NORTH DAKOTA GEOLOGICAL SURVEY
Wilson M. Laird, State Geologist

BULLETIN 53

NORTH DAKOTA STATE WATER COMMISSION
Milo W. Hoisveen, State Engineer

COUNTY GROUND WATER STUDIES 13

Geology and Ground Water Resources

of

Grand Forks County

Part 2
GROUND WATER BASIC DATA

by
T. E. KELLY

Geological Survey
United States Department of the Interior

Prepared by the United States Geological Survey
in cooperation with the North Dakota State
Water Commission, the North Dakota Geological Survey,
and the Grand Forks County Water Management District.

1968




CONTENTS

Page
Introduction----—--m—-cmme e o e s omms e 1
Purpose and SCOP@-~===mm s m e e e e e m o mem s —meme e —T— e 1
Well-numbering systeme---s--cecmomemme e e e e e e e e e e e 3
Acknowledgments-~—~----cm--s e e e me—ce—esmmoe—a- o 3
Explanation of tablese=s-=vmmcm-mamemmac e cm e m oo ccme ot s s o e mme e 3
Water-quality data---=-=—-ccmemomm e e e n e e e e 5
Mineral constituents in solution--+-=-csmesmaccrcmema e e 5
Properties and cheracteristics of WALE  me—mmemmcmmmmmema—emmeeemm———————— 8
Selected referencef==—mcecem-mcmamecmercc e e dc oo Mo rm— s —m e s meeeeme~—e—— 11
ILLUSTRATIONS
Plate 1 Map showing location of wells, springs, and test holes in Grand
Forks County, Nerth Dakot@---me-m-ccmmmame e e e e e (in pocket)
Figure 1. Map showing location of county ground-water studies--------=-c--—cu-u 2
2. Diegram showing system of numbering wells, springs, and test holes--- L
TABLES
Table 1. Records of wells, springs, and test holes--==wc-cuoceeeeooon —————— 12
2. Water-level records of selected observetion wells-----cmemeemcreoeoan ko -
3. Logs of test holes and selected wellS=m===c-mceememmcmmccemecccmcaea 57
4. Chemical analyses of selected water S&mple§--=-=—=-emcmomaccacammmanas "116

ii




GEOLOGY AND GROUND WATER RESOURCES OF GRAND FORKS COUNTY, NORTH DAKOTA
PART II - GROUND WATER BASTC DATA

By

T. E. Kelly

INTRODUCTION

Purpose and Scope

The purposes of the investigation of the geclogy and ground-water resources of
Grend Forks County, N. Dak, (fig. 1) were to determine the location and extent of the
ground-water reservoirs (aquifers); to evaluate the occurrence and movement of ground
water, including the sources of recharge and discharge; and to determine the chemical
quality of the ground water. The investigation should provide sufficient Anformation
abcut the occurrence of ground water to plan its safe and intelligent development for
irrigation, damestic, industrial, and municipal purposes.

The investigation was made cooperatively by the U.S. Geological Survey, North
Dakota State Water Cammission, North Dskota Geological Survey, and the Grand Forks
County Board of Cammissioners. The results of the investigation will be published
in three separate parts of the bulletin series of the North Dakota Geological Survey
and the county ground-water studies series of the North Dakote State Water Commission.
Part I is an interpretive report describing the geology, Part II is a campilation of
the ground-water basic data, end Part III is an interpretive report describing the
ground-water resources. Part II makes available hydrologic data collected during the
county investigation and functions as a reference for Parts I and III.

The information in this report was collected chiefly between 1964 and 1967 and
consists of the following: (1) data on about 1,000 wells, springs, and test holes;
(2) water-level measurements in 69 observation wells; (3) logs of sbout 160 test holes
and selected wells; and (4) chemical analyses of 9 water samples.

The data in this report are useful for predicting geologic and ground-water
conditions in Grand Forks County. For example; a person considering the construction
of a new well can locate the proposed site on plate 1. The characteristics of nearby
wells may be determined from table 1, and the water-level fluctuation in the area may
be determined fram table 2, The type of material encountered in nearby wells may be
determined from teble 3, and the chemical guality of water in adjacent wells may be
determined from table 4. Extrapolations based on these data should be conservative
becuuse of the irregular distribution of the water-bearing rocks.
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Figure 1. Location of county ground-water studies.



Well-Numbering System

The wells, springs, and test holes in the tables are numbered according to a
system based on the location in the public land classification of the U.S. Bureau of
Lani Management. It 1s illustrated in figure 2. The first numeral denotes the township
north of a base line, the second numeral denotes the range west of the fifth principal
meridian, and the third numeral denotes the section in which the well is located. The
letters a, b, ¢, and d designate, respectively, the northeast, northwest, southwest,
and southeast quarter sections, quarter-quarter sections, and quarter-quarter-quarter-
sections (l0-acre tract). For example, well 149-51-15m8a is in the NEANEANEL gec. 15,
T. 149 N., R. 51 W. Consecutive terminal numerals are added if more than one well is
recorded within a 10-acre tract. The location of each well, spring, and test hole

liszed in the tables is shown on plate 1 (in pocket),
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The cooperation of the residents of the county and the municipal and county
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were based on well-site analyses made by Alain Kahil and Clifford Beeks of the North
Dakota State Water Commission.

Thenks is due to the numerous well drillers and engineers who contributed logs and

information for this report.
EXPLANATION OF TABLES

Water levels in observation wells were measured periodically beginning in the
sumer of 1964. During most of 1965 and 1966, fram 70 to 80 wells were measured each
month, and 4 wells were equipped with continuous water-level recorders. About 10
of these observation wells will continue to be measured as part of the statewide
observation well network. The locations of observation wells are shown on plate 1.

The logs given in table 3 were prepared from sample description logs obtained for
all test holes drilled for this project. Visual examination, when the samples were
obtained during drilling of the hole, was made by using a binocular microscope. Color
descriptions were determined by comparing the sample with the Geological Society of
America rock-color chart (1963). Grain-size determinations used in the logs refer to
the Wentworth (1922) size scale. Nearly all of the samples reacted (effervesced) when
trested with diluted hydrochloric acid and therefore were considered calcareous. Any

variation in the amount of calcareousness was noted on the sample logs in table 3.




Figure 2. System of numbering wells, springs, and test holes.




The term "till" indicates an unsorted, unstratified, cohesive, agglomeration of
rock particles ranging from clay to boulders. Generally clay is the dominant particle
size. If a particle size other than clay 1s present in sppreciasble amounts, that
particle size is used as a modifying term. Consequently, terms such as silty, sandy,
or gravelly are textural terms used to indicate that the material described contains
an appreciable but not a dominant smount of the modifying material.

The lithologic descriptions for U.S. Geological Survey and North Dekota State Water
Camission test holes in table 3 are a composite fram the driller's log, sample analysis
1oz, and electric log (where available). The other logs are from various sources, and
arz: mostly driller's logs. The stratigraphic nomenclature used in this report is that
of the North Dakota Geological Survey and, in same instances, differs from that of the

U.3. Geological Survey.
WATER-QUALITY DATA

All natural waters contain dissolved mineral matter. Water in contact with soils
or rock, even for only a few hours, will dissolve same mineral matter. The quantity of‘
dissolved mineral matter in a natural water depends primarily on the type of rocks or )
soils with which the water has been in contact and the length of time of contact. Ground
water is generally more highly mineralized than surface water because it remains in
contact with the rocks and soils for much longer periods.

The mineral constituents and physical properties of naturael waters reported in the
table of analyses include those that have a practical bearing on the value of the
waters for most purposes. The analyses generally include determinations of silica, irom,
calcium, magnesium, sodium, potassium (or sodium and potassium together calculated as
sodium), alkalinity as carbonate and bicarbonate, sulfate, chloride, fluoride, nitrate,
boron, dissolved solids, pH, and specific conductance. The source and significance of
the different constituents and properties of natural waters are discussed in the

following paragraphs.

Mineral Constituents in Solution

Silica (81i05)

Silica is dissolved from practically all rocks. Some natural waters contain less
than 5 ppm (pa.rts per million) of silice and few contain more than 50 ppm, but the more
cammon range is from 10 to 30 ppm. Silica affects the usefulness of a water becaunse it

contributes to the formation of scale in pipes, water heaters, and boiler/s.




Iron (Fe)

Iron is dissolved from many rocks snd soils. On exposure to air, normal basic
waters that contain more than 1 ppm of iron soon become turbid with the insoluble reddish
ferric oxide produced by oxidation. Surface waters, therefore, seldom contein as much
as 1 ppm of dissolved iron, although some acid waters carry large quantlties of iron in
solution. Ground waters commonly contain up to 10 ppm. Rarely, concentrations over 50
ppm may occur in waters with a pH of 5 to 8 (Hem, 1959). Iron causes reddish-brown
stains on porcelain or enameled ware and fixtures and on fabrics washed in the water.

The U.S. Public Health Service (1962) recommends an upper limit of 0.3 ppm of irom in

drinking water.

Calcium (Ca)

Calcium is dissolved from almost all rocks and soils. Calcium and magnesium cause
hard water and are largely responsible for the formation of scale in pipes, water heaters,
and boilers. Water associated with granite or silicious sands mey contain less than
10 ppm of calcium, whereas water associated with dolomite and limestone may contain from
30 to 100 ppm. Water that has been in contact with deposits of gypsum may contain

several hundred parts per million of calcium.

Megnesium (Mg)

Magnesium is dissolved fraom many rocks, particularly from dolomitic rocks. Its
effect in water is similar to that of calcium. The magnesium in soft waters may amount
to only 1 or 2 ppm, but water in areas that contain large quantities of dolamite or

other magnesium-bearing rocks may contain from 20 to 100 ppm or more of magnesium.

Sodium snd potassium (Na and K)

Sodium and potassium are dissolved from practically all rocks. Sodium is the
predominant cation in some of the more highly mineralized waters found in the western
United States. Natural waters that contain only 3 or 4 ppm of the two together are
likely to carry almost as much potassium as sodium., As the total quantity of these
constituents increases, the proportion of sodium becames much greater., However, the
potassium concentration in water does not often exceed 50 ppm. Moderate quantities of
sodium and potassium have little effect on the usefulness of the water for most purposes,
but waters that cerry more than 50 or 100 ppm of the two may require careful operation
of steam boilers to prevent foaming. More highly mineralized waters that contain a

large proportion of sodium salts may be unsatisfactory for irrigation. The presence




of several hundred parts per million of sodium in water mekes it unsuitable for use in

so¢ium-restricted diets used as therapy for cardiovascular diseases.

Bicarbonate and carbonate (H003 and 003)

Bicarbonate and carbonate are scmetimes reported as alkalinity. Since the major
causes of alkalinity in most natural waters are carbonate and bicarbonate ions dissolved
frcm carbonate rocks, the results are usually reported in terms of these constituents.
Although alkalinity is primerily due to the presence of carbonate and bicarbonate, other
ions also contribute to alkalinity such as silicates, phosphates, borates, possibly
fluoride, and certain organic anions which may occur in colored waters. The significance
of alkalinity to the domestic, agriculturel, and industrial user is usually dependent
upon the nature of the cations (Ca, Mg, Na, K) associated with it. However, moderate

amounts of alkalinity do not adversely affect most use.

Sulfate (soh)

Sulfate is dissolved from many rocks and soils--in especially large quantities from
gypsum and from beds of shale. It is formed also by the oxidation of sulfides of iron
and may therefore be present in considersble quantities in mine waters. The concen-
tration of sulfate in waters is generally limited to about 1,500 ppm by the solubility
of calcium sulfate. Sulfate in waters that contain much calcium and magnesium causes
the formation of hard scale in steam boilers and may increase the cost of sofﬁening the
water. The U.S. Public Health Service (1962) recammends that 250 ppm of sulfate should

be he upper limit for drinking water.

Chloride (C1)

Chlorides are generally very soluble campounds and are found in most rocks so that
chlorides are found in all natural waters. Large quantities of chloride may affect the
industrial use of water by increasing the corrosiveness of waters that contaein large
quantities of calcium and magnesium. The U.S. Public Health Service (1962) recommends

an upper limit of 250 ppm of chloride for drinking water.

Fluoride (F)

Fluoride has been reported as being present in igneous and some sedimentary rocks to
about the same extent as chloride, However, most fluorides, unlike the chlorides, are
low in solubility so that the quantity of fluoride in natural waters is ordinarily very
small compared to that of chloride. Hem (1959) reported that fluoride concentrations
in excess of 10 ppm are rare. Investigations have proved that fluoride concentrations
of about 0.6 to 1.7 ppm reduced the incidence of dental caries and that concentrations

7




greater than 1.7 ppm also protect the teeth from cavities but cause an undesirable black
stain (Durfor and Becker, 1964). U.S. Public Health Service (1962, p. 8) states,

“When fluoride is naturatlly present in drinking water, the concentration should not
average more than the appropriate upper control limit (0.6 to 1.7 ppm). Presence of
fluoride in average concentrations greater than two times the optimum shall constitute
grounds for rejection of the supply." Concentration higher than the stated limits may

cause mottled enamel in teeth, endemic cwmlative fluorosis, end skeletal effects.

Nitrate (NO3)

Nitrate in water is considered a final oxidation product of nitrogeneous material
and may indicate contamination by sewage or other organic matter., U.S. Public Helath
Service (1962) -sets 45 ppm as the upper limit for nitrate. Ingestion of exces-
sive quantities of nitrate may result in infantile methemoglobinemia, If the concen-

tration is sufficiently great, both man and enimals can be poisoned by nitrate.

Boron (B)
Boron in small quantities has been found essential for plant growth, but irrigation
water containing more than 1 ppm boron is detrimental to navy beans and other boron-

sensitive crops.

Dissolved solids

The reported quantity of dissolved solids--the residue on evaporation--consists
mainly of the dissolved mineral constituents in the water. It may also contain some
organic matter and water of crystallization. Waters with less than 500 ppm of dissolved
solids are usually satisfactory for dcmestic and some industrial uses. Water containing
several thousand parts per million of dissolved solids are sometimes successfully used
for irrigation where practices permit the removal of soluble salts through the application
of large volumes of water on well-drained lands, but generally water containing more
than about 2,000 ppm is considered to be unsuitable for long-term irrigation under

average conditions.

Properties and Characteristics of Water

Temperature
Temperature is an important factor in properly determining the quallty of water.
This is very evident for such a direct use as-an industrial coolant. Temperature is
also important, but perhaps not so evident, for its indirect influence upon concentrations

of dissolved gases snd distribution of chemical solutes in ground water. Normally, the




temperature of ground water within 60 feet of the surface approximates the mean

arnual air temperature and increases 1°F for each 60 to 100 feet increase with depth.

Hardness

Hardness is the characteristic of water that receives the most attention in
industrial and domestic use. It is commonly recognized by the increased quantity of
scap required to produce lather, The use of hard water is also objectionable because
it contributes to the formation of scele in boilers, water heaters, radiators, and
pipes, with the resultant decrease in rate of heat transfer, possibility of water heater
or boller failure, and loss of flow.

Hardness is caused almost entirely by compounds of calcium and magnesium. Other
constituents--such as iron, manganese, aluminum, barium, strontium, and free acid--also
cause hardness, although they ususlly are not present in quantities large enough to have
any apprecisble effect.

Generally, bicarbonate and carbonate determine the proportions of "carbonate” hard-
ness of water., Carbonate hardness is the amount of hardness chemically equivelent to the
amount of bicarbonaste and carbonate in solution. Carbonate hardness is approximately
equal to the amount of hardness that is removed from water by boiling and is termed
temporary hardness.

Noncarbonate herdness is the difference between the hardness calculated from the
total amount of calcium and magnesium in solution and the carbonate hardness. If the
carbonate hardness (expressed as calcium carbonate) equals the amount of calcium and
magnesium hardness- (also expressed as calcium carbonate) there is no noncarbonate
hardness., Noncarbonate hardness is about equal to the amount of hardness remaining after
water 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 has been no firm
line of demarcation. Water that seems hard to an easterner may seem soft to a westerner.
The Geological Survey has adopted the following classification:

Hardness range
(calcium carbonate

in Hardness description
0-60 Soft
61-120 Moderately hard
121-180 Hard
more than 180 Very hard




For public use, water with hardness about 200 ppm generally requires softening treatment

(Durfor and Becker, 196k4).

Sodium-adsorption ratio (SAR)

The term "sodium-adsorption ratio (SAR)" was introduced by the U.S. Salinity
Laboratory Staff (1954). It is a ratio expressing the relative activity of sodium ions
in exchange reaction with soil and is an index of the sodium or alkali hazard to the

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

Nat
Cat+ +

Cé

where the concentrations of the ions are expressed in milliequivalents per liter (or
equivalents per million for most irrigation waters).

Waters are divided into four classes with respect to sodium or alkeli hazard: low,
medium, high, and very high, depending upon the SAR and specific conductance. At a
conductance of 100 micramhos per centimeter the dividing points are at SAR values of 10,
18, and 26; but at 5,000 micramhos the corresponding dividing points are SAR values of
approximately 2.5, 6.5, and 11, Waters range in respect to sodium hazard from those
which can be used for irrigation on almost all soils to those which are generally un-

satisfactory for irrigation.

Specific conductance (micromhos per centimeter at 25°C)

Specific conductance is a convenient, rapid determination used to estimate the
amount of dissolved solids in water. It is a measure of the ability of water to conduct
an electrical current. Cammonly, the amount of dissolved solids (in parts per million)
is about 65 percent of the specific conductence (in micromhos). This relation is not
constent from well to well and it may even vary in the same source with changes in the
camposition of the water (Durfor and Becker, 1964).

Specific conductance of most waters in the eastern United ’States is less than
1,000 micromhos, but in the arid western parts of the country, a specific conductance of

more than 1,000 micromhos is common.

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 or as an indicator of the

chemical behavior certain sclutions may have toward rock minerals.
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The degree of acidity or alkalinity of water, as indicated by the hydrogen-ion
concentration, expressed as pH, is related to the corrosive properties of water and is
useful in determining the proper treatment for coagulation that may be necessary at
vater-treatment plants. A pH of 7.0 indicates that the water is neither acid nor
alkaline. Readings progressively lower than 7.0 denote increasing acidity and those
progressively higher than 7.0 denote increasing alkalinity. The pH of most natural

ground waters ranges between 5.5 and slightly more than 8.
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TABLE 1.--Records of wells, springs, and test holes

Depth of well: Measured depths are given in feet and tenths or hundredths, reported depths in feet, below land surface.
Type of well: B, bored; Dr, drilled; Du, dug; Dv, driven; Sp, spring.
Depth to water: Measured depths are given in feet and tenths or hundredths, reported depths in feet, below land surface.

Use of water or well: D, domestic; I, irrigation; Ind, industrial; O, observation, water levels shown in tsble 2; PS, public supply; S, stock, T, test
hole; U, unused.

Aquifer: Kd, Dakota Group; Kp, Plerre Formation; Qd, glacial drift and associated sand and gravel deposits; Qev, Elk Valley delta sand and gravel
deposits} Qla, Lake Agassiz silt, sand, and gravel deposits.

Depth to bedrock: Maximum depth at which palatable water may be obtsained.

Remarks: C, chemical analysis is shown in table 4; L, log of test hole or well shown in table 3; flow rates were measured unless shown as reported.

Depth to Use
Location Owner Depth Diameter Type Date water be- Date of of Aquifer Depth to Specific Altitude Remarks
number or of or size campleted low land measure- water bedrock conductance of land
name well (inches) surface ment or (feet) (micramhos surface

(feet) (feet) well at 25°C)  (feet)
ikg-Lo
7ddd Test Hole 2669 270 [ Dr 1967 .. cees T .. 268 cenen 852 L
16cea Tom Ocson 172 2 Dr 1943 11 D Qd
20bba Ira Knutson 21.4 2k Du vaee 8.66  7-26-64 o] Qla ves PR 856 c
31beb Wm. Wilson 165 .. Dr 1958 9 cees u Qd ven ceees ceere
32aas Test Hole 2617 273 5 r 1966 . cees T .. 242 veees 860 L
33ddb Elroy Gohdes 187 2 Dr 1959 25 eee D,S Qd s verse PPN
3licaa Melvin Sondreal 180 2 Dr 19kl Lo veae D Qd eee P e
149-50
2bbb Morris Duckstad 150 2 Dr 1937 20 cese U Qd voe PR ceaes
Scde Leonard Sorbo 295 2 Dr 1929 .o cese 8 Qd ces cevure veans
5ded George Amble 235 2 Dr 1935 16 eses S Qd s crees vesss
Tede Test Hole 2672 315 L Ir 1967 . ceen T . 310 ceven 874 L
8daa Kenneth Tweten 315 2 Dr 1925 12 ceee s Qd e veene ceees
10cba Orlando Johnson 4o 48x48 Du . s Qa vee ceres



€1

Depth to Use
Location Owner Depth Dismeter Type Date water be- Date of of Aquifer Depth to Specific  Altitude
number or of or size canpleted low land measure- water bedrock ronductance of land Remarks
name well (inches) surface ment or (feet) (micromhos surface
(feet) (feet) well at 25°C)  (feet)
149-50, Cont.
1icce Test Hole 2616 321 5 Dr 1966 . tees T .. 315 venns 860 L
1hcbe Oscar Mahlun 140 2 Dr .e s Qd
15asa Russel Jenson 330 2 Dr .o S Qd csnes
15bbd E. Fledeland 280 2 Dr . s Qa
15¢ccb E. H. Fladeland 20 20 Du 1934 . seee D,S Qle .es cesese
16bbe Trygve Syverson 285 2 Dr vess 5 vees 8 Qd ‘ee cenen
17888 Russel Tweten 336 2 Dr 10 cees s Qd P cesee
17ccc Ole Sannes 120 2 Dr . cens S Qd P esees
18aab Sam Loyland 170 2 Dr .e vens 8 Qd ces cecns
18bba Dora Cunningham b7 2 Dr cves 1k rees s Qd vee R
18ded Torville Evenstad 15 9%6 Du 8 D,S Qla
20ced Chester Haugen 208 2 Dr ceee Flow T-17-61 s Kd aee ceene 882
2ledd Einar Saure 320 2 Dr 1959 L ceee s Kd ves ceees ceees
23abb Gilbert Gulson 182 2 Dr tene 30 N s Qd ves seuen ceven
26acc Alma Peterson 335 2 Dr . rees s Qd
29ddd Lazur Bros. 230 2 Dr ceee Flow 7-17-61 s Kd ces PP 881
30ced Bert Monson 140 2 Dr PN Flow 7-17-61 s Kd “ee cenes 906
3lbbe Norman Iverson 170 2 Dr vees Flow 7-31-61 s Kd aee 5,842 895 [
3ldce Martin Olson 11 48 Du 1961 . cees s Qal ces [ 908
33bbb Test Hole 8656 200 5 Dr 1961 Flow 12- 1-61 T Xa vee 5,770 881 c
33dcd Alice Rambeck 255 2 Dr rees Flow 7-13-61 S Xa ves cevan 881
35ced Jelsness Bros. 154 2 Dr 1921 17 vees s Q1 vee oo eeens
36cbb Clifford Peterson 205 2 Dr 1935 .e cees S Qd ces cesss casen
149-51
lasb Test Hole 2618 158 5 Dr 1966 e T . L
2888 Howard Moen 285 2 Dr 1952 . s Qd
3bbbl E. H. Seig 13 1 Du 8 D Qd
3bbb2 do. 185 2 Dr vere Flow 7=10-6k4 s Kd “ee veues 90L Flows 1.9 gpm, C
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Flow
20
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Flow
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Flow
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Flow
Flow
Flow
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Qla

vos
ave
ces
cen
X
saa
ase

322

ves
cee

oo

ser
ven
“es
coe
ves
vor
sas
ces
fen

sssee
ceses
ssene
weven
ssssn
seese
seaes
seaen
casan

caese
sevse
sever
sesae

sense
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ceees
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Flows 0.7 gpm

aQQ
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Depth to Use

[

Location Owner Depth Diameter Type Date water be- Date of of Aquifer Depth to Specific Altitude Remarks
number of or size campleted low land measure- water bedrock conductance of lend
nsme well (inches) surface ment or (fest) {micromhos surface
(feet) (feet) well at 25°C)  “(feet)
149-52, Cont.
26cdc Earl Lenz 158 3 br 1961 30 s Qd
27cac Fred Lang 119 4 Dr 1952 ko s Qd
28aaa Hjelmstad Bros, 120 3 Dr 1955 60 s Qd
28cee Edwin Hjelmstad 120 3 r 10 U Q
29dcc C. G. Anderson 340 3 Dr veee ve cene U Ka ves veses renes
308ad Eerl Olson 20 60 Du 12 D,S Qla
30cce Anderson Bros. 14,0 48 Du P ‘7.02 10-14-65 U Qla vee sesen reees
31lcch Gilbert Sorlien 16 30 Du 1963 N vees D,S Qla ces ceeee cenes
33dde Elmer Hjelmstad 465 2 Dr 1916 65 vees u Kd vee caees R
149-53
Tasa Thoralph Suby 38 26 B 1952 19 ceus D Qd eee ceees ceees
2bce Elsie Klevberg 12.5 48 Du cens 5.20 T- 8-64 D Qev aee ceses censs
3bbb Theo. Maundt 15 36 Du 1929 8 ceae D Qev e ceses csnee
3cbb Olga Aaland 36 48 Du veus 12 ceee D Qev cevee
9cce Test Hole 2391 168 5 Dr 1965 7.61 8-23-65 T,0 Qev ves ceese L
llbde Otis Stendahl 11.5 48 Du caee 9.35 4-29-60 D Qev vee craese
1ldec Clarence Dokken 30 36 Du cees 26 tees D,s Qev . cesae
13cce J. M, Bjerke 20 2L Du 10 D Qev
1lvea Test Hole 2392 326 Dr 1965 . vess T . 292 veses L
15bba Chester Offerdahl 22.4 60 Du ceee 12,03 7~ 8-64 s Qev ses ceeen
15dce J. W. Grinager 24.3 24 Du 11.70 7-27-64 0 Qev ves 1,460 eees [
17dca Corlis Swenson 30 ve Du 1948 24 v 8 Qd ‘e R
23ddd Fmma. Rydland 20.2 48 Du e 12,47  4.29-60 D,S Qev e cesse
2libbb M. G. Rydland 17.7 48 Du vaes 5.80 7- 8-6k4 D Qev eae sens
2hdec H. F. Anderson 25 36 Du cees 15 veee D,S Qev
25¢dd Roy Knutson 60 36 Du P 54 cees D Qev ces ceene
26dcc Martha Landa 12.8 24 Du e 5.18 7~ 8«64 0 Qev “ee cevee
28cee Test Hole 762-3 283 5 Dr 1965 33. 8-12-65 7,0 Qd 264 1,h0 L, ¢




91

28cdc
28cdd
29asna
29dcd
32eba
32dad
33baa
33bab
3lbba

149-5h4
lace
2cdd
Laba
heee
bacc
6dce
8ddc
9acb
9bddl
obdd2

Odacl
9dac2
10bee
1ladd
1llcaa
15bbb
178ac
18dbd
21bbb
22a8b

22ddd
23bee
28abb
29adb
30abb
30ced
3laad
32acc

Test Hole 762-11
Test hole 762-5
Al Stemmo

Test hole 762-13
0Odin Johnson

Test Hole 762-6
Martin Hanson, Jr.
Wayne Thompson

Ed Smestad

Morrisson Farm
Test Hole 2595
Alvin Helverson
Test Hole 2398
Perden Halverson
Gilmore Ostlie
Graven Hogen
Northwood
Northwood No.
Northwood No,

HWw

Northwood No. 4
Northwood No. 2
Nels Thompson
Bob Hanson

do.
P. J. Schweitzer
Edwin Burwas
P. 0. Johnson
Henry Haga
Test Hole 2536

Hjalmer Stephenson
Mrs. J. Halverson
Olaf Jorde
Orville Bakken
Percy Foss

Mrs. K. E. Thorsgerd

L. P. Thompson
Noel Korsmo

210
231
252
22
252
27.9
86
16

13.46

Dr
Dr

Dr

gPEErEYY FETPUYERYEE EWF

(=]
s}

WU ww E E

1965
1965
1965

1962
19h4h

1966
1954
1965

1956
1960
1960

cese

1962

1948
1948
1910
1934

1966

1940
1959
1956
1916
1955
1937
1945
1936

sonn
sses
seee
sose
sesa
seee
ceoa
ases

sses

14-29-60
9-'5-65
9. 266

ERERY

7-12-62
4229-60
4-29-60
4-29-60
4-29.60

teee

eene
esve
seee
sese
s

cree

H
Y

g a owmgwm

rucaa®rng 3 g

Qev

Qev

Qev
Qv
Qev
Qev
Qev
Qd
Qd
Qd

Qev
Qev
Qev
Qev
Qev
Qev
Qev

Qev

Qev
Qev
Qev
Qev
Qev
Qev
Qev
Qev

190
213
235

278

“ae

“os
“ee

e

vee




Depth to Use

A

Location Owner Depth Diameter Type Date water be- Date of of Aquifer Depth to Specific Altitude Remarks
number ar of or size campleted low land measure- water bedrock conductance of land
name well (inches) surface ment or (Peet) (micreamhos surface

(feet) (feet) well at_25°C)  (feet)

1h49-

r&ﬁbcd Mern Wall 32.4 48 Du 19,12  7- 7-64 8 Qd

Taba Thorsgard Bros. 27.4 18 B 13.20 9- 2-66 o] Qd 740 ¢

9baa Elmer Olson 32 36 B 1939 17 D,8 Qd

9ded Bert Morkve 27 30 Du 1944 10 s Q4

llcde Alvin Olson 25 40 Du ere 12 D,8 Qd

13aac Anton Ostmo 31.2 48xL8 Du 11.94%  5- 5-60 b Qd

1libab Johnson Bros. 20 48x48 Du 12 5- 5-60 D,S Q4

17dbb Ben Wasness ko L8xl8 Du 1925 32 ees D,s Qd s veaes

18cab Osland Bros. 30 30 Du 1900 . D Qd

19daa Art Christianson 19.6 30 Du 15.26 7- 7-6h4 U Qd

2ldde Jerame Kjorven 4o 30 Du 10 s Qd

23caa Henry Evenson 25 48 Du vers 14 veee D,S Qd vee reeen eees

26baa, 0. G. Olson 26.5 48 Du 7.75 5- 5-60 U Qd

29cdb Ray Bullert 45 30 B 23 D,8 Qd

32abb Test Hole 2594 8k 5 Dr 1966 .. T . 6l L

33bbe Helmer Mauseth 28 36 Du 1890 2 . S Qd ‘oo resen

149-56

Tdda John Huso 45 . Dr 20 s [

2abb Adolph Kordshl k9,85 36 Du vees 19.80 7-13-6h4 U Qd vee cesne N

Sbab Walter Pratt 38 36 Du 1938 23 D,s Qd ceees veeee

Tada John Engen 21.25 36 Du 1930 11.20 7~ 7-64 s Qd veens

9dda Lowell Mutchler 36 L8 Du 16 s Qd

12cbb Mern Wall Lo .o Du 20 8 Q

13cdc P. A. Peterson 48 36x36 Du 1917 30 D,S Qd

17c¢dd Kenneth Haugen 60,11 36 Du 24,00 7- 6-6h4 D Qd

18cde Otto Skurdahl 33 48 Du 1920 33 s Qd

20ced Vern Tangen 30 36 Du 1900 17 D,S Qd

23dde Berthold Uglem 28,2 36 Du 13.03 7- 7-64 o} Qd

25dce Arvid Tangen 12 30 Du N D,8 Qd



8T

26bed
3laac
3hcde

150-50
2acd
Saad
Tecd
9ddd
1ladd
17cad
17dce
23aaal
23aaa2
23bab

25a8b
26casa
28asa
28bbb
28ada
29ddd
30baa
32bbd
32cbe
36dcd

150-51

1bbb
1ded
Laba
6dde
8bbb
8cee
8dad
Gdaa
10abb
13cca

llcaa
15aaa
18baa

Parnell Uglem
Harold Solem
Dean Bentley

Fladeland Bros.
Harry Barl

Test hole 2612
Test hole 2613
Gilmor Kjorvestad
0. Sylvestor

Test Hole 2673

H. A. Loiland
Test Hole 2614

J. L. Amble

Test Hole 26Th
H. N. Loiland
Test Hole 2615
J. L. Amble
Test Hole 2668
Test Hole 2396
W. E. Block
Erma Bohlman
Leonard Geaulke
Ole Kvasager

Test Hole 2432
Leo Gregorie
Knute Kjemhas
Chas. Willert
Milton Burkland
Test Hole 2610
Ed Uhlir

Harold Mayers
A. Gregorie
John Tennahill

Ed Gregorie
Test Hole 2611
Peterson Estate

20
30
30.6

30
160
157
305

20.0
330
200
226

36

270
312
275

36
272
126
100

22
400
200

378

18
250
160
170
154

185
110
12

13.65
147
1ho

30
48

W
O
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£ EFEwEFOooNNaW

n

N

]
. wgr\n:r\n:

W (%) 3
£FE W FROW O

W W
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Dr
Dr
Dr
Dr

Dr

Du

Dr
Dr

Dr

Dr
Dr
Dr
Dr
Du
Dr
Dr
Du

Du
Dr
Dr

1963

caen

coene

1966

1967

1940

1967
1919
1966
1955
1967

1950
193k

1965
1954

1956

1900

1966
1961

15
30

1h.29
5
B.75

10

21

12

15.89

21

.

11.30
10
10

9-30-66
7523564

seee

9-30-66

7-27-64

save

7-20-6k
7-19-64
10-12-66

cHRaHEgonlXkRLg awnyg

nmogonHHAORnRE

mngHdEunnnodg

g
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Qd
Qd

Qla
Kd
Kd
Kd

Qd
Kd
Kd
Qla
Qla

Kd

ass

265

275

3T

150

ces

112

Har

Q
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Flows

- Flows

Flows
Flows



Depth to Use

6T

Location Owner Depth Diameter Type Date water be- Date of of Aquifer Depth to Specific Altitude Remarks
number or of or size campleted low land measure- water bedrock conductance of land
neme well (inches) surface ment or (feet) (micramhos surface
(feet) (feet) well at 25°C)  (feet)
150-51, Cont.
1Sbba Ed Shinnick 140 2 Dr 1962 Flow 7-19-6k s Kd .ee PRI 903 Flows 0.7 gpm
20abal Tony Szepelak 20 36 Du 1962 8 D Qd 6,153 N
20aba2 do. 315 2 Dr Flow T-19-6k4 8 Kd 900 Flows 2.1 gpm
22bea John Szepelak 30 23 Du cees 10 coee D [7: oo cesns sesas
25bba Ed Kovnick 360 3 Dr 1939 Flow 7-19-6L il Ka reaes 872
26abe Reginald West 332 3 Dr 1948 Flow 10-12-66 s Kd 875 Flows 0.7 gpm, C
26cde Elroy Eichhorst 320 3 Dr 1953 Flow 7-19-64 s Kd ceses 880
2Tcee Test Hole 2621 283 5 Dr 1966 e T .e 22l 893 L
2744dd Test Hole 2397 357 5 Dr 1965 . T . 325 885 L
30cce Test Hole 2394 42 5 Dr 1965 . T . L
30cdd Berto Hovet 7.7 48 Du 4,85 7-19-64 U Qd
30ddd Test Hole 2620 220 5 Dr 1966 . T . 190 913 L
31bab Berto Hovet 12 2h Du i s Qd 4,280 c
32a88 W. H. Miller 108 3 Dr 194k Flow 7=19-64 5 Kd 903
33cce Jim Robinson 180 .. Dr Flow 7-19-6k4 s Ka 906 Flows 2.1 gpm, C
34asa Ernest Eichhorst 120 3 Dr Flow 7-19-64 s Xd 6,970 885 [
36aae Test Hole 2395 147 5 Dr 1965 3.05 9- 6-66 T,0 .. 7,100 864 L, C
150-52
aan Ralph Sauer 7.4 48 Du seen .35 5= 5-66 U Q vee veees
10bbb James Lowe 165 .. Dr 1952 12 s %] c
16cde Fairfield Twp. 9.5 12 B cees 6.34  7-16-64 0 Qla .es 948 c
17bba Arnold Leake 120 3 Dr 1934 30 voen D,S %] vee
18cce Jacob Bakke 12.0 36x36 Du 5.39 9- 9-66 D Qle c
18dcd Emmet Johnston 14 L8 Du 1916 6 D Qla
214bb Ira Peterson 16.6 2k B vees 5.82 7-16-64 U Qla ces cenes
23cee Mrs. Elroy Schroeder 80 3 Dbr 1961 30 e 8 Q e seaee cenne ¢}
25¢dd Paul Raider 90 3 Dr 1954 12 cees s Qd e reree P [
28eddl  Halvor Nygaard 13 36 Du 10 D Qla



oe

28add2 do, 40 2 Dr .e U Kd
31bbb Orphie Dahl 30 36 Du ceas 15 . U Qd see sseae veees
31dad Jorgen Camperud 15.8 36 Du vees 11.77  7-19-64 s Qd ves ceene venes
32¢cce Art Bar 16 36 Du PN 8 caee D Qla ves PPN RPN
33cee Halvor Hygaard 12 36 Du ceus 7 veen s Qla aee feene ceeas
3lbbb Test Hole 2619 252 5 Dr 1966 . P T . 222 reves 955
34beb Tda Meyers 90 . Dr 1918 20 veee S Qd ves 6,355 ...
35dab Ezra Schroeder 85 b Dr 1934 15 cree s Qd ‘e PP PP
120-53

ldaa Frank Nienas 20 10 Du ceee 10 cans D Qla v 1,093 ceanse
2dca G. Holweger 19 36 Du 18 D,S Qla
Labb Fritz Holweger 160 i Dr 1950 130 cene s Q4 cer aeees heees
6dab Chester Bakke 8.8 36 Du tees 7.25 7-15-64 s Qev vee feras eeees
Taab Test Hole 2h00 116 5 Dr 1965 .. veen T . . enee 1,095
Tcbb Julius Holweger 14 36 Du 1956 8 vess D Qev ver  sesss eeses
Tdaa Pleasant View Twp. 8.8 36 Du P 5.57  9- 1-66 0 Qev cer teees 1,087
1lecbb Henry Maier 128 6 Dr 1957 30 ees D,8 Qd ves cesen evees
13dddal Maynard Fischer 2k 48 Du . 16 ‘eee 3 Qev con vesen PN
13ddd2 do. 110 3 Dr 1952 25 s Qd
1hicbb Curtis Hagert 365 3 Dr 1926 60 e U Ka res veven teeee
1haaa Willard Bergsrud 190 I Dr veee 165 ceen s Qd vee veees veane
16bea Anna Swenson 9.2 48 Du 1925 7.00 7-16-64 U Qev ves ceses eene
19bce S. H, Evanson 15 18 B 1961 7 T7-15-64 D Qev . tesee  eeses
2laba Peterson Estate 4.0 60 Du ceee 4,67  9- 1-66 o] Qev ves verie seeas
22bbb C. Christopher 12 T2 Du 191k 8 D,8 Qev e aeaae caees
2hdas, L. Christopher 133 4 Dr 1922 60 cees D Qd . veees  eeeee
29bac Oscar Algren 20 36 Du . 6 veee s Qev vee 1,193 cesns
33beb H. G. Hanson 20 36 Du vees 12 cene D Qev cee ciaes PN
35dbd Mrs, E. Vance 20 36 Du 18 D,S Q4
150-54

lcce Ed Holweger 21 36, Du 1955 15 eee S Qev s vevas enan
ldda Test Hole 2399 346 5 Dr 1965 .. cees T .. 303 P 1,105
2cce Bilden Bros. 18.9 36 Du cees 12.50 9~ 2-66 o] Qev ves N cesee
Laaa, Test Hole 2531 8l 5 Dr 1966 .. ceen T .. ves veean 1,117
heed Test Hole 2401 126 5 Dr 1965 5,48 9- 1-65 T,0 Qev cen . 1,127
Sbbb E. F. Moore 25 30 Du 192k 15 8 Qev
6ded Ed Pazderic 30 36 Du 1949 12 . D,s Qev ves ceees [RP
Tbbb Test Hole 2402 73 5 Dr 1965 7.29 9~ 1-65 T,0 Qev ten cesas 1,125

[eNe]
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Depth to Use
Location Owner Depth Diameter Type Date water be- Date of of Aguifer Depth to Specific Altitude Remarks
number or of or size completed low land measure- water bedrock  conductance of land
name well (inches) surface ment or (feet) (micromhos surface

(feet (feet) well at 25°C)  (feet)
150-54, Cont.
Teddl Kempton Lo 36 Du . D Qev 757 [
Tedd2 0. L. Camon 27 36 Du 1964 15 . D Qev cee 1,660 R [+
Tdbe Great Northern Railway U42.5 Dr 1929 10 cees s Qev cen PR 1,124 L
Tdee Henry Bros. 15 . Du cese 12 cave S Qev cen cesas cesen
8abb Test Hole 2593 284 5 Dr 1966 . P T . 262 ceeee 1,123 L
9ada Francis Schol 20 36 Du 1939 10 veee s Qev vee PPN creen
10aas. Test Hole 2534 73 5 Dr 1966 . T . 1,121 L
1lded Arlie Peterson 20 36 Du 1949 18 vees D Qev . veens PO
1l4beb Chester Krabbenhoft 13.7 36 Du . 5.58 cees U Qev ves reeee
17dbd E. Peterson 13.5 48x48 Du . 8.95 7-15-64 [ Qev P 2,432 enee
19ass Test Hole 2533 63 5 Dr 1966 .e coae T . ves ceves 1,123 L
19dda Royce Dean 15.9 36 Du 11.55 7-15-6h4 D Qev
23cce L. Maristuen 9.5 36 Du 1931 9.20 7~15-64 s Qev ves craes cenee
2libebl H., Oppedal 18 . Du 10 D Qev 1,166
2libcbz do. 175 24 B 1930 20 vese U Qev vee cesen cevee
2lidaa Test Hole 2535 63 5 Dr 1966 .. T . 1,098 L
30asa Avon School 15.6 12 Du ceee 10.13  7-28-6h4 Ps Qev vee 1,570 veeas c
150-55
1dda Francis Hofer 12,7 k2 Du 1938 9.55  7-14-64 s Qev .es 1,300 senen
Sede R. Bohmerblust 20 36 Du 1894 17 vees D Q ces ceves
8bbb Test Hole 2592 h 5 Dr 1966 ve . T . 52 1,248 L
aas Andrew Gravdahl 4o 36 Du 1962 4 cees s Qd ves venen
10cda Mrs. O, H, Nelson Ly 36 Du 193k 22 D Qd
llaba Test Hole 2h03 75 5 Dr 1965 . ceee T . ees veses 1,120 L
1ldda John Maristuen 65 L Dr 1963 12 ceen D Qd ees ceese
13dad Halverson Bros, 13.0 Yoxh2 Du cees 9.07 T-1k-64 D Qev vee cenee ceses
1ibaa Brita Nygeard 9.5 36 Du eens 6.45 9- 2-66 0 Qd ees ceres 1,127
1kddp Mervin Olson 13.5 36 Du 1919 4,50 7-14-6k D Qev ves 912 veves



ce

Clarence Hegre
H. I. Anderson

Geo. E. Jones L6,
Melvin Johnson 31.
Phil Gratton 32
J. Teggestad 21,
Earl Wall 17.
E. Evanson 16,
Abner Jodock 48
Grace Twp. 18,

28

6l

Ed McCoy 38
Francls Hofer 20.7
James Dahl 45
Mrs. Ruth Carroll 31
Harlan Temple 2k, 95
Joseph Hofer 26
Cliff McCoy 35
Logan Center Twp. 33.h4
C. E. Merrill 35
Dudley Williams 24.6
Solvig Peterson 29.8
Leonard Landman L5
Archie Gabriel 52
Louis Thompson 35.4
Beatrice Peterson 36.3
Carl Larsgeaard 110
do. 36.7
Murry McKenzie 35
Alex McKenzie 28
Bridgeman Creamery 225
Bureau of Mines 306
Test Hole 2526 31
Great Northern Railway 148
F. A, A, 1k0
Test Hole 2433 294
Al Bringewatt 200
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1930
1931
1913
1928
1933

1925

1963

1910

1960

1929
1963
1917
1938
1927

1944
1966
1922
1940
1965

7-14-64
7-1h-6k
7-1ho6l
5~ 5-60
5= 5-60
9= 2266
7-1h-6k

7-13-64
7o13%6h

(=]
f::m-mmc

] oo
%S %%

(= =] (=]
- “ O O
mmmmc:cumo mUObUG %

5,184
2,34

sease

[ ol ol ]
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Depth to Use
Location Owner Depth Diamater Type Date water be- Date of of Aquifer Depth to Specific Altitude Remarks
number or of or size completed low land measure- water bedrock conductence of land
name well (inches) surface ment or (feet) (micromhos surface
(feet) (feet) well at 25°C)  (feet)
151-50, Cont.
15dca Gordon Gronhovd 23 24 B 1955 8 e D Qla ven 2,59 eeee c
17abb Test Hole 2676 320 4 Dr 1967 . e T .. 293 teeas 836 L
19cca Walter Holm 200 2 Dr 1928 1 N s Qd vee ceees PN
22bbb Test Hole 2431 252 5 Dr 1965 Flow 9- 9-65 T .. 235 833 L, well plugged
30aab Test Hole 2675 285 b Dr 1967 .. caes T . 280 PR 8Lko L
30ddd Grand Forks School
Board 15.2 8 Du 5.38  9- 6-66 ] Qla 8o c
33add Test Hole 2667 250 b Dr 1967 .. T 217 8ko L
151-51
2aba John Fayette 300 .. Dr 1945 Flow 7-30-64 s Kd ves 835 Flows 0.3 gpm
2bbb Test Hole 2434 219 5 Dr 1965 .. veee T . 215 8h1 L
3bbb Geo. Saumer 108 2 Dr 1962 Flow 9- 1-65 8,0 Ka “es 82 Flows 2.1k gpm,
c.
bada Test Hole 2439 158 5 Dr 1965 . veee T . 117 ceaes 8l L
Lbbb Test Hole 2608 73 5 Dr 1966 . ees T . - T 8L5 L
hece Jeames Earl 275 2 Dr 1937 Flow 7-30-64 s Kd ven veres 846
9cce N. F. Walsh 118 2 Dr 1903 Flow T7-30-64 U Ka 6,258 847 Flows 0.5 gpm
10asa Henry Olufson 285 2 Dr cees Flow 7-30-64 s Xd . e 8hk2 Flows 0.2 gpm
10baa H. E. Mahlum 121 2 Dr 1958 Flow 7-30-64 8 Ka ves feeee 8uk Flows 1.9 gpm
1ldas Ed Lunski 324 2 Dr 1964 . s Qd 8h1
17ade John Walsh 140 2 Dr 1940 Flow 7-30-64 U Kd ven eses 850 Flows 0.2 gpm
18aab Wilson Ray 180 2 Dr 1961 Flow 7-30-64 s Kd ves P 855 Flows 1.5 gpm
20dbd Harry Hallick 140 2 Dr 1942 Flow 7-30-64 U Kd ves 6,466 856
30ada Helmer Evenson 150 2 Dr 1950 Flow 7-30-64 s Kd vee ceeen 860 Flows 5.0 gpm
32bba R. C. Clark 150 2 Dr 1939 Flow 7~30-6k4 s Ka - vevan 865
32ddd Milton Burkland 175 2 Dr cees Flow 7-30-64 s Kd ves PP 86k Flow reported
2 .
33as8a C. W. Ekness 125 2 Dr e Flow 7-30-64 s Kd ves reees 85l Flows 1.0 gpm
151-52
laaa Test Hole 2438 158 5 Dr 1965 .. vees T .. 132 veses 851 L
1bbe Gerald Colbert 165 3 Dr 1938 Flow 7-29-64 s K& 853 Flows 0.4 gpm



te

6aaa
Ebab
6bce
Tdca
8caa
10ssas
11lbaa
128bb
lhdeb
17bbb

17dce
18ace
20abb
28bch
30basa
32caa
33aaa
3khecd
36cee

151-53
labb
1bba
lecce
lded

Tabb

12baa
13aba
15aaa
17bbb
19dda

21bcb
2hcch
25abd
26cdd
27a8a
28bab

Test Hole 2605
Test Hole 2437
Harold Njaa
Art McGrath
Wilmer McGrath
J. Pinkerton
Walter Roberts
R. E, Duncklee
Iver Anderson
Test Hole 2603

Tom Dvorak

Donald Finnie

Lloyd Ovind

Erik Sand

Gerald McGrath
Roland Sieg

Ralph Sauer
Christopher Estate
Dept. of Agriculture

Test Hole 259
Test Hole 2410
Test Hole 2604
Great Northern Railway
No. 2

Harold Holweger
Stanley Veitch
Herb Ovind

Scott No, 1 Larson
Mrs. B. Craft
Arthur Paupst

M. Mortinson
Allan Leske
Myra Foundation
J. Wiertzema

P. A. Goetz

105
210

89
108
24o
210
100

70

115

112

24,5

2ko
140
200

22

18.3

167

28l
126
116

hoo

108

187
898

112

koo
12

39.8

116
390

60

DN Fowmaan
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Dr
Dr
Dr
Dr
Dr
Dr
Dr
Dr
Dr
Dr

Dr

Dr
Dr
Dr
Dr

Du
Dr

Dr
Dr
Dr

1966
1965
1962
194k
1949
1937
1957
19k0
1966

192k
191k

1945

1954
1930
1920
1965

1966
1966
1958
1907
1937
1954

1962
194k

1950
1951
1929

20
Flow
Flow
Flow
Flow
Flow

90
10
6.28
15
28
20
10
11.94
Flow

“8.64
10

90
20

20
Lo

27.6k
12
50
4o
20

g

Hunhchhacdn=sAa

HAaAa HoTunmodaw

nonoou CUHGU)U}%

Qd
Kd
Kd
Xd
Kd
Xa

Qd
Qd
Qla
Kd
Qd
Xa
Qla

Kd

Qd
Xd

Qd
Qd
Qd

Qla
Qd

Qa
Qd
Qd

163 R
vee 3,250
. 14,923
. 2,150
. 864

. 3,040
. 3,180
- 90

Qe

Flows 4.0 gpm
Flows 1.2 gpm
Flows 0.0k gpm
Flows 1.9 gpm
L

Hao

[ad s Rl



Depth to Use

2

Location Owner Depth Diemeter Type Date water be~ Date of of Aquifer Depth to Specific  Altitude Remarks
number or of or size campleted low land measure- water bedrock conductance of land
neme well (inches) surface ment or {feet) {micromhos surface
(feet) (feet) well at 25°0)  (feet)
151-53, Cont.
30cbb Edgar Nelson 23.7 36 Du 18,00 7-28-64 ] Qd 733
31ddad Roger Schander 16.3 ko Du e 6.92 7-28-64 D Qla ‘s veene veees
3hade 10.k 36 Du 2,12 9- 1-66 0 Qla 558 993 C
151-5k
Tdca Village of Arvilla 14.8 36x36 Du 3.59 9- 2-66 o] Qd 1,012
2ace Julius Drewlo ho 36 Du 1963 30 e D,s Qd s enee vesen
Yoeb Swen Lilja 23 36 Du 1962 10 veee D,S Qev ves cenes teens
Scee Test Hole 2hk43 42 5 Dr 1965 . cees T . cenne 1,125 L
6dad 0. E. Swave 22 36 Dv .. U Qev 703
Teeel City of Larimore No. 3 60 12 Dr 1960 2k “en PS Qev 618 ¢
Tece2 City of Larimore No. 4 60 12 Dr 1964 2l ceee PS Qev 612 c
10bbe John McDonald 12 120 Du 1905 8 vere D,S Qev eee 1,076
1ldaal  Relph Benson 30 36 B 1963 15 s Qa
11dea2 do. 420 2 Dr 1930 . PN U Kd vee ceees
13caa Elk Valley Farms 41 12 B 1948 .. I Qev
1hadd Lindsey Hickman 16 36 Du 1946 10 vess s Qev . eres ceses
15cdd Rose Sweeney 12 12 Dv veee 6 cees D Qev ces 703 vesas
16aaa Geo. Sweeney 9.8 L8 Du 1900 bo77  9- 2-66 0 Qev eee RN 1,100
17abb Test Hole 2591 357 5 Dr 1966 .. T . 337 1,125 L
17beb Frenk Markovic 18 36 Dv 1900 11 ceee D Qev ves enes
20cec Test Hole 2l 63 5 Dr 1965 .. T . 1,130 L
21ddd Test Hole 2530 52 5 Dr 1966 . T . 1,117 L
22dad Gilmore Lee 18 30 B 1960 10 D Qev
23add Erle Crain 14 I Dv 8 D Qev
23cbb Marion Cagle 12.9 L8 Du 1915 7.87 9- 2-66 o] Qev 1,105 c
2lbbb Welt Holweger 30 2k B 1960 6 D,S Qev ¢
27ddd Adrisn Bailey 12 24 Dv 1962 8 vens s Qev ee veees




9e

28bbb
29bbe
32abb
36cdd

151-55
1bba
2bbb
2dde
3aba
heee
Teee
9cde
1labb
1lcece
1234441

12ddd2
13ana
13cdd
15baa
15dcd
18aasn
19cdd
22ccd
2lhcee
25daa

26bas,
29aa8
30dda
3ldadd
32dda
368288
36¢be

151-56
1lded
2ada

Lloyd Jarman
L, J. Farrell
James Sweeney
Joseph Holweger

C. Christianson
Albert Bornsen
Walfrid Liljs
Test Hole 2527
Mrs. F. Britton
Sanford Larson
W. Stromswold
Test Hole 2528
Test Hole 2590

25
30
10
16

28
30
32

52

26.18

50

28

g2
200

City of Larimore No. 2 58

Larimore Test Hole

Test Hole 2LOh

Elk Valley Farms
do.

Harold Warne

Test Hole 2589

Arthur Larson

Clarence Meyer

Test Hole 2529

Elk Valley Farms

do,
Rupert Fanning
R. Walter Olson
R. L, Lee
Vernon Halvorson
Test Hole 2532
Elk Valley Farms

Clifford Eastland
Olson Bros.

89
63
23
12
10
105
4o
18
53
16

12
60
21
48
35
53
15

60
k.0

48
36
36

L8
36
36
36

2l

5
2k

geE¥

wEPEPEE

191k
1953

YRy

1959

1915
1966

25
21
13.28
13

8

2k.90
22 b2
11.86
14
12
9

20
11

12

10
20
17
L3
30

1k

20
2.95

sase
cees
cees

725264

5-20-64

1- 5-65
9- 2-66

seus
vese
caee
cose
esae

sese

7-24-64

o o

(=]
el
non

(=R}

Qev
Qev
Qev
Qev

Qev
Qev
Qev
Qd
Qd

.o
.o

Qev

.

Qev
Qev
Qev
Qd

Qev

Qev

Qev
Qd

Qd
Qd

Qev

Qd
Qa

ves

190

8l

eee
e
P
s
v

see

866

550

RS

658

Téi6
1,276
2,601

esven

1,406

enese
seran
esasse
aesve
R

sress

csnns

sresa

seaes
vaace
csase

reeve

1,132
1,130
1,128
1,134

1,134
1,127
1,151
1,128

canve
aanen
veene
sesee
crenn

1,126

Qe



Depth to Use
Locetion Owner Depth Diameter Type Date water be- Date of of Aquifer Depth to Specific Altitude Remarks
number or of or slze campleted low land measure- water bedrock  conductance of land
name well {inches) surface ment or (Teet) (micramhos surface

(feet (feet) well at 25°c) (feet)
151-56, Cont.
bad Martin Groth 29.3 48 Du 1910 19.85  7-24-64 s Q4 2,064
8beb M. Peterson 30 18 B 1952 18 reve D,8 Kp e cesee
9ddd Harold Larson 9.5 36 Du 5,00 8-30-65 U %] ceeen
10bab Jerald Asleson 16 36 Du 5 vees D,S Qd ceaee
1laad Moraine Twp. 13.8 48 Du 10 7-2h-64 if Qd
12beb Carl Swanson 31.5 48 Du 15.17 7-2h-64 %
12dad Clyde Larson 25 48 Du 15 8 Kp 6,706
1kdad Wm. Nesdahl 17 30 Du 1959 12 D Qd 1,184
15bba Harold Wixo 50 36 Du 1943 25 eees D,8 Qd vee ceees ceees
174da Alma Braaten 28 2k B 19 P D,8 Qd ves 2,700 ceee
18cac Chas. Valgren 50 ko Du 45 D Qd
21cbe Alfred Boulden 48.7 24 B 25.32 9~ 2-66 0 Qd
22abb M. Rustebakke 13.7 36 B 4,90 7-2h-64 hif Xp
26bea 0. H. Philips Estate 18 36 Du 1954 s %}
26cbb Art Wells 10.1 48 Du 1.k0  7-2L-64 .. ]
152-50
Tdee J. Mulligan Farm 280 2 Dr 1925 . 8 Qd 7,000
9cda Emil Rychart 4oo 3 Dr Flow 8~ 3-64 s Qd 820
16achbl Richard Klava 32 36 Du 1954 26 cene s Qe cen cenes reses
16acb2 do. 4oo 3 Dr ceee 8 vens s Qd eee enes P
20888 H. F. Root 18.1 12 B 1938 8.25 9- 6-66 (o] u 1,310 828 c
29dda Test Hole 2U430 295 5 Dr 1965 8.61 9- 6-66 T,0 Qla 283 8,360 826 L, C
33bad Pillsbury Co. 294 8 Dr 1948 8.50 2-25-48 Ind Qd 830 L, C
152-51
bee Leonard Larson 140 2 Dr Flow 8- 2-65 8,0 Xa . 8,810 834 Flows 0.3 gpm,

c.

6beb Isadore Fontaine 127 2 Dr 193k Flow 8-10-65 s Ka . 836 Flows 1.9 gpm



8e

8abb
8cee
10dce
12baa
lhcecl
lhcec2

15dda
17bbb

19bab
208dc

29bab
30baa
30ddd
3lecce
3kecce

36ddd

152-52
1bdb

3bee
5aab
Sbbb
6eed
8ada
8cdd
Qasa
Gaad
12bba

1.5bbd
18dba
19bab
19dcd
20bbb
22ceaa

Emma Olson

Rye Twp. School
S. J. Bina
Alice Wasylow

Dept. of Agriculture

do.
do.

Sastex 0il No. 1
Nereson Estate
Carl Clemenson
Fladeland Bros.

Sidney Clemenson
Ole Lommen

Geo. Saumur

J. M, Lund

Bert Larivee

Test Hole 2609

0. P, Graff

Rendina Iverson
Ernest Hensrud
Henry Carlson
Bob Curtis
Leroy Bjerklie
Kenneth Prey
Test Hole 2k11
Melvin Haugen
Test Hole 2606

Harry Johnson
Millerd Hensrud
0. N. Burtness
Elwood Nelson
Test Hole 2599
Marl Nelson

95
11.0 1

348
11.7
162

[EVIN g WIS BV V)

186 12

555
1h7
132

n ooy

150
116
122
160
103

noEND

257

-
=
w W

= vwuhaprP N v

@
A%
O\ N

[
\\e]
-

Dr

Dr
Dr
Dr
Dr

Dr

Dr
Dr
Dr

Dr
Dr
Dr
Dr
br

Dr

Dr

Dr
Dr
Dr

Dr
Dr
Dr

Dr
Dr
Dr

Dr

1960
1963
1942
1958
1965

1966

1962
1920
1928

1962
1936
1965

sess

1946
1966

1940

1925
1938
1963
1910

193k

196k
1966

1947
1952
1957
1966
1940

Flow
5.33
5

Flow
4,01
Flow

Flow

Flow
Flow

Flow
Flow
Flow
Flow
Flow

8-10-65
9- 1-66
8-11-6k
9- 6-56
1- 466

9-15-66

8-11-64
8-11-64

8-11-6k4
8-11-6k4
9-13-66
8-11-6h4
Y~ 1-47

ssae

8- 7-6k

8-10-64

8-10-6L

8-10-64

= nwmnn LR O] =] Homnowm

wm

HuonrBunagqow

mynnnnin

Ka

Kd
Kd
Kd
Kd

Kd

Kd
Kd

Kd
Kd
Kd
Kd
Kd

Ka
Qla

Qd
Qd
Qla
Qla
Qla
Qd

Qd
Qd
Qd

vea
cos
ces
e

“or

112

111

cas

251

13k

seaes

9,388
6,710
1,661
9,650

vessa

5,676

sesae

1,2h9

837
840
840

843
8Lk
823
850
86

836

Flows 3.0 gpm

Flows 7.5 gpm,
L.

Flows 50.0 gpm,
L, C.

Flows 3.
Flows O

9%

Flows
Flows

o
G9F %
)

Flow reported
5 gpm, C.
L

Flow reported

0.5 gpm.

Flows 0.5 gpm
Flows 1.0 gpm
Flows 3.3 gpnm,
L, C

L

Flows 1.4 gpm

Flows 1.9 gpm

c



Depth to Use

62

Location Owner Depth Dismeter Type Date water be~ Date of of Aquifer Depth to Specific Altitude Remarks
number or of or size canpleted low land measure- water bedrock conductance of land
name well (inches) surface ment or (feet) (micromhos surface
(feet) (feet) well at 25°C)  (feet)
152-52, Cont.
ZEda.a Anne Huso 185 2 Dr Flow 8-10-64 s Xa 8ul
26dcd Test Hole 2601 126 5 Dr 1966 . T . 103 855 L
28aad Test Hole 2436 189 5 Dr 1965 . T . 136 856 L
28bba Geo, Eccles 183 2 Dr 1931 Flow 8-10-64 s Kd 855 Flows 4.0 gpm
32ana Test Hole 2600 h 5 Dr 1966 10.05 9- 3-66 T . 861 L
33ddd Test Hole 2602 115 5 Dr 1966 7.80 9- 6-66 T . 861 L
152-53
3cba Einer Skold 70 N Dr 1946 40 s Qd
3ddcl H. Schroeder 90 .o Dr 6 s Qd
3dde2 do, 18 48 Du 1900 . D Qd
6baa Severt Kvamme [ 36x36 Du 1912 7 ceas 8 Qd ces ceeen
11bdd L, Olson Estate 75 2 Dr 1938 5 veve D,s Qd PN ceen
19aad Georgia Juhlke 36.6 36 B 7.56 9- 6-66 u Qla
20add Floyd Boysom 72 '8 Dr 25 s Qd
27asa Test Hole 2409 105 5 Dr 1965 .. T . 905 L
30dch H. Vandersmith 18 36 Du 1942 14 D Qd
3lcba Melford Hoime 20 36 Du 1959 17 ] Qla 2,838
36bab U.S. Air Force 110 6 Dr 1964 . T Qd 890 L
152-54
ccb Glen Knutson 30 36 B 1958 15 ceen D Qd .
Tech Gust Frenson 30 30 B 1948 27 . D Qla vee
9dce Arnold Pietron 435 .. Dr 1961 . vees s XKd . o
10bab Milton Kvamme 4o 36 Du 1956 38 e D Qle vee ¢
13cdd C. Swanson 80 I Dr 30 s Qd
1kade Frank Bjuhlke 16 18 Du 1919 12 ceee D Qla . c
15aab Nels Knudson 85 5 Dr cees . rase U Qla vee
17cab Mrs, Hjervis Sletten I 36 Du 1961 b s Qla
18dcd Bessie Johnson 50 36 Du 1949 ko case D Qd ven
23aba, Hegton School No, k2 16.2 36 Du 6.22 9- 6-66 0 Qla




og

23bbb
2ldee

27dce
28dca
29¢cee
29ddb
30cbe
31bbb
32ddd
33baa
36acc
36add
36dec

152-55

lddc
2cde
6cbd
8bba
9abb
9cdd
10baa
13aab
13cce
livaa

1hbbb
lheccd
17eaas8
18aad
19dde
20baa
22ccce
26baa
26cee
27abb

27ddd
28dce

Ray Bjornson

N. Plains Petroleum

No. 1 Danner

Orrin Rostberg

Henry Johnson

Test Hole 2408

Elmer -Peterson

Willy Hendrickson

Test Hole 2405

Thomas Smilden

Test Hole 2407

Test Hole 2671

N, Dak. Park Service
do.

Tom Christianson
Kemneth Anderson
Maude McLaren
Lloyd Kyllo
Chester Emslie
Test Hole 2588
Hugh Anderson
Test Hole 24ho
Test Hole 2524
Hugh Anderson

Test Hole 2441
Test Hole 2523
Andrea Gordahl
Bill Griffin

0. H. Midstokke
Test Hole 24k2
Russel Sweeney
Earl Stover
Bill Eastgate
Test Hole 2525

Test Hole 2406
Merle Sickle

115

1,062
60
12
32
15
30
84
ko
k2

100
62.7
1h

15

12

BEYFEYIEPRUEY ¥

FEPPYYPYSY EYYEYRIERY

o)

1960

1957
1954

1965
1938

1965
1965
1967

seee

1941

1933
1963
1960
1925

1966

1965
1966

1965
1965
1962

1965

1959
1966

1965

seve

4o
20
6
5.33  9- 3-65
1
26
26,50 9- 1-65
20

13.9%6  9- 1-37
12

seee

8
5
10
10
23
17 o
10 e
12 e
7
1
9
1k
2l

12.55 10- 6-65

vens

gwm o

3 ]
a;x»aambuu.o

(=N
m‘EAUU

w

D-BUUMI—]-:UUHH ;Xi-lﬁ-ldev

7,0

Qla

Qev
Qev
Qev
Qev
Qev

Qla
Qla

Qev
Qev
Qev
Qev
Qev
Qev

Qev

Qev
Qev

Qev
Qev
Qev

.o

Qev
Qev

ase
see
cos
see
aea
see
s
aee
e
“es

2o

108

Qe [

[ =]
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Depth to Use
Location Owner Depth Diameter Type Date water be- Date of of Aquifer Depth to Specific Altitude Remarks
number or of or size campleted low land measure- water bedrock  conductance of land
name ‘well  (inches) surface  ment or (feet) (micromhos surface

(feet) (feet) well at 259%C)  (feet)
152-55, Cont.
29aab E. M. Peterson 26 2 Dv 1937 16 ceee U Qev vee ceeas ceees
31bbb Jas, Hemmingson 20 36 Du 10 D,S Qd
3688d Jim May 30 .e Du 1954 20 D,8 Qev 1,440
152-56
Tbbb Haldor Skarr 1k 48 Du 1948 9 D Kp
2baa Arvid Nusviken 15.5 2hxol Du ees b.7h L4-29-65 o] Kp ves 3,810 c
2bsb do. 15.7 4Bx48 Du 5.50 8- L-6k4 U Xp
6cee Alex Crawford 2k 36 Du 1957 15 FN U Qd vee PO
8dedl Earl Halstenson 20,04 36 Du 1956 13.32 8- 3-6h4 s Qd
8dcd2 do. 18.94 36 Du 5.12 8- 3-64 it Qd
12aab J. 8. Kyllo 650 2 Dr 1950 Lo [ Kd 6,092
12¢ce Leon Urness 70 36 B veus 15 ceee s Kp . 4,200
18bbb Richard Mootz 20 60 Du 1887 15 SN D Kd ees 646
20cbb do. ko 36 Du 1943 34 D,S Ka
22dcd Leo Verkuehlen 80 2 B 1959 45 cene D Xd . reee
2hdaa Allan Moen 16 36 Du 1947 7 D,8 Kp
25¢cbb Don Hemmingson 23 36 Du 1956 1l D,s Kp
30bbb Richard Mootz 13 30 Du cees 9 vens S Kp eee eens
32ada, Lien Bros. 990 L Ir 1931 250 cees S Kd ces veens
33aaa do. 22.7 8 B 15.83 8- 4-64 u Kp
36cee Oscar Solseng 18 36 Du 1963 12 oo D Kp ves eene
153-50
Tadc Joe Devine 195 2 Dr 1952 Flow 8-11-64 s Ka ves veses 818 Flow reported

3 gpm.

19aaa Glen Callahan 110 by Dr 20 U Ka
20abdl Flynn Bros. 18.5 24 B 12,80 8-11-6k4 D Qa
20abd 2 do. 180 . Dr 1929 Flow 8-11-64 U Kd 819 Flows 1.5 gpm
28bas. Dave Chisholm 38 9 B 1941 16 D Qla 1,584



A3

3lcee
33dba

2bce
hadd
10dde

21bca
25888
28sad
29aba
3kcba

153-52
lasa
5cbb

6dcd
1lccel
1lecee2
1lbed
18add

23bchb
27cdd
27ddc

28cdb
30add
32abb
32cbe
36aab

153-53
2bch
Labb
hdda
9cce
10bbe

Test Hole 2U435
Archie Brown

Otto Hoverson
Bernie Hoverson
Test Hole 2429

Amund Amundson
Test Hole 2607
Arthur Ronan
Reynard Haugen
Normen Holmen

Ole Kvasager
Sastex No. 1
Wasick
Mrs, Geo. Jones
D. D. Olsen
do,
Willard Kinney
Test Hole 2u412

Lesley Liebere
Halfred Heen
Helena Iverson

Maline Hensrud
Lloyd Hensrud
Gordon Hendrickson
Test Hole 2598
Clarence Farghum

J. C. Stewart
C. R. Bye

I. E. Bonglie
Test Hole 2413
C. F. Cronquist

25k
3k

170
150
151

180
208
140

14
100

120

820
121
175
20
20
126

130
11.1
6.4

100

116
it}

48x

w égna\n N o wow

Dr
Dr
Dr

TERYR

Dr

195
1935

1940

1965

1905
1966
1905
1905

1953

1962
1917
1945
1937

1965
1962

e
sere
cvee

1966

1965

28 vese

Flow 9-21~65
Flow 11-11-65
Flow 9~ 6-65

Flow 9-21-65
Flow  9-21-65
13 ceee
Flow 9-21-65

Flow 9-21-65

2 cnee

Flow 8-27-65

Flow 9-21-65
11 vons
5.43  8-31-66
3.30 11-8-65
Flow 8-31-66
Flow 9-21-65
Flow 8-30-66
9 ens
4o vers
1h vens
20 .
2.08 11- 8-65
20 .

Hccaan - ccmnHag Huw

ww wHEne o ocuw

cR=
-

-

o w0

Qla

Kd
Kd
Kd

Xd
Xd
Qla
Ka

K4

.o

Xa
Xd
Qla
Qla

Xa
Qla
Qla

Qla
Qd

Qd
Qa

252

95

203

ase

Iy
ses
s
aes
“as

see

Y

con
soe

22l

828

veren

815
816
821

828
821
826

esese

833

875

Flows
Flows
L, C.

Flows

Flows

Flows
L, C.

Flows
Flows
Flows

o N
9%

1.0 gpm

1.0 gpm

24,0 gpm,

4.3 gpm, C
1.5 gpm
20.0 gpm, L



Depth to Use

33

Location Owner Depth Diameter Type Date water be- Date of of Aquifer Depth to Specific  Altitude Remarks
number or of or size campleted low land measure- water bedrock conductance of land
name well (inches) surface ment or (feet) {micromhos surface
(feet) (feet) well at 25°%C)  (feet)
153-53, Cont.
Tlced R. 0. Bjerklie 9.1 4 Du . 5.62 8-12-65 s Qd . vaene
13add Curt Wilson 15 60 Du 1955 9 cese s Qd aes s
1hece Ted Paus 22 34 B 1956 8 ceve S Qd vee P
15bbb Milton Hunter 60 2k B 1938 20 reee U Qd . sesne v
lécce Theo., Brusegaard 220 2 Dr e Flow caes s K4 A cenen 885
17cde Ed Collier 2.6 36x36 Du vees 9,57 8-12-64 U Qd cee ceres ceens
20dcd Otto H. Moen 5k [ Dr 15 U Qd
2lced John Haugen 32 28 Du 16 U Qd
23bbb R. E. Schjeldahl 28 24 Du 12 U Qd
26bbb M. G. Nelson 20 36 Du 10 s Qd
28bbe G. A, Rostberg 39 30 B 10 U Qd
28dddl  Larson Bros. 180 2 Dr 1900 . il kd
28ddd2 do. 50 28x28 Du 1919 . U Qd
29aab Test Hole 2597 168 5 Dr 1966 . T Qd 150 senes 890 L
2%9bab A, V. Carlson 37 30 Du 27 U Qd
30dda do. ko 36 Du 20 i Qd
3lcbd Omar Amundson 55 24 B 10 D Qd
3hded Harold Hansen 20 36 Du 3 D Qd
153-5h4
3dda Oscar Nelson 280 4 Dr 1927 20 s Qd
Sbba K. M. Montgomery 14.8 36 Du cees 8.92 9~ 2-66 o] Qla ves ceres 997
8abb Vernon Hancock 15 36 Du 1955 12 ceen S Qla oo cenen cesas
8daa Geo. Johnson 1C0 3 Dr 60 s Qla
12dce E. G. McLean 28 36 Du 1917 9 ceee s Qd een veses
13baa Everett MclLean 18.7 12 Du vees 8.66 11- 8-65 s Qd vee ceees
16aas Robert McLean 580 2 Dr 1917 10 N U Kd . ceven
17ada H, E. Ferris 6ko L Dr 1939 60 8 Xd ves vevne
2lcddl  Lawrence Purcell 450 N br 1929 .. vees U Kd see cieee
21cdd2 do. 33 2k B . D Qd c
23bab ‘E. G. McLean 320 4 Dr 1941 15 ceee s K4 . P




n€

2hdaa Ted Moen 60 36 B 1957 30 ees u Qd cee asess PPN
25dac H. Guntzburger 55 36 Du vees 12 ceee S Qd ves cesie

27abb Walter Kleven 450 L4 Dr 1961 10 ceus s K4 vee 4,938

27ced Test Hole 2k1h 262 5 Dr 1965 . ceen T .- -2

29cddl Raymond Trosen 25 " Du 1963 10 e s Qa .es PR

29cdd? do. 375 2 Dr cees .. vas U Xd vee eeeee

30bda Henry Webber 12 L2 Du P 7 ves D Qla ves 615

3lhaba Oscar Nelson 10 48xh8 Du 1950 7 . D Qla ves ceree

153-55

Tacc K. M. Montgomery 8.7 36 Du veus 5.30 8-13-64 U Qla .o ceene

2cdd Test Hole 2420 32 5 Dr 1965 . wees T .. vee reses

2dce L. Moe Hammond 11.6 36 Du veee 6.18 8-11-64 [¢} Qla ves e

3ace Floyd Dahl 36 36 Du vene 1k saee s Qla e ceess

heed Test Hole 2418 62 5 Dr 1965 2.84  9- 1-65 T,0 Qev ces 770

Saaa R. C. Anderson 1k 36 Du 1952 6 D Qev PP
5cce Test Hole 2419 53 '5 Dr 1965 3.37 9- 2-66 T,0 Qev e cevsa eeese
8abb Peter Engh 20 36 Du 1918 1h veae s Qev . 769 ceane
9add Test Hole 2670 260 n Dr 1967 . ceee T .. 2k ... 1,155
10cec Judd McMahon 16.1 36 Du cees 9.86 8-13-64 D Qev ver eeees PN
12aba E. T. Hein 15.4 60 Du cees 5.33 8-13-64 U Qla vee aeees veres
13cdd Glen Hulick 12 36 Du 1954 6 hene s Qla ves 1,280  .....
16cce Test Hole 2587 220 5 Dr 1966 .. eee T . 190 eean 1,139
17dcé T. A, Devine 17 36 Du 1942 1k P s Qev aes
18daa Herman Dahl 12 2l Du 1905 [ . D Qev cee aeses veees
2lasa Frank Dau 20 36 Du 1958 18 fean D,S Qev v PP cesas
24bbb Test Hole 2586 315 5 Dr 1966 . ees T .. 298 1,102
29baa Harold Lien 12 12 Du 1955 9 veve D Qev vt seeas aeaes
29¢be Elk Valley Church 18 30 B 1961 8 .. PS Qev ee aeess eeees
30adc Oben Gunderson 20 36 Du 1949 13 . D Qev wes weves  asees
32888 Test Hole 2k17 189 5 Dr 1965 8.83 9- 2-66 T,0 Qev 166 868 1,139
32ddd C. A. Kyllo 21 36 Du ceas 13 veee s Qev e aaees veees
33acd Murphy Test No, 1 4o Iy Dr 1967 . vaes T e ee asees 1,137
33add Murphy Test No. 2 80 L Dr 1967 .. e T e eee eeees 1,136
33ddd Test Hole 2522 8k 5 Dr 1966 .. F T ee e eaaes 1,140
3bhecel Kyllo Obs, Well No. 1 60 b Dr 1967 .. . T . 1,139
3hece2  Kyllo Obs. Well No. 2 70 I Dr 1967 .. cees T . . 1,138
3keee3 Kyllo Obs. Well No. 3 60 N Dr 1967 .. vene T . caaee 1,137
34ceck  Kyllo Obs. Well No. 4 75 I Dr 1967 . vens T . .. 1,140
3heees Kyllo Production Well 62 b Dr 1967 .. ees T . . veee 1,138
3heceh Kyllo Pilot Test Hole 70 L Dr 1967 .. cees T . ves aes 1,138

=
Q

Rl s sk
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Depth to Use

Location Owner Depth Diameter Type Date water be~- Date of of Aquifer Depth to Specific Altitude Remarks
number or of or size completed low land measure- water bedrock conductance of land
neme well (inches) surface ment or (feet) (micromhos surface
{feet) {feet) well at 25°c)  (feet)
153-55, Cont.
'333 c'czzd Kyllo Obs. Well No, 5 60 4 br 1967 .. T .. 1,140 L
35aba Geo, Anderson 38 36 Du 1942 30 veee s Qla ces cenes ceees
35bbb Test Hole 2416 63 5 Dr 1965 13.96 9- 2-66 T,0 Qev - ceess 1,129 L
35ccd Wm. Murphy 30 36 Du 1962 22.82 8-13-64 s Qd aee 1,910 veves [+
36ana Test Hole 2415 32 5 Dr 1965 .e tees T . vee veves 1,088 L
123-2
Tsad Geo. Montgomery 19 48 Du 1918 15 cene D Qla con 1,846 veons
2aaa Andrew Vein 16 36 Du 1963 11 s Qd
2cba Omar Vein 20 36 Du 10 D,S Qd een
9daa Victor Nabben 68 L Dr 1958 15 s Qd 2,2h6
11lbaa Herum Bros. 2l 36 Du 1900 1k tees s Qd ves PO eese
13bdc D. McMahan 27 30 Du 10 s Qd 2,615
15ddd Mrs. Alma Hanson 750 6 Dr 1961 200 s Qd
19dce W. H. Krueger ko 36 Du 25 D,S Qd
2lbca J. P. Belm 90 48 B 25 s Kp
25aad Arthur Jorgenson 22.0 36x36 Du Seas 15.14  8-12-€k4 s Qd ven ceeee
26add Mrs. E. Rustebakke 60 32 Du 30 s Qd
32dce Gregor Hanson 35 32 Du 1910 30 cens D,s Kp P 2,423 ceses
3lhdad Alfred Rustebakke 36.3 36 Du 193k 8.05 8-12-64 U Qd cee cees teees
35baa Effie Rustebakke 61.3 30 Du vees 14,53  8-12-64 U Qd vee ceres ceees
154-51
2dcc Wm. A. Bayne 19.4 18 B . 9.80 2-28-66 0 Qla vee 811 c
3dda John Bayne 160 2 Dr 1938 20 vees 38 Kd e ..
Sbab Barney Zalindsk 6.8 60 Du feus 1.50 11-10-65 U Qla vee .
Tcbb Walter Leeson 158 2 Dr case Flow 9-10-65 s Kd ces 821
9asb Frank Raschke 148 2 Dr 1918 Flow 11-10-65 D,S Kd vee ceees 813
Sbee Allan J. Bayne 8.1 36x36 Du 7.30 11-10-65 U Qla
11ddd Robert Lipinski 24o 2 Dr . Flow 11-11-65 s Ka . eaes 803
1kbaa Jas. Bushelski 180 2 Dr 1929 5 vees 8 Kd vee veees veven
19ccc Test Hole 2428 263 5 Dr 1965 Flow 9- 3-65 T Ka 117 15,100 82k L, C
25ddd R. C. Rafter 197 3 Dr vees Flow 11-11-65 s Xd ces veees 813
36dce Emsch Bros. 11.1 30 B vees k.35 9- 6-66 0 Qla vee 2,260 818 C
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154-52
2daa
5daa
Tobb
Tecb
9cbb
12daa
13daa
16add
17bba
22abb
3lade
32bbb

154-53
1dddl
1ddd2
hech
5aad
1hdee
15¢cdd
17aaa
18cdd
21bbb
2lbbb

25aba
27cbe
32cdd
33aba

154-54
laaa
laad
3dda
5¢bb
15bab
15ddd
18cde
2lcec
23bab
26bbb

Geo. Babinski

8. Grzadzielewski

Test Hole 2585
Barney Zolondek
Steve Briske
Mrs. F. Leeson
Keith Leeson
Lawrence Foley
John Korynta
Ernie Lunski
do.
Richard Korynta

C. A. Morwocd
do.

R. C. Clark

Louise Richards

Lee Bros.

Pearl Burke

Curt Wilson

Harry Muir

Test Hole 2427

V. Muir, Jr.

Ronald Greer
Harry Soltine
A. J. Dickson
A, H. Greer

Test Hole 2584
Jay Ferguson
Mack Thomas
Oscar Hoye
Lambie Bros.
Muir Bros.

Test Hole 2421
Clarence Bronsen
Hermasn Hulst
Test Hole 2583

17

151
170
100
16
182
128
154
10
10.8
120

22l

100

118
31.7
16

100

20
189
140

16
147
250
205

231
20
10

7.6
21.5
20 °

126

koo
16

231

w

W w
NPT OV DT OND

Du
Dr
Dr
Dr

Dr

Dr
Dr

Dr

Dr

Dr
Dr
Du

Du
Dr
Dr

Dr
Dbr
Dr

Dr
Du
Du
Du

Dr
Dr

Dr

1962
1963
1966
1964
1935
1963
1954
1937
1935
1965

1939

1920
1929
1965
1913

1966

1965

1966

12
Flow 8-18.
Flow 9-10-65
Flow 9-10

Flow sene

3 .
5.26  9- 6-66
Flow 9-20-66
Flow 5- 8-6k4

25 o
14,58 11~ 9-65
3.k0 11:'9:65

20 ees
15 cean
5.79 9- 6-66
Flow 5-11-64
12

Flow L.29-6k4
Flow L-27-64
Flow 4-28-67
15 .
7 cena
.52 11- 9-65
9,47 11- 9-65
18

3.91 6:é5:66
1k e

thoummnnninnnann

Hmmcuaéjbm
(o] w

v Imn e

L=
w

eumgudcwwe

Qla
Qla
Xd
Xa
Kd
Qla
Xa
Kd
Xd
Qla
Qla
Xa

Kd
Xa
Xd
Qla
Qla
Qla
Qd
Qla
Qla
Kd

Qla
Kd
Kd
Kd

Qd
Qd
Qa
Qd
Qd
Qd
Kd
Qd

1

219

L
Flows 0.25 gpm
Flows 5.0 gpm



L€

Depth to Use
‘Location Owner Depth Diameter Type Date water be- Date of of Aquifer Depth to Specific Altitude Remarks
number or of or size campleted low land messure- water bedrock conductance of land
name well {inches) surface ment or {feet) (micramhos surface
(feet) (feet) well at 25°C)  (feet)
1214-2 Cont.
31abb ’ Ryan Farms 32.8 2l Du 18.40 11- 8-65 U Qd
32cdd do. 43,2 28 B 9.35 11- 8-65 D,s Qa
33dee Harold Gilhooly 13.5 30x30 Du rene 5.23 8-11-64 o] Qla ven PN
3lkaaa Sam Holweger 37 48x48 Du cees 20 cens U Qla vee ceees
36bbb R. K. Matteson 260 3 Dr 16 s Qd
154-55
Tcce Lloyd Montgomery 35 48x48 Du vees 29 feee s Qla . ceses cenes
3ceb Forest River Colony .e . Sp veee .l P D,8 Qla eee 589 cenee
kbde Fmmett Best 50 42 B 1913 L2 D,8 Qla
5cee Gene Thoe 17 8 B 1948 15 esee D Qev cee 1,420 PPN
8das. Tilford Bjornstad 27 36 B Veas 24 D Qd ves tesen ceven
11bbb Test Hole 2582 315 5 Dr 1 . csie T . 302 P 1,078 L
13cde Robert McConnachie 32 6 B 1963 10 veus Ps Qla JO 560 cesns
1hbbe Kenneth Moen .. . sp P .e vees D,8 Qla ceees P
1kbed Inkster Spring .. . Sp . PS Qla Flows 450 gpm
lhcee Test Hole 226 9l 5 Pr 1965 28.06 9- 2-66 T,0 Qle ves 617 1,115 L, € :
1h4cdd Groth Observation
Well No. 3 63 5 Dr 1966 5.90 8-23-66 T Qla vee cenee 1,091 L
1ldce Groth Qbservation
Well No. & 8l 5 Dr 1966 6.75 8-23-66 T QUa aee 52k 1,091 L, C
15cee Test Hole 2425 42 5 Dr 1965 ve ceee T Qla ces ceves 1,129 L
15dce Test Hole 2518 84 5 Ir 1966 . T Qla 1,127 L
17cce Test Hole 2h24 h 5 Dr 1965 10,19 9- 2-66 T,0 Qa vee 1,148 L, C
18cce Test Hole 2422 k2 5 Dr 1965 14,08 9-17-65 T,0 Qla een 569 1,151 L, C
20add Norman Stokke 28 36 Du 1900 22 D Qla
23aaa Test Hole 2517 ko 5 Dr 1966 . T Qla 1,070 L
238bb Musrh Water Co. 60 12 Dr 1958 . cees P8 Qla vee ceese cenee ¢
23baal  Groth Bros. 56.8 1k B 1954 12,62 9-22-66 U Qla eee cenes 1,095
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Groth Observation
Well No. 1

Groth Cbservation
Well No. 2

Groth Observation
Well No, 6

Groth- Observation
Well No. 5

Ira Muir

63
™
T

73
8.9

Great Northern Reilway 39%
1

Clark Becker
Test Hole 2519
Test Hole 2520
Leith McManus

Test Hole 2521
Melvin Hoverson
Elvin Smestad
LaVere Anderson
sack Landeis

Wm. Ratcliffe
Test Hole 2580
Art McConnachie
Ole Flaaskog
Eldred Hagness
Arndt Olson
Andrew Bondy
Rexford McGavin
Ronald Whaley
Arthur Larson

Orian Fjested
Johnson and Sundby
Jas. F. Lindley
Alfin Benson

Mary J. Muir

Test Hole 2423

8
53
13

h
18
15
18
60

48

W

w
v v O O \n w v

W

36
12
36
36

30

36
36
36
36
30
24

30
36
48
k2
36

5

¥ ¥

gyv  w@ggy PRYUREY ¥

BEERYEY

FEEE"Y

1966
1966
1966
1966

1929
1966
1966

1966
1964
1940
1952
1949

1954
1960
1933
1950

1907

1§65

10.60
12,06

155

8-23-66
8-23-66
8.23-66

8-23-66
9~ 2-66

seee
ssee
sass
e

9. 865
8-"3%66

9- 2-66
9- 2-66
9- 8-65
6- 2-66

weve

mli H & H

tnogouHd oHaHAg®n.

nonad

[o

w0

k=
ocuy oooaQ m:n

[=
(==

wm

Qev

assn
“ne
“ae

vee
oy
ses
ooe

240

“ee

see

voe

95

553

ssess

seass
seves
seses
veeae

869

569

seees

3,700

749

1,020
1,920

sseen

1,049

1,620
778

cvess

1,095
1,097
1,095

1,091
1,040
1,115
1,125

1,148

cvens
seaes
cssus

1,161
1,167

EXEX)

1,172
1,340

1,157
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Depth to Use
Location Owner Depth Diameter Type Date water be~ Date of of Aquifer Depth to Specific Altitude Remarks
number or of or size campleted low land measure- water bedrock conductance of land
name well (inches) surface ment or (feet) (micromhos surface
(feet) (feet) well at 25%)  (feet)
154-56, Cont.
2hcce Marvin Hoverson 32 36 B 1965 22 P D Qd ves shg cenes
26daa Henry Nash 20.4 24 B 4,25 Y- 365 U Qd
263ad do. 22 36 B 1945 18 D Qd
28aaa Edwin Skjervem 30 48 Du 1912 7 D,s Qd
29aab Ross McMillan 35 36 Du 25 Qd
32ddd Oscar Emerson 35 60 Du . D,S Kp
3lbba, Carl Emerson 29 2 Du veee .. tene D Qd “es cenee veees
35dad Palmer Madson 26 36 Du 1960 19 N ] Qd eee 1,561 ceens




TABLE 2.--Water-level records of selected observation wells

Depth to water in feet below land surface

149-49-20bba

Date Water Date Water Date Water

level level level

July 26, 196k..... 7.76 May 31, 1965..... 4.35 Apr. 8, 1966..... 0.38

Aug. 8.47 6 3.89 May Seraaraacens 0.13

Oct. 7.07 6.72 JUNE  3eiencceneen 3.33

Oct. 7.17 6.24 June 28......... . 3.65

Dec. 3 veesess  T.6L 4,57 Aug. Lleceeeeisass h,27

Jan. 5, 1965..... 8.23 4.83 Sept. Leveevoecsen k.37

Mar. 10......... .. 9.05 5.34 Sept. 30.ii0essoens 6.28
Apr. B....ieae. .. k.25 6.78
APr. 30.ieesiaess.  3.52 7.34

149.51-29aba

July 27, 196h..... 9.26 May 31, 1965..... 7.63 7.95
AUg. 25..i000seses 9.87 JUly  Bevnnncinens 8.05 7.05
0ct.  Severeneesnn 9.36 Aug., 12........ 8.50 6.96
Oct. 28i.i.iieinanns 9.21 Sept. Seecenns 8.92 7.k9
Dec.  3ueeeeaeeess  9.34 Oct., B..ieuuns 8.73 8.48
Jan. 5, 1965..... 9.57 Nov,  Lesessssoees 8.k2 8.98
Mar. 10...c.iceverss 9.93 Dec. Livewsenen . 8.h2 9.33
Apr. B........ .. 9.88 Jan. 31, 1966..... 8.96 9.55
Apr. 30.icievie.e. 8,76 Feb., 25.ce0c0seane 9.17 9.70
Aug. 2.61 Frozen Sept. 29, 1966..... 1.h45
Sept. 1.66 +0.67 NOV. 3ueevens 2.79
Oct. 1.20 40,41 DeC.  Cuivsennnsore 2.46
Rov. 1.23 +0.39 Jan. k4, 1967..... 3.05
Dec. 1.66 0.68 Mar., liieueeos 3.64
Dec. 1.93 40,30 APY.  Seeiievianas 1.13
Jan. 31, 1966..... Frozen 0.19

July 27, 4,76 Lok
Aug. 25. 5.07 L.38
Oct. S 3.58 L.39
oct. 28...... 3.53 4,28
Dec.  3eveneensen . .43 4,60
Mar. 10, 6.03 h,72
Apr. cies 6.50 . . 5.20
ADr. 29..ceeneenn. 5.42 Jan. k4, 1967..... 5.93
May 31.. 4,69

ko




Depth to water in feet below land surface

149-53-9cce
Date Water Date Water Date Water
level level level
Aug. 23, 1965..... 0.4k 5.55 Sept. 29, 3.26
Sept. l.iieo...... 0.38 1.9% Nov. 3..... ERM
Oct. 1h........... 0.59 0.62 Dec. 3....... 3.79
Nov. lkiiee.on.... 1.69 2.57 Jan. L, k.90
Dec. 2,44 3.07 Mar. l....eevon.. 5.93
Dec. 3.59 2.52 ADFe  Suivnenvennns 2.04
Feb, 4,10 1.61
July 27, 196h..... 10.30 Aug. 8.68 June 29, 1966..... L.43
Aug., 25....44cu... 11.15 Sept. 9.23 Aug. 3. .eiie.... k.26
Oct,  Sievveienn.. 10.28 Oct. 8.69 Sept. liviiiean... 5.18
Dec.  Bieivuuennn. 10.20 Nov. 8.09 Sept. 29....iuuenn. 6.57
Jan, 5, 1965..... 10.89 Dec. 8.06 Nov.  3ueeennnnnn. 7.19
Feb. S5.iiivienn.. 10.01 Dec. 8.06 Dec = 7.40
Mar. 10........... 10.08 Feb. 8.26 Jan L, 1967..... 7.58
Apr.  B....iie.... 10.02 Feb. 8.48 Mar Leveeerennns 8.06
ADT. 29........... 9.26 Apr., 3.81 APT.  Suiiiivennn. 6.30
May 3liuevenee... 8.01 May 2.98
July b.ieieinn.... 7.98 June 3.86
July 5, 196k..... L.68 Oct. 14, 1965..... 2.87 2.70
Aug. 5.78 Nov. h........... 3.08 1.70
Oct. 4.16 Dec.  licevevuannn 3.4y 3.05
Dec. 5.08 Dec. s 30iiininnnnns 3.82 3.95
Jan. 5.72 Feb., 3, 1966..... 5.45 3.75
Mar. 5.4k Feb. 25.....0..... 5.96 L4.48
May 1.60 ADT.  3iiiieenaan. 1.55 5.10
July 6.ievvennn.. 3.45 May Bt 0.23
Aug. 12........... 3.94 June  3........... 2.21
149-53-28cce
Aug. Apr 3, 1966..... 14.75 Sept. 29, 1966..... 38.27
Sept. May [, 40,78 NOV.  Biverirnnnnns 29.h42
Nov. June  3..i......... 40.35 Dec.  2ivveneenens 30.ko
Dec. June 29........... b7 4y Jan. kb, 1967..... 30.95
Dec. Aug.  3..iiieeen. 42,02 ‘Mar Loveeeennnnn 32.08
Feb. Sept. l.v.veven... 39.26 APr.  Suiveieinnan. 29.82
Feb.

b




Depth to water in feet below land surface

149-5k4-keee
Date Water Date Water Date Water
level level level
6.70 Sept. 2.18
3.25 Sept. 3.02
3.21 Nov. 3.38
2.34 Dec. 4.10
1.66 Jan. 5.02
1.19 Mar. 6.2k
July 27, 1964..... 51.08 Dec. 30, 1965..... 39.73 Sept. 2, 1966..... 35.81
AUg. 25.4cvnunisss 57.59 Feb. 3, 1966..... 38.35 Sept. 29.isuuenannns 35.83
Oct.,  Sevivercnnns 4o, 32 Mar. Liveessooses 38.18 Nov. 3uuenn.. vees 3h.57
DeC.  3eureaannes . k2,73 APT.  3iiiiiianien 37.65 DEC.  2iinsecisans 34,12
Sept. 5, 1965..... 47.52 May Buveinnannne 37,47 Mer. 1, 1967..... 32.83
Oct. Iheuiviionnnn 41,20 June  3....ee... .. 37.25 ADY.  Sevueecnoens 32.60
Nov. l....o...... bOL22 June 27.....eenn.. 38.20
Dec.  2ivaranceanns 39.17 Aug. 3....0000. eea  37.30
149-55-Taba
Aug. 17.93 Aug. 12, 1965..... 15.75 12,90
Oct. 16,63 Sept. Seieceiinn .. 16,85 12,78
Oct. 16,34 Oct. ho...ieoonns 1,27 13.20
Dec. 16.75 Nov., Miieiivivens 14,63 14,67
Jan. 17.50 DeC:  2ueereresnns 15.50 15.4k0
Mar. 18.81 Feb, 3, 1966..... 16.67 16.03
Apr. 19,12 Mar. l...... veess  17.52 16,65
Apr. 18.88 APT. Biviiienan.. 17.55 17.08
May 16.58 May boiiennnn. 13.73 15.98
July  Buveenineans 15.43 June  2....0000... 13.25
149-56-23dde
July 7, 196L4..... 13.03 July 6, 1965..... 11.68 June 27, 1966..... 5.11
Aug. 25..eineaens 14,37 Oct. Lhisseeesunn. 11.90 Aug.  3Bii.ieeee... 7.60
Oct.  Seeennnn veee 15,20 Nov. hiiieien.... 12,10 Sept. 2iiiieriaans 9.12
Oct. 28...iiiien.n 15.4%0 Apr. 8, 1966..... 7.34 Sept. 29 ... uueuisn 10.59
Apr. 29, 1965..... 13.17 May hovoeaiiaas 2.95 Nov P 11.54
MY  3leeiieeiiins 11.63 June  2....4.ee... 3.78 Dec - 12.67

kp




Depth to water in feet below land surface

150-50-32bbd

Date Water Date Water
level level
July 27, 196%..... 11.30 Aug. 12, 1965..... 9.99 June
Aug., 25 . . Sept. S.uiivvencens 10,22 June
Oct. Oct. Biiievivnnn. 9.18 Aug.
Oct. Nov. l.i..ess. e 9.2k Sept.
Dec. Dec. loveeeees vee 9.57 Sept.
Jan. Dec. 30...... 9.60 Nov.
Mar., 10.77 Dec.
Apr. 11.32 Jan.
Apr. 9.34
May 8.12
Sept.. 6.23 Sept. 6, 1966..... 3.05
Oct. 0.60 Sept. 30..i0iivann. 4,02
Nov. 0.24 Nov.  3uieeveneenn. ka6
Dec. 2.54 Dec. liiieeasn. 4,98
Dec. 2.58 Jan. 4, 1967... 5.94
Jan. 1.55 Mar. li.seices... 6.86
ADr.  Sieveeeiass 2.34
150-52-16cdc
July 6.3k July 6, 1965..... 6.72 June 3, 1966..... 6.09
Aug. 6.95 Aug. 12...iv000nnen 7.05 June 28........... 6.37
Oct. 6.73 Sept. Seeuienens 6.97 Aug.  3ieeiiiie... 6,82
Oct. 7.05 Oct. 8ivieovenn.. 6.09 Sept. l....... . 7.10
Dec. 7.38 Nov. h.oiieaess 6.25 Sept. 30...0vun.. 7.53
Jan, T.Th Dec.  Lliceeeecenns 6.57 Nov. 3ueeeeenn. .. 8.03
Feb, 8.15 Dec. 30..... 6.87 Dec.  S3iieseess... 8,34
Mar. 8.70 Jan. 31, 1966..... 7.28 Jan. 5, 1967..... 8.72
Apr. 8 8.13 Feb. 25....... 7.86 Mar. l..ieeeses.. 8.90
ApPr. 29...¢00..... 6.09 Apr. B.iiiieienen. 5.61 ADT.  Sevenen. ee.  6.60
May 3liviievee...  6.37 Moy  Siiieneenens 5.63
150-53-Tdaa
July 21, 1964..... 6.74 July 6, 1965..... 6.04
Aug. teesarsnas 7.49 Aug. 12 7.25
Oct.  Seevnnsances 6.68 Sept. 1. 7.05
Oct. 28ivivecinaes 6.83 Oct. 8. 5,07
Dec.  Z2iiieisnnses  T.09 Nov. 4, 5.20
Jan. 5, 1965..... 7.48 Dec. 2.. 5.47
Mar. 10....... eees 8017 Dec. 30..... eries 5.67
APT.  Quiverennenes 8.11 Feb. 3, 1966.... 6.50
ADr. 29...i.vvuene. 6,12 Feb. 25.uceecsvacs 6.82
May 3le.ese.. eees k.66 APr.  3e.ieo.. 3.33

43




Depth to water in feet below land surface

150-53-21aba

Date Weter Date Water Date Water
level level level
July 28, 196k4..... 5.02 June 30, 1965..... 4.56 Apr. 29, 1966..... 2.10
AUE. 25..veinnacns 5.48 July 4.93 June  3.ieeeeees . 3.47
Oct. Seveevsnanns 5.14 Sept. 5.60 June 2T.eeeessvase 4.08
Oct. 28.iviiiecnen 5.16 Oct. .72 Aug. 3. enas 4,22
DEC.  Cuvcannnnens 5.38 Oct. 4.27 Sept. leveeierenes 4,67
Jan. 5, 1965..... 5.73 Dec. L.68 Sept. 29.icinnenenn 5.25
Mar. 6.54 Dec. 4.97 NOV. Hevevreaenns 5,64
Apr. 6.62 Feb. 5.57 DECe  2ivenevnnans 6.13
Apr. 5.26 Feb. 6.03 Jen. 5, 1967..... Frozen
May k.23 Mar. 4.32
27, 1964 15.11 May 31, 1965..... 14,35 Apr. 13.58
26,0000 . 15.60 .27 May 12,52
15.29 14,94 June 12,30
15.19 15.20 June 12,35
15.60 14,02 Aug. 12,21
16.11 13,68 Sept. 12,50
16.34 13.93 Sept. 12,95
16.60 13.68 Nov. 13.18
16,63 15.08 Dec. 13.80
15.30 Feb. 25.ueuseecses 15.34 Jan. 1417
150-5h-k4eced
Sept. 1, 1965... 5.48 Mar. 1, 1966..... 5.67 Sept. 2, 1966..... 3.85
Oct. 1h..iieeersn. 3.64 ADr.  3ueeeceness . 3.50 Sept. 29.iiieiaeennn 4.31
NOov., Huveveecnnes 3.80 May Bevenroranns 2.48 NOV. 3usunvsseses 4.35
DeC.  Zecvrncnsnas 4,28 JUNE  2ureeerrnans 2.83 DEC. 2uvcvcesrsan 4.89
Dec. 30i.ieienvsns .. b4.63 June 27..cceseenen 3.02 Jen. 5, 1967..... 5.39
Feb, 3, 1966..... 5.6k AUZ.  Beeiiienssen 3.49
150-54-Tbbb
Sept. 1, 1965..... 7.29 Mar. 1, 1966..... 7.43  Sept. 3, 1966..... 4.92
Oct. Lheesseceonns 6.16 APr.  Busersensnas 5.82 Sept. 29..cetoneres 5.2}4
Nov. h...... veeen 6126 My b.iiienen... 5.4 Nov. 3....i.e... . 5.68
DeC. 2ireseaesess  6.19 June  2..... Cieaes 5,10 Dec. 2.iceerieanas 5.83
Dec. 30iuceeensnns 6.31 June 28.....0i000n 4.90 Jan. 5, 1967..... 6.26
Feb. 3, 1966..... 6.94 AUZ.  3iieeiieenns 4,43 Mar. Llicessesesen 6.86
Apr. Deeseronnnse 5.03

Ll




Depth to water in feet below land surface

150-55-1lbaa

Date Water Date Water
level level

e 8.22 July 6, 1965..... 7.87 June

.. 8.32 Aug. 12...ciiavaen 8.02 June
. 8.2L Sept. Lleveeansees . 8.14 Aug.
. 8.24 Oct, Lhiieeieroses 7.50 Sept.
8.41 Nov. 4ecveenn.. .. 7.40 Sept.
8.5k Dec.  2uvenns 7.47 Nov.
8.65 Dec. 30ieeenes 7.56 Dec.
8.80 Feb. 3, 1966..... 7.86 Jan,
8.63 Mar. leeeecosenss 8.12 Mar.
. . 8.15 APr.  3ieense 6.58 Apr.
May  3leceiicensens 7.92 May [T 6.57

July 28, 196h4..... 6.25 5.80 June
: . T7.37 6.h2 June
5.97 7.42 Aug.
6.13 8.13 Sept.
7.70 4. 72 Sept.
7.40 5.05 Nov.
7.92 5.50 Dec.
8.60 6.98 Jan.
7.68 5.18
6.97 4.13
Apr. 29, 1965..... 7.02 Dec. 2, 1965..... 10.13 Aug. 7.05
May 1 Feb., 3, 1966..... 10.53 Sept. 7.93
July Mar. Lliveassesess 10.88 Sept. 9.06
Aug. Apr. B...iiiieel. 5.60 Nov. 10.14
Sept. May Bovevenennss 5.29 Dec. 10.51
Octi. June  2ieiiccnsnes 6.27 Jan. 10.81
Nov. June 27....ase vees 6.82
150-56-20cdd
July 28, 1964..... 12,36 July 6, 1965..... 10.01 June 27, 1966..... 7.77
Aug, 25....0n04n ..o 112 Aug. 12...... seees  10.87 Aug. 3.ivieesess. T.57
Oct.  Seveerensees 12,72 11.47 Sept. 2..ivecess.. 8,60
Oct. 28....... eeee 12,67 11.34 Sept. 29..uiiienees 977
Dec. venes 12,89 11.29 NOV. Beeeoneseees 10.31
Jan. 1965..... 13.30 12,50 DeC. 2.vvnecessss 10.89
Mar. 10.ee.vsesss. 14,09 13.25 Jan. L, 1967..... 11.50
Apr. .. . 13.h47 10,00 Mar, l.iieeesesees 12.35
Apr. venss 10.84 8.20 APT.  Sivesevscnns 10.10
May 3leeesseenses  9.69 7.64

L5




Depth to water in feet below land surface

151-50-5acd
Date Water Date Water Date Water
level level level
June 30, 1966..... 10.04 Sept. 30, 1966..... 9.72 Jan. 10.54
Aug.  hoo.oiaaall. 9.28 Nov. heieeeinnn. . 10.09 Feb, 10.77
Sept. 6.ieniennn .. 9.38 Nov. 30..... P 10.38 Apr. 11.19
Aug. 7.46 July 4.59 June 3.47
Aug. 7.37 Aug 5.80 June 3.98
Oct. 6.07 Sept 6.40 Aug. 2.98
Oct. 6.42 Oct 3.37 Sept. 5.38
Dec 7.17 Nov 3.24 Sept. 6.08
Jan 8.06 Dec L.28 Nov. 6.59
Mar. 8.92 Jan 6.58 Dec. 6.58
Apr. 0.00 Feb 7.25 Jan, 7.86
Apr. 2.00 Apr 40,02 Mar. 8.66
May 3.74 May 1.10 Apr. 1.65
151-51-3bbb
Date Gallons Date Gallons Date Gallons
per per per
minute minute minute
Aug. 12, 1965..... 2.06 gpm Feb. 2,14 Sept. 1, 1966..... 2.14
Sept. Sivseenvee.s 1,81 Apr. 2.07 Nov. h.oiuio... .. 1.94
Oct. 2.14 May 2.00 Dec. liiievins 2.07
Dec, 2.22 June 2.00 Jan., 5, 196T..... 2.00
Dec. 2.61 June 2.00 Feb.  Tuevrveerssnn 2.07
Feb. 2.00 Aug, 2.07 Mar. liieieeoesss 2.00
APP.  Siiivivncnes 1.87
151-52-20abb
Date Water Date Water Date Water
level level level
July 21, 196h,.... 6.60 July 6, 1965..... 6.52 May 5, 1966..... 5.86
AUg. 25...i0nnenns 7.12 Aug. 12......... . 6.96 June  3uieeeeeseans 5.72
Oct.  Sivvneennans 7.38 Oct.,  Bovevvernnns 6.78 June 28..... 5.97
Oct, 28....40en.n. 6.66 NOV.  3euveecerenn 6.56 Aug. 3iieereieenan 5.88
DEC.  2iivirennnnn 7.82 Dec.  levessaan. .. 6.75 Sept. liccesvseons 6.28
Jan., 5, 1965..... 8.05 Jan. 31, 1966..... 7.18 Sept, 30.0eriarenns 6.73
APr. 29....44400.. T.03 Feb., 25..0uuveesn. 7.39 NOV.  3uevvenenes .e 7.08
Moy  3leveeeenen.. 6.54 Apr. B.......e... 6.07 Dec. 2...... . 7.33
Jan. 5, 1967..... 7.67




Depth to water in feet below land surface

151-52-3k4eed

Date Water Date Water Date Water

level level level

13.08 12.10 May 5, 1966..... 7.20

14,04 12,76 June  3....4-.0... 8.8

13.99 13.35 June 28....000e00n 10.24

13.83 11.38 Aug.  3ieernrienns 10.95

1k,21 10.63 Sept. 11.94

14.81 11.55 Sept. 12.90

14.95 12.95 Nov. 13.37

13.81 13.40 Dec. 13.59

12.32 Apr.  Bi.iiiiiiens 7.75 Jan. 14.07

151-53-2keeh

July 12, 196k..... 30.68 Apr. 29, 1965..... 31.60 Feb., 2, 1966..... 29.35

AUg. 25...ni0ne-0s 32,73 May 3leaeenss vees  30.56 Feb. 25...c0s000e0 29,4k

Oct.  S..a.. vereas 30.59 July 6..a..s veese 29,65 Apr. 8....ii.e0.. 29.28

Oct, 28..0iviinnes 30.33 Aug. 12..0.evveees 29.67 May Deveessasans 28.30

DeC.  2uiveerocenss 30.48 Sept. Liveseseeees 30.09 June  3eeserceness 27.93

Jan. 5, 1965..... 30.72 Oct. 8uivvewoe... 28,97 June 27...eeees veo 27.64
Mar., 10...ccuceens 31.37 Nov. 3ececenss 28.6L
AP, Dueiniecnnns 31.50 Dec. liieiseene.. 28,61

0.74 May 6, 1966..... 1.24

2.10 June  3.i..inencens 2.12

2.87 June 27..s¢ve0eees  1.90

2.30 Aug. Bieiesssess.  L.73

1.26 Sept. 2.12

1.71 Sept. 2.75

1.79 Nov. 3.08

Frozen Dec. 2 2.78

0.90 Jan. 5, 1967..... Frozen

July 15, 1965... 4,13 4,50 Sept. 2, 1966..... 3.59

Aug. 12 [ 4,52 Sept. 29..erennaans L. hh

Sept. 4.Lo 0.77 Nov. 3useeeneness L.B6

Oct. 3.20 0.40 Dec.  Lliveesesssss 418

Nov. 3.15 2.35 Jan. 5, 1967..... 4.50
Dec. 5.82 2.59
Dec. 5.57 3.0k
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Depth to water in feet below land surface

151-54~16a0a

Date Water Date Water Date Water
level level level
6.40 May 31, 1965..... 5.62 3.04
6.86 JULy Beveevrernns 5.55 3.97
6.96 Sept. 6.71 4,28
ceaee 6.76 Nov. 6.11 4,40
Dec 2iiiinnnaass 6.89 Dec. 6.07 .77
Jan. 5, 1965..... 7.09 Dec. 6.02 5.50
Mar. 10....ceeeees Frozen Feb, 2, 1966..... Frozen Nov Zieanns . 5.93
ADY.  Qivevncenens Frozen Feb., 25¢ieancasnes Frozen Dec.  2iverveasane .08
APr. 29....4100400  6.54 APr. 3eiseees Frozen
151-54-23cbb
9.37 May 31, 1965..... 8.89 May 7.25
9.48 JULY Buverereoes 8.80 June 7.15
9.16 Aug. 12...ieveeun. 9.03 June 7.h4
9.55 Sept. 17.venvenens 9.18 Aug. 7.40
9.66 Oct,  Bivivenranes 8.54 Sept. 7.87
9.70 Nov Bevererinnns 8.32 Sept. 8.13
10.45 Dec 2.... 8.43 Nov. 8.k2
10.58 Dec. 30ieeverveess 8.67 Dec. 8.72
10.78 Feb. 3, 1966..... 9.15
10.80 Feb, 25...c000000- 9.22
9.42 ADT.  SBueeernnvens 7.80
151-55-13aaa
Sept. 1, 1965..... 13.39 Mar. 1, 1966..... 13.15 Sept. 2, 1966..... 11.86
Oct. vessssesess 13,19 APr.  3.iiessen 12.73 Sept. 29, ii0eserses 1L.7H
Nov. creenesase. 13,16 May ..., venee 12.67 NOV.  3Beeeeeaneens 11.66
Dec.  2ivee-svesss 13,19 June  2iieiereenns 12,33 Dec 2inernans 11,68
Dec. 30usieassvesss 13,06 June 27..eeseseee. 12,39 Jan. 5, 1967..... 11.68
Feb. 3, 1966..... 13,12 AUg.  3ieiieinenas 12,12 Mar. levesesssons- 11,73
ApDr. 5. cencesses 11.71
151-56-21cbe
July 2k, 196k..... 32.80 July 6, 1965..... 30.98 May 4, 1966..... 27.75
Aug. 25...44000000 32,90 Aug. 12........ ... 30.88 June  Z2iiieesaen .. 25.36
Oct. Sivevensears 31.72 Aug. 30..saeirenes 31.22 June 2T..isvsacsss 24,93
Oct., 28..iineieens 32.15 Oct, 1h..iivenenn. 29,68 Aug.  3e..ens eeess 28L2
DeC.  3eevnnassans 32.17 Nov Beiiianiaans 29.48 Sept. 2..ciiveess. 25.32
Jan 5, 1965..... 32.73 Dec - 29.13 Sept. 29 iiianacens 26,34
Mar. 10......... .. 3b.07 Feb 3, 1966..... 30.55 Nov. 3.... .. 27.18
APr. 29........... 33.86 Mar., lisessevesse 31,43
May  3licesenese.. 32,16 Apr. 8........... 30.00
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Depth to water in feet below land surface

152-50-20aaa

Date Water Date Water
level level
Aug. June 30, 1965..... 5.22 June k.25
Aug. July .30eeeeceacses 6.18 June 6.16
Oct. Sept. 8.20 Aug. 6.28
Oct. Oct. 6.17 Sept. 8.25
Dec. Oct. 6.09 Sept. 8.90
Jan. Nov. 6.96 Oct. 8.70
Feb. S.iivciien..  9.52 Dec. 7.02 Nov. 9,00
Mar. 1l....eee0ee.  9.94 Jan. 7.95 Jan. 9.32
APr.  2.iv4vee..s. 8.80 Feb. 8.53 Feb. 9.57
ADr. 26..ccciienns 3.21 Mar. 3.19 Feb. 9.70
My 26.ccievincn. 4,09 May 2,50 ADr.  S.eeecrenes . Frozen
152-50-29dda
Sept, 10, 1965..... 19.61 Feb. 28, 1966..... 26.90 Sept. 6, 1966..... 8.61
Oct. Biverrreense 17.50 Mar. 30......e.e.. 26.66 Sept. 28........ vee 11.7H
Nov. l...... veses 21,92 Mar.  S.iiiennens . 26.19 Nov. Teveannnnnns 18.71
Nov. 30.cceacacene 24,32 June  3eiiiieeeeen 21.36 Dec. Levereosnnan 21,6k
DeC. 29uiuscracesas 24.89 June 29......0.... 16,00 Jan. L, 1967..... 21.18
Jau. 31, 1966..... 27.79 Aug. L....... vee. 12,15 Feb. 28........... 22,36
Apr. Seevenanen . 20,77
152-51-Ubce
Date Gallons Date Gallons Date Gallons
per per per
minute minute minute
Aug. 2, 1965..... 0.45 Jan. 31, 1966..... 0.39 0.33
Sept. Tevieeeinens 0.h44 Feb., 28........ - 0.38 0.32
Oct, Biveervennns 0.h4 AP, loiiseneaes . 0.38 0.30
Nov. Llicesesses.. O.43 May Detearasanns 0.36 0.29
Dec. l..... Ceeens 0.41 June  2..iiecaveen 0.34 0.27
Jan. L4, 1966..... 0.40 June 28.....444404 0.34 0.25
Water Date Water
level level
5.27 June 3.43
5.66 June 4,33
. 3.05 Aug. 4.16
. 3.35 Sept. 5.33
. . 3.9 Sept. 6.75
. . 5.08 Nov. 7.52
6.2 . 6.58 Dec. 7.82
5.20 . 7.48 Jan. 8.30
May 3l.......... . 3.21 APP.  Ll.iiieireens +0.,80 Feb. 8.85
July 6eeevenncnen 4,33 May - TN 1.33 Apr. 3.94
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Depth to water in feet below land surface

152-51-1heecl

Date Water Date Water Date Water
level level level
Nov. 0.81 May 5, 196644404 0.57 Nov. 7, 1966..... 6.16
Dec. 1.45 June  2.iieieecess 2.89 Dec.  Lisssaseeves 6,32
Jan. 1.72 June 4.61 Jan. 4, 1967..... 7.52
Feb. 3.47 Aug. 2.35 Feb. 28..i.0-vee..  7.83
Feb, 5.10 Sept. 4,91 Apr.  S..... veeses  8.23
Mar. 0.13 Sept. 6.23
152-52-%asaa
Oct. Feb. 28, 1966..... 5.73 Aug., b4, 1966..... 2.14
Oct. Mar. 30..cseseases 1.78 Mg, 3lisiievienss 2.91
Dec. May Frozen Sept. 30...00unenn .o 3.31
Dec. June 1.13
Jan. June 1.75
152-54-23aba
Aug. 7.1k4 June 30, 1965..... 5.28 June 4,97
Aug. 6.94 JULY 30cievacerons 5,60 June 5.41
Oct. 6.18 Sept. l..... 6.17 Aug. 5.45
Oct. 6.48 Oct. 6..... 4,73 Sept. 5.79
Dec. cen 6.73 Oct. 28...vvnuns k.90 Sept. 6.22
Jan. 5, 1965..... 6.97 Fove 30ieeecencs . 5.49 Nov. 6.45
Feb. 5..... erees 7.17 Dec. 30ieiuveansnes 5,78 Dec. 6.59
Mar. 1leceeeencns. 7.26 Feb., 2, 1966..... 6.47 Jan. 6.79
AP,  3eivieearnen 6.94 Feb. 28....... 6.79 Mar. 1 7.07
APr. 26...iiiennnen 4,76 Mar. 30.i.sveceses 5.18 Apr. S.. veees  5.31
May 26........... 4.61 ADT. 29u.iivvenins L.h7
152-54-29cece
Sept. 3, 1965..... 5.33 Feb., 2, 1966..... Frost sept. 6, 1966..... 4.16
Sept. LTeeuereranns 5.11 Apr.  3........ 5.70 Sept. 29.i.iieiienan. 4,54
Oct. 6.vvvraneens 4,00 May boveeann h.19 Nov. bisiieiess.. 5.36
NOV. 3uvverenaans L.o4 June  2i.aeiiionnn k.12 Dec. Ll.iveveeonns 5.73
Nov. 30.tevesroass k.50 June 29......0000. 3.86 Jen. T, 1967..... 6.36
Dec. 30...ieacenen 5.76 AUZ.  Bivieevronnn 3.76
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Depth to water in feet below land surface

152-54-31bbb

Date Water Date Water Date Water
level level level
Sept. 26.50 Feb. 26,20 Sept. 1966..... 25.31
Sept. 1 26.46  Mar. 25,96  Nov. 4 25.%&
Oct. 26.42 Apr. 25.7h Dec. 25.33
Oct. 26.33 May 25,65 Jan. 25.39
Nov. 26.29 June 25,57 Feb. 25.50
Dec. 26,20 Aug. 25,43 Mar. 25.49
Feb. 26.16 Sept. 25.33 Apr. 25.37
Oct. 13.55 Apr. 12,71 Sept. 29, 1966..... 13.37
Nov. 13.54 May 12.75 Nov. k..., ceees 13.27
Nov. . 13,55 June 12.40 Dec. Llivseveenans 13.51
Dec. .o 13.59 June 12.97 Jan. 5, 1967..... 13.75

Feb. veess 13,68 Aug. 12.93

Feb. 28........... 13.82 Sept. 13.17

152-56-2baa
Apr. 29, 1965..... 6.Th4 Nov. 30, 1965..... 3.66 June 27, 1966..... 2.25
June  leseieceeses  4.99 Jan. b, 1966..... k.57 Sept. 3Biieeieienss 1.35
JULY  Bieernesena.  2.98 Feb.. 2ueeenenes . 6.12 Sept. 29..... eieen 2.43
Aug, B.iievirenns 4.88 Mar. l..... 6.95 Nov. h...... veses  3.10
Aug. 3C..cenceen 6.73 APr.  3ieeeiieans k.57 Dec. licieeans .. b,00
Oct,  Teeveonnes PO 1 May Bovevnrnnnes 1.90 Jan. 4, 1967..... 5.36
NOV. Buverivasns 3.53 June  2...e.e0en 2.h42 Mar. liceevessnss 7.34
ADr.  S..eevesss .. b.29
153-52-27dde

Aug. 17, 1964,.... 5.7h July 7, 1965..... 3.33 May b, 1966..... 0.68
Aug. vessesssess 5,88 Aug. 4,13 June 2...... weees 1,83
Oct. 2iiaeenesess  5.87 AUE. 2Teciovennane 5.39 June 29....00000.0 3.21
Oct. 29..eiveessee  5.51 Oct,  Tevsennoonss 3.43 Aug.,  bo.a.eaale. Ll
DEC. 2ieeenvsssss  5.61 Nov. Lliceecaacese 3.04 Aug. 3l.icieeenes o 5.43
Jan. 6, 19€5..... 6.03 Dec.  Lleseeceensss 3.39 Sept. 30..iveenenes  T.17
Feb. Sicivoneesss 6,42 Dec. 30usricninrsas 3.65 Nov. b4....... vese 7,00
Mar. 1l....eeee.s.  6.66 Jan. 31, 1966..... 4,63 Dec. liveseesesss 6,01
Apr. 2B...4s00000.  L.4b Feb. 28....i0uvene 5.15 Jan. 5, 1967..... 7.17

June  l..seesnecns 1.45 Apr.  l....iieeees +0.37
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Depth to water in feet below land surface

153-52-30ddd

Date Gallons Date Gallons Date Gallons
per per per
minute minute minute
2.85 Aug. 27, 1965..... 3.00 June 2, 1966..... 3.75
2.50 Oct,  Tovereovennn 2.98 June 29........... 3.00
2.72 Nov. l...... 2.85 Aug. k4 3.53
2,65 Dec. liveieavenn. 3.00 Aug. 4,28
2.08 Dec. 30iuucuaast.. 2.85 Sept. 4,25
2.80 Jan. 31, 1966.... 2.72 Nov. 3.53
2.86 Feb. 28..... ceeaes 2.66 Dec. 3.33
2.54 Apr.  l..... 2.50 Jan. 3.60
3.00 May hoiiiiiinn, k.00 Mar. 2.40
153-53-9cce
Date Water Date Water Date Water
level level level
Nov 8, 1965..... 2.08 Apr. 1, 1966..... 2.50 Sept. 6, 1966..... 3.37
Nov. 30..... eesess 1,50 May D eaaenianes 1.1h Sept. 28........... 4,30
Dec. 29...... vees.  3.68 June  2......0.... 2.43 Nov. Lo.........s 4. L5
Feb. 2, 1966..... 6.08 June 27..veeiiinnn 1.94 Dec O 5.35
Feb., 28........... Frozen Mug., L....... 2.60 Jan 7, 1967...... 5.78
153-54-5bba
Sept. 1, 1965.... 9.88 June 2, 1966..... 6.43
Oct.  Tevereeennnn 8.64 June 6.79
Nov. 2ivuiiea.. .. 8.39 Aug. 8.37
Nov., 30..... . 8.86 Sept. 8.92
Dec. 29 .vevuvunn. 9.27 Sept. 9.73
Feb. 2, 1966.... 10.34 Nov. 10.18
Feb., ©28..... cereas 10.82  Dec. 10.54
APr.  3ieiiianeen. 8.79 Jan. 11.06
May biveeiunn., 6.51 Mar. 11.60
Apr. 8.4y
153-55-2dce
Aug. 11, 196h4,.... 6.18 June 1, 1965..... k.12 Apr. 2, 1966..... 2.3k
Aug. 25 6.10 July 6...... .. k.96 ADr. 29.i.seveeenn. 2.44
5.73 AUB.  2iieiinnnnn. 5.41 June  2......00.0... 3.67
5.90 Bept. leeeuninen... 6.12 June 27....eveeenn 4.06
.0k Oct.,  Tivevennnnn. 4,00 Aug.  3ii.iiinen.e.. L.80
6.32 Nov Ceiirinannas 4,00 Sept. 2iiiiive.... k.35
6.61 Nov. 30 ..ievnn.. 4,18 Sept. 29......... . 5.48
6.85 DeC. 29uiiuinevann 4,39 Nov. 4. ...... . 5.46
6.61 Feb., 2, 1966.,... 5.45 Dec loveiovoanas 5.57
6.00 Mar. lev.ieeunn.. 5.82 Jan D tetancosan Frozen
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Depth to water in feet below land surface

153-55-kbeed

Date Water Date Water Date Water
level level level
Sept. 1, 1965..... 2.84 Apr. 1.28 Sept. 2.35
Sept. 17 vaceescnes 1.63 Apr. 0.62 Nov. 2.59
Oct.,  Teveononns . 1.49 June 0.99 Dec. 2.95
NOV. 2evvecensess L.76 June 27.ceeecsenn . 1.16 Jan. 2.92
Nov., 30ceeccsasss . l.1b AUE.  Bessessenns 1.85
Dez. 2Dueeecrnans 2.45 Sept. 2.iveceens . 1.77
153-55~5¢cee
Sept. 1, 1965..... 4,60 Mar. 1, 1966..... 5.17 Sept. 29, 1966..... 3.80
Sept. 1T.eenns veees b.1h APr.  3eecniseences .77 Nov. L........ 4,18
Oct. Tevervsoonnns 3.29 ADY. 29..i4iecences 3.92 DeC. livavsssowss 4,34
NOV. 2uvenconsses 2.99 June  2..avssenes . 2.38 Jan. 4, 1967..... 4.85
Nov. 30.eeececses. 3.2 June 27.ceeensenas 2.52 Mar. licessesssss 5.kl
DeC. 29uivaceencss 3.7h Aug. 3ie.veeen 3.20 APY.  Seveeectonas 5.22
Feb., 2, 1966..... 4,65 Sept. 2iiiiennnns 3.37
Sept. 1, 1965..... 10.01 Mar. 10.93 Sept. 2, 1966..... 8.83
oct. 10.52 Apr. 9.76 Sept. 29.ccicnennss 9.05
Nov. 10.34 May 8.82 Nov. h...... .. 9.55
Nev. 10.32 June 8.60 Dec. livevssesnss . 9.70
Dec. 10,44 June 8.62 Jan. 4, 1967..... 9.83
Feb. 10.63 Aug. 7.60 Mar. l....... 10.35
Sept. 1, 1965 . 16.05 Mar. 14.93 Sept. 2, 1966..... 13.96
oct. 15.52 Apr. 14,16 Sept. 29..... veeras 14,10
Nov. 14,66 Mey 14,00 Nov. b....... 14,51
Nov. 13.90 June 13.82 Dec. Llivearones 14.56
Dec. 14,68 June 13.85 Jan. 4, 1967.. .7
Feb. 14,69 Aug. 14,00
Aug. Apr. 10,70 Dec. 29, 1965..... 9.04
Aug. July 6.48 Feb. 2, 1966..... 9.70
oct. Aug. 6.64 Feb. 28...... 9.80
Oct. . Sept. 9.75 Mey | TP 0.77
Dec. teveneeees 12,82 Oct. 6.28
Jan. 6, 1965.. 12,88 Nov 7.55
Mar. 1lececcvveres 12.80 Nov 8.46
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Depth to water in feet below land surface

154-51-36dce

Date Water Date Water Date Water
level level level
Aug. 7.00 3.92 May 5, 1966..... 0.30
Aug. 7.61 4. 6L June  T..eie... 1.28
Oct. 8.43 7.02 June 29..... . 3.1k
Oct. 8.55 L.64 Aug., h....... 2.97
Dec. 8.60 4,28 Sept. b..uvinenn.. 4.35
Jan. 8.68 4.53 Sept. 26....... 5.59
Mer. 9.78 29 h.62 NOovV. Teeevvunnann 8.06
Apr. 2.24 Feb. 28, 1966..... 5.70 Dec Livererranns 6.4
154-52-31ada
Nov. 9, 1965..... 3.67 May 5, 1966..... 0.67 Nov. k4, 1966..... 7.54
Nov. 30..iiecneuans 4,29 June  2........... 3.53 Dec. liisueeaan.. 7.75
Dec. 29..... Cieaes .10 June 29........... 3.13 Jan., 5, 1967..... 8.13
Feb. 2, 1966..... 6.65 Aug. k..., 5.05 Feb. 28........... 9.26
Feb. 28........... 7.90 Sept. Buvirirnnn.. 5.26 ADY.  S.iienin... 4.80
Apr.  liceeiiise.. 2,27 Sept. 28........... 7.10
154-53-21bbb
Nov. 2, 1965,.... 3.96 June 27, 1966..... 3.29 Nov. L, 1966..... 7.38
Apr. 1, 1966..... 4.29 Aug.  L......... . 5.00 Dec.  liveiaenn... 7.86
May hooooaiol.l, 1.80 Bept. b.iiviiiinen. 5.79 Jan. 5, 1967..... 8.60
June 2...... eree. 3.58 Sept. 28........... 6.58 Apr. S........... 8.73
154-54-18cde
Sept. 9.84 Nov. 30, 1965..... 5.54 Apr. 1, 1966..... 5.24
Sept. 7.23 DeC. 29iui.euinnnnns 5.39 May boviiiiiane. 3.10
Oct. 6.60 Feb. 2, 1966..... 5.65 June  2........... 3.32
Nov. 6.15 Mar. l........... 5.80 June 28........... 3.91
154-54-33dce
Aug. 5.23 June 1, 1965..... 3.55 June 2, 1966..... 1.80
Aug. 4.85 Aug.  2i..ini... 5.10 June 27....... 1.80
Oct. 4,37 Nov. 2...ieen.... 3.20 Aug.  h........... 2.65
Oct, 4.98 Nov. 30......ve... Frozen
Apr. 5.80 Apr. 3, 1966..... 2.55
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Depth to water in feet below land surface

154-55-1kcece
Date Water Date Water Date Water
level level level
Sept. 17, 1965..... 29.33 Mer. 1, 1966..... 29.22 Sept. 2, 1966..... 28.06
Octe  Teveseesnaen 29.48 APr. lieeiine... 28.59 Sept. 28........... 29.39
Nov. 2iieenneenn. 29.43 May ho.......... 28.30 Nov. be........... 27.70
Nov. 30.eeivvvren. 29.32 June 2....ieneaes 28.22 Dec. livisaeses.. 28,04
Dec. 20..uevnennns 29.19 June 27...0nensn .. 28.17 Jan. 4, 1967..... 28.04
Feb., 2, 19%6..... 29.22 Aug. 3iiiiiinen.n 28.05 Mar. lie.ieeenon. 28.64
Apr. Seencennnnes 27.02

154-55-17cce
Sept. 3, 19%5..... 11.68 Apr. 3, 1966..... 10.73 Nov. L, 1966..... 10,25
Sept. L7.ieevennnnn 11.65 APr. 29......ccunn 10.88 Dec. livee... eee. 10,27
Se Tervnnncannn 11.56 June  2...... veess 10,56 Jan. 4, 1967..... 10.39
085, 29iiveiianans 11.66 June 27........0.. 10.39 Feb., Tivereevanen 10.46
NoZ. 30ieeieenanes 11.54 AUB.  Biiiienenaen 10.19 Mar. l....ev.0... 10,44
Dece 29..iienvannn 11.50 Sept. 2........... 10.19 APr.  Siiei.n.. .o 10.38

Feb. 2, 19%..... 11.52 Sept. 28........... 10.12

Sept. 17, 1945..... 15.88 Mar. 16.09 Sept. 1k4,52
Oct. 7 16.23 Apr. 15.90 Sept. 14,40
Oct. 29 May 15.68 Nov. 1h, 24
Nov. June 15.40 Dec. l.veeee.. ... 14,60
Dec. June 15.03 Jan. L, 1967..... 14,69
Feb. Aug. 14,70

Aug. 12, 196k..... 6.05 June 1, 1965..... 3.29 Apr. 1, 1966..... 3.00
Aug. 5.88 July  6evenvenonnn 4,60 May booooioi... 2.10
Oct:. 5. 4 Aug., 6..iiiinn..n L.gh June  2...i.ie.en.. 3.4
Octi. 5.5y Sept. l.iueiereenns 6.3 June 27..iieeecusn 3.58
Dec. 6.05 Oct.  Teveivereoen 3.60 Aug.  Buiieineie.. 5.16
Jan. 6.70 Nov. 2.vvinennans 3.77 Sept. 2...iveneins 4.93
Feb. 7.20 Nov. 30..ei.ueeen. 4.05 Sept., 28........ 6430
Mar. ‘ 7.22 DeC. 29uieeruennss 6.49 Nove Beveerenines 5.95
APr. 12.....iuennn 5.8k Feb. 2, 1966..... 6.56 Dece 11, .uuuuveess 6.20
ADT'e 29ieeivennnns 4. 43 Mar., leveereeon.. 7.05 Jan. 5, 1967..... Frozen
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Depth to water in feet below land surface

Date Water Date Water Date Water
level level level
154~56-11lcce

Aug. 11, 196h..... 12,58 13.06 11.86
AUE. 25.ciivcnnans 12,60 13,00 11.59
Oct.  Suvevrennsns 12,82 12.88 11.59
Oct. 28..... ..o 12,82 11.97 11,82
Dec. 2..... vernne 12.95 Nov 11.13 12,1k
Jan. 6, 1965..... 13.08 Nov 11,05 12.k2
Mar. 10.....s.44... 13.30 Dec 11.27 12.56
Apr. 12....c00000n 13.36 Feb 11.58 12,74

APr. 29...cci0nven 13.01 Mar. 11,84

June  lisaiiiienss 13.07 Apr. 11,65
Dec. 4,63 June 4,12
Jan. 1.27 June k.15
Feb. 2.93 Aug. 5.19
Mar. Lok Sept. 6.15
Apr. 5.02 Sept. 6.54
Apr. 7.2k Nov. 6.77
June 8.22 Dec. 6.98
July 7.20 Jan. 7.67
Aug. 4,43 Mar. 8.75
Apr. 6.52

154-56-19cdd

Aug. 11, 1964..... 6.80 July 6, 1965.... 5.47 June 2, 1966..... 2.81
AU, 25...0.00002.  T.33 Aug. 6.....n. 6.67 June 27....... 3.12
Oct.  Sevevreeanns 7.79 Sept. Liveeeoeaens 7.75 Aug.  3Bieiiinnaen L.06
Oct. 28........... 8.0k Oct,  Tovevnowenns 5.22 Sept., 2iiiiineinn. 5.72
APY. 29...004v-4.. 8,30 NOV. Civeevnneans 4.78 Sept. 2B.uiiiiiinns 6.81
June l.eieene.... U.26 May k4, 1966..... 0.92 Nov. ho..ooo... 7.63




TABLE 3.--Logs of test holes and selected wells

149-49-7ddd

Geologic source Material

Glacial drifi:

Precambrian:

Glaciel drift:

Dakota Group:

Glacial drift:

Soil, brownish-black, clayey----~--=-ccomecaaan
Silt, brownish-gray, clayey, oxidized----
Clay, brownish-gray, silty, oxidized-----------
Clay, medium-gray to olive-gray, silty,
slightly calcareoug----emcmcmcm oo ccccccae
Clay, olive-gray, silty, noncalcareous; lam-
inated Silt---cweremmmmm el
Till, olive-gray, very clayey------==--cecccmm-
Clay, olive-gray, slightly silty, very plastic-
Till, olive-gray to medium-dark-gray, sandy,
cohesivemmmmmcm e e el
Gravel, fine to medium, subangular to sub-
rounded, sandy to bouldery; olive-gray
sandy till from 195 to 197------—--cccoce
Till, olive-gray to medium-dark-gray, sandy;
interstratified gravel depositg--------c-o--
Gravel, coarse, subangular to subrounded;
minor amounts of sand----~-~=--c-o—mmmocmaao
Till, light-olive-gray, sandy, oxidized(?)-
Till, brownish-gray, sandy--------=c-cecaeaaaa-
Sand, medium to coarse, poorly sorted, sub-
angular quartzose; interstratified gravel---
Till, light-olive-gray to olive-gray, sandy----

Schist, greenish-gray to dark-greenish-gray,
clayey, containing white feldspar and dark-
green amphibole crystals--------cc-cceeeo

149-49-32a8a

Soil, dusky-browne-e-scecaosa e
Silt, yellowish-gray, clayey, oxidized
Clay, .light-olive-gray, unoxidized----
Till, olive-gray, silty--=-e-rcweacemomccccnanan
Till, olive-gray; contains sand and gravel-----
Sand, fine to medium, clayey; contains coarse
sand and fine gravel-------cecemamooo
Till, olive-black, silty; contains small
amount of gravel--------—---ccmommmmmem e

Clay, pale-pink, silty, noncalcareous;
scattered quartz grains-—-—---------c-cceooeon

149-50-7cde

Soil, black, silty~=ww-eccmmmmem oo
Silt, dark-yellowish-gray to light-brown,
oxidized--~-r——mrmm e
Till, mottled dark-yellowish-orange to light-~
brown, oxidized-----==srem—mrmmmmce e
Till, olive-gray, clayey, plastic---------ce--o
Clay, olive-gray, very plastic, moderately
C8lCAreoUS-=---=-cc-mcccccrmrocms e e

30
23
17

10

16
L2
100
13

68

31

1k
59

157
175

205
228
245
250
260

265
268

270

17
59
159
172
177

2l2

273




Geologic source Material

149-50-Tcdc--Continued

Glacial drift:--Continued

Winnipeg Group:

Glacial drift:

Precambrian:

Glacial drift:

Sand, fine to medium, poorly sorted, subrounded

Till; poor samples
Sand, very fine to medium, poorly sorted, sub-
angular to subrounded, quartzose; inter-
stratified gravel near basge-=-==--m---=--c---
Gravel, fine to very coarse, poorly sorted,
bouldery-------=-ecemmc e — e —m—— oo m e
Till, olive-gray; poor samples----==-==--c--=e-=
Sand, fine to coarse, poorly sorted, subangular
to subrounded, quartzose---------—ecaoo--o—an
Till, olive-gray, silty to sandy, cohesive,
Very CalcareouSe--c-=cr-mmm-mmomm———ooooo— o
Silt, olive-gray, cohesive, noncalcareous-
Sand; poor sampleg--=w=-==r-—-ee-mcom———-——
Silt, olive-gray, clayey, cohesive----=------——
Till, olive-gray, silty to sandy, cohesive------
Till, olive-gray, clayey to silty, cohesiver----
Clay, olive-gray, silty; speckled brownish-gray-
Till, dark-yellowish-brown to brownish-gray,
sandy, very calcareous; driller reports
interstratified gravel------sweereocmcceuaean

Clay, mottled or interbedded graylsh-orange-
pink to light-brown and light-greenisKk-gray,
cohesive, very calcareous; interstratified
limestone, poor recovery---------e-cemmm—a—ax

149-50-11cee

Soil, dusky-brown, silty-----cccememcmacmcaacaa
Silt, yellowish-gray, clayey, oxidized- --
Clay, light-olive-gray, unoxidized----- -
Till, olive-gray, silty--=-=-cc-e=-
Till, olive-gray, sandy-----=-=---=——ce—e—eeuoaao
Till, light-olive-gray, sandy, very calcareous;

contains coarse sand snd fine gravel---~=e--
Clay, olive-gray, silty, very calcareous-
Sand, fine to medium, gravelly----------cc-----
Till, olive-gray, silty; contains some sand

and gravel---«ce--secccmcmrrcr e ——e— e
Till, light-olive-gray, silty; contains sand

and gravel-———cecccemmme et v eeae

Chlorite schist, greenish-black; contains light-
green, calcarecus clay--——--=m-==s-em—--ceo—-

149-51-1asb

Soil, black, siliy-c==--ccmremmrm e
8ilt, yellowish-gray, clayey, oxidized- ————
Till, olive-gray, silty, unoxidizeg---- --=-
Clay, olive-gray---«-seccceraceco-u- —-——
Till, olive-gray, silty--ss-ccececccccccacneeaa-
Cley, greenish-gray; contains light-gray silt

Till, olive-gray, Silty------c---e-eaecccmomcaan
T11l, olive-gray, silty; contains very fine sand-

58

Thickness

feet

Depth
{feet)

91
123

140

154
171

175

193
195
199
208
22
262
297

310

315

16
53

138
145
179
205
207
274

315

321

10
65

78
92

133
158




Geologic source

149-51-15bab

Material

Glacial drift:

Dekota Group:

Winnipeg Group:

Glaciel drift:

Glacial drifit:

Soil, black, clayey------===mcevemmmmmoreaca—ax
Till, dusky-yellow, silty, oxidized
Till, olive-gray, silty, unoxidized
Till, olive-gray, silty; contains some sand
and gravel----c-ce--acmems imcsmememcmceae———
Till, olive-gray, silty-------cc-ccmcmcmccccans
Clay, olive-gray, silty; very fine to fine

Clay, olive-gray, silty-----wo-c-u--- -
Till, dusky-yellowish-bréwn, silty--- --
Clay, grayish-black, silty---------w--- --
Till, olive-gray, silty to very silty-- -
Sand, medium to coarse, gravelly-------
Till, olive-gray, silty to very silty-- -

Sand, medium, well-sorted, quartzose; inter-
bedded light-brownish-gray, silty clay------
Clay, yellowish-gray, silty---~----cee--cmcoeee

Limestone, yellowish-gray-------=-=c--ceceeaooo

149-52-5dce

Sand, fine, quartzose, angular, oxidized; minor

amounts of gravel-~----c-cmmcccmeocemoo
Sand, fine to medium, subangular, unoxidized---
Till, dark-greenish-graey to olive-gray, silty--

149.53-9cce

Soil, black, sandy-«-----s-ccvmmmrommommeccaoa
Sand, very fine to fine, poorly sorted--
Silt, light-olive-brown, clayey, oxidized------
S8ilt, olive-gray, clayey to sandy, unoxidiged--
Till, olive-gray, very silty-------vcemccmcnn-.
Till, olive-gray, sandy, becoming very silty
with depth R et e P
Silt, olive-gray, clayey to sandy, laminated---
Clay, olive-gray,
Till, olive-gray,

59

Thickness
feet

Depth
(feet)

1
16
60

81
91

122
140
155
164
233
239
292
313
322

373
377

378

42

10
2k
57

13k
149
155
168




Geologic source

149-53-1k4baa

Material

Glacial drift:

Soil, black, sandy-------r--ecccmccmecmnmmana-
Sand, very fine, poorly sorted, angular,
quartzose, oxidized------~-cccmwmecmcanacao
Silt, pale-yellowish-brown, clayey, oxidized--
Silt, olive-gray, clayey to sandy, unoxidized-
Till, olive-gray, silty---~--c--scecm—w-cmcecan
Silt, olive-gray to dark-greenish-gray, clayey
Till, olive-gray, silty----------ccoocccmocnao
Gravel, poorly sorted, sandy
Till, olive-gray, silty; poor sample return---

Belle Fourche Formation:

Glacial drift:

Shale (1); poor samples

Limestone and interbedded shale-----v-e-ceec-s

Shale, olive-gray, very sandy; sandstone
lamingae--—====cm-ecemmmmcmsecem—emea—a————

149-53-28cce

Soil, black, sandy-----=-------mcmmmmmeeemean
Sand, very fine, well-sorted, oxidized
Silt, dark-greenish-gray, clayey; becomes
sandy with depth, unoxidized-~------=-=-mun
Till, olive-gray, silty; becomes gravelly
with depth-receemmmcec e ae
Gravel, fine, sandy------~cceoceceee--
Till, olive-gray, clayey---ee~=c-==n--
Sand; poor samples-----~-——-----e——r-n
Till, olive-gray, clayey-—--=-==-—=-==
Clay, olive-black, slightly sandy-------------

Belle Fourche Formation:

Glacial drifst:

Clay, olive-black, sandy; light-bluish-gray,
bentonitic clay; noncalcareous-w-=-=-e=-=---

149-53-28cde

Soil, black, clayey- -- ——————
Clay, grayish-orange---—-----cemommameae e
Sand, fine, poorly sorted, oxidized------==---
Sand, fine, poorly sorted, unoxidized- --
8ilt, olive-gray, clayey-w----wemeaaa- -
Till, greenish-gray, sendy- -
Till, olive-gray, sandy---- --
Gravel, fine; poor samples- --
Till, olive-gray, sandy---------cccmca-uo———o-
Gravel, very poorly sorted------e-e-e—comcaaa-
Till, olive-gray, gravelly--=e-e-----—cocooeoo-

Belle Fourche Formation:

Clay, olive-gray, silty to sandy, very
calcareous---—-—-me—mu—cmemmam e cmec -

60

Thickness
feet

W -3
FO - Fw W

N W
pact

n
o

Depth
Teet)

10
13

147
159
236
238
292

304
326

135
178

20k
206
242
264

283

10
13
91
9k
128
129
159
163
190

210




149-53-28cdd

Geologic source Material

Glacial drift:

Soil, black, sandy---e-----cmmomcmmcmeemao
Sand, very fine to medium, subrounded, oxidized
Clay, olive-gray, silty, unoxidized------eeeeas
Silt, olive-gray, clayey; becomes sandy with

Till, olive-gray, silty----
Till, olive-gray, gravelly--~e--------
Gravel, very fine to fine, subrounded
Till, olive-gray, gravelly; driller reports -
gravel from 182 $0 186--cceemcmmcmnooaoooo
Till, dark-greenish-gray, sandy

Belle Fourche Formation:

Glacial drift:

Clay, olive-gray, calcareous---«--oceee-c—mecea=

149-53-29ded

Soil, black, sandy--=----c-c-cemmccccmcnanaa.
Sand, moderate-yellowish-brown, clayey to silty,

oxidized-=---cmcmccmc e
Sand, olive-gray, clayey to silty, unoxidized--
Silt, olive-gray, clayey to silty -----w-ce--u-
Silt, dark-greenish-gray, clayey---
Till, dark-greenish-gray, silty----
Gravel; poor sampleg--------mc-wc-o
Till, olive-gray, silty-
Clay, olive-gray, silty---------~--c-mcrmmmaaaa

Belle Fourche Formation:

Glacial drift:

Shale, olive-gray, calcarcoug-----=-=e-m--=ceax

149-53-32dad

Soil, black, sandy~------c-cmccmcmccccciacn
Sand, grayish-orange, clayey to silty--we-e-ea-
Send, grayish-orange, poorly sorted, very fine,
silty, oxidized--------cmememmcmcmcmcece-
Sand, dark-greenish-gray, clayey to sandy,
unoxidized---ecevmemcmemcnoaa
Till, olive-gray, very silty------- -——
Till, olive-gray; interbedded silt- ———-
Till, olive-gray, silty----ccccccmcmcmcoccmcaa.
Sand, poorly sorted, coarse to very coarse,

Till, olive-gray, gravelly-----weoc—w—cccmcauo.-

Belle Fourche Formation:

Clay, olive-black, fossiliferous, calcareous---

61

Thickness
feet

Depth
feet)

12
21

135
146
160
164

197
213

231

18
20
90
130
178
180
218
233

252

11

45
128
176
184

190
235

252




149-5L4-2cdd

Geologic source Materlal

(lacial drift:

Soil, black, silty----- B e e LT
Clay, dusky-yellow, silty, oxidized
Sand, light-olive-gray, clayey, unoxidized----
Clay, light-olive-gray--- =-- =-=---cwe-co-c--
Till, olive-gray, silty-----=-=-cremee---
Sand, coarse, poorly sorted, gravelly
Till, olive-gray, silty; small amounts of
sand and gravel------—-—--oee e e
Sand, coarse, poorly sorted, gravelly---------
Till, olive-gray, silty; interbedded cosarse,
gravelly pand------=-=-cemm-ca-rrme————————

Greenhorn Formetion:

Glacial drift:

Clay, yellowish-brown, silty, very calcareous-

149-5k-Lece

Soil, black, sandy--------=-=ccoccco-—conoon-o
Clay, yellowish-brown, silty, oxidized--------
Sand, olive black, fine moderately well-sorted,

subangular, unoxidized---c-creracmccmacuane
Clay, dark-greenish-gray, silty:

149-54-gbaa2
City of Northwood No. 1

(log furnished by Layne-Minnesota Co.)

149-54-9dacl
City of Northwood No.h

(log furnished by Layne-Minnesota Co.)

Topsoil-- e ————————
Yellow clay —— ———— i
Black gand, medium dirty---------cecccmcmceca-o
Clean sand (white)--ee-mmcuommmcmcm e
Black sand, medium dirty----------cc-ceoncaea-

Thickness
eet

20
1

=

12

35
104
130
133

232
)

278
304

23

20

35
102
136
139
152
157

165

11
31
38
52




149-54-22aab

b
Geologic source Material Thickness Depth
feet ﬁ%)
Glacial drift:
Soil, brownish-black, silty-------memccc-menan 1 1
Silt, moderate-yellowish-brown, oxidized- 11 12
Silt, olive-gray, unoxidized--------ccomcnoao 3 15
Sand, very fine, quartzose, very silty to
Clayey- e et 1k 29
Clay, pinkish-gray, calcareous- 13 L2
Clay, olive-gray, silty--------c-e-omocmcma—o 11 53
149-55-32abb
Glacial drift:
Soil, dusky-brown, sandy-----------c-c-co--eaae 1 1
Sand, dusky-yellow, fine, well-sorted,
quartzose, oxidized--ce--recccccmmnincano 12 13
Till, dusky-yellow, silty to sandy, oxidized-- 8 21
Till, olive-gray, silty to sandy, unoxidized-- N 25
Sand, medium to coarse, poorly sorted,
gravelly-----c-e-cmamme et cmdc e —ea e 5 30
Till, olive-gray, silty-- 4 3k
8ilt, olive-gray, clayey------=m=memcccmoccaan 15 4g
Sand, olive-gray, fine, well-sorted,
quUartzose----mmeeu—soe cecmcmcccmmmc e ————— 10 59
Gravel, fine to medium, poorly sorted--------- 5 6l
Niobrara Formetion:
Clay, light-grsy, silty, very calcareous-----~ 20 8k
150-50-Tced
Glacial drift:
Soil, dusky-brown, silty-------c-c-vreccccoano 1 1
Clay, dusky-yellow, silty, oxidized- 17 18
Clay, olive-gray, unoxidized---------- 11 29
Ti1l, olive-grsy, silty------vc--e--e-u 92 121
Silt, olive-gray, very calcareous------ 15 136
Till, olive-gray, silty, very calcareoug------ 3 139
Sand, fine to medium grained, gravelly,
quartzose; interbedded grayish-green, silty
ClAYwm—mmm—mm—meceemmmemmm—eeecmemm———c———— 18 157
150-50-9ddd
Glacial drift:
Soil, dusky-brown, clayey---------~=--e-m---oo 1 1
Clay, dusky-yellow, oxidized 21 22
Clay, light-olive-gray, unoxidized------------ 1L 36

63




Geologic source Material

150-50-9ddd-~Continued

Glacial drift--Continued:

Winnipeg Group:

Glacial drift:

Winnipeg Group:

Thickness
feet

Clay, olive-gray, noncalCareous----=----=----=== 5
Clay, light-olive-gray------=s=-= Lo
Till, olive-gray, clayey----- 42
Clay, olive-gray, silty-----==--rs--c----u-ooonon 22
Sand, medium to coarse, gravelly, moderately

well-sorted, subangular to subrounded-------- 3
Clay, olive-gray, silty-------==--m---c-oc-ono- 15
Till, olive-gray, clayey: 8
Clay, olive-gray to olive-black, silty---------- 20
Till, dusky-yellowish-brown, silty to very

sendy, gravelly---s-c--cwemmmccmeooacoccumcno 20
Sand, fine to medium, moderately well-sorted,

gravelly, quartzosg----=c-==e-rmomewaceo————asa 17
T111, dusky-yellowish-brown, sandy to gravelly-- 37
Clay, yellowish-gray and moderately reddish-

brown, silty, very calcareous-----=-----====== Lo

150-50~17dce

Soil, black, silty------wm=cmmec-—ccmcccoe—coaan 1
Silty, dark-yellowish-orange to pale-yellowish-

brown, clayey, noncalcareous------------se==== 15
Clay, olive-gray, silty, slightly calcareous,

Unoxidized---mmmmmmmommmcm e m o 3k
Till, olive-gray, clayey, slightly calcareous--- 63
Till, olive-gray, sandy to bouldery, very

cohesivewmeommccmm e e c e i2
Till, mottled moderate-yellowish-brown to

light-brown, silty, very cohesive, oxidized;

lignite and limonite concretions abundant---- 1
Till, olive-gray, sandy, very cohesive---------- 6
Sand, very fine to fine, moderately sorted,

angular to subrounded, silty, quartzose------ T
Till, olive-gray to brownish-grey, sandy to

bouldery, cohesive, very calcareous; inter-

stratified sanG-ec----cvecacaccccmccadcnnna——— 25
Clay, olive~gray to dark-greenish-gray, cohesive,

NONCAlCAreOUS==m=m=mmmmcemm—wcamsem——cr o —— 5
Till, olive-gray, sandy, cohesive, calcareouse-- 19
Gravel, fine to medium, moderstely sorted,

enguler to subangular------==---eee-meeraroa— 3
Till, olive-gray, sandy to gravelly, cohesive--- 10
Till, brownish-gray, sandy to gravelly,

cohesive, very calcareous------e=--womcecmcme= 68
Till, olive-gray, clayey to silty, plastic------ 5
Sand, medium to coarse, subangular to rounded,

quartzose; interstratified light-greenish-

gray and grayish-orange clay-------c-=-ccc-u- 35
Clay, bluish-white to very light-grey, silty,

NONCAlCAreouUSm==mem=mmmmmmmr——— ;e 20

6k

Depth
(Feet)

L1

81
123
145
148
163
171
191
211
228
265

305

16

50
113

125
126
132

139

164

169
188

192
202

270
275

310

330




150-50-23aa82

Geologic source Material

Glacial drift:

Glacial drift:

Winnipeg Group:

Soil, brownish-black, clayey----------e-=-c-c-c=-
8ilt, dusky-yellow to light-olive-brown, clayey,
oxidized --- -—
Clay, light-olive-gray, silty-----r--c--cceoocws
Cley, light-olive-gray -
Till, olive-gray, Biltye--e---ce-vesmecmccaonmo.
Till, light-olive-gray, sandy to gravellyv------
Till, olive-gray, silty -
Till, olive-gray, sandy; minor amounts of
gravel. - -
Clay, olive-black, silty, noncalcareous, hard---

150-50~2588b

Soil, black, silty-~e-w-meccmcwmccmemmccc e
Silt, pale-yellowish-brown, clayey, slightly
calcareous, oxidizede------e-vccrcrmmmcwanaaa
Clay, pale-yellowish-brown, silty, slightly
calcareous, oxidized-----wcececeonromnnanaaaa
Cley, olive-gray, silty, moderately calcareous,
unoxidized
Till, olive-gray, very clayey, moderately
calcareous, very plastic to cohesive
Till, olive-gray, silty------ceve-cecw-a-
Clay, olive-gray, slightly silty------eccconcan-
Till, olive-gray, very clayey, plastic----------
Gravel, medium, moderately sorted, asngular to
subangular

Til1l, olive-gray, clayey, very cohesive----- em———
Clay, olive-gray to olive-black, plastic, very
compact-———-~—--c-emmccemmmec e -

Till, olive-gray, sandy, slightly calcareous----
Gravel, medium to coarse, poorly sorted, sub~-
angular to subrounded, bouldery--------------

Silt, moderate-yellowish-brown, very sandy,
cohesive, very calcareous ———— -

Clay, light-greenish-gray, very silty; inter-
stratified greenish-~gray, sandy silt---------

65

Thickness
feet

Depth
(feet)

17
63
121
138
151

196
226

13
18
7
133
137
143
176

178
198

218
225

2y

259
270




150-50-28aaa

Geologic source Material

Glacial drift:

Glacial drift:

Winnipeg Group:

Soil, brownish-black, silty-~--e-wrercmccancn-a
8ilt, dusky-yellow, clayey, oxidized-
Clay, dusky-yellow, silty, oxidized-- --
Clsy, light-olive-gray, unoxidized--- -———-
Till, olive-gray, silty---=we~ccemceawammmenaa—x
Graevel, fine to medium, sandy, moderately

poor sorting---------cec-mmeecrremeac e
Send, medium to coarse, well-sorted, quartzose~
Sand, coarse, quartzose, gravelly-----====wa---

150-50-28ddd

Soil, brownish~black, silty---------cou-cencua-
Silt, moderate~brown to brownish-gray, clayey,
oxidized~-- -- P L L L P
Clay, medium-light~gray to olive-gray, silty,
unoxidized-----cmemrcmma o ccc e mcce
Clay, olive-gray, silty-
Ti1l, olive-gray, silty----e--ccmmommcmummaeo
Sand, quartzose, gravelly; poor samples--------
Sand, coarse, moderately sorted, angular to
subrounded, guartzoge---==--cc--ccomccanoccan
Till, olive-gray to medium-dark-gray, silty,
moderately calcareous----—---ee--mcmceaacmaan
Sand, coarse, well-sorted, quartzose--~~--------
Till, olive-gray to medium-dark-gray, silty,

Gravel, coarse, poorly sorted, bounldery~-«---«-
Till, olive-gray, sandy to gravelly; poor

Clay, ollve-gray, silty, slightly calcareous---

Clay, grayish-brown to medium-brown, moderately
calcarecus e eI LR PP L PR
Clay, variegated grayish-brown to greenish-
gray, moderately calcareous; hard streaks
of limestone-------cccmomcrcm o

66

Thickness
feet

16

17

187
20k

253
275

21
30

125
130

159

184
191

200
214

229
239
255

272



Geologic source

150-50-29d4dd

Glacial drift:

Glacial drift:

Winnipeg Group:

Glacial drift:

Material Thickness
{feet)

Soil, brownish-black-----ememeemocommooca 1
Silt, pale-yellowish-brown, sandy, oxidized---- 14
Clay, olive-gray to dark-greenish-gray, silty

unoxidized--- .- - 36
Till, olive-gray to dark-greenish-gray 62
Sand, fine; poor samples 8
Clay, olive-gray, silty-~---- 2
Boulders, granit@—eeemuooeeo 3
Hole abandoned

150-51-1bbb

Soil, dark-brownish-black, silty----~c-ceceeeea- 1
8i1t, yellowish-gray to dusky-yellow, oxidized- 5
Clay, yellowish-gray; mottled light-gray and

moderate-yellowish-brown clay and silt,

0X1diZed-emmm e el 11
Clay, olive-gray, 12
Till, olive-gray, 2
Till, olive-gray, 43
Till, olive-gray, very sandy 17
Till, dark-yellowish-brown, very sandy---- - 20
Till, olive~black, silty to clayey------- - 15
Gravel, poorly sorted, sandy-------cecwarooc-—o 5
Till, olive-gray, sandy to silty, very

€8lCAreOUS-mmm=mmwsmmmmm o mm—m e e e acn—— L6
Sand, light-brownish-gray, poorly sorted, fine

1o very coarse, quartzose--w-cew-aooooooo_.. 1
Till, olive-black, sandy to silty 6
Sand, light-brownish-gray, poorly sorted, fine

to very coarse, quartzose; medium-light-gray,

clayey silt at 189---reomammoomo 9
Till, olive-gray, silty L7
Sand, medium-dark-gray, very silty; minor

amounts of gravelew-eeccecmammacmcaocoao.o 8
Till, olive-gray, sandy to silty---- 22
Ti11l, dusky-yellowish-brown, sandy-- 33
Gravel; poor samplese--=~~ewecew-ce- 3
Till, dusky-yellowish-brown, sandy-- 12
Till, olive-black, silty=-=-mececeeoaaamcauoooo 43
Till, dark-reddish-brown, silty to gravelly---- 13
Sandstone, light-gray to dusky-yellow, very fine

to fine, cemented with silicia; laminase of

light-greenish-gray, noncalcareous, silt------ 4

150-51-8cce

Soll, dark-brownish-black, silty---——-e--cccee-- 1
Till, dusky-yellow, silty, oxidized- 16
Till, olive-gray, silty, unoxidized---——o-—occ-- 51
Clay, light-olive-gray to olive-gray; light-gray

8ilt lamin@e----mcccom el 19

Depth
(Teet)
1
15

51
113
121
123
126

o\

17
29

h
91
111
126
131

77

178
184

193
2ko

2h8
270
303
306
318
361
37k

378

17
68

87




150-51-8cce--Continued

Geologic source Material Thickness Depth
(feet) feet)

Glacial drift--Continued:

Till, olive-gray, silty to sandy--------------- 30 117
Till, dusky- yellowish-brown, sandy to
Eravelly-——c-me-mmmmem—m—memmom—smsmmeemo o 16 133
Till, olive-gray, clayey-- 10 143
Till, olive-gray, silty---------------c-- 7 150
Dakota Group:
Sand, medium to coarse; fine gravel, moderately
well-sorted, quartzose---------s-c-o-cmaoann b 154
150-51-15aaa
Glacial drift:
Soil, brownish-black, sandy---------c==--=n=--- 1 1
Sand, medium to coarse; gravelly, poorly
SOrted---mm—=r——emmmrcmmedce e — oo 2 3
Till, dusky-yellow, silty, oxidized. 1h 17
Till, olive-gray, very calcareous, unoxicized-- 50 67
Clay, grayish-black, silty, very calcareous---- 11 78
Till, dusky-yellowish-brown (oxidized ?), silty,
very CalCareous-----==-----wosmmaoaoomanooon 24 102
Till, olive-gray, silty, very calcareous------- 10 112
Dakota Group:
Sand, fine to medium, well-sorted, subangular
to subrounded, QUATtzOSE=--m=-—=—mme-——emaoo 6 118
Clay, olive-black, silty, noncalcarecus-------- 29 147
150-51-27cce
Glacial drift:
Soil, dusky-brown, clayey: -——- 1 1
Till, dusky-yellow, silty, oxidized- 13 14
Till, olive-gray, silty, unoxidized------- 33 Lt
8ilt, olive-gray, clayey, very calcareous-- - b 51
Till, dark-olive-gray, silty------=-c c---e—w-- 17 68
Sand, very fine to fine, well-sorted, sub-
angular to subrounded quartzose-----e-=~--- 5 T3
Clay, olive-gray to brownish-gray--- - 27 101
Till; pPoOr SAMPles-----=----=-wmwce——oee=- - 56 157
8ilt, olive-gray, clayey, very calcareous------ 38 195
Clay, greenish-black to olive-black, silty----- 29 224
Winnipeg Group:
Sand, very fine to fine, well-sorted, quartzose,
lignitic; clay laminae-----c——-ccumm—moommom 59 283

68




150-51-27ddd

Geclogic source Material

Glzcial drift:

Dakota Group:

Precambrian:

Glacial drift:

Glacial drift:

Soil, brownish-black, gandy-----c-e-ceecacacao
Sand, fine, well-sorted, subrounded
Till, grayish-orange, gypsiferous, oxidized---
Till, olive-gray to dark-greenish-gray, silty,
unoxidized-
Clay, dark-greenish-gray to medium-bluish-
gray, silty:
Till, olive-gray, very calcareoug------we-----
Till, olive-gray to dark-greenish-gray, silty-
Gravel, poorly sorted, sandy----~--==----cecooc
Till, olive-gray to dark-greenish-gray, sandy,
VEry CalcareousS------ec-m-meemmmcmmcccme—ae
Clay, olive-gray to dark-greenish-gray, silty,
very calcareous
Till, olive-gray, silty, very calcareoug~~-=-=--
Till (?), olive-gray, very silty, very
calcareous
Silt, olive-gray; very fine sand laminae------
Till, olive-gray, sandy, very calcareoug------
Gravel, poorly sorted, angular to rounded-----

Clay, light-brown to black variegated, silty,
noncalcareous; interbedded coarse, angular
to rounded, quartzose sand-------meecoeceaa-

Clay, greenish-gray to light-bluish-gray,
noncalcareous

Granite

150-51-30cce

Soil, brownish-black, sandy--------c-cmuseum-a
Gravel, poorly sorted, subangular to sub-

Till, graylsh-orange, clayey, oxidizede-------
Till, olive-gray to dark-greenish-gray, very
silty, unoxidized-~~-----ccmmmmmmccccae

150-51-30ddd

Soil, black, clayey---=--~c-cccmcmcmmccccaaaaa.
Till, dusky-yellow, silty, oxidized-- ———-
Till, olive-gray, silty, unoxidized--- -——
Till, olive-gray, silty; interstratified fin
to medium, quartzose sand----«--~-coce-naca.
Clgy, olive-black, very calcareous-------
Till, olive-gray, sandy, very calcareous
8ilt, light-olive-gray, clayey, very calcareous
Till, olive-gray, silty; interstratified medium
to coarse sand; fine to medium, poorly
sorted gravel---c-mcecccmcmmcccmccaeee

69

Thickness Depth
(feet) (feet)
1 1
1 2
10 12
62 7h
9 83
37 120
5 125
8 133
13 146
31 177
48 225
36 261
52 313
b 317
8 325
29 354
2 356
1 357
1 1
1 2
5 7
35 k2
1 1
5 6
47 53
12 65
L 69
4o 109
61 170
20 190




150-51-30ddd--Continued

Geologic source Material

Dakota Group--Continued:

Glacial drift:

Winnipeg Group:

Thickness
“{feet)

Clay, olive-black, silty, noncalcareous; light-

gray s£ilt laminge----c-v-mcnmccmcc e 30

150-51-36aaa

Soil, dark-brown, silty------== -c-cem—ccmeaua-- 1
Clay, light-brown to pale-olive-gray, silty,

oxidized-----e-remmmr e emccccccm— e 13
Till, olive-gray to dark-greenish-gray, silty,

unoxidized-c-v-cemc e e ———— TO
Sand, very fine, moderately well-sorted,

angular-~-—--c----cmmececmce e cmcccm—me o naae 2
Till, olive-gray to dark-greenish-gray, silty-- 21
Gravel, very poorly sorted, angular------------ 3
Till, olive-gray mottled-light-brown, clayey--- 11
Gravel, poorly sorted, sandy------ecercemeca-auo 25
Boulderg-=--vmmuccmeeme—ceeccmacccccccc—co———ea 1
Hole abandoned

150-52-34bbb

Scil, brownish-black, sandy--------------------- 1
Sand, very fine to fine, well-sorted, quartzose;

gravel lense-=m--emmmmmccammccmmccmcccmceon- 8
Till, dusky-yellow, clayey, oxidized- - 1
Till, olive-gray, clayey, unoxidized------------ 87
Sand, fine to medium, well-sorted, quartzose,

subangular to subrounded-------cemce-cmacaaao 6
Till, olive-gray, silty--------c-cmemcmmemeeo 4
Sand, very fine to fine, well-sorted, quartzose,

subangular to subrounde@e--r-eem~emce-mem—aee 8
Till, olive-gray, silty-w-e-ee-m-memccccaucaeaan 4
Sand, very fine to fine, well-sorted, quartzose- 6
Till, olive-gray, silty--------comocmmcmcm 10
Sand, very fine to fine, well.sorted, quartzose- 8
Till, olive-gray, sandy-------——--==cceeceomooo 79
Clay, olive-black, very silty, noncalcareous;

light-gray silt laminge--e---cecrmccccmmaaacan 16
Limestone, light-gray, sucrosic - 1
Clay, dusky-brown, silty, noncalcareous 13

70

Depth
Teet)

220

1k
8l

86
107
110
121
146
147

10
97

103
107

115
119
125
135
143
222

238
239
252




150-53-Taab

Geologic source Material

Glacial drift:

Glacial drift

Soil, brownish-black, sandy------wm=rceme—caa--
Sand, coarse, well-sorted, angular to rounded,
clayey, oxidized--weemcmemrocmrm e
Sand, coarse, well-sorted, angular to rounded,
unoxidized-«--=-eemmermmrm e e
Silt, olive-gray, sandy-----------—----coamao—o
Sand, coarse to very coarse, well.sorted,
subrounded; predominately shale fragment----
Till (?), olive-gray, very silty to sandy------

150-5k4-1dda

Soil, brown, sandy----------m----cmmoomoo—mo——o-
Sand, brown, very fine to fine, quartzose,

Clay, dark-brownish-gray to light-gray, silty,
oxidized--m--moccmm e e

Sand, mottled dark-gray and white, fine,
moderately well-sorted, subangular to
subrounded, quartzose; medium grained with

Sand, mottled dark-gray and white, very fine to
fine, silty; predominately shale fragment---
Till, olive-gray, clayey------=e-=msmemoc——a—no
Sand, dark-gray, very fine to fine, very silty-
Silt, medium-gray, clayey; light-gray silt

Till, dark-olive-gray, clayey----------=--=-—--
Till; olive-gray, silty to sandy----------c-e--
Till, olive-gray, clayey to silty---------=----
Gravel, fine, subangular to subrounded---------
Till, olive-gray, very sandy; interstratified
poorly sorted gravel from 169 to 197
Till, olive-gray, sandy-------ws--eome—comeo—o-

Belle Fourche Formation:

Glacial drift:

Shale, olive-gray, hard, calcareous; sand
laminae, white, fine~~-cccco-crcmmcccuvacnn-

Limestone, lithographic---~s--eme-caummnmmnaan-"

Shale, olive-gray, very calcareocus; bluish-
white clay laminge----=---cu-cmecmmecrenonn

150-54-kaaa

Soil, brownish-black, sandy-----=-==cm---ce-mnan
Sand, very fine to fine, angular to subangular,
quartzose oxidized---=-caw-cecmmmmmomm e

71

Thickness

(Teet)

106

Depth
feet)

20
25

72
116

31
Lo
51
75
82
115
126
156
158
197
303
336
337

346




Geologic source

150-54-4aaa--Continued

Material

Glacial drift--Continued:

Glacial drift:

Glacial drift:

Sand, very fine to fine, angular to subangular,
unoxidized~-seecccmemrmerc e e e

Sand, very fine; angular to subangular,
quartzose

Silt, olive-gray; poor sampleS-~-----=ee-a-—a-a-

150-54-keed

Soil, brownish-black, silty~--------cmcmcmao—
8ilt, yellowish-gray, sandy, oxidized.
Silt, dark-greenish-gray to olive-gray, clayey--
Sand, very fine, angular to subangular, poorly

sorted ---------------------------------------
Sand, fine, angular tc subrounded, moderate
poorly sortede-w-——mocmcmmm el
Clay, olive-gray to dark-greenish-gray, silty---
Till, olive-gray to dark-greenish-gray----------
Gravel, poorly sorted, angular to rounded
Till, olive-gray to daerk-greenish gray---------~
150-54-Tbbb
Soil, dark-brownish-black, sandy------—-w-w--m---
Silt, yellowish-brown, sandy-----=---=-ecacmaman

Sand, very fine, moderately well-sorted,
angular to rounded, shale fragments predom-
inate; fine to medium-grained sand increases
with depthe-eemro e e
Silt, dark-greenish-gray to olive-gray, sandy---

150-54-Tdbe
( Log furnished by Great Northern R.R.)

Black S0il--=mcmmo oo e
Yellow clay--
Fine red sende-ve-—weoeomeeeoae o -
Quick san@----=meewemomm e -
Fine black SBNQe-=e-—mcemmmco e amcama

72

Thickness

feet)

I

13
21

n =

36
3k

Depth

{feet)

50

63
84

126

39
73

10
20

Rt




150-54-8abb

Geologic source Material

Glacial drift:

Soil, dark-brown, sandy----=-e-e--cemmccacoan-
Sand, fine, well._sorted, quartzose, clayey----
Sand, fine, well-sorted, subangular to sub-

Clay, light-0live-gray--=-eeemcemcncccccauanne
Till, olive-gray, silty---------eomcocmoaao

Greenhorn Formation:

Glacial Arift:

Glacial drift:

Glacial drift:

Clay, olive-black, silty, very calcareous-----

150-54-10aaa

Soil, brownish-black, sandy--------cecoccae-aa
Sand, very fine to fine, subangular to sub-
rounded, oxidized---------cmcmcmcocmmanaas
Silt, dark-yellowish-brown, sandy, oxidized---
Silt, olive-gray, sandy, unoxidized--w-eee-w--
Sand, very fine to fine, angular to subrounded,
QUArtZO8€ -~ <o c e oo
Till, olive-gray, very silty-

150-54-19aaa

Soil, brownish-black, silty------~--m-ecmeaaa_
Silt, yellowish-brown to moderate-yellowish-
brown, clayey------—=m--mcmmmma e
Sand, very fine, angular, quartzose, oxidized--
Sand, very fine, angular, quartzose, unoxidized
Sand, very fine to fine, subangular to sub~
rounded, quartzose; interbedded gravel
Clay, olive-gray, silty----~-mccmcmmmemcaee

150-54-24daa

Soil, brownish-black, silty------ecoeeomommona -
Silt, moderate-yellowish-brown, very sandy,

Silt, olive-gray, very sandy, unoxidized---~=---
Sand, very fine to fine, angular to subangular,
quartzose-—---ecccccmecuao .-

73

Thickness
eet

41
66
152

22

=

Lk
110
262

284

13
1
17

66
73

12
15

43
63




150-55-8bbb

Geologic source Material Thickness Depth
(Teet feet)
Glecial drift:
Soil, brownish-black, very silty----- ------- 1 1
Till, dusky-yellow, silty, very calcareous,
0Xi@iz€d--—mmmcmmmmmmam e e 7 8
Sand, medium to coarse, poorly sorted,
gravelly, oxidized--~we -mrmