty, sandy, pebbly ,
olive-gray, hard, brittl e
(till) .

Niobrara Formatio n

	

62-80

	

Shale, silty, sandy ,
brownish-black, oily ,
highly calcareous ; inter -
bedded with siltstone .

- 100

-120

- 14 0

-160

- 180

-200

-220

240 36 9



NDSWC 401 7

LOCATION : 147-55-35CDC

	

DATE DRILLED : June 197 0

ALTITUDE : 113 5
(FT, MSL)

DEPTH : 10 0
(FT)

-140

	

95-100

	

Shale, black, hard ,
brittle, smooth, tight ,
oily, noncalcareous .

RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S
J

Glacial drift

11

	

Clay, silty, sandy, pebbly ,
dusky-yellow, oxidized ;
lenses of reddish-brow n

20

	

medium sand (till) .

27c40

	

Silt, clayey, sandy, light -
olive, soft ; occasiona l
sand or pebbles .

64-74 Clay, silty, sandy, pebbly ,
olive-gray, stiff, cohesiv e
(till) .

74-86

	

Clay, silty, sandy, pebbly ,
shaly, olive-gray, stiff ,
cohesive (till) .

Carlile Formatio n

86-92

	

Shale, silty, brownish -
black, hard, brittle ,
oily, tight .

92-95

	

Sandstone, shaly, brownish -
gray, soft, friable ,
carbonaceous, calcareous .

	

11-12

	

Gravel, poorly sorted .

12-27 Silt, clayey, sandy ,
reddish-brown, soft ,
oxidized .

370



147-56-06BCB 2
USGS Auger 5

(Log from Dennis, 1947 )

Altitude :

	

1440 feet

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Toposil,

	

silty,

	

black	 2 2
Clay,

	

brown, with

	

streaks

	

of silty
coarse sand	 1 3

Clay,

	

sand,

	

and gravel, yellow to

	

gray ,
poorly sorted	 1 4

Sand and gravel, with some clay	 2 6

147-56-06BC C
USGS Auger 6

(Log from Dennis, 1947 )

Altitude :

	

1420 feet

Glacial

	

drift :
Topsoil,

	

silty,

	

black	 2

	

2
Silt, brown	 2

	

4
Till, weathered, yellow to brown	 4

	

8
Till, unweathered,

	

blue-gray	 1

	

9

NDSWC 428 4

LOCATION : 147-56-15DDD DATE DRILLED : October

	

197 0

ALTITUDE : 1340 DEPTH : 8 0
IfT, MSL) (FT)

37 1

POTENTIAL (MV)

	

RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

0-14~ Clay, very silty, sandy ,
yellowish-gray, soft ,
laminated (washed till) .

	

14-28

	

Clay, very silty, sandy ,
olive-gray, soft, cohesive ;
lenses of shaly sand an d
gravel (till) .

	

36-48

	

Sand, fine, clayey, olive-
gray, soft, chunky (till) .

Pierre Formatio n

	

48-61

	

Shale, silty, sandy, olive-
gray, soft, sticky, massive ,
calcareous .

61-80

	

Shale, silty, brownish -
gray, soft to hard, brittle ,
smooth, tight, chalky ,
calcareous .



NDSWC 428 5

LOCATION : 147-56-26DDD DATE DRILLED : October

	

197 0

ALTITUDE: 1295 DEPTH :

	

8 O
(FT, MSu (FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS) DESCRIPTION OF DEPOSIT S

Glacial drif t

Silt, clayey, sandy, dusky -
yellow, soft, cohesive ,
oxidized ; yellowish-gray
laminations (washed till) .

	

9-15

	

Clay, silty, sandy, olive -
gray, soft, cohesive (till) .

15-21 Clay, silty, olive-gray ,
soft, cohesive, plastic ,
smooth .

	

21-31

	

Sand, medium to coarse ,
gravelly, subrounded ,
lenticular .

	

31-41

	

Sand, fine, clayey, olive -
gray, soft, cohesive (till) .

	

41-47

	

Clay, silty, sandy, soft ,
cohesive ; occasiona l
pebbles (till) .

	

47-54

	

Sand, fine to coarse ,
poorly sorted, subangular
to subrounded, loose .

	

54-58

	

Clay, silty, sandy, olive -
gray, soft (till) .

Pierre Formatio n

58-80 Shale, very silty, medium -
gray, smooth, hard, chalky ,
highly calcareous .

0- 9

37 2



147-56-27DA A
USER 1 6

Altitude :

	

1349 .3 feet

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Glacial drift :
Clay, silty, black, moist 	 4

	

4
Clay, silty, sandy, gravelly, brown ,
moist	 14

	

1 8

147-56-2800 0
NDSWC 562 0

Altitude : 1385 fee t

Glacial drift :
Clay, silty, sandy, pebbly, dusky -
yellow, plastic, oxidized (till) 	 14

	

1 4
Clay, silty, sandy, pebbly, olive-gray ,

plastic, cohesive, calcareous ;
occasional cobbles (till)	 6

	

2 0

Pierre Formation :
Shale, clayey, light-gray, very cal -

careous, white-specked	 40

	

6 0

147-56-30DC D
(Log from Lehigh Portland Cement Co . )

Altitude : 1460 fee t

Glacial drift :
Gravel, sand, clay, and some boulder s

(till)	

	

80

	

8 0

Pierre Formation :
Shale, clayey, soft	 30

	

11 0
Shale, medium-gray, soft, calcareous 	 22

	

13 2
Shale, dark-gray, bentonitic	 58

	

19 0
Shale	 30

	

22 0
Shale, dark-gray, pyritic, calcareous 	 20

	

24 0
Shale	 40

	

28 0
Shale, dark-gray, soft, plastic, cal -

careous	 9

	

28 9
Shale, green-blue, brownish-red	 2

	

29 1

Niobrara Formation :
Limestone, medium-gray, white-specked ,
massive, fossiliferous 	 25

	

31 6
Shale, limy, clayey, dark-gray, soft 	 5

	

32 1
Shale, dark-gray, white-specked, hard 	 20

	

34 1
Shale, dark-gray to black, clayey ,
pyritic, micaceous	 29

	

37 0
Shale, dark-gray to black, soft, plastic ,

pyritic, carbonaceous 	 21

	

39 1

373



NDSWC 428 6

LOCATION : 147-56-33CCD DATE DRILLED : October

	

197 0

ALTITUDE :
(FT, MSU

1365 DEPTH :
(FT)

60

147-57-01OD D
USER 1 5

Altitude :

	

1465 .7

	

feet

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Glacial drift :
Clay,

	

silty,

	

black,

	

moist,

	

organic	 5 5
Clay,

	

silty,

	

sandy,

	

gravelly,

	

brown,
13 1 8moist

	

(till)	

147-57-02AD D
USGS 7

(Log from Dennis, 1947 )

Altitude :

	

1480

	

fee t

Glacial

	

drift :
Topsoil,

	

black,

	

and

	

clay

	

gray	 6 6
Sand,

	

medium to coarse, with

	

some clay	 2 8
Clay,

	

sand,

	

and

	

gravel, yellow,
11 1 9unsorted	

Clay,

	

sand,

	

and

	

gravel,

	

gray,

	

unsorted	 43 6 2

Pierre

	

Formation :
4 6 6Shale	

147-57-02BBB 1
USGS 1 0

(Log from Dennis, 1947 )

Altitude :

	

1520 fee t

Glacial drift :
Clay, sand, and gravel, yellow, unsorted

	

28

	

2 8
Clay, sand, and gravel, gray, unsorted	 12

	

4 0
Sand and gravel	 30

	

7 0
Clay, sand, and gravel, gray, unsorted	 4

	

7 4
Gravel, with some clay and silt	 7

	

8 1
Limestone boulder	 1

	

8 2

RESISTANCE	 IoHMS) -

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

	

0-18

	

Clay, silty, yellowish -
gray, soft, cohesive ,
chunky, leached, oxidized .

Pierre Formatio n

	

18-48

	

Shale, silty, dark-gray ,
hard, brittle, tight ,
bentonitic .

	

48-60

	

Shale, black, hard, smooth ,
very tight, brittle .

Pierre Formation :
Shale	

374

3

	

8 5



147-57-02888 2
(Log from Frederickson's, Inc . )

Altitude :

	

1525

	

feet

Geologi c
source

	

Material
Thicknes s

(feet)
Dept h
(feet )

Glacial

	

drift :
Topsoil,

	

black	 1 1
Clay,

	

yellow	 4 5
Sand,

	

brown	 2 7
Sandy

	

clay, yellow	 15 2 2
Sandy clay,

	

blue	 23 4 5
Sand,

	

gravel	 12 5 7
Clay,

	

blue	 2 5 9
Sand and

	

gravel,

	

blue	 2 6 1
Dirty sand,

	

gravel,

	

blue	 4 6 5
Clay and boulders,

	

blue	 6 7 1
Sand,

	

blue	 1 7 2
Hard sandy clay,

	

blue	 8 8 0

Pierre Formation :
Shale,

	

blue	 2 8 2

NDSWC 428 0

LOCATION : 147-57-028883 DATE DRILLED : October

	

197 0

ALTITUDE :
(FT, MSL(

1520 DEPTH :
(FT)

90

POTENTIAL (MV)

	

RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSITS

Glacialdrif t

	

0-14

	

Silt, clayey, sandy, pebbly ,
dusky-yellow, olive-brown ,
soft, cohesive, oxidize d
(till) .

14-32 Clay, silty, sandy, pebbly ,
olive-gray, soft, cohesive ,
chunky (till) .

	

32-73

	

Gravel, fine to coarse ,
sandy, well-sorted, sub-
angular to subrounded ;
lower 10 ft shaly .

73-79 Clay, silty, pebbly,very
shaly, olive-gray, soft ,
cohesive .

Pierre Formatio n

	

79-90

	

Shale, siliceous, black ,
hard, brittle, tight .

37 5



NDSWC 427 9

LOCATION : 147-57-02000 DATE DRILLED : October

	

197 0
ALTITUDE :
(FT, MSL)

1505 DEPTH :
(FT)

g0

RESISTANCE (OHMSESCRIPTION OF DEPOSITS
Glacial	 drif t

	

0-3

	

Clay, silty, sandy, reddish -
brown, soft, cohesive ,
plastic (till) .

	

3-6

	

Gravel, fine to medium ,
sandy, poorly sorted ,
subrounded .

	

6-18

	

Clay, silty, sandy, pebbly ,
dusky-yellow to olive -
brown, soft, laminated ,
oxidized (washed o r
stratified till) .

	

18-57

	

Clay, silty, sandy, pebbly ,
olive-gray, soft, cohesive ;

-occasional cobbles an d
frequent lenses of sil t
and fine sand (till) .

57-65 Gravel, fine to coarse ,
well-sorted, subrounded ,
loose ; little sand .

Pierre Formatio n

	

65-80

	

Shale, siliceous, dark -
gray, hard, smooth, tight .

147-57-02DA A
USGS 4

(Log from Dennis, 1947 )

Altitude :

	

1485

	

fee t

Geologi c
source Material

Thicknes s
(feet)

Dept h
(feet )

Glacial drift :
Clay, sand,

	

and

	

gravel, yellow,

	

unsorted 19 1 9
Clay, sand,

	

and

	

gravel,

	

gray,

	

unsorted-- 10 2 9
Gravel, with

	

considerable clay and

	

silt- 1 3 0
Clay,

	

sand,

	

and gravel,

	

gray,

	

unsorted-- 26 5 6

Pierre

	

Formation :
Shale	 14 7 0

147-57-n3AD D
USGS 1 1

(Log from Dennis, 1947 )
Altitude :

	

1505 fee t

Glacial

	

drift :
Clay,

	

sand,

	

and gravel, yellow,

	

unsorted 16 1 6
Clay,

	

sand,

	

and gravel,

	

gray,

	

unsorted	 38 5 4
Sand and gravel, with some clay	 9 6 3
Clay,

	

sand,

	

and

	

gravel,

	

gray,

	

unsorted	 13 7 6
Gravel with some clay	 9 8 5
Boulders

	

and

	

gravel	 5 9 0
Clay,

	

gray,

	

and

	

boulders	 7 9 7
Pierre

	

Formation :
3 10 0Shale	

37 6

POTENTIAL (MV)



147-57-1288 8
USGS 5

(Log from Dennis, 1947 )

Altitude : 1490 fee t

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Glacial drift :
Clay, sand, and gravel, yellow, unsorted

	

88

	

8
Clay, sand, and gravel, gray, unsorted--

	

14

	

2 2
Gravel, with considerable clay and silt-

	

9

	

3 1
Gravel, with some clay and silt	 9

	

4 0
Gravel, with considerable clay and silt-

	

7

	

4 7

Pierre Formation :
Shale	

	

10

	

5 7

147-57-12BBC 1
USGS 6

(Log from Dennis, 1947 )

Altitude :

	

1490 fee t

Glacial drift :
Clay, sand, and gravel, yellow, unsorted

	

27

	

2 7
Clay, sand, and gravel, gray, unsorted--

	

31

	

5 8

Pierre Formation :
Shale	 12

	

7 0

377



NDSWC 427 8

LOCATION : 147-57-228BB DATE DRILLED : October

	

197 0

ALTITUDE :
(FT, MSL)

1535 DEPTH :
(FT)

120

POTENTIAL (MV)	 RESISTANCE(OHMS)
o O o

Po0 0
.o 0o
poop .
go o

?000 .
¢o o

.o
.00 0

p000 — 20

DESCRIPTION OF DEPOSITS

Glacial	 drif t

	

0-7

	

Silt, clayey, sandy ,
yellowish-gray, soft ,
leached (washed till) .

7-14 Clay, silty, sandy, pebbly ,
dusky-yellow, soft, chunky ,
oxidized (till) .

57, 0 7
oo ao0

. oOo P o.0 o00

	

60c
od o
0 o c

?00 0
0 0

aov c0 0 .
00 0

vo 80

37 8

= 120

-140

- 160

- 180

-200

-220

240

14-24 Clay, silty, sandy, pebbly ,
dusky-yellow, soft, chunky ;
lenses of sand and gravel .

24-37 Silt, clayey, sandy, dusky -
yellow, reddish-brown, soft ,
laminated, oxidized .

	

37-51

	

Silt, clayey, sandy, olive -
gray, cohesive, oxidized .

51-70 Clay, silty, sandy, pebbly ,
olive-gray, soft, cohesive ,
nonplastic (till) .

70-80 Clay, silty, sandy, pebbly ,
gravelly, olive-gray, soft ,
cohesive, nonplastic (till) .

Pierre Formatio n

	

80-90

	

Shale, silty, siliceous ,
hard, brittle, fractured .

	

90-100

	

Shale, silty, greenish-gray ,
hard, tight, massive ,
chalky, calcareous .

	

100-120

	

Shale, siliceous, silty ,
bentonitic, dark-gray ,
hard, massive .



147-57-27DDD2
(Log from Frederickson's, Inc . )

Altitude :

	

1515 fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Depth
(feet )

Glacial

	

drift :
Topsoil,

	

black	 2 2
Clay, yellow	 25 2 7
Clay,

	

blue	 30 5 7
Clay ;

	

lensed with

	

sand,

	

blue	 13 7 0

Pierre Formation :
Shale,

	

hard,

	

blue	 32 10 2

147-57-30AD D
(Log from Frederickson's,

	

Inc . )

Altitude :

	

1470 fee t

Glacial

	

drift :
Topsoil,

	

black	 2 2
Clay, yellow	 28 3 0
Clay,

	

blue	 32 6 2
Clay ;

	

with

	

lenses

	

of sand,

	

blue	 10 7 2

Pierre Formation :
Shale,

	

hard,

	

blue

	

(bit

	

sample)	 7 2

147-58-03AA C
(Log from Northern Resources,

	

Inc . )

Altitude : 1456 fee t

Glacial

	

drift :
Loam,

	

shaly,

	

light-olive-gray	 2 2
Boulders	 1 3
Loam,

	

sandy,

	

pebbly,

	

light-olive-gray	 2 5
Gravel, medium to coarse,

	

sandy	 12 1 7
Loam,

	

sandy,

	

pebbly, dark-olive-gra y
(till)	 4 2 1

Boulder	 6 2 7
Clay,

	

pebbly,

	

cohesive

	

(till)	 5 3 2
Gravel	 6 3 8

Pierre Formation :
Shale,

	

black	 52 90
No

	

log	 1190 1280

37 9



NDSWC 804 9

LOCATION : 147-58-07ABA DATE DRILLED : July

	

197 1

ALTITUDE :
(Fr, MSLI

1350 DEPTH :
(FT)

240

38 0

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial	 drif t

0 :-28

	

Gravel, fine to coarse ,
	 sandy, shaly, angular t o

subrounded, carbonaceous ,
well oxidized .

28-35

	

Clay, very silty, moderate-
yellowish-brown, highly
plastic, laminated ,
oxidized (alluvium) .

Clay, very silty, sandy ,
olive-gray, highly plastic ,
calcareous (alluvium) .

53-58 (,

	

Sand, fine to coarse ,
shaly, subrounded .

Clay, very silty, sandy ,
olive-gray, highly plastic ,
calcareous .

132=194 Clay, sandy, silty, pebbly ,
gravelly, medium-dark-gray ,
calcareous (till) .

3

194-233

	

Gravel, fine to coarse ,
clayey, sandy, angular t o
rounded .

Pierre Formatio n

233-240

	

Shale, clayey, brownish -
-220

	

C,,

	

gray, moderately wel l
indurated, calcareous ;
	 -s has light-brownish-gra y

concretions .



147-58-08CC A
(Log from Northern Resources, Inc . )

Altitude : 1320 fee t

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Silt, clayey, sandy (alluvium) 	 5

	

5
Loam, light-olive-gray, oxidized 	 15

	

2 0
Loam, pebbly, dark-olive-gray, unoxidize d

( till )	 5

	

2 5
Sand, fine, gravelly	 5

	

3 0
Sand, fine to coarse, shaly	 10

	

4 0
Sand, fine to coarse, shaly, lignitic 	 20

	

6 0
Gravel, coarse, shaly 	 10

	

7 0
Sand, fine to coarse, gravelly 	 10

	

8 0
Gravel, coarse, sandy 	 10

	

9 0
Sand, gravelly, silty, clayey 	 10

	

10 0
Gravel, fine to coarse, sandy, silty 	 30

	

13 0
Gravel, fine, silty, shaly, lignitic 	 50

	

18 0
Cobbles, gravelly	 4

	

18 4

Pierre Formation :
Shale, clayey, black, noncalcareous	 49

	

23 3
No log	 927

	

116 0

147-58-14CC D
(Log from Northern Resources, Inc . )

Altitude : 1337 feet

Glacial drift :
Clay, pebbly, sandy, light-yellow-gray ,

oxidized	 1

	

1

Pierre Formation :
Shale, light-gray, bentonitic 	 63

	

6 4
No log	 1016

	

108 0

147-58-23CBB 3
NDSWC 805 0

Altitude : 1320 feet

Glacial drift :
Gravel, fine to coarse, sandy, clayey ,

angular to subrounded, well -
oxidized ; mostly carbonates an d
shale	 27

	

2 7
Clay, very silty, moderate-yellowish -

brown, plastic, oxidized (alluvium)	 5

	

3 2
Clay, very silty, olive-gray, plasti c

(alluvium)	 55

	

8 7

Pierre Formation :
Shale, clayey, medium-light-gray, mod -

erately well indurated, slightl y
calcareous ; brownish-gray concretions-

	

13

	

10 0

381



NDSWC 591 1

LOCATION : 147-58-27AAB DATE DRILLED : November

	

197 0

ALTITUDE : 1305 DEPTH : 12 0
(FT, MSL) (FT)

38 2

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

	

0-15

	

Clay, silty, dark-brown ,
carbonaceous, plastic .

	

15-22

	

Gravel, fine to coarse ,
sandy, slightly oxidized ;
pebbles are predominantl y
shale .

r60

-

	

--
~64-73 Clay, very silty, dark -

gray, calcareous .

	

X73-85

	

Sand, very fine to fine ,
very silty .

	

85-93

	

Silt, clayey, dark-gray .

Pierre Formatio n

93-120 Shale, medium-light-gray ,
calcareous ; contains smal l
rod-like brownish concre-
tions and white specks .



NDSWC 591 2

LOCATION : 147-58-27888 DATE DRILLED : November

	

197 0

ALTITUDE : 1325 DEPTH : 12 0
(IT, MSL) (FT)

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial drif t

	

0-9

	

Sand, fine to coarse ,
silty, clayey, oxidized .

	

9-23

	

Clay, silty, sandy ,
yellowish-brown to dark-
yellowish-brown, oxidized .

	

23-50

	

Sand, fine to very coarse ,
gravelly, subangular t o
rounded ; well sorted i n
lenses ; about 60 percen t
quartz and feldspar, 2 0
percent shale, and 20 per -
cent granitic and siliceou s
rock fragments ; interva l
contains several thin sil t
lenses .

	

50-69

	

Gravel, fine to coarse ,
angular to rounded ; abou t
70 percent shale pebbles .

	

69-78

	

Clay, very silty, medium-
dark-gray, calcareous ;
interval contains a fe w
thin sand lenses .

	

78-8l\

	

Gravel, sandy, poorl y
sorted ; contains boulder s
and pebbles .

Pierre Formatio n

	

81-120

	

Shale, medium-light-gray ,
calcareous ; contain s
numerous small whit e
specks and brown rod-lik e
concretions .

38 3



117-16 7

-120

-60 6Q-71-/ Clay, silty, sandy, olive -
ray, plastic, calcareou s
alluvium) .

71-78

	

Gravel, fine to coarse ,
sandy, shaly, angular t o
subangular .

78-117

	

Clay, very silty, sandy ,
olive-gray, highly plastic ,
calcareous ; occasional l thi n
sand lenses (alluvium) .

Pierre Formatio n

186-200

	

Shale, clayey, brownish -
black, moderately wel l
indurated, noncalcareous .

Gravel, fine to coarse ,
sandy -'shaly, angular t o
subrounded, carbonaceous .

Clay, silty, sandy, pebbly ,
medium-dark-gray, calcar-
eous (till) .

NDSWC 805 3

LOCATION : 147-58-28AB B

ALTITUDE : 1 32 5
(FT, MSL)

DATE DRILLED : July 197 1

DEPTH : 20 0
(F )

POTENTIAL (MV)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial	 drift

	

---0-6	 Clay, very silty, sandy ,
	 dark-yellowish-brown ,

plastic, oxidized (alluvium) .

	

6-40

	

Sand, very fine to medium ,
shaly, subrounded ; a fe w
thin clay layers .

-40 40-60-- Gravel, fine to coarse ,
very sandy, angular t o
subrounded, oxidized .

l

-220

240

384



147-58-28BA A
(Log from Frederickson's, Inc . )

Altitude : 1325 fee t

Geologic

	

Thickness

	

Depth
_source

	

Material	 (feet)	 (feet )

Glacial drift :
Topsoil, brown	 2

	

2
Clay, sandy, yellow	 36

	

3 8
Sand, silty, gray	 4

	

4 2
Clay, sandy, silty, blue (till)	 20

	

6 2

Pierre Formation :
Shale, clayey, gray	 25

	

8 7

147-58-28DBA
(Log from Frederickson's, Inc . )

Altitude : 1370 feet

Glacial drift :
Topsoil, black	 2

	

2
Clay, sandy, gravelly, mixed	 16

	

1 8
Sand	 14

	

3 2
Sand, gravelly, brown	 20

	

5 2
Sand, gray	 12

	

6 4

Pierre Formation :
Shale, black	 6 4

147-58-32BB C
NDSWC 805 2

Altitude : 1505 feet

Glacial drift :
Clay, silty, gravelly, sandy, pebbly ,

yellowish-brown, oxidized (till)	 11

	

1 1
Gravel, fine to coarse, sandy, clayey ,

angular to subrounded, well-oxidized 	 31

	

4 2
Clay, silty, sandy, pebbly, gravelly ,

gray to dark-reddish-brown, cohesive ,
calcareous (till)	 25

	

6 7
Gravel, fine to coarse, clayey, sandy ,

angular to subrounded, slightl y
oxidized	 24

	

9 1

Pierre Formation :
Shale, siliceous, grayish-black to black ,

well-indurated, noncalcareous 	 9

	

10 0

147-58-33BB B
NDSWC 805 1

Altitude : 1460 fee t

Glacial drift :
Clay, silty, gravelly, sandy, pebbly ,

dark-yellowish-brown, oxidized (till)-

	

8

	

8

Pierre Formation :
Shale, siliceous, grayish-black, well -

indurated, noncalcareous	 32

	

4 0

385



NDSWC 805 5

LOCATION : 147-58-36DCC DATE DRILLED : July

	

197 1

ALTITUDE :
(FT, MSL)

1 307 DEPTH :
(FT)

200

386

POTENTIAL (MVl	 RESISTANCE (oHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-10

	

Gravel, fine to coarse ,
very sandy, clayey ,
angular to subrounded ,
well oxidized .

	

10-26

	

Clay, very silty, sandy ,
dark-yellowish-brown ,
oxidized (alluvium) .

26-116 Clay, very silty, sandy ,
olive-gray to light-gray ,
oxidized ; occasional san d
lenses (alluvium) .

116-154 Clay, very sandy, silty ,
pebbly, gravelly, medium-
dark-gray (till) .

	

54-190

	

Gravel, fine to coarse ,
sandy, clayey, shaly ,
angular to subrounded .

Niobrara Formatio n

	

190-200

	

Shale, clayey, light-gra y
to brownish-black, well -
indurated, highly calcar-
eous (light colored) t o
noncalcareous (dark colored) .



147-59-02AAA
NDSWC 804 7

Altitude : 1450 fee t

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Glacial drift :
Clay, very silty, sandy, gravelly, dark 	
yellowish-brown, plastic, oxidize d
(till)	 5

	

5

Pierre Formation :
Shale, siliceous, grayish-black to black ,

indurated, slightly oxidized, noncal-
careous	 35

	

4 0

147-59-03BC B
NDSWC 804 5

Altitude : 1400 fee t

Glacial drift :
Clay, very sandy, gravelly, pebbly, dark -
yellowish-brown, oxidized (till) 	 8

	

8

Pierre Formation :
Shale, siliceous, grayish-black to blac k

to greenish-gray, indurated ,
noncalcareous	 32

	

4 0

147-59-03DD D
NDSWC 804 4

Altitude : 1440 fee t

Glacial drift :
Sand, very fine to fine, clayey, light -
brown, subangular, well oxidized 	 6

	

6

Pierre Formation :
Shale, siliceous, grayish-black to black ,

indurated, oxidized, noncalcareous----

	

14

	

2 0

147-59-09AAA
NDSWC 804 3

Altitude : 1445 feet

Glacial drift :
Clay, very silty, pebbly, dark-yellowish -

brown, partially oxidized ; numerou s
angular shale fragments	 24

	

2 4
Clay, very silty, pebbly, medium-dark -

gray to dark-gray, slightly calcar -
eous ; numerous angular shale fragments
(till)	 16

	

4 0
Clay, silty, sandy, pebbly, olive-gray ,
calcareous (till)	 48

	

8 8

Pierre Formation :
Shale, siliceous, grayish-black t o
black, indurated, noncalcareous	 12

	

10 0

387



147-59-19BB A
(Log from Empire Drilling Co . )

Altitude :

	

1475

	

feet

Geologi c
source

	

Material
Thicknes s

(feet)
Dept h
(feet)

Glacial

	

drift :
Till,

	

sandy,

	

oxidized	 22 2 2
Sand	 8 3 0
Clay	 5 3 5
Gravel	 2 3 7
Till,

	

gray	 16 5 3

Pierre

	

Formation :
7 6 0Shale	

NDSWC 437 3

LOCATION : 147 - 59 - 31 B B B

ALTITUDE : 1 47 0
(FT, MSL)

DATE DRILLED : August 197 1

DEPTH : 16 0

388

DESCRIPTION OF DEPOSITS

Glacial	 drif t

	

0-6

	

Sand, fine to coarse ,
shaly, rounded .

	

6-28

	

Silt, clayey, sandy, light -
olive-gray, laminated .

	

28-48

	

Sand, very fine to medium ,
gray, subrounded ; sorte d
with silty stringers .

	

48-74

	

Gravel, clayey, silty, black ,
subrounded ; shale fraaments .

Pierre Formatio n

74-160 Shale, siliceous, medium-
dark-gray to black ; inter-
bedded with limestone an d
calcite layers .



LOCATION : 147-60-0100 0

ALTITUDE : 144 8
(Fr, MSu

POTENTIAL (MV)

20

60

80

NDSWC 4374

DATEDRILLED :August 197 1

DEPTH : 10 0
(FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

	

0-10

	

Silt, clayey, sandy, shaly ,
yellowish-gray to reddish -
brown, iron-stained ,
oxidized .

	

10-21

	

Clay, very silty, sandy ,
pebbly, olive-gray ,
cohesive (till) .

40(

	

21-25

	

Sand, medium to coarse ,
subrounded ; contains shal e
and carbonate fragments .

	

25-30

	

Clay, very silty, sandy ,
pebbly, olive-gray ,
cohesive (till) .

Pierre Formatio n

	

30-100

	

Shale, siliceous, black ,
fissile ; contains lime-
stone lenses .

100

- 120

- 14 0

- 16 0

180

- 200

22 0

240

389



NDSWC 435 7

LOCATION : 147-60-07AAA DATE DRILLED : August

	

197 1

ALTITUDE : 1 540 DEPTH : 16 0

(FT, MSLI (FT)

39 0

POTENTIAL (MV)

	

RESISTANCE	 {OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-10

	

Sand, medium to coarse ,
subrounded, heavily iro n
stained .

	

10-32

	

Silt, clayey, sandy, dusky -
yellow, cohesive, oxidized .

	

32-41

	

Sand, fine to medium, light-
olive-gray, subrounded ,
partially oxidized .

Silt, clayey, sandy, light-
olive-gray, slightl y
cohesive .

Clay, dark-gray, smooth ,
cohesive ; sandy sil t
stringers at 80 ft .

90=104— .Sand, very fine to fine ,
light-olive-gray, sorted ,
lenticular .

Clay, very silty, sandy ,
pebbly, olive-gray ;
possible thin sandy
lenses (till) .

Pierre Formatio n

Shale, siliceous, black ,
brittle .

104-128



NDSWC 435 5

LOCATION : 147-60-07000

	

DATEDRILLED :August 197 1

ALTITUDE : 1 505

	

DEPTH : 26 0
(FT, MSL)

	

(FT)

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacialdrif t

	

0-6

	

Sand, gravelly, shaly ,
iron-stained, oxidized .

	

6-9

	

Silt, clayey, sandy, dusky -
yellow, oxidized .

	

9-16

	

Sand, medium to very coarse ,
gravelly, shaly, subrounded .

	

16-22

	

Silt, clayey, light-olive -
gray, cohesive .

Silt, sandy, light-olive -
gray, nonplastic .

Silt, clayey, sandy, pebbly ,
light-olive-gray ; contain s
lenses of silt and sand .

	

81-98

	

Sand, medium to coarse ,
light-olive-gray, sub -
rounded, uniform .

	

8-15

	

Clay, black, soft ; contain s
layers of bentonitic clay
and pieces of siliceou s
shale .

	

168-197

	

Clay, black ; reworke d
Pierre shale ; occasiona l
pebbles, limestone stringers ,
and fossils .

	

197-204

	

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

	

204-213

	

Boulders, limestone ,
dolomite, and granitics .

	

213-220

	

Clay, shaly, black, fractured ;
fractured Pierre Formation ?

Pierre Formatio n

	

220-260

	

Shale, medium-gray to black ,
hard .

391



NDSWC 4355, Continue d

LOCATION : 147-60-07000 DATE DRILLED : August

	

197 1

ALTITUDE : 1505 DEPTH :

	

26 0
(FT, MSLI (FT)

147-60-07DDA 1
(Log

	

from Empire

	

Drilling

	

Co . )

Altitude :

	

1520

	

fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Sand and gravel	 18 1 8
Clay,

	

sandy, yellow	 18 3 6
Clay,

	

sandy,

	

blue	 15 5 1

Pierre

	

Formation :
Shale	 9 6 0

147-60- 07DDA 2
(Log from Empire Drilling Co . )

Altitude :

	

1520

	

feet

Glacial

	

drift :
Sand and gravel	 15 1 5
Clay,

	

sandy, yellow	 10 2 5
Sand,

	

fine,

	

blue	 20 4 5
Clay,

	

sandy	 45 9 0
Sand,

	

very fine	 10 10 0
Clay,

	

sandy	 16 11 6
Till,

	

gray	 4 12 0

147-60-07DD B
(Log from Empire Drilling Co . )

Altitude :

	

1515 feet

12 1 2
Glacial drift :

Sand and gravel	
Clay,

	

sandy, yellow	 9 2 1
Sand,

	

fine	 15 3 6
Clay,

	

sandy	 26 6 2
Till,

	

gray	 12 7 4
Gravel	 11 8 5
Till,

	

gray	 12 9 7

Pierre

	

Formation :
3 10 0Shale	

39 2

POTENTIAL (MV) RESISTANCE	 IOHMS)

	

DESCRIPTION OF DEPOSIT S



NDSWC 588 0

LOCATION : 147-60-07DDD DATE DRILLED : October

	

197 0

ALTITUDE : 1515 DEPTH : 12 0
IFF. MSL) (FT)

	RESISTANCE IMHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

0-11 Gravel, fine to coarse ,
very sandy, angular to
subrounded, oxidized .

11-15

	

Clay, silty, dusky-yellow ,
oxidized (glaciofluvia l
sediments) .

15-46 Clay, olive-gray to medium -
gray, calcareous ; with thi n
sand lenses (glaciofluvia l
sediments) .

Sand, very fine to medium ,
silty, subangular t o
rounded ; about 60 percent
quartz and feldspar, 2 0
percent shale, and 20 per -
cent carbonates .

6380

	

Clay, silty to sandy ,
pebbly, olive-gray, cal-
careous (till) .

80-84

	

Sand, fine to very coarse ,
gravelly, angular t o
rounded .

91-100

	

Clay, silty, olive-gray ,
calcareous (till) .

Pierre Formatio n

100-120

	

Shale, grayish-black t o
black, noncalcareous ;
slightly fractured to 110 ft .

39 3



147-60-08A A
(Log from Schnell, Inc . )

Altitude : 1550 fee t

Geologic

	

Thickness

	

Depth
	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Topsoil	 1

	

1
Shale, pebbly ; gravel, coarse	 16

	

1 7
Clay, sandy`	 68

	

8 5
Till, hard, gray	 10

	

9 5
Sand and gravel	 20

	

11 5
Till, bouldery, gray	 70

	

18 5
Clay, sandy	 25

	

21 0
Sand, fine	 10

	

22 0
Gravel, medium	 20

	

24 0
Gravel, medium to coarse	 33

	

27 3

Pierre Formation :
Shale	 2

	

27 5

147-60-088D B
(Log from Empire Drilling Co . )

Altitude : 1550 fee t

Glacial drift :
Clay, silty, sandy, tan (till) 	 20

	

2 0
Clay, silty, sandy, gray (till)	 50

	

7 0
Clay, sandy	 10

	

80
Clay, sandy, silty, gray	 50

	

130

Pierre Formation :
Shale	 10

	

140

394



NDSWC 4356

LOCATION : 147-60-09000 DATE DRILLED : August

	

197 1

ALTITUDE :
(FT, MSU

1520 DEPTH :

	

200

395

RESISTANCE	 (OHMS►

	

DESCRIPTION OF DEPOSITS

Glacialdrif t

	

0-12

	

Sand, gravelly, subangula r
to subrounded, heavil y
iron-stained .

Sand, medium, yellowish -
gray, subrounded ; inter -
bedded silty fine san d
streaks .

	

36-54

	

Gravel, fine to medium ,
sandy, shaly, subrounded .

	

54-79

	

Silt, clayey, light-olive-
gray, slightly cohesive .

	

79-94

	

Clay, very silty, sandy ,
pebbly, olive-gray ,
cohesive .

94-124 Sand, medium, dark-gray ,
subrounded ; interbedde d
with till .

	

144-150

	

Gravel, fine to medium ,
sandy, very shaly .

15Q-176-Gravel, fine to coarse ,
subrounded ; cobbles o f
granitic and carbonat e
fragments .

Pierre Formatio n

	

182-200

	

Shale, siliceous, medium-
dark-gray to black .



147-60-15AA A
NDSWC 590 7

Altitude :

	

1480

	

feet

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Clay,

	

silty,

	

sandy,

	

pebbly,

	

moderate -
yellowish-brown

	

to

	

dusky-yellow ,
oxidized	 18 1 8

Clay,

	

very silty,

	

sandy,

	

dusky-yello w
to moderate-yellowish-brown,

	

oxidize d
(glaciolacustrine

	

sediment)	 10 2 8
Clay,

	

very

	

silty,

	

sandy,

	

olive-gray ,
highly

	

calcareous

	

(glaciolacustrine
sediment)	 14 4 2

Pierre

	

Formation :
Shale,

	

siliceous,

	

grayish-black

	

to

18 6 0
black,

	

indurated,

	

noncalcareous ;
occasional

	

bentonite

	

layering	

NDSWC 437 2

LOCATION : 147-60-25CCD DATE DRILLED : August

	

197 1

ALTITUDE :
(FT. MSL)

1450 DEPTH :
(frl

100

39 6

POTENTIAL(MV)	 RESISTANCE(0sMS)

	

DESCRIPTION OF DEPOSIT S
Glacial drif t

	

0-11c

	

Sand, fine to very coarse ,
subangular to subrounded .

	

11-19

	

Sand, medium to very coarse ,
gravelly, shaly .

	

35-65

	

Shale, black, hard .

	

65-87

	

Shale, black, hard ; inter -
bedded with soft gray clay .

Pierre Formatio n

	

87-100

	

Shale, black, extremel y
hard .



NDSWC 437 1

LOCATION : 147-60-27DDD DATE DRILLED : August

	

197 1

ALTITUDE : 1435 DEPTH : 10 0
(R N%) (~)

	

9-18

	

Clay, silty, light-olive-
gray ; occasional coars e
sand grains .

	

18-23

	

Gravel, fine to medium ,
shaly, rounded, carbo-
naceous .

	

23-28

	

Sand, very fine, clayey ,
silty, olive-gray .

28-36 Gravel, fine to medium ,
shaly, rounded, carbo-
naceous, iron-stained .

	

36-49

	

Gravel, clayey, silty, dense .

PierreFormatio n

	

49-100

	

Shale, black, fissile .

DESCRIPTION OF DEPOSITS

Glacialdrif t

Sand, fine to coarse, silty ,
gravelly, dusky-yellow to
reddish-brown .

39 7



NDSWC 8303

LOCATION : 147-60-31ABB DATE DRILLED : May

	

197 2

ALTITUDE :
(FT, MSL)

1480 DEPTH :
IFT)

280

DESCRIPTION OF DEPOSITS

Glacial	 drif t

29-54

	

Silt, olive-gray ; wit h
white or light-gra y
laminae .

84-166

	

Clay, silty, sandy, pebbly ,
gravelly, olive-gray ,
cohesive (till) .

	

166-172

	

Clay, olive-gray, solid .

231,___Sand, medium to ver y
coarse, gravelly, shaly ,
lignitic .

Pierre Formatio n

	

231-280

	

Shale, slightly silty ,
olive-gray to light-
greenish-gray ; whit e
bentonitic lenses .

v

3vo n
bo a
v 0
o v

C C ~

o ,
OOo

398



NDSWC 8303, Continue d

LOCATION : 147-60-31 ABB DATE DRILLED : May

	

197 2

ALTITUDE : 1480 DEPTH :

	

28 0
(FT, MSL) (PI

260

280

POTENTIAL (MVI 	RESISTANCE(OHMSI

	

DESCRIPTION OF DEPOSIT S

30 0

32 0

340

360

380

40 0

420

440

460

480 39 9



NDSWC 4358

LOCATION : 147-61-01 CCC DATE DRILLED : August

	

197 1

ALTITUDE : 1 525 DEPTH :

	

34 0
In, MSLI IFII

DESCRIPTION OF DEPOSITS

Glaal drif t

Sand, fine to very coarse ,
gravelly, shaly, reddish -
brown, subangular to sub -
rounded .

64=71

	

Clay, very silty, sandy ,
pebbly, brownish-gra y
(till) .

71=105

	

Sand, fine to coarse ,
gravelly, generall y
rounded ; interbedded wit h
till .

105-141

	

Clay, very silty, sandy ,
pebbly, brownish-gray ;
interbedded with silt an d
sand stringers .

141=166

	

Sand, fine to medium ,
light-olive-gray, well -
sorted .

	

173-184

	

Silt, clayey, olive-gray ,
cohesive .

184-249 Sand, fine to medium ,
gravelly, dark-brown ,
subrounded .

40 0



NDSWC 4358, Continue d
LOCATION : 147-61-01 CCC DATE DRILLED : August

	

197 1

ALTITUDE : 1525 DEPTH :

	

34 0
(FT, MSLI (FT)

POTENTIAL (MV) 	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacialdrift,	 Continue d

Pierre Formatio n

267-340

	

Shale, dark-gray to black ,
hard, noncalcareous .

—360

- 360

-400

—420

— 440

— 460

460
40 1



NDSWC 587 9

LOCATION : 1 47-61 -05666

	

DATE DRILLED : October 197 0

ALTITUDE : 1 510

	

DEPTH : 24 0
(FT, MSL)

	

(FT)

	RESISTANCE (OHMS)_

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-5

	

Sand, very fine to fine ,
silty, clayey, oxidized .

5-13 Clay, silty, sandy, dusky -
yellow to yellowish-brown ,
calcareous (till) .

13-47 Clay, silty, sandy, olive -
gray ; contains pebbles an d
cobbles (till) .

Sand, very fine to coarse ,
silty .

	

51-98

	

Clay, silty, sandy, olive -
gray ; contains pebbles ,
cobbles, and a few thi n
sand lenses (till) .

	98-104	 Gravel, fine to coarse ,
angular to rounded ; som e
	 cobbles .

	

104-112

	

Silt, clayey, olive-gray .

	 112-217 ''Sand, fine to coarse ,
fine to medium gravel, an d
olive-gray silty clay
interbedded .

Pierre Formatio n

	 217-2~	 Shale, siliceous, grayish -
black to black, noncal-
careous ; contains a fe w
thin bentonitic layers .

402



NDSWC 436 8

LOCATION : 147-61-09DDD DATE DRILLED : August

	

197 1

ALTITUDE :
IFT, FASO

1548 DEPTH :
IF )

360

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial	 drift

Silt, yellowish-gray t o
dusky-yellow, limonitic-
stained, oxidized .

	

19-52

	

'-Sand, very fine to medium ,
reddish-brown to light-
olive-gray, subangular t o

if

"

subrounded .

	

52-114

	

Clay, silty, clayey, sandy ,
light-olive to olive-gray ,
interbedded, laminated .

114-142 Clay, very silty, sandy ,
pebbly, light-olive-gra y
(till) .

Clay, very silty, sandy ,
pebbly, light-olive-gray ;
interbedded with fine t o
medium carbonate grave l
(till) .

Clay, very silty, sandy ,
pebbly, light-olive-gray ;
occasional streaks of
gravel and boulders (till) .

192-228__._s Gravel, fine to medium ,
sandy, shaly, siliceous ,
subangular to subrounded .

0 . 1 9

40 3



NDSWC 4368, Continued

LOCATION : 147-61-09DDD DATE DRILLED : August

	

197 1

ALTITUDE :
(FT, MSLI

1 548 DEPTH :
IFT)

360

DESCRIPTION OF DEPOSIT S

Glacial	 drift, Continue d

	

273-283

	

Silt, sandy, light-olive-
gray .

Pierre Formatio n

	

283-330

	

Shale, medium-dark-gray t o
black ; contains blocks o f
sandy light-greenish t o
white clay .

	

330-360

	

Shale, silty, medium-dark-
gray, speckled, noncal-
careous .

40 4



NDSWC 436 9

LOCATION :

	

147-61-19AAA DATEDRILLED :August

	

197 1

ALTITUDE : 1486 DEPTH :

	

14 0
(FT, MSL) (FT)

	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial	 drif t

0-5 Sand, fine to medium ,
silty, reddish-brown ,
iron-stained .

	

9-30

	

Silt, light-olive-gray t o
olive-gray, oxidized ;
interbedded with fine sand .

Pierre Formatio n

	

30-140

	

Shale, black, fissile ,
noncalcareous .

40 5



NDSWC 435 3

LOCATION : 147-61-22DDD DATE DRILLED : August

	

197 1

ALTITUDE : 1 505 DEPTH : 36 0
(FT, MSL) (FT)

406

191- 1C 9 6
	 r

196-212 Silt, clayey, sandy ,
brownish- to greenish-gray ,
nonplastic .

212-236

	

Clay, silty, olive-gray ,
cohesive .

Gravel, medium to coarse ,
shaly, subangular to sub -
rounded, carbonaceous .

POTENTIAL IMV)	 RESISTANCE(OHMS) DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-7

	

Sand, fine to medium ,
reddish-brown, subrounded ,
iron-stained .

	

7-20

	

Sand, fine to medium ,
gray, subrounded .

	

20-61

	

Silt, clayey, sandy ,
cohesive .

	

61;73

	

Sand, very fine to fine ,
dark-gray, subrounded .

Clay, very silty, sandy ,
pebbly, olive-gray ,
cohesive (till) .

	

76-84

	

Gravel, fine to medium ,
subrounded .

	

84-174

	

Clay, very silty, sandy ,
pebbly, olive-gray, tough ;
occasional sand and gravel .

Sand, medium to coarse ,
well-sorted, subangula r
to subrounded .

236-277

	

Clay, olive-black, very
cohesive ; interbedded wit h
silty clay .



NDSWC 4353, Continue d

LOCATION : 147-61-22DDD DATE DRILLED : August

	

197 1

ALTITUDE : 1505 DEPTH :

	

36 0
(FT, MSL) (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

	

297-309

	

Gravel, fine to coarse ,
-Tandy, subangular t o

subrounded .

309-325— Clay, gray to green, very
stiff, cohesive .

	

325-353

	

Clay, shaly, dark-gray ,
tough .

	

353-360

	

Silt, white to light-gray ,
cohesive, tight .

Glacial	 drift, Continue d

277-297

	

Sand, very fine to fine ,
dark-gray, subrounded ;
interbedded with detrita l
lignite .



NDSWC 435 4

LOCATION : 147-61-24686 DATE DRILLED : August

	

197 1

ALTITUDE :
(FT, MSU .

1 475 DEPTH :
(FT)

300

POTENTIAL (MV)

	

RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

	

0-12

	

Sand, very fine, silty ,
reddish-brown, oxidized .

	

12-2

	

Sand, fine to very coarse ,
shaly, subrounded .

	

24-76

	

Silt, clayey, sandy ,
slightly pebbly, light-
olive-gray, nonplastic ;
ontains numerous san d
lenses (till) .

	

76-91

	

Clay, olive to dark-olive -
gray, very stiff .

1-140 Clay, silty, sandy, pebbly ,
cohesive ; interbedded wit h
silty sand lenses (till) .

	

140-163

	

Sand, fine to coarse ,
light-olive-gray, well -
sorted .

	

163-172

	

Clay, very dark gray, very
stiff, oily .

~hunky .

188-234

	

Sand, fine to very coarse ,
gravelly, shaly, sub -
rounded ; interbedded silt y
sand .

=254'1L_Clay, tight ; variegated
.c=--gray, green with whit e

bentonitic clay .

	

172-181

	

Sand, very fine to fine ,
gray, subrounded .

	

181-188

	

Silt, light-olive-gray ,

40 8



NDSWC 4354, Continue d

LOCATION : 147-61-24666 DATEDRILLED :August

	

197 1

ALTITUDE : 1475 DEPTH :

	

30 0
(FT, msL) (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Pierre Formatio n

254-300

	

Shale, medium-dark-gray ,
brittle, speckled, tight .

	 N

40 9



—~

	

00-237

	

Clay very silty sand y_,, ,
°po

	

pebbly lightolive t o, -
ppg

	

olive-gray (till) .
bi

NDSWC 435 9

LOCATION :

	

147-61-24DCC

	

DATE DRILLED : August

	

197 1

ALTITUDE :

	

1480

	

DEPTH :

	

38 0
IFT, MSL)

	

(FTl

RESISTANCE(OHMS)

	

DESCRIPTION Of DEPOSIT S

Glacial	 drif t

Silt, clayey, sandy, pebbly ,
yellowish-gray, oxidize d
(till) .

8-28 Sand, medium to very coarse ,
ravelly, shaly, subangula r
to subrounded, iron-stained .

0- 8

	

40-50

	

Silt, dusky-yellow ,
gxidized .

	

50-60

	

-]Sand light-olive-gray, ,
slightly cohesive ,
nonplastic .

POTENTIAL (MV)

41 0



NDSWC 4359, Continue d

LOCATION : 147-61-24DCC DATEDRILLED :August

	

197 1

ALTITUDE : 1480 DEPTH :

	

38 0
(FT, MSL) (FT)

POTENTIAL (MV)	 RESISTANCEIoHMS)

	

DESCRIPTION OF DEPOSITS

Glacial drift, Continue d

.260-346

	

Sand, very fine to very
coarse, gravelly, sub -
rounded ; sorted but
lenticular .

Pierre Formatio n

346-380 Shale, medium-dark-gra y
to black, fossiliferous ,
noncalcareous .



NDSWC 435 2

LOCATION : 147-61-27000 DATE DRILLED : August

	

197 1

ALTITUDE :
(FT, MSL)

1495 DEPTH :
(FT)

240

41 2

RESISTANCE (OHMS) DESCRIPTION Of DEPOSITS

Glacial drif t

	

0-1

	

Sand, very fine, very silty ,
dusky-yellow, soft, loose ,
dry .

30-41 ) Silt, clayey, light-olive -
gray, nonplastic .

416

	

Silt, clayey, light-olive-
gray, nonplastic ; inter -
bedded with sandy clay an d
sand .

	

56-73

	

Clay, very silty, sandy ,
pebbly, olive to brownish -
gray, brittle (till) .

	

73-85

	

Clay, very silty, sandy ,
pebbly, olive to brownish -
gray ; interbedded wit h
lenses of sand and gravel .

	

88-90

	

Gravel, fine to medium ,
shaly, subrounded, carbo-
naceous .

Silt, clayey, very sandy ,
pebbly, light-olive to
olive-gray ; lesnes o f
sand and gravel (till) .

	

125-217

	

Sand, fine to very coarse ;
sorted but lenticular ;
carbonate, granitic, shale ,
and silicate fragments .

217-228

	

Shale, medium-dark-gra y
to black ; contains lense s
of calcareous silt .

Pierre Formatio n

2728

	

Shale, siliceous, black .



NDSWC 437 0

LOCATION : 147-61-30888 DATE DRILLED : August

	

197 1

ALTITUDE:
(FT, MSLI

1500 DEPTH :
(FT)

180

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS
Glacial drif t

Sand, fine to medium ,
reddish-brown, subangula r
to subrounded, iron-stained .

Silt, clayey, light-olive-
gray, partially oxidized .

Clay, very silty, sandy ,
pebbly, olive-gray ,
cohesive (till) .

Sand, very fine to fine ,
silty, gray, subrounded .

58-117

	

Clay, very silty, sandy ,
pebbly, olive-gray ,
cohesive (till) .

8-2 6

26-3 5

35-5 8

	

137-142

	

Gravel, clayey, silty ,
siliceous, black, rounded .

Pierre Formatio n

	

142-180

	

Shale, siliceous, black ,
bentonitic, fissile .

41 3



148-54-01AAB
NDSWC 762-1 0

Altitude :

	

1090 feet

Geologic

	

Thickness

	

Dept h
	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Clay, yellowish-brown, calcareous ,

oxidized, concretionary	 18

	

1 8
Clay, silty, lignitic, greenish-gray ,

soft, calcareous	 80

	

9 8
Clay, sandy, gravelly, olive-gra y

(till)	 9

	

10 7
Clay, silty, gravelly, some cobble s

(till)	 4

	

11 1
Clay, silty, gravelly, calcareous ;

interbedded with laminated silty cla y
( till )	 86

	

19 7
Gravel, sandy, pebbly ; sandy silty

olive-gray laminated calcareous cla y
( till )	 7

	

20 4
Clay, sandy, lignitic, greenish-gray ,

soft, brittle, calcareous (till)	 14

	

21 8

Greenhorn Formation :
Shale, olive-gray, hard, white-specked ,

highly calcareous	 24

	

24 2

148-54-04CC D
USBR 1 9

Altitude :

	

1095 .5 fee t

Glacial drift :
Silt, black, moist, organic	 7

	

7
Sand, silty, brown, calcareous 	 11

	

1 8

148-54-0800 0
NDSWC 118 0

(Log from Adolphson, 1962 )

Altitude :

	

1100 fee t

Glacial drift :
Topsoil, black	 2

	

2
Clay, yellow, smooth	 5

	

7
Clay, dark-gray, smooth	 3

	

1 0
Clay, yellow, smooth	 7

	

1 7
Clay, light-gray, smooth	 45

	

6 2
Clay, gray; fine to medium gravel ;

shale pebbles (till) 	 105

	

16 7

Greenhorn Formation :
Shale, dark-gray	 13

	

18 0

414



148-54-09CD D
NDSWC 115 9

(Log from Adolphson, 1962 )

Altitude : 1065 fee t

Geologic

	

Thickness

	

Depth
source

	

Material	 (feet)	 (feet )

Glacial drift :
Topsoil, black	 1
Clay, sandy, brown	 15

	

1 6
Clay, sandy, blue	 13

	

2 9
Sand, fine, silty	 3

	

3 2
Clay, sandy, gray-breen	 14

	

4 6
Clay, gray ; fine to medium gravel ; shal e
pebbles (till)	 20

	

6 6
Sand, medium to coarse ; fine to mediu m

gravel ; shale pebbles	 7

	

7 3
Clay, gray, fine to medium gravel ;
shale pebbles (till) 	 28

	

10 1
Gravel, fine to medium ; shale pebbles 	 19

	

12 0
Clay, gray, fine to medium gravel ; shal e
pebbles (some shells in this interval )
(till)	 43

	

16 3
Sand, fine to medium, silty ; shal e
pebbles	 21

	

184

Greenhorn Formation :
Shale, smooth, blue-gray	 16

	

200

148-54-1000 C
NDSWC 116 5

(Log from Adolphson, 1962 )

Altitude :

	

1100 feet

Glacial drift :
Topsoil, black	 1
Clay, sandy, brown	 19

	

2 0
Sand, fine, silty	 16

	

3 6
Clay, sandy, gray	 59

	

9 5
Clay, gray ; fine to medium gravel ; shal e

pebbles (till)	 12

	

10 7
Sand, fine, silty	 1

	

10 8
Clay, gray ; fine to medium gravel ; shal e

pebbles (till)	 57

	

16 5

148-54-1100 0
NDSWC 115 8

(Log from Adolphson, 1962 )

Altitude :

	

1100 fee t

Glacial drift :
Topsoil, black	 1
Clay, light-brown, gray	 1

	

2
Clay, sandy, yellow	 14

	

1 6
Sand, very fine, brown	 4

	

2 0
Sand, very fine, gray 	 40

	

6 0
Clay, sandy, gray	 36

	

9 6
Clay, gray ; fine to medium gravel ; shal e

pebbles ( a few small boulders) (till)

	

121

	

21 7

Greenhorn Formation :
Shale, smooth, blue-gray	 13

	

23 0

415



NDSWC 118 8

LOCATION : 148-54-13DDD

	

DATEDRILLED :August 195 7

ALTITUDE : 1080

	

DEPTH : 18 9
(FT. MSL)

	

IFT)

POTENTIAL IMV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-5

	

Clay, brown, smooth .

	

5-73

	

Clay, light-gray, smooth .

	

73-115

	

CC l aa y, ( pebb
)
ly, gravelly ,

y

	

till .

	

115-126

	

Clay, ) sandy, light-gray

	

126-174

	

Clay, pebbly, gravelly ,
gray (till) .

ti

Cretaceous, undifferentiate d

174-189

	

Shale, dark-gray .

416



NDSWC 115 7

LOCATION : 148-54-14AAA DATE DRILLED : September

	

195 6

ALTITUDE:
(FT, MSL)

1090 DEPTH :
(f i

310

	RESISTANCE (OHMS)

	

DESCRIPTION Of DEPOSITS

Glacialdrift

	

1-3

	

Clay, sandy, brown .

	

3-15

	

Sand, very fine .

	

15-30

	

Sand, very fine, clayey .

	

30-90

	

Clay, very sandy, gray .

	

90-110

	

Clay, gravelly, pebbly ,
gray (till) .

	

110-114

	

Gravel, fine, pebbly .

	

114-136

	

Clay, gravelly, pebbly ,
gray (till) .

	

136-144

	

Gravel, pebbly .

	

144-296

	

Clay, gravelly, pebbl y
(till) .

0 0
bo a o
v ¢o
oo C

0 0 0

9o0 0v
o, V
0 0 0
oa 0
o O

Jo,0
O O O
o , V

0 0 .0

v o o

41 7



NDSWC 1157, Continue d

LOCATION : 148-54-14AAA DATE DRILLED : September

	

195 6

ALTITUDE : 1090 DEPTH :

	

31 0
(Fr, MSL) (FT)

	 RESISTANCE (OHMSI

	

DESCRIPTION OF DEPOSITS

Cretaceous, undifferentiate d

296-310

	

Shale, blue-gray, smooth .

41 8



NDSWC 118 3

LOCATION : 148-54-15ABB DATE DRILLED : August

	

195 7

ALTITUDE : 1100 DEPTH : 20 0
(FT, MSU (FT)

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacialdrift

	

0-19

	

Clay, yellow, smooth .

	

19-64

	

Clay, sandy, blue .

	

64-91

	

Clay, light-gray, smooth .

	

91-171

	

Clay, pebbly, gravell y
(till) .

	

171-191

	

Clay, sandy, gray .

Greenhorn Formatio n

	

191-200

	

Shale, dark-gray .

41 9



NDSWC 118 4

LOCATION : 148-54-17DAD DATEDRILLED : September

	

195 7

ALTITUDE :
(FT, MSL)

1085 DEPTH :
(FT)

15 7

POTENTIAL (MV)	 RESISTANCEIDHMSI

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-3

	

Clay, brown .

	

3-22

	

Clay, yellow, smooth .

	

22-33

	

Clay, sandy, light-gray .

	

33-38

	

Sand, medium to coarse ,
gravelly .

,0`40

	

1

	

38-72

	

Clay, fine to medium ,
pebbly, gray (till) .

	

72-81

	

Sand, medium to coarse .

	

81-85

	

Clay, sandy, gray .

	

85-95

	

Sand, medium to coarse .

	

95-148

	

Clay, pebbly, gravelly ,
lignitic, gray .

Greenhorn Formatio n

148-157

	

Shale, dark-gray .

148-54-20DA D
NDSWC 118 5

(Log from Adolphson, 1962 )

Altitude :

	

1075 fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Topsoil,

	

black	 1 1
Clay,

	

brown,

	

smooth

	

(a few feet o f
alluvium

	

undifferentiated)	 18 1 9
Clay,

	

light-gray,

	

sandy	 3 2 2
Clay,

	

light-gray ;

	

medium to coars e
gravel	 8 30

42 0



NDSWC 118 6

LOCATION : 148-54-28AAA DATE DRILLED : August

	

195 7

ALTITUDE :
(FT, MSL)

1070 DEPTH :
(FT)

115

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

	

0-23

	

Clay, light-brown, smooth .

	

23-40

	

Clay, sandy, gravelly ,
light-gray .

	

40-115

	

Clay, gravelly, pebbly ;
lenses of sand and gravel .

42 1



NDSWC 118 7

LOCATION : 148-54-35BBB DATE DRILLED : August

	

195 7
ALTITUDE :
(FT. MSO

10 50 DEPTH :
(FT)

136

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

	 J

	

Glacial drif t

	

0-10

	

Clay, light-brown, smooth .

	

10-21

	

Clay, light-brown, smooth .

	

21-34

	

Clay, pebbly, gravell y
(till) .

	

34-38

	

Gravel, fine to coarse .

	

38-65

	

Clay, pebbly, gravelly ,
gray (till) .

Greenhorn Formatio n

117-136

	

Clay, gray, smooth .

42 2



NDSWC

	

118 1

LOCATION : 148-55-12DDD DATE DRILLED : August

	

195 7

ALTITUDE :
(FT, MSL)

1110 DEPTH :
(FT)

130

148-55-2000 A
(Log from U .S . Air Force )

Altitude :

	

1240 feet

Geologi c
	 source

	

Materia l

Glacial drift :
Clay, silty, sandy, organic, yellowish-

brown
Sand, fine, clayey, silty, gravelly ,

yellowish-brown

	

Clay, sandy, silty, gravelly, yellowish
brown

Sand, clayey, silty, gravelly, brown	
Silt, sandy, clayey, gravelly, gray	
Silt, clayey, sandy, gravelly, gray ;

isolated sand lenses	
Sand, fine, silty, gray	

Niobrara Formation :
Shale, black ; dark-brown from 74 t o

83 ft	

42 3

	RESISTANCE(oHMSI

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

	

0-5

	

Clay, light-brown, smooth .

	

5-16

	

Clay, yellow, smooth .

	

16-36

	

Clay, light-brown, smooth .

	

36-130

	

Clay, pebbly, gravelly ,
gray (till) .

Thicknes s
(feet)

Dept h
(feet )

3 3

5 8

16 24
11 3 5
13 4 8

22 7 0
4 7 4

26 10 0



148-55-20008 1
(Log from U .S . Air Force )

Altitude : 1240 fee t

Geologi c
	 source

	

Materia l

Glacial drift :
Clay, silty, sandy, stiff, brown 	
Sand, fine to medium, silty, clayey ,
dense, yellowish-brown 	

Clay, silty, sandy, stiff, gravelly ,
isolated cobbles, dense, brownish -
gray	

Silt, clayey, sandy, soft, light-gray	
Clay, silty, sandy, pebbly 	
Sand, fine to coarse, silty, clayey ,

gravelly ; with isolated pebbles
Silt, clayey, sandy, pebbly, light -

gray	

Niobrara Formation :
Shale, tan to brown, calcareous	
Shale, calcareous, gray to dark-gray 	
Shale, gray to dark-gray, calcareous ;
with tan calcareous specks an d
limestone lenses	

Limestone, hard, shaly, pyritic, dark -
gray ; with angular quartz grains an d
columnar pyrite crystals ; lenses o f
tan siltstone	

Shale, gray, calcareous
Shale, gray, sandy, silty, calcareous
Shale, dark-gray, carbonaceous, silty ,

calcareous	
Shale, dark-gray, pyritic, calcareous ;
with tan glauconitic limestone an d
light-gray sandstone lenses

Shale, micaceous, tan ; with gray silt -
stone lenses

Greenhorn Formation :
Shale, gray, calcareous, carbonaceous ,

silty
Shale, dark-gray, calcareous, fossil -

iferous, silty, sandy, carbonaceous ,
calcareous specks	

Shale, dark-gray, very calcareous ; wit h
white calcareous specks and gray t o
blue bentonite lenses ; thin lenses o f
light-gray calcareous siltston e
present	

Shale, gray, soft ; with lenses of whit e
bentonite	

Shale, silty, gray, soft, calcareous ;
with calcareous specks	

Shale, gray, very calcareous, fossil-
iferous ; with lenses of white to
gray calcareous siltstone 	

Shale, light-gray, calcareous ; with dar k
specks and lenses of gray calcareou s
siltstone	

Siltstone, calcareous, light-gray to
white ; gradational to fine graine d
calcareous sandstone	

Sandstone, silty, calcareous, pyritic ,
micaceous, light- to medium-gray 	

Shale, silty, gray, calcareous ,
micaceous, fossiliferous	

424

Thicknes s
(feet)

Depth
(feet )

10 1 0

10 2 0

20 4 0
4 4 4

10 5 4

10 64

20 84

12 9 6
24 12 0

40 160

48 20 8
16 224
16 240

40 280

20 300

36 336

24 360

44 404

44 448

12 460

20 480

28 508

32 540

40 58 0

16 59 6

24 620



148-55-200081, Continued
(Log from U .S . Air Force )

Altitude : 1240 fee t

Geologi c
source

	

Materia l

Dakota Group :
Sandstone, quartz, fine-grained, white ,

angular to rounded
Sandstone, quartz, fine-grained, white ,

angular to rounded, pyritic
Sandstone, fine-grained, light-gray to

white, moderately cemented, calcareou s
Sandstone, medium-grained, white ,

poorly cemented, rounded
Shale, sandy, silty, gray, carbonaceous ,

pyritic ; sandstone and siltstone
lenses

Shale, sandy, gray, pyritic ; coa l
lenses

Sandstone, fine to coarse, angular t o
well-rounded, pyritic

Siltstone, sandy, gray, dense, pyritic
Sandstone, fine to coarse, rounded t o
angular, cherty, pyritic ; coal lenses

Sandstone, fine, light-gray to tan ,
pyritic

Ordovician, undifferentiated :
Limestone, white to light-gray ,

dolomitic

148-55-2000 C
(Log from Simcox Oil Co . )

Altitude : 1245 fee t

Glacial drift :
Clay, yellowish-brown, silty, sandy ,

gravelly (till) 	 58

	

5 8
Gravel, sandy, clayey 	 8

	

6 6

Niobrara Formation :
Shale, gray, carbonaceous, calcareous ;

with interbedded limestone stringers--

	

271

	

33 7

Greenhorn Formation :
Shale, gray, calcareous, carbonaceous ;

with tan calcareous specks, interbedde d
limestone and siltstone	 138

	

47 5

Mowry Formation :
Shale, gray, soft ; with orange aragonit e

and gray bentonite stringers	 77

	

55 2
Sandstone, silty, loose, fine-grained ;

with interbedded shale 	 49

	

60 1

42 5

Thicknes s
(feet)

Depth
(feet )

42 662

38 700

40 740

16 756

76 832

32 864

36 900
20 920

24 944

26 970

10 980

MMMMMWWWWWM.



NDSWC 402 0

LOCATION : 148-55-23BAA DATE DRILLED : June

	

197 0

ALTITUDE :
(FT, MSL)

1125 DEPTH :
(FT)

120

=- -120

-14 0

-16 0

-160

-200

-220

24 0

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drift

0-16f Silt, clayey, sandy ,
pebbly, dusky-yellow ,
soft (till) .

	

16-75

	

Silt, clayey, sandy, pebbly ,
olive-gray, soft, cohesive ;
occasional cobbles ,
boulders, and clay block s
(till) .

30
bo

Poo.o -
b O000 0
bo P--20

Pol o
boo n
01,0 0o.00 G
00 0
o G

Oodo .
O o :G

boo b
O o 0-40

0-0
o .o G

b

000 0
O O G

700 4
o G

-0 .,

Cretaceous, undifferentiate d

92-120 Shale, silty, sandy, dark -
gray, hard, brittle, carbo-
naceous, calcareous .

42 6



148-55-25AB B
USBR 1 8

Altitude :

	

1103 .3 fee t

Geologic

	

Thickness

	

Dept h
source

	

Material	 (feet)	 (feet )

Glacial drift :
Silt, black, moist, organic, calcareous	 4

	

4
Silt, clayey, tan, moist, calcareous	 3

	

7
Clay, silty, sandy, gravelly, brown ,

moist (till)	 7

	

1 4
Clay, silty, sandy, gravelly, gray ,

moist (till)	 4

	

1 8

148-55-29BB C
(Log from U .S . Air Force )

Altitude : 1240 fee t

Glacial drift :
Clay, silty, sandy, dusky-yellow, sof t

(till)	 18

	

1 8
Clay, silty, sandy, gravelly, olive -

gray (till)	 16

	

3 4
Sand, medium to coarse, silty, shaly ,

angular to subangular	 33

	

6 7
Clay, olive-gray (till)	 11

	

7 8

NDSWC 401 9

0-2 0

61-68

68-8 0

LOCATION : 148-55-30AA A

ALTITUDE : 1 24 4
(FT. MSI.)

POTENTIAL (MV)	 RESISTANCE (OHMS)

427

DATE DRILLED : June 197 0

DEPTH : 8 0

DESCRIPTION OF DEPOSIT S

Glacialdrif t

Clay, silty, sandy, pebbly ,
dusky-yellow, soft, plastic ,
oxidized (till) .

Clay, silty, sandy, pebbly ,
olive-gray, soft, plastic ;
lenses of gravel and block s
of shale (till) .

Gravel, poorly sorted ,
subangular .

Clay, silty, sandy, pebbly ,
olive-gray (till) .

Niobrara Formatio n

Shale, silty, dark-brown ,
hard, brittle, waxy ,
calcareous .



148-55-30BA B
(Log from Simcox Oil Co . )

Altitude : 1250 fee t

Geologic

	

Thickness

	

Dept h

	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Clay, sandy, silty, till	 100

	

100

Niobrara Formation :
Shale, gray, argillaceous ; with inter -

bedded limestone and siltstone 	 266

	

366

Greenhorn Formation :
Shale, gray, calcareous, blacky ; wit h

tan calcareous specks and yello w
aragonite	

Mowry Formation :
Shale, gray, soft, slightly calcareous ;

with interbedded siltstone an d
limestone	 207

	

70 3

Dakota Group :
Sandstone, gray, loose, fine-grained 	 12

	

71 5
Shale, gray, silty, sandy, pyritic	 7

	

72 2
Sandstone, loose, white, fine-grained 	 27

	

74 9
Shale, gray, soft, silty, sandy; wit h
pyrite and limestone	 33

	

78 2
Sandstone, white, loose, fine-grained ,

silty ; with interbedded shale	 158

	

94 0

Fuson Formation :
Shale, red, soft, sandy, silty ; with

	

_
interbedded white gypsum	 45

	

98 5

Red River Formation :
Limestone, buff, dolomitic, crystalline-

	

132

	

111 7

148-55-30CDD 1
(Log from Frederickson's, Inc . )

Altitude :

	

1250 fee t

Glacial drift :
Topsoil, brown	 2

	

2
Clay, yellow	 12

	

1 4
Sand and gravel, brown	 8

	

2 2
Clay, sandy, blue	 25

	

4 7

Niobrara Formation :
Shale, sticky, blue	 153

	

20 0

130

	

496

428



NDSWC 401 8

LOCATION : 148-55-30CDD2 DATE DRILLED : June

	

197 0

ALTITUDE :
(FT, MSI .)

1245 DEPTH :
(FT)

120

- 140

-16 0

-180

-20 0

- 220

240

POTENTIAL (MV)	 RESISTANCE(OHMS)

Co
o''t
0 0 0 .
00

°o
o

	

0=2 5
0

0 o

	

0

.oo
ooo,,o -20o o

.o
•

0

0

•

0 0

o- 0 0 0

a0 0 0
oo c

0000

50-107

	

Shale, silty, sandy, gray ,
hard, brittle, smooth ,
carbonaceous, calcareous .

Niobrara Formatio n

107-120

	

Shale, black, hard ,
brittle, smooth, waxy ,
calcareous .

DESCRIPTION OF DEPOSITS

Glacial drif t

Clay, silty, sandy, pebbly ,
yellowish-gray, soft ,
oxidized (till) .

25-47"

	

Clay, silty, sandy, pebbly ,
olive-gray, soft ; sand y
gravel lenses (till) .

47_5p__-Boulder, granite .

42 9



NDSWC 430 7

LOCATION : 148-55-368BB DATE DRILLED : November

	

197 0

ALTITUDE :
(FT, MSU

1110 DEPTH :
(FT)

1 20

POTENTIAL (MV)	 RESISTANCE(OHMS) DESCRIPTION OF DEPOSIT S
Glacial	 drif t

	

0-11

	

Clay, silty, sandy ,
reddish-brown, soft ,
plastic, oxidized ; lense s
of sand and gravel (till) .

	

11-100

	

Clay, silty, sandy, pebbly ,
cobbly, bouldery, olive -
gray, cohesive, plastic ;
blocks of silt and sand y
clay (till) .

43 0

= 120

- 140

- 160

- 180

-20 0

- 220

240

100-120

	

Shale, silty, black, hard ,
brittle, smooth, waxy ,
oily .
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NDSWC 4283

LOCATION : 148-56-09DDD DATE DRILLED : October

	

197 0

ALTITUDE :
(IT, MSL)

1385 DEPTH :
(FT)

80

DESCRIPTION OF DEPOSITS

Glacialdrif t

Clay, silty, sandy, pebbly ,
-yellowish-gray, soft ,
cohesive, oxidized (till) .

	

12,14

	

Boulder, granite .

	

14-24

	

Clay, silty, sandy, pebbly ,
olive-gray, soft, plasti c
(till) .

24-42 Sand, very fine, clayey ,
silty, olive-gray, soft ,
chunky; occasiona l
pebbles (till) .

Pierre Formatio n

	

42-80

	

Shale, silty, medium-gray ,
smooth, chalky, highl y
calcareous ; soft an d
plastic to hard an d
brittle .

- 100

- 120

-140

-16 0

- 18 0

- 200

- 220

- 240

	 RESISTANCE(OHMS)

43 1



NDSWC 428 2

LOCATION : 148-56-1800 0

ALTITUDE : 147 0
(FT, MSL)

POTENTIAL (MV)

DATE DRILLED : October 197 0

DEPTH : 80

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

Clay, silty, yellowish -
gray, smooth, soft, plastic ,
highly calcareous .

	

8-13

	

Gravel, sandy, yellowish -
brown, poorly sorted, sub -
angular to subrounded ,
loose .

Clay, silty, yellowish -
gray, soft, tight ,
oxidized (till) .

	

24-49

	

Clay, silty, sandy, pebbly ,
olive-gray, soft, cohesive ,
plastic (till) .

	

49-54

	

Sand, medium to coarse, shaly ,
gravelly, poorly sorted ,
subangular to subrounded .

54-61 Clay, silty, sandy, pebbly ,
olive-gray, soft, cohesive ,
plastic (till) .

Pierre Formatio n

	

61-70

	

Shale, clayey, pebbly ,
dark-gray, soft, noncal-
careous .

	

70-80

	

Shale, siliceous, black ,
hard, brittle .

148-56-22DD D
(Log from Northern Resources, Inc . )

Altitude :

	

1349

	

feet

Geologi c
source

	

Material
Thicknes s

(feet)
Dept h
(feet )

Glacial

	

drift :
Clay,

	

sandy,

	

silty,

	

olive-gray

	

(till)	 40 4 0
Sand,

	

gravelly	 10 5 0

Pierre

	

Formation :
Shale,

	

gray,

	

calcareous,

	

fractured	 10 6 0
No

	

log	 1000 1060

148-56-31BB A
USGS 4

(Log from Dennis, 1947 )

Altitude : 1452 fee t

Glacial drift :
Topsoil, sandy, black	 1

	

1
Till, weathered, yellow to brown	 6

	

7
Till, unweathered, gray	 2

	

9
Sand and gravel	 1

	

1 0
Till, unweathered, blue-gray	 1

	

1 1

43 2



148-56-31BB B
USGS 3

(Log from Dennis, 1947 )

Altitude : 1457 fee t

	

Geologic

	

Thickness

	

Dept h

	

source

	

Material	 (feet)	 (feet )

Glacial drift :
Topsoil, black	 1

	

1
Sand, coarse, saturated	 1

	

2
Till, weathered, yellow to brown 	 6

	

8
Till, unweathered, blue-gray	 1

	

9

148-56-36CD D
USGS 9

(Log from Dennis, 1947 )

Altitude : 1288 feet

Glacial drift :
Topsoil, sandy, black 	 1

	

1
Till, weathered, yellow to brown 	 7

	

8
Till, unweathered, blue-gray	 6

	

1 4

148-57-06CBD 1
(Log from U .S . Air Force )

	

Altitude :

	

1512 fee t

Glacial drift :
Clay, organic	 1

	

1
Clay, sandy, silty	 17

	

1 8
Sand, fine to coarse	 6

	

2 4
Clay, silty, sandy	 13

	

3 7
Clay and silt	 11

	

4 8

Pierre Formation :
Shale, fractured	
Shale	

148-57-06CBD 2
(Log from U .S . Air Force )

	

Altitude :

	

1512 fee t

Glacial drift :
Clay, sandy, organic, black	 3

	

3
Silt, clayey, sandy, trace of gravel ,
brown	 14

	

1 7
Silt, clayey, sandy, trace of gravel ,

gray	 32

	

4 9
Shale and silt, dark-gray 	 4

	

5 3
Clay, silty, bentonitic, gray 	 2

	

5 5

Pierre Formation :
Shale, dark-gray, thin bedded, contains

calcareous nodules	 75

	

13 0

433

8

	

5 6
74

	

130



NDSWC 428 1

LOCATION : 148-57-O8ODD

	

DATE DRILLED : October 197 0

ALTITUDE : 1515

	

DEPTH : 16 0

(FT, MSL)

	

(F )

POTENTIAL (MV)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

0-6 (

	

Clay, light-gray, soft ,
smooth, marly, highl y
calcareous .

6-16J

	

Silt, clayey, sandy, pebbly ,
dusky-yellow, soft ,
oxidized (till) .

11 6-28

	

Silt, clayey, sandy, pebbly ,
	 olive-gray, soft, nonplastic ,

calcareous ; lenses of fin e
to medium sand .

28-4 Clay, silty, sandy, pebbly ,
olive-gray, soft, cohesiv e
(till) .

	

60-66~

	

Gravel, medium, sandy ,
poorly sorted, subrounded .

66-71 ? Clay, silty, sandy ; inter -
bedded lenses of sand an d
gravel (till) .

	

71-74

	

Clay, dark-brown, smooth ,
oily, organic (buried soil?) .

74-93 Sand, fine, clayey, silty ,
olive-gray, soft, crumbly ;
occasional sand and pebble s
(till) .

	

93-110

	

Sand, coarse, gravelly ,
poorly sorted, subrounded ;
cobbles and boulders .

	

110-112

	

Clay, shaly, dark-gray ,
soft, crumbly .

	

112-116

	

Boulder, carbonate .

Pierre Formatio n

	

116-160

	

Shale, light-gray, soft ;
powders ; interbedded wit h
hard brittle black siliceou s
shale .

	

43-46

	

Gravel, fine to medium ,
sandy, poorly sorted, sub -
angular to subrounded .

46-60 l Clay, silty, sandy ; inter -
bedded lenses of sand an d
gravel (till) .

434



148-57-2700 0
USGS 3

(Log from Dennis, 1947 )

Altitude : 1530 fee t

Geologic

	

Thickness

	

Dept h
source

	

Material

	

(feet)

	

(feet )

Glacial drift :
Clay, sand, and gravel, yellow, unsorte d
Clay, sand, and gravel, light-gray ,

unsorted	
Gravel and sand, with some silt and cla y
Clay, sand, and gravel, gray, unsorted	

	

Gravel and sand, with considerable clay 	
Gravel	
Boulders	
Clay, sand, and gravel, gray, unsorted	

Pierre Formation :
Shale

148-57-27CDD 1
USGS 2

(Log from Dennis, 1947 )

Altitude :

	

1530 fee t

Glacial drift :
Clay, sand, and gravel, yellow, unsorte d
Clay, sand, and gravel, gray, unsorted
Gravel

	

Gravel, with considerable clay and silt

Pierre Formation :
Shale, dark-gray

148-57-27CDD 2
(Log from Frederickson's, Inc . )

Altitude :

	

1530 fee t

Glacial drift :
Topsoil, black	
Clay, very sandy, brown	
Clay, sandy, brown 	
Clay, sandy, blue	
Clay, very sandy, blue 	
Clay, sandy, blue	
Boulder, whitish
Clay, blue	

Pierre Formation :
Shale, blue

148-57-34AD D
USGS 8

(Log from Dennis, 1947 )

Altitude :

	

1505 feet

Glacial

	

drift :
Topsoil,

	

black	 2

	

2
Clay,

	

sand,

	

and

	

gravel,

	

yellow,

	

unsorted 19

	

2 1
Clay,

	

sand,

	

and

	

gravel,

	

gray,

	

unsorted	 54

	

7 5

Pierre

	

Formation :
Shale	 4

	

7 9

43 5

1 8

2 9
13

5
10

7
1
2

4

1 8

4 7
6 0
6 5
7 5
8 2
8 3
8 5

8 9

26 2 6
51 7 7
10 8 7
4 9 1

8 9 9

1 1
8 9

14 23
23 46
5 5 1

36 8 7
1 8 8
2 90

2 92



148-57-34DAD 1
USGS 9

(Log from Dennis, 1947 )

Altitude :

	

1500

	

fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Depth
(feet )

Glacial

	

drift :
Clay,

	

sand,

	

and

	

gravel,

	

yellow,

	

unsorted 15 1 5
Gravel,

	

with

	

some

	

clay

	

and

	

silt	 11 2 6
Boulders

	

and

	

gravel	 4 3 0
Sand

	

and

	

gravel	 10 4 0
Clay,

	

sand,

	

and

	

gravel,

	

gray,

	

unsorted	 25 6 5
Granite boulder	 1 6 6

Pierre

	

Formation :
Shale	 1 6 7

148-57-34DAD 2
(Log

	

from

	

Frederickson's,

	

Inc . )

Altitude :

	

1505 fee t

Glacial

	

drift :
Topsoil,

	

black	 1 1
Clay,

	

sandy,

	

eyllow	 22 2 3
Sand

	

and

	

gravel,

	

dirty,

	

colored	 13 3 6
Clay,

	

sandy,

	

soft,

	

blue	 14 5 0

148-57-34DD A
(Log

	

from

	

Frederickson's,

	

Inc . )

Altitude :

	

1505

	

fee t

Glacial

	

drift :
Topsoil,

	

black	 6 6
Clay,

	

sandy,

	

yellow	 21 2 7
Clay,

	

sandy,

	

blue	 12 3 9
Sand,

	

colored	 14 5 3
Clay,

	

sandy,

	

soft,

	

blue	 10 6 3

148-57-34DD D
(Log

	

from

	

Frederickson's,

	

Inc . )

Altitude :

	

1520

	

fee t

Glacial

	

drift :
Topsoil,

	

black	 1 1
Clay, sandy, yellow	 22 2 3
Clay, sandy,

	

blue	 22 4 5
Sand, silty,

	

gravelly,

	

colored	 4 4 9
Sand and gravel,

	

colored	 7 5 6
Clay, sandy)

	

lensed with

	

sand,

	

blue	 5 6 1
Clay, sandy,

	

blue	 12 7 3
Sand, brown	 1 7 4
Clay, sandy,

	

blue	 1 7 5

Pierre

	

Formation :
Shale, blue	 2 77

43 6



148-57-36AA A
USGS

(Log from Dennis, 1947 )

Altitude : 1455 feet

Geologic

	

Thickness

	

Depth
source

	

Material	 (feet)	 (feet )

Glacial drift :
Topsoil, black	 1

	

1
Till, weathered, yellow to brown 	 9

	

1 0
Till, unweathered, blue-gray	 6

	

1 6

148-57-36AA B
USGS

(Log from Dennis, 1947 )

Altitude :

	

1460 fee t

Glacial

	

drift :
Topsoil,

	

silty,

	

black	 2 2
Till, weathered,

	

gray to brown	 1 3
Till, weathered, yellow	 8 1 1
Till, weathered,

	

gray	 2 13

148-57-36BB B
USGS 1

(Log from Dennis, 1947 )

Altitude :

	

1455 fee t

Glacial

	

drift :
Clay,

	

sand,

	

and gravel,

	

yellow,

	

unsorted 3 3
Clay,

	

sand,

	

and

	

gravel,

	

gray,

	

unsorted	 17 2 0
Gravel,

	

with

	

considerable

	

clay an d
silt	 1 2 1

Pierre

	

Formation :
Shale,

	

gray	 7 2 8

43 7



NDSWC 8061

LOCATION : 148-58-13CDD DATE DRILLED : July

	

197 1

ALTITUDE : 1 500 DEPTH : 10 0
(FT, MSL) (FT)

DESCRIPTION OF DEPOSITS

Glacial	 drift

	

0-20

	

Clay, very silty, sandy ,
pebbly, dusky-yellow to
moderate-yellowish-brown ,
plastic, oxidized (till) .

	

20-35

	

Clay, silty, sandy, pebbly ,
olive-gray, plastic ,
calcareous (till) .

	

35-48

	

Sand, fine to very coarse ,
gravelly, shaly, angular
to subrounded .

	

48-71

	

Silt, clayey, medium-light -
gray, plastic, calcareou s
(alluvium) .

	

71-77

	

Clay, sandy, gravelly ,
pebbly, olive-gray ,
slightly cohesive, cal-
careous (till) .

Pierre Formatio n

77-100 Shale, siliceous, grayish-
black to black, indurated ,
noncalcareous .

148-58-14AA A
NDSWC 805 9

Altitude :

	

1480

	

feet

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Clay,

	

silty,

	

sandy,

	

pebbly,

	

moderate -
yellowish-brown,

	

plastic,

	

oxidize d
(till)	 2 2

Gravel,

	

fine to coarse,

	

sandy,

	

shaly ,
angular

	

to subrounded,

	

well-oxidized-- 13 1 5
Silt,

	

clayey,

	

medium-dark-gray,

	

plastic ,
calcareous

	

(alluvium	 2 1 7

Pierre

	

Formation :
Shale,

	

siliceous,

	

grayish-black

	

t o
black,

	

noncalcareous	 23 4 0

43 8

POTENTIAL (MV)

	

RESISTANCE	 (OHMS)



148-58-14BA A
NDSWC 806 0

Altitude :

	

1510

	

fee t

Geologic
Materia l_source

Thickness
(feet)

Dept h
(feet )

Glacial

	

drift :
Sand,

	

very fine to

	

fine,

	

silty,

	

clayey ,
subrounded, well-oxidized 	 5 5

Clay,

	

silty,

	

sandy,

	

pebbly, moderate -
yellowish-brown,

	

plastic,

	

oxidize d
(till)	 13 1 8

Clay,

	

silty,

	

sandy,

	

pebbly,

	

medium-
dark-gray, moderately plastic ,
calcareous

	

(till)	 27 4 5

Pierre Formation :
Shale,

	

siliceous,

	

grayish-black to
15 6 0black,

	

indurated,

	

noncalcareous	

148-58-28DBA

Altitude :

(Log from Northern Resources,

	

Inc . )

1467 fee t

Glacial

	

drift :
Sand, silty	 10 1 0
Loam, light-olive-gray,

	

pebbly

	

(till)	 4 1 4
Loam, dark-olive-gray,

	

pebbly

	

(till)	 6 2 0
Clay, shaly,

	

dark-gray ; with ships o f
Pierre shale	 19 3 9

Pierre

	

Formation :
Shale,

	

angular

	

(bit sample)	 -- 3 9
No

	

log	 1241 1280

148-59-13AA A
NDSWC 590 8

Altitude :

	

1320 fee t

Glacial

	

drift :
Clay,

	

very silty,

	

brownish-black ,
plastic,

	

carbonaceous

	

(alluvium)-0	 10

	

1 0
Clay,

	

very silty,

	

medium-gray,

	

plastic ,
calcareous

	

(alluvium)	 22

	

3 2

Pierre Formation :
Shale,

	

siliceous,

	

medium-gray,
33

	

6 5indurated,

	

noncalcareous	
Shale,

	

clayey,

	

medium-light-gray ,
indurated,

	

slightly calcareous	 15

	

80

43 9



NDSWC 591 0

LOCATION : 148-59-13BA B

ALTITUDE : 1 34 0
(FT, MSLI

DATE DRILLED : November 197 0

DEPTH : 220
( n )

POTENTIAL (MV)	 RESISTANCEIowa

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

	

0-27

	

Sand, fine to very coarse ,
clayey, silty, gravelly ,
angular to rounded ,
oxidized .

	

27-4l

	

Clay, silty, sandy ,
yellowish-brown to dusky -
yellow, oxidized (glacio-
fluvial sediments) .

41-114 Clay, very silty, calcar-
eous ; dark gray with som e
light-gray mottling ;
interval contains lense s
of very fine silty san d
(glaciofluvial sediments) .

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till?) .

135-186 Gravel, fine to coarse ,
angular to rounded ; fai r
to well sorted in lenses ;
about 70 percent shale ,
20 percent carbonates, an d
about 10 percent graniti c
and siliceous rock fragments ;
interval contains severa l
silt and clay lenses .

Pierre Formatio n

	

195-205

	

Shale, siliceous, grayish -
black to dark-gray, non -
calcareous .

	

205-220

	

Shale, siliceous, medium-
dark-gray ; contains light -
gray to white calcareou s
concretions .

440



148-59-13DD D
NDSWC 590 9

Altitude :

	

1335 fee t

Geologic
Materia l. source

Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Sand,

	

very fine

	

to

	

coarse,

	

shaly ,
angular,

	

oxidized	 7 7

Pierre

	

Formation :
Shale,

	

siliceous,

	

grayish-black ,
brittle,

	

noncalcareous,

	

bedded	 13 20

148-59-18BB B
NDSWC 850 9

Altitude :

	

1460

	

fee t

Glacial

	

drift :
Clay,

	

silty,

	

sandy,

	

pebbly, yellowish -
brown,

	

oxidized

	

(till)	 22 2 2
Clay,

	

silty,

	

sandy,

	

pebbly,

	

gravelly ,
olive-gray,

	

brittle,

	

calcareou s
(till)	 12 3 4

Pierre

	

Formation :
Shale,

	

siliceous,

	

grayish-black,

	

well -
6 40indurated,

	

noncalcareous	

148-59-25CC B
NDSWC 804 1

Altitude :

	

1342 feet

Glacial

	

drift :
Gravel,

	

fine

	

to coarse,

	

clayey,

	

shaly ,
oxidized	 6 6

Clay,

	

very silty,

	

sandy,

	

pebbly,

	

dusky -
yellow,

	

plastic,

	

oxidized

	

(till)	 10 1 6
Sand,

	

very fine to

	

fine,

	

clayey,

	

shaly ,
oxidized	 10 2 6

Pierre Formation :
Shale,

	

siliceous,

	

grayish-black to
14 4 0black,

	

noncalcareous	

148-59-26BB C

Altitude :

NDSWC 804 2

1385 fee t

Glacial

	

drift :
Topsoil,

	

pebbly,

	

clayey,

	

sandy,

	

shaly,
2 2grayish-black	

Pierre Formation :
Shale,

	

siliceous,

	

grayish-black

	

to
18 2 0black,

	

noncalcareous	

44 1



NDSWC 804 0

LOCATION : 148-59-26BDB

	

DATEDRILLED :July 197 1

ALTITUDE : 1330

	

DEPTH : 20 0
(FT, MSL)

	

(FT)

44 2

	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

0-7

	

Clay, very silty, sandy ,
dark-yellowish-brown ,
plastic, oxidized
(alluvium) .

7-38

	

Sand, fine to coarse ,
shaly, subrounded ;
occasional thin clay
layers .

	

151-175

	

Sand, fine to very coarse ,
slightly gravelly, sub -
angular to subrounded .

	

175-180

	

Gravel, fine to coarse ,
sandy, shaly, clayey ,
angular .

Pierre Formatio n

180-200 Shale, clayey, brownish -
black, oily, indurated ,
noncalcareous .



148-59-33AD D
NDSWC 8046

Attitude :

	

1435

	

fee t

Geologi c
source

	

Material

Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Clay, very silty, moderate-yellowish -

brown,

	

plastic, oxidized

	

(glacio-
fluvial

	

sediment)	 11 1 1

Pierre Formation :
Shale,

	

siliceous,

	

grayish-black t o
black,

	

indurated,

	

noncalcareous	 29 4 0

NDSWC 804 8

LOCATION : 148-59-36AAB DATE DRILLED : July

	

197 1

ALTITUDE :
(FT. MSu

1320 DEPTH :
(FT1

180

44 3

	RESISTANCE(OHMSI

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

0-6 Clay, silty, sandy, dark-
yellowish-brown, plastic ,
oxidized (alluvium) .

	

6-20

	

Sand, fine to very coarse ,
clayey, gravelly, sub -
angular to rounded ,
oxidized .

Clay, silty, sandy, olive-
gray, plastic .

Sand, very fine to medium ,
clayey, subrounded ; occas-
ional thin clay lenses .

	

~11 -140

	

Sand, fine to very coarse ,
gravelly, subangular t o
subrounded .

-120

140-160 Gravel, fine to coarse ,
sandy, shaly, angular t o
subrounded .

r

	

Pierre Formatio n

160-180 Shale, clayey, brownish -
black to brownish-gray ,
indurated, noncalcareous .



NDSWC 436 0

LOCATION : 148-60-07DDD DATE DRILLED : August

	

197 1

ALTITUDE : 1498 DEPTH : 22 0
(FT, MSL) (FT)

444

POTENTIAL IMvl	 	 RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drift

Silt, clayey, sandy ,
yellowish-gray, leached .

	

11-20	 'Clay, silty, yellowish -
gray to dusky-yellow ,
plastic, oxidized .

Sand, medium to coarse ,
subrounded, iron-stained .

Silt, clayey, dusky-yellow ,
plastic .

	

31-53

	

Silt, dusky-yellow, non -
plastic, oxidized .

	

53-56

	

Clay, olive-gray, cohesive ,
stiff .

Clay, silty, olive-gray .

Sand, medium, light-olive-
gray, subrounded, uniform .

	

80-109

	

Clay, very silty, sandy ,
pebbly, olive-gray ,
cohesive (till) .

	

109-115

	

Sand, fine to coarse ,
gravelly, subrounded .

	

115-127

	

Clay, dark-olive-gray ,
cohesive, tight .

	

127-142

	

Shale, black, angular .

	

98

	

Shale, siliceous, black ;
interbedded with bentoniti c
clay (reworked Pierre shale) .

Pierre Formatio n

	

198-220

	

Shale, siliceous, medium-
dark-gray to black .



148-60-16AA A
NDSWC 850 7

Altitude :

	

1470 fee t

Geologi c
source

	

Material
Thicknes s
(feet)

Dept h
(feet )

Glacial

	

drift :
Clay,

	

very silty,

	

pebbly, moderate -
yellowish-brown,

	

cohesive,

	

oxidize d
(till)	 11 1 1

Silt,

	

clayey,

	

sandy, medium-gray,

	

cal -
careous

	

(glaciofluvial

	

sediment)	 12 2 3
Clay,

	

silty,

	

pebbly,

	

gravelly,

	

olive-
gray

	

(till)	 11 3 4

Pierre Formation :
Shale,

	

siliceous,

	

grayish-black,

	

well -
6 4 0indurated,

	

noncalcareous	

NDSWC 436 1

LOCATION : 148-60-18BBA DATEDRILLED : August

	

197 1

ALTITUDE : 1495 DEPTH : 16 0
(FT, MSLI (FT)

44 5

POTENTIAL (Mv)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial drift

Sand, fine to coarse ,
silty, subangular t o
subrounded, iron-stained .

Silt, clayey, sandy ,
yellowish-gray to dusky -
yellow, interbedded, oxidized .

Silt, clayey, olive-gray ,
nonplastic .

Sand, medium, well-sorted ,
subrounded .

Silt, clayey, olive-gray ,
nonplastic .

	

80-108

	

Sand, medium to coarse ,
granitic, subrounded ,

arbonaceous .

	

108-135

	

Sand, medium to coarse ,
granitic, subrounded ,
carbonaceous ; interbedde d
with silt and clay .

Pierre Formatio n

	

135-160

	

Shale, silty, medium-dark-
gray to black, very tight .

27-4 2



148-60-2300 0
NDSWC 850 8

Altitude : 1465 feet

Geologic

	

Thickness

	

Depth
	 source

	

Material	 (feet)	 (feet )

Glacial drift :
Gravel, fine to coarse, sandy, clayey ,

shaly, angular to subrounded	 16

	

1 6
Clay, silty, sandy, pebbly, moderate -
yellowish-brown, oxidized (till) 	 5

	

2 1
Clay, silty, sandy, pebbly, gravelly ,

olive-gray, calcareous (till) 	 16

	

3 7

Pierre Formation :
Shale, siliceous, grayish-black, well -

indurated, noncalcareous	 3

	

4 0

446



NDSWC 587 7

LOCATION : 148-61-04000 DATE DRILLED : October

	

197 0

ALTITUDE :
(FT,MSL)

1575 DEPTH :
(FT)

280

44 7

(POTENTIAL (MV)	 RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS

Glacialdrif t

Clay, silty, sandy, dusky -
yellow, oxidized ; contain s
some pebbles (till) .

9-30

	

Clay, silty, dusky-yellow ,
oxidized (fluvial sediments) .

0-9

e--
30-36—

	

Sand, very fine .

	

36-53

	

Silt, olive-gray to medium -
gray, calcareous (fluvia l
sediments) .

	

53-59

	

Sand, very fine to fine ,
silty, subangular t o
rounded .

	

59-74

	

Silt, clayey, sandy, olive -
gray .

74:*_1 7C Sand, fine to very coarse ;
interbedded with silt an d
clay lenses .

	

113-273

	

Clay, silty, sandy, olive -
gray, calcareous ; contain s
some cobbles, boulders ,
and a few sand lenses ;
more indurated from 18 0
to 273 ft (till )



NDSWC 5877, Continue d

LOCATION : 1 48-61 -0400 0

ALTITUDE : 1 57 5
(FT, MSL)

DATE DRILLED : October 197 0

DEPTH : 28 0
lFT)

POTENTIAL (mv)	 RESISTANCE (oHMSI

	

DESCRIPTION OF DEPOSIT S

Pierre Formatio n

273-280

	

Shale, siliceous, grayish -
black to black .

448



NDSWC 587 6

LOCATION : 148-61-07BAB DATE DRILLED : October

	

197 0

ALTITUDE : 1525 DEPTH : 26 0
(FT, MSL) IFT)

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial drif t
b _ V

=p-10

	

Sand, very fine to medium ,
silty, clayey, oxidized ;
yellowish-brown silty clay .

10-14'

	

Clay, very silty, dusky -
yellow, oxidized .

14-22

	

Clay, very silty, olive -
gray, calcareous .

22-30

	

Sand, very fine to fine ,
lignitic, subangular t o
rounded ; grains principall y
composed of quartz an d
feldspar ; some thin clay
lenses .

-58

	

Silt, olive-gray to medium-
-"dark-gray, highly calcar -
'—eous (fluvial sediments) .

don— 8000

	

8-7

	

Gravel and sand, fine t o
coarse, angular to sub -000

	

rounded ; 50 percent lime-
,,bo o

	

stone and dolomite, 3 0v
vo°o

percent siliceous, granitic ,

o°o

	

and metamorphic rock frag -
oo0 100

	

ments, and 20 percent shale .
v o 0

,o,,

	

70-198

	

Clay, silty, sandy, olive-
,:,o,

	

gray, calcareous ; contain s
,,,o,,

	

pebbles and boulders .
o o °
000_120
Loa °
00 0

00 0

jpc po
.0 0

0 0

v o 0—140
00 0

0o0 ,

o O o
o° o

o O c

,,o,,—160o°o

	

198-213

	

Sand, very fine to medium ,
silty, subangular to rounded ;
about 70 percent quartz an d
feldspar and 20 percen t
shale .

	

213-22

	

Clay, very silty, olive -
gray, calcareous .

	

226-249

	

Sand, very fine to medium ,
subangular to rounded ; som e

~~ thin clay lenses .

44 9



NDSWC 5876, Continue d

LOCATION : 148-61-07BAB DATE DRILLED : October

	

197 0

ALTITUDE : 1 525 DEPTH :

	

260
(FT, MSL)

	

(FT)

RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT Sr--~
Pierre Formatio n

249-260

	

Shale, siliceous, grayish -
black to black ; few thi n
bentonite layers .

—260

-280

- 300

-32 0

— 340

-360

-380

- 40 0

-420

- 440

- 460

480
45 0



NDSWC 436 2

LOCATION : 148-61-10AAA DATE DRILLED : August

	

197 1

ALTITUDE :
(FT, MSL)

1600 DEPTH :
(FT)

380

45 1

	RESISTANCE(OHMS)

	

DESCRIPTION Of DEPOSITS

Glacial	 drift

	

0-30

	

Sand, gravelly, shaly ,
reddish-brown, subangular
to subrounded, iron -
stained .

	

40-92

	

Silt, light-olive-gray ,
nonplastic .

	

92-153

	

Silt, light-olive-gray ,
nonplastic ; contains fin e
subrounded sand .

	

153-174

	

Clay, silty, olive-gray ,
tight .

	

174-250

	

Clay, very silty, sandy ,
pebbly, olive-gray (till) .



NDSWC 4362, Continue d

LOCATION : 148-61-10AAA DATE DRILLED : August

	

197 1

ALTITUDE : 1600 DEPTH :

	

38 0
(FT. MSL) (FT)

	RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial drift, Continue d

250-3

	

Sand, fine to coarse ,
dark-brown, subangular to
subrounded .

	

311-3 1

	

Clay, white, green, black ,
and dark-gray, tight, waxy .

Pierre Formatio n

	

341-380

	

Shale, medium-dark-gra y
to black, very tight .



NDSWC 436 5

LOCATION : 148-61-1000C2 DATEDRILLED : August

	

197 1

ALTITUDE : 1615 DEPTH : 47 0
(Fr, MSU (FT)

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

Glacialdrif t

0-29 Sand, fine to coarse ,
generally subrounded ,
iron-stained ; mostl y
carbonates, shale, an d
granitics .

46-68

	

Sand, fine to medium ,
subrounded, iron-stained ,
oxidized .

Sand, very fine to fine ,
clayey, silty, gray ,
interbedded .

	

28-132

	

Silt, light-olive-gray ,
crumbly .

	

132-169

	

Sand, medium to coarse ;
<interbedded with silty

fine sand .

1-245

	

Clay, silty, sandy, pebbly ,
olive-gray ; interbedded
with carbonate and shal e
gravel (till) .

45 3



NDSWC 4365, Continue d

LOCATION : 148-61-1000C 2 DATE DRILLED : August

	

197 1

ALTITUDE : 1615 DEPTH :

	

47 0
IFT, MSL) (FT)

POTENTIAL IMVI	 RESISTANCEI0HMSI

	

DESCRIPTION OF DEPOSIT S
Glacial drift, Continue d

	

245-323

	

Sand, fine to very coarse ,
gravelly, dark-brown ;
possible till layers .

	

323-370

	

Silt, clayey, sandy, black ,
organic, oily .

	

84-388

	

Silt, clayey, very dar k
gray, tight .

	

388-57

	

Sand, medium to coarse ,
400

	

tan, subangular to sub -
rounded .

420

Pierre Formatio n

	

a 45 -470

	

Shale, very silty, nearl y
white to gray, chalky ,
highly calcareous .



NDSWC 5878

LOCATION : 148-61-11AAA1 DATE DRILLED : October

	

197 0

ALTITUDE :
IFT,MSIJ

1530 DEPTH :
In)

200

	RESISTANCEIOHMS)

	

DESCRIPTION OF DEPOSIT S
Glacial drif t

	

~--~ 	 0-10

	

Sand, fine to medium ,
silty, oxidized .

-20 _ — 10-16 Silt (returns did no t
settle out of drillin g
fluid) .

16-57

	

Sand, fine to coarse, sub -
angular to rounded ; abou t
60 percent quartz and 3 0
percent shale ; interva l
contains several thi n
silt or clay lenses ;
oxidized to about 30 ft .

57-64

	

Clay, silty, olive-gray ,
calcareous, laminated .

64=90Z

	

Sand, fine to very coarse ,
subangular to rounded ;
about 70 percent feldspa r
and quartz and 20 percen t
shale ; interval contain s
some thin silt and clay
lenses .

Clay, silty, sandy, pebbly ,
olive-gray, calcareou s
(till) .

00 0
000 0

0 o 0
0o 0
0 0 0

bo0 O
0 0 0

boo n
.
0
00~ 160

0 0 0
boo p
0 0 G

.0 0 c
O o2 p
O O C
boon

186-20 0

=--200

-220

210

Pierre Formatio n

Shale, siliceous, grayish -
black to black, noncal-
careous .

455



NDSWC 4366

LOCATION : 148-61-20AAA DATE DRILLED : August

	

197 1

ALTITUDE :
(Fi, MSL)

1 608 DEPTH :
(FT)

380

45 6

POTENTIAL (MV)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

Glacial	 drif t

Sand, very fine, silty ,
limonitic, yellow ,
oxidized .

Sand, medium to coarse ,
reddish-brown, subrounded ,
iron-stained ; numerou s
shale pebbles .

Silt, clayey, sandy, olive -
gray, slightly cohesive .

Sand, very fine to fine ,
silty, lignitic, light-
olive-gray .

98-143

	

Silt, sandy, light-olive-
gray, crumbly .



NDSWC 4366, Continue d

LOCATION : 148-61-20AAA DATEDRILLED :August 197 1

ALTITUDE : 1608 DEPTH :

	

38 0
(FT, MSLI (FT)

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial drift, Continue d

278-345 Sand, very fine to coarse ,
silty, gravelly, subangula r
to subrounded .

	

345-364

	

Shale, siliceous, black ;
interbedded with clay .

Pierre Formation

	

364-380

	

Shale, silty, medium-dark-
gray, very tight .



NDSWC 436 4

LOCATION : 148-61-22DDD DATE DRILLED : August

	

197 1

ALTITUDE : 1585 DEPTH :

	

40 0
(FT, MSU (FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Glacial	 drif t

	

0-6

	

Sand, fine to medium ,
reddish-brown, oxidized .

6-38 Sand, fine to medium ,
shaly, lignitic, gray ,
subrounded, carbonaceous .

	

38-104

	

Silt, clayey, sandy, light-
olive-gray, slightl y
plastic .

	

104-175

	

Clay, silty, sandy, pebbly ,
light-olive to olive-gray ;
contains sand lenses an d
stringers of gravel an d
boulders (till) ,

	

175-216

	

Clay, silty, sandy, pebbly ,
olive-gray ; contains cla y
and silt boulders (till) .

	

216-257

	

Clay, silty, sandy, pebbly ,
dark-olive-gray, very
cohesive (till) .

POTENTIAL (MV)

45 8



NDSWC 4364, Continued

LOCATION : 148-61-22DDD DATE DRILLED : August

	

197 1

ALTITUDE : 1585 DEPTH :

	

40 0
IFT, MSLI (FT)

DESCRIPTION OF DEPOSITS

Glacial drift, Continue d

Clay, silty, sandy, pebbly ,
dark-olive-gray, ver y
cohesive ; very gravell y
with boulders .

348-371-Gravel, fine to coarse ,
dark-brown ; silicate ,
carbonate, shale, an d
granitic fragments .

Pierre Formatio n

371-400

	

Shale, very silty, nearl y
white to gray, slightly
friable, highly calcareous .



NDSWC 436 3

LOCATION : 148-61-23AAA DATE DRILLED : August

	

197 1

ALTITUDE :
IF T, MSL)

1530 DEPTH :
IFr)

300

46 0

POTENTIAL (MV)	 RESISTANCE(OHMS) DESCRIPTION OF DEPOSIT S
Glacial	 drif t

0-21

	

Sand, medium to very coarse ,
shaly, reddish-brown ,
subrounded, iron-stained .

21-48 Sand, gravelly, shaly, dark -
gray, subrounded ; occasiona l
streaks of cobbles and silt .

106-196 Clay, silty, sandy, pebbly ,
light-olive to olive-gray ,
cohesive ; interbedded wit h
numerous lenses of medium
to coarse sand (till) .

	

196-205

	

Shale, silty, black, fairl y
massive, tight .

	

205-222

	

Sand, very fine to fine ,

	

-

	

dark-gray ; interbedde d
~w,th light-gray silty shale .

222-275Sand, medium to very coarse ,
light-gray to dark-brown ,
sorted, lenticular .



NDSWC 4363, Continue d

LOCATION : 148-61-23AAA DATEDRILLED : August

	

197 1

ALTITUDE : 1530 DEPTH :

	

30 0
(FT, MSU (Ff)

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

4260"	

Pierre Formatio n

28 0

POTENTIAL (MV)

275-300 Shale, siliceous, medium-
dark-gray to black, very
tight .

30 0

32 0

340

360

380

400

420

440

460

480
46 1



NDSWC 436 7

LOCATION : 148-61-31BBB DATE DRILLED : August

	

197 1

ALTITUDE :
(FT, MSL)

1 525 DEPTH :
(FT)

280

46 2

POTENTIAL (MV)	 RESISTANCE	 (OHMS) DESCRIPTION OF DEPOSITS

Glacialdrif t

Sand, gravelly, shaly ,
iron-stained .

43-236

	

Silt, clayey, sandy, light-
olive-gray, chunky ; lense s
of sand and occasiona l
gravel streaks (till) .

236-248 Shale, black, hard ; inter-
bedded with clay (reworke d
Pierre shale) .



NDSWC 4367, Continued

LOCATION : 148-61-31 BBB DATE DRILLED : Augus t

	

197 1

ALTITUDE : 1 525 DEPTH :

	

28 0
(FT, MSL) (FT)

Pierre Formatio n

248-280

	

Shale, silty, medium-dark-
gray to black, fossiliferous .

POTENTIAL (env)

	

RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSIT S

148-61-36BC C
(Log from Empire Drilling Co . )

Altitude :

	

1525

	

feet

Geologi c
source Material

Thicknes s
(feet)

Dept h
cfeet )

Glacial drift :
Sand and gravel	 17 1 7
Clay,

	

sandy,

	

gray	 68 8 5
Till,

	

gray	 10 9 5
Sand, coarse	 20 11 5
Till,

	

gray	 70 18 5
Clay	 25 21 0
Sand,

	

fine	 15 22 5
Sand and

	

gravel ;

	

lignite

	

layers	 48 27 3

Pierre Formation :
2 27 5Shale	

46 3



TABLE 4 .--C)AmOC31 4037 .00 of samples of ground

01S- DIS-
DIS -
SOLVED

DIS -
SOLVED DIS - DIS- DIS- NON - ssscl -

DEPTH
DIS -

SOLVED
DIS -
SOLVED

SOLVE D
RAN-

SOLVE D
CVL-

MA,
NC-

DIS -
SOLVED
so- SOLVE D

FLUO-
DIS -
SOLVED

DIS -
SOLVED

SOLVE D
SOLIDS MARD-

ENS -
BONNE

SODIUM
AO- 0N0-

0040
PUS-
SLUM

810AR -
BONATE

CAR -
BONATE

SOLVE D
SULFATE

CNLD -
RIDEMAJOR

	

17 OF DATE SILICA 150N GANESE CIUM $IUM SODIUM RIDE NITRATE BORON 18E51- NE35 9680 - 30R6- 11CTAN0E TEMP-
LOCAL

	

NUMBER 40UIFER - MELL OF 151021 IFE) (MN1 10N) IMG) INA1 101 IH0031 10031 1$04) ICII IF) (NO3) 181 DUE AT ICA .MGI NESS T10N PERCENT (8100.0- 010 ERATUR E
IOEG C 11FT .) SAMPLE IMG/L) 100IL) 100/01 IMG/L) (MOIL) IMGVI) IMG/LI IMG/L) IMG/LI (MG/LI 164/11 1MG/LI IMO/L) IW/Ll 660°C) ING/L) IMG/LI RATIO 500108 MN05) (DMITS )

144-O5hD1ABB 126 06-22-12 26 50 122 33 155 13 516 0 321 31 .1 1 .0 700 956 439 . 16 3 .2 02 1400 1.1 1. 0
144-05.-02.0 0
144-054-14140 51

I N
33

07-27-70
07-27-70

2 8
25

40
180

50
730

146
2)5

6 7
100

164
24

16
9 .0

50 1
365 0

43 0
038

50
15

. 2

.1
11 0

1 .0
510
210

163 0
1540

640
1100

229
801 2 .3

3 5
4

181 0
1810

1. 7
7.1

144-054-16000 51 IN 06-16-70 27 560 640 06 24 4 .9 2 .9 322 0 50 l .6 < .1 1 .0 <1 381 313 49 .1 3 563 1.5 7. 0
144-054-22000 1
144-054-220002

5 1
51

10 3
113

00-03-11
08-03-11

2 6
25

<0
<0

270
1900

124
191

5 5
51

27
36

41 2
4BB

0
0

310
339

2. 8
3 .6

.2 1. 4
.1

440
180

679
931

662
681

32 4
281

.5
10

119 0
1270

7. 5
7.9

7 . 5
7 . 5

144-054-220004
144-054-220004

5 1
51

9 3
93

10-05-7 1
10-29-21

2 7
27

660
530

1100
1200

20 2
188

49
SO

16
I .

0 . 6
6 .6

45 5
445 0

364
343

4 . 2
4.6

. 2

.3
1 . 0
1.0

660
660

91 3
880

106
614

33 3
309

. 3

.3
5
5

125 0
1200

1. 3
7 . 5

144-050-220004 50 93 10-30-71 27 560 1300 100 10 8 .6 441 0 343 2.7 .1 .1 800 856 661 305 1190 7 . 6
144-054-220404
144-054-220004

5 1
51

9 3
93

10-31-71
11-01-11

2 6
27

520
520

1000
1100

186
187

49
49

1 B
18

8 .6 444
446

0
0

342
336

3 . 0
2.9

. 2

.2
1. 0
1.0

< 1
660

860
865

666
620

30 2
304

3
.3

5
5

II9 0
1200

7 . 6
7 . 6

I{hOSh220E04 51 93 11-02-11 27 <0 1200 1)1 49 18 8 .6 448 331 2.8 .2 1.0 800 865 661 300 .3 5 1210 7 .4 --
144-054-24000 51 123 06-22-72 27 40 190 114 49 8 .1 6 .3 363 0 360 1 .1 .1 1.0 200 838 637 339 .1 3 1100 7 .8 7 . 5

144-054-27060 51 83 08-04-71 26 820 300 110 56 12 7 .2 382 0 334 2.6 .2 1.1 40 831 655 342 .2 1130 1 .5 7 . 0
044-054-20CC D
144-O56-29DDD

5 1
51

10 4
20

06-10-70
08-05-10

3 0
27

150
--

1100
20

13 4
116

2 5
154

22
83

5 . 5
IT

30 6
582

0
0

184
242

1 .2
63

. l

.5
<, 1

350
19 0
70

560
1340

439
923

11 6
446

. 5
1 .2

10
16

86 1
1960

7 . 7
7 .9

1 . 0
9 . 0

144-054-31[[0 31 103 06-21-12 21 1090 141 45 53 9 .6 423 0 311 5.1 .2 1 .0 200 853 538 191 1 .0 IT 1130 8 .1 --
144-055-020001 -- 32 07-27-70 25 320 150 16 23 7 .9 2 .7 330 0 34 1.3 .1 1.0 180 317 286 15 .2 558 7 . 6

144-055-068081 23 09-15-46 0_ 118 23 6 .8 330 125 5.0 - 482 480 118 4 7 . 7
144-055-065082
144-055-060002

5 1
51

13 B
18

06-07-7 0
00-17-20

2 1
26

< 0
<0

280
490

15 2
183

35
70

41 1
20

16
4 .0

33 1
346

0 543 446
9.4

. 3

.2
1 . 0
0 .1

900
<1

178 0
1050

52 4
743

244
459

1 .5 62
7

2240
1290

1 . 9
7 .6

1 . 5
5 . 0

144-055-07600
144-053-09066 51

2 4
39

05-03-47
06-01-70 30

100
1300 1200

110
146

4 0
45

< . 1
69 8 .7

10 5
292

9B
0

250
459

< , 1
14 .2

0 .0

0 .1 1000
49 3
893

58 8
552

34 0
312

0
1 .3

0
21 1240

38 .2
7 .6 1 . 0

144-055-300662 23 06-1 8-70 26 1400 820 145 44 35 5 .5 0 324 1 .4 <,1 0 . 1 <1 805 544 266 .7 12 1040 7.6 5. 0
140-055-390001
144-055-190001

0
0

14 2
742

04-10-69
08-25-11

8. 5
7 .6

1430
6500 130

19 2
010

64
63 630 39

20 6
230

0
0

122 0
1300

581
660

2. 1
2.0

2 . 0
1 .0

-- 3000
3160

74 4
190

574
490

00

14 11
420 0
4590

7. 1
7.5

- -

144-055-2506 0
144-055-26868

5 1
SI

0 3
68

08-04-11
06-08-70

1 7
30

1900
<0

1 0
510

11 5
166

39
38

26
80

1 . 6
9 .3

31 5
434

0
0

25 3
413

5 . 1
25

. 3

.l
2 . 1
< .0

93 0
300 1030

44 9
620

19 1
254

5
1 .4

1 1
22

91 4
1370

7. 5
7.6

6. 0
7. 5

144-055-26000 51 73 08-03-71 21 50 30 160 52 24 9 .0 308 0 402 4 .8 .3 2 .6 660 849 612 359 .4 8 1160 7 .5 6 . 0
14 4-05°521000
144-055-29660

5 1
--

8 1
30

06-06-70
01-21-10

2 9
25

20
<0

540
690

14 1
233

31
116

40
130

5 . 9
7 .1

38 5
380

0
0

26 7
911

2 . 6
16

. 2

.1
< . 0

38
40
180

72 0
1840

48 2
1060

15 1
748

. 8
1 .7

1 5
21

102 0
2170

7 . 7
7.7

T . 5
- -

144-055-33600 60 04-15-71 26 3400 1360 65 20 5

.3
218 0 295 208 .2 1 .0 240 997 191 563 .3 1 1550 7 . 1

144-055-330002 51 243 06-17-70 29 1100 420 144 31 574 14 395 0 43 1000 .2 <_1 370 2170 512 188 II 10 3550 7 .7 6 . 5

144-055-34000 51 10 07-21-70 26 610 110 24 5 .3 3 .8 337 0 101 .5 .l <,1 150 446 96 3 044 7 .9 7 . 9
144-056-011-8 - 26 09-15-46 -- -- -- 400 110 25 -- 417 0 1062 31 -- -- -- -- 1450 1110 • 3 7.6 __

10 .-056-018A D
144-056-01888

-
--

3 6
45

09-15-46
09-06-46

-- - -
--

- -
--

29 1
204

22
60

45
--

37 3
346

0
0

55 5
412

26
14

-- -- -- --
-

81 8
956

51 1
472

.7 II -- T . e
8 .0

--

IN-056-01660 -- 36 p9-35-46 -- -- -- 151 53 < .I -- 211 0 360 13 -- -- -- -- 612 387 .0 0 -- 7 .8 --

144-036-018CAI -- 42 09-15-46 -- -- -- 560 85 -- -- 495 0 1056 182 -- -- -- 1750 1340 -- -- -- 7. 5
114-056-01BC62
144-056-018082

--
--

4 0
65

09-15-46
09-15-46

- -
-

- -
--

- -
--

383 109
10

<

	

1
I6 --

49 0
311

0
0

610
161

100
3 .0

-- -
-

-- --
-

141 0
442

100 0
136

.0

.3
0
7

1. 8
7. 8

144-056-01001
144-056-010AD

- -
--

3 7
39

09-15-46
10-16-69 26 500 10

45 0
268

85
90

< . 1
21 5 .2

41 0
320

0
0

906
695

13 6
16 .1 .1 <1 1340

147 5
1040

114 0
778

.0
.4 5 1150

7. 6
1.6 1. 0

144-056-02100 50 05-03-47
4 00

228 85 200 239 186 841 31 1480 910 -- 2 .9 32 <8 . 2
M-056-08000
144-056-32[66

-
--

B T
24

07-21-1 0
01-21-70

2 5
26 <0

4 0
200

34 1
250

267
75

221
59

70
5 .2

56 3
315

0
0

659
106

32 2
22

. 2

.1
1030

13
< 1
60

382 0
1370

195 0
935

1490
627

2 . 2
.8

19
12

540
1680

1. 4
7. 1

144-056-24CBC I
144-056-210501

- -
-

5 0
22

07-21-10
07-21-70

2 6
21

16000
<0

580
40

21 8
291

77
336

19
170

5 . 1
1 .1

38 2
BIT

0
0

61 3
1390

3 0
120

.1 < . 0
196

9 0
<1

133 0
1090

101 0
2110

691
1430

. 3
1 .6 15

1630
3520

7. 4
7. 5

144-057-03881 - 65 07-21-10 25 1300 70 458 321 114 10 430 0 2180 26 9 .4 270 3480 2490 2140 1 .0 3500 7.5 7 . 0
144-057-210002
144-057-230001

80
32

07-20-7 0
07-21-10

2 5
25

< 0
350

86 0
610

25 5
406

49
159

213
291

1 3
15

43 7
363 0

866
1740

1 9
130

2 . 5
91

45 0
510

163 0
3050

83 7
1670

478
1360

3 . 2
3 .1

35
27

2100
3560

1. 6
7.4

7. 5

144-051-29000
344-057-32680

52
52

32 6
320

10-13-70
07-17-10

2 2
26

30
<0

20
30

B O
148

35
44

478
195

15
12

53 5
500

0
0

12 B
451

16 1
76

2 . 5
<,1

150 0
510

171 0
1190

34 3
552

0
142

11
3 .6

74
43

262 0
1740

7. 1
1. 6

104-057-32810 52 320 04-14-11 21 1500 1160 161 39 290 02 646 0 495 137 1 .0 690 1450 579 49 5 .2 52 218D 7.1 7. 5
144-057-32860 - 140 01-01-10 26 <0 780 284 69 30 12 512 0 588 10 < .0 <1 1330 995 526 .4 6 1710 1.4 7. 5
144-051-32188 1
344-051-33000

- -
52

49
264

07-09-7 0
10-14-TO

2 1
22

< 0
50

40
160

23 6
82

64
32

1 . 7
214

2 . 5
10

31 2
412 0

38 2
360

7 5
19

135
1 .0

< 1
810

129 0
910

93 4
335

629
0

. 1
5 .1

2
57

143 0
1530

7. 7
1.1 7 . 5

140-058-0810A - 15 06-25-11 25 200 150 397 301 150 13 568 0 1100 354 469 380 3240 2230 1760 1 .0 13 4010 1.4 4 .0
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DIS- DES-
DIS -

SOLVED
D15 -

SOLVED DIS- 01S- DES- NOM- SPECI-

DEPTH
DIS -

SOLVED
DIS -

SOLVED
SOLVED

NAN-
SOLVE D
CAL-

M.G.
ME-

DES -
SOLVED

PD -
TAS- RICER- CAR-

DES -
SOLVED

SOLVED
CNLO-

SOLVED
EL .,

DIS-
SOLVED

DIS -
SOLVED

SOLVED
SOLIDS NASD-

CAR-
SENATE

SODIUM
AO-

FIC
Cd10.

.AJOR OF DATE SILICA IRON GANESE cm SlUM SODIUM SLUR BORATE BORATE SULFATE RIOE RIDE NITRATE BORON IRESI- NESS HARD- soap- UCTANCE TEMP-
LOCAL

	

NUMBER AQUIFER 1/ BEL L
IF T .1

OF
SAMPLE

1$102 1
(M62LI

IFE )
IUG/L)

(MRI
(UG/L)

(CA I
(04/LI

IMG (
106761

INA 1
(MG/LI

10 1
IMG/LI

(NCD3 )
OWL)

ICO31
1b/l)

150. 1
IMO/L)

= I
IMG/LI

(F )
IMG/L)

1.031
IM6/LI

18 1
114/L1

DUE A T
100°C)

ICA .MG I
IMG/L)

NESS
IMG/LI

TION
RATIO

PERCEN T
SODIUM

(MICRO-
MMS1

PN
(UNITS)

ERATUR E
IDES C I

116-060-09CCC 51 228 05-02-72 26 2430 730 112 4D 365 11 383 0 864 54 .1 1 .0 570 1640 446 132 7 .5 63 2320 8.1 7 . 0
1.4060-10000 - 103 60-45 32 26 760 400 25 16 159 6 .3 414 0 85 30 .4 l .0 990 510 128 0 6.1 72 140 8.0 - -

1b-060-I4AAA 52 130 10-27-70 28 1100 440 04 101 266 8 .8 474 0 608 120 .5 6 .3 650 1490 624 235 4.6 46 2120 7.9 7. 0
I4V-060-16AAA
144-86411600

5 2
51

108
183

10-26-70
05-04-72

2 7
27

320
1600

1 0
170

57
57

2 4
29

20.
152

6 . 0
7 .2

39 0
481

0
0

10 9
146

116
34

. 2

.2
5 . 5
1 .0

30
430

82 1
661

2 .0
261

0
0

5 .7
4 .1

6 1
55

131 0
1070

7. 7
8.2

7. 0
6. 0

140-060-17AIC i
16-084-176862

5 1
51

20 3
202

05-05-72
05-05-12

2 6
21

110
480

60
30

5 3
55

2 2
27

16 2
155

7 . 4
7 .5

46 0
471

0
0

142
148

52
NE

. 2

.2
1 . 0
6 .0

290
390

670
669

221
246

0
0

4 . 7
4.3

60
51

110 0
1080

8. 2
0.2

1. 0
7. 0

146-000.17eC3 51 283 05-05-72 27 .60 180 67 31 421 9 .1 419 0 134 1)4 .2 1 .0 430 1590 293 0 II 75 2340 I.) 7. 0
146-060-17584 4
146-060-17ARC 5
140-060-1168[5

51
5 1
SI

20 3
24 4
2.4

06-21-72
08-11-72
0412-12

3 0
2 8
27

170 0
1400
1600

100
90
00

5 3
5 2
52

2 3
2 3
24

157
19 2
190

7 . 4
6 . 9
6 .2

47 1
16 2
463

0
0
0

141
18 2
190

39
71
72

. 2

. 3

.3

1 . 0
< . 1
1 .0

360
640
190

681
15 5
724

225
225
230

0
0
0

4 . 6
5 . 6
9 .6

59
64
61

109 0
1200

1. 9
7.6

7. 0
7. 0

-060-1160[5 51 24 . 0413-72 27 700 00 53 24 200 8 .9 464 0 207 72 .3 1 .0 820 7. . 231 0 5 .1 64 12)0 7 . 6
I44060-11A0CS 51 244 0414-72 28 1900 330 53 25 200 9 .2 4.3 0 210 72 .3 < .1 110 683 222 0 5 .7 64 124 0Ti 1 .6

--

446-060-17ABC5 51 244 08-14-72 21 1500 60 51 23 114 0 .6 4.7 0 146 SS .3 1 .0 750 758 234 0 5 .1 62 1100 1 .4 7 . 0
10-060-17A8C5 51 241 08-15-72 27 160 900 53 37 195 6 .8 647 0 21 . 74 .3 .5 320 809 286 0 5 .0 59 1210 1 .5 -
146-060. 22000 - 15 06-17-71 23 <1 70 40 60 69 8.4 387 0 133 28 .4 21 100 516 367 50 1 .6 20 806 0 .0 5 . 0(46-084-30000 1
I46-060-33000

--
31

30
101

06-11-7 1
0419-71

30
29

620
720

b
20

155
35

49
13

12
260

5. 1
7.0

270
.56

0
0

35 8
141

2 5
ISO .4

1. 0
5.1

11 0
530

792
887

50 5
I.0

363
0

. 2
9 .5

4
79

10 .0
1460

8 . 0
0 .1

9 . 5
146-060-31848
146-060-35066

5 1
-

194
14

94-27-7 2
06-10-71

20
21

100
<1

230
210

.5
83

2 2
27

24 1
37

6. 8
3.3

446
31 .

0
0

180
104

01 4
19

. 2

.3
2. 0
2.5

57 0
350

84 3
445

20 1
317

0
59

7 . 4
.9

71
20

1380
136

8 . 0
7 .6

6 . 5
--

146-960-36000 51 183 04-21-12 28 13 .0 320 .2 13 213 6.6 373 0 119 144 .2 .2 610 749 157 0 7.4 74 1210 1.8 6. 0
140-061-02000 52 193 10-22-70 23 200 (0 41 20 121 5 .8 375 0 123 19 .3 1.0 550 514 184 0 3.9 58 856 7.8 7 . 5
144061-06CC8
146-061-08DRD

-
SI

200
l3)

06-24-1 1
09-14-71

25
27

2500
130

70
250

25
241

I 1
142

910
762

12
16

605
443

0
0

5 /
2310

(130
1 .0

. 0

.9
< . 1

17
300 0
350

2230
3930

109
1200

0
037

3 B
9 .6

9 9
SB

4450
.190

7. 9
7 .6

10. 0
6 . 01 .6-061-11COS 51 10. 04-21-72 27 140 1400 56 16 137 6.8 376 0 110 55 .4 1.0 110 560 204 0 4.2 50 900 7.8 1. 0

146-061-E20001 51 141 04-19-72 29 370 230 31 17 486 6.9 558 0 54 22 .4 .3 360 605 (41 0 6.1 72 756 8.2 7. 0146-061-12Ctt2
146-061-12C1C2

5 1
51

550
550

09-20-7 1
0410-72

30
28

12 0
940

260
900

6 5
62

22
19

3 .3
339

l3
13

607
607

0
0

285
268

15 1
146

. 7

.3
20 .

.3
490
570

$200
1210

25 3
234

0
0

9 .4
9 .6

7 3
75

190 0
1910

0. 1
8.0

1. 0
146-061-. (48681 51 Ill 0.-20-72 26 -- 1700 49 18 272 8 .3 448 0 198 145 .4 .2 360 930 195 0 6 .5 74 1450 7 .8 7 . 0
146-061-149682 51 21 . 0420-12 27 2500 710 41 15 304 8.2 .12 0 190 173 .3 1 .0 320 936 165 0 10 79 1580 1.5 7 . 01b-061-(5840 51 140 10-22-70 22 060 10 66 27 119 6.4 009 0 172 IT .2 2.5 690 619 214 0 3.1 48 985 8.0 7. 0146-061-20100
14.-061-228CC

-
51

50
150

06-17-71
10-22-10

30
23

< 1
30

1300
10

123
52

4 7
1

S 3
213

6.4
8.7

486
373

0
0

13.
391

6 1
64 .2

0. 0
4.2 730

709
991

499
310

90
4

( .0
5.3

1 0
59

100
1500

7. 7
7.9

7. 5
7. 0

146-061-34888 52 163 10.27-70 25 440 20 63 26 232 9.1 609 0 239 31 .3 2.5 240 9.5 266 0 6.2 65 1400 7.8 7. 0
147-054-02CCD D 595 05-05-10 3 .2 3400 100 367 125 1000 46 191 0 1520 1350 1 .0 2100 4740 1430 1210 12 59 6640 7.3 6. 0147-05.-050AC - 675 05-05-70 2 .2 11000 210 392 153 1060 49 165 0 1580 1590 1 .6 <.1 1500 5110 1610 1470 It 58 1310 7.7 - -
lb-054-298CC 51 65 07-07-12 26 100 470 79 20 62 8.5 372 0 71 28 .2 .3 1 .0 533 210 0 1 .6 32 771 1.7 1. 5171-054-29000 51 43 II-13-70 26 80 <1 76 25 28 7.1 317 0 68 15 .1 1 .0 310 397 292 32 .1 17 641 7.1 6. 5
147-054-31668 5L 75 06-30-72 26 40 450 88 23 53 1 .5 3.0 0 133 20 .2 1 .0 Ito 549 316 34 1 .3 26 RUT 1 .4 1 . 0141-054-31006
117-054-33CCD

5 1

Si
30

5
08-26-12
01-23-10

34
27

110 0
620

30
30

36 0
2 .5

160
77

142
11

230
9.7

036
379

0
0

946
b0

104
50

. 8

.6
31 1
115

470
<1

2890
1290

1610
929

92 4
618

1 . 5
.2

1 6
4

351 0
1700

7. 5
1.6

0. 0
1 . 5117-055-11688

141-055-11000
0 l
51

3 8
.2

06-27-1 0
06-20-10

27
28

3000
1100

.30
230

31 4
93

167
28

234
45

1 9
5 .4

492
.29

0
0

1540
84

11 5
6. .

. 4

.5
<. 1
< . 1

60
(50

2940
490

1620
3 .9

122 0
0

2 . 5
1 .0

24
22

323 0
819

1. 5
T .0

9. 0
9. 0

1 .1-055-1400C 5l 41 11-13-10 26 2400 10 111 55 60 8 .8 303 0 351 19 .t 2 .5 240 832 518 269 1 .1 20 11 .0 7 .7 6 . 0141-056-05088 36 01-23-10 2. 100 20 210 110 60 8 .4 .13 0 448 94 .3 238 <1 1400 976 637 .9 13 2080 1 .0 6 . 5147-05406808 1
147-056-26000

--
S1

24
38

07-22-1 0
10-31-70

30
25

< 7
5300

920
40

10 9
152

72
74

171
231

9.3
15

392
261

0
0

698
792

46
94

< . 1
.1

2 5
1 .8

90
310

151 0
1590

768
684

4b
453

2 . 8
3 .8

3 3
12

192 0
2)00

7 . 7
7 .8 0 . 5147-094280001 31 20 08-05-49 - 1200 -- 112 00 < .1 -- 332 0 233 65 .2 4.3 -- - 625 353 -- 0 -- 1 .9 -

107-0 5428C1C3 - 32 10. 14-69 21 2000 70 166 59 102 0 .1 395 0 517 23 .2 < .1 <1 1120 656 332 1.7 25 1500 7. 8
147-057-01100 - 4 06-21-.6 -

	

170 0
29

	

160
-- 166 59 -- - 404 0 306 - -- - 906 621 32 6141-05T-01008 - 4 01-22-70 20 155 38 56 6 .7 422 0 323 4 .4 3 2.5 <1 850 542 196 1.0 18 1170 7 . 7-

	

200111-057-028881 51 BS 0426-.T 73 62 < .7 78 36 309 .0 -- -- 537 436 313 - 0 -- >8 . 2
141-057-02848 2
141-057-028883

- 68
55

10-14-69 25

	

2800 10 148 56 27 5 .7 328 0 362 3.2 .2 2.5 <1 793 600 331 .5 9 1110 7.7 1 . 5

147-057-02CM
5 1
51 01

10-23-7 0
10-22-70

21

	

32 0
27

	

2600
10
<1

5 5
1(4

53
79

1 9
89

4 . 4
12

23 6
263

0
0

185
560

4. )
2 .4

. 2

.1
1. 0
2.1

350
1400

.50
0090

354
600

16 0
392

.4
1 .6

10
24

69 9
t400

0 . 1
3 .1

6 . 0
6. 5147-057-01608

S47-051-08CCD
-
-

50
80

07-23-1 0
07-23-70

2.

	

5 0
25

	

120
20
10

26 .
191

23 6
64

69
218

1 4
14

54 2
498

O
0

767
771

166
21

. 2

.2
39 9

8.1
< 1

200
2310
1670

163 0
740

110 0
332

.7
3 .5

0
38

321 0
2120

7. 5
7.6 1.0



015- 0IS-
DIS -

SOLVED
DIS -

SOLVED 015- D15- 015 - N04- 52EC1 -

MAJOR
DEPTH

OF

DIS -
SOLVED

015 -
SOLVED

SOLVE D
NAN-

SOLVE D
CAL-

MAC-
NE

D(5 -
SOLVED

Po-
265- 81CHE- CAR-

00S-
SOLVED

SOLVE D
CO20-

SOLVE D
81110-

DIS-
SOLVED

015-
SOLVED

SOLVE D
SOLIDS HARD-

CAR-
60NATE

SODIUM
60-

51 c
[0N0 -

LOCH,

	

NUM86R
062E
Of

SILICA
/5(021

(00 5
15E1

GANES E
1001

G1UM
(CAI

510N
1851

SODIUM
1081

SlUMno 80142E
101031

BOWIE
11031

205%2 2
15041

RIDE
ICLI

0.10E
(Fl

NITRATE
INO31

BORO N
181

IRE51-
ON RT

NES S
ICA .NGI

R0-
0E55

SOAP-
TION PERCENT

112TONE R
(51CRo- ERA TITR E60UIFER 1/ MELT

122.1 5680.1E 130111 165/10 105221 105/11 154/LI 186011 106/11 I74/11 1230/11 IMG/L1 IMG/LI (86011 10G/21 (M/LI 1802 CI 130711 150/11 R2220 500149 011051 (UNITS) fOEG C I
141-057-75000 120 01-23-70 26 200 220 260 88 16 5.6 434 499 40 .2 196 <I 1340 1010 654 .2 3 1880 7 .1 --
147-051-3000E
147-058-02608

P
-

28
33

07-23-7 0
06-23-TI

2 5
25

< 1
300

50
40

169
193

2 5
27

149
652

7 .7
27

35 5
625

54 7
920

40
320

.4
1 .0

2. 5
322

< 1
<1

1230
2930

56 4
000

27 3
0

2 . 1
10

36
63

1630
4040

1 . 1
7 .6

6. 5
6. 0197-0038-36060

147-060-010601
-
-

36
22

06-23-7 1
06510511

26
23

140
<1

1900
70

11 2
258

29
99

146
207

8 . 5
27

405
668

33 5
600

3 5
IIB

1 .1
3

2. 5
164

21 0
280

932
1790

39 7
1000

6 5
452

3. 2
2 .5

44
30

(32 0
2520

7 . 6
7 .5

20. 0
3 . 0

147-060501000 51 55 10-21-70 21 690 500 58 le 6.2 4.2 240 28 2.0 .1 < .1 240 244 219 23 .2 6 als e .0 1. 0
147-060-0w0
141-060-08006

3z
33

01-16-7 1
04-29-71

2 6
25

< 1
<1

60
20

22 2
133

30
43

30
15

5 .8 304
321

I{6
156

53
80

4
.5

21
Z3

11 0
210

55 1
679

60 5
508

(56
240

. 6
.3

1 4
6

863
1000

7 . 3
2 .5

--
--

147--060-09000 51 160 08525571 28 <1 1200 61 13 34 6 .4 287 49 9 .1 .5 1 .0 580 335 206 1 .0 26 542 8 .1 T . 0
147-060-26660 - 47 06-10571 23 <1 40 272 299 366 12 528 1140 300 .4 490 250 3260 1200 1270 3 .8 32 4200 7 .5 6. 0
147-060-31068 51 222 05-03-72 28 900 90 42 20 Z00 6 .6 424 0 204 92 .2 1 .0 290 701 108 0 6 .3 69 1180 8 .2 7. 0197-061-01000 51 240 08. 25571 29 1100 60 45 16 235 2 .6 386 0 273 161 .5 3 .7 490 060 180 0 7 .6 13 1400 0 .l 7 . 5
147-061-01000
141-061-05086

9 1
51

240
203

09-14-7 1
11-10-70

32
29

< 1
80

10
830

4 6
211

1 8
29

240
230

7 . 3
13

33 0
437 0

156
309

159
6.2

.6

.2
2 . 5
.l

40 0
590

060
536

18 7
396

0
38

7 . 6
2 .8

12
41

161 0
lzzo

8 . 3
8 .0

6. 0
1. 5

147-061-22000 31 303 09511-72 30 <1 10 IS 6 .2 241 5 .3 902 0 159 64 .6 2 .0 400 129 63 0 13 58 1160 7 .9 6. 0
1475061524806 51 220 08-24-71 29 680 30 51 16 181 7 .0 363 179 90 .5 5 .2 800 752 193 0 5 .7 66 1190 8 .1 2. 0
147-061-27000
141-061-26080

51 193
33

09-20-7 1
06-24571

3 1
25

<1 60
150

2 8
228

25
109

56
71

6 . 8
9 .2

37 6
409

12 8
739

9. 7
9 .1

.4

.3
2 . 0
2 .5

53 0
210

522
1530

32 2
995

1 4
660

l . 4
1 .0

27
23

805
1720

7 . 8
7 .5

6. 5
10. 0

148-0500900 0
148-054-17000

51
51

200
151

09-10-56
09-27-57

--
-

000
380

- -
--

1 1
163

26
48

200
40

1 3
5 .0

43 8
330

2 32 4
300

54
28

. 1
.5

. 6

.2
128 0

50
62 8
926

20 7
606

0
334

5 . 4
.l

60
13 --

8 . 1
7 . 9

1405355-180601 27 08-04-70 25 50 40 364 289 205 54 543 1160 430 445 3500 2100 1650 1 .9 12 5070 1 . 7
148-055-20[c8 1
145. 045-200082

0
D

730
230

06-

	

563
04-11-69

10
7.4

220
6900

250
151

38 5
392

260
151

1000
1020

39 190
203

1 1500
1410

1500
1510

2. 8
2 .0 1.7 --

519 0
4910

160 0
1600

1398
1430

11 57
50 6850

6 . 3
7 .7 15. 5

148-055-2000O O
148-055-204402

0
51

13 0
40

08-26571
09 .29-67

7. 2
26

31000
1400

290 370
108

16 0
3D

1000
13

42
5 .0

190
370

1500
139

1500
2 .5

2.3
.3

3 . 7
<,1 40

4840
515

20 0
426

2400
123

12
.3

5 7
6

7250
776

7. 2
7 . 8

148-055-3060A Sl 56 06-27-70 27 1200 410 173 53 126 12 421 513 33 l < .1 110 1220 650 300 2 .2 29 1570 7 .6 7. 0
146-056-01028
148-056-05000

-
-

2 6
SS

07-22-70
07-22-10

26
25

< 1
<1

1 0
490

20 2
163

4 3
IN

226
171

1 3
4 .6

41 8
446

67 5
519

119
101 .1

4 . 2
56

43 0
330

151 0
1300

68 3
820

440
454

3 . 8
1 .8

4 1
24

2130
1790

7. 7
7. 6148-056-1%OC 23 07-22-70 29 21 20 345 142 176 9 .6 500 lot < .1 55 90 2250 2450 (030 2 .0 21 2780 7 . a148-056-1000[ 51 55 10-27-70 23 95000 40 354 468 492 17 311

3150
270 23 Ib 420 5240 2810 2500 4 .0 27 5190 7 . 7

8518-056-20CCD - 07-22-70 25 <1 270 226 24 {a6 22 646 908 165 .1 156 990 2230 870 340 6 .6 52 3080 1. 6
148-056-3%8C
140-051-03000

- 4 5
33

01-22-70
07522-70

24
25

100
320

2 0
200

22 6
554

13 4
411

61
867

3 . 7
98

422
861

83 1
3060

1 2
409

.4

.7
2 . 7
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11 0
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2390

. 8
6 .0

I 1
37

1860
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8 . 0
7 .5

7. 0
7. 0

148-057-0000 0
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-

6 1
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10526570
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2 4
27
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240

31 0
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49

7 . 5
5 .1
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. 2
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1 . 0
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1760
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9
8
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1300

385
385

86
66

5 . 2
5 .4

5 7
se 28 .2
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3 8
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J 5ee table 7 for explanation .
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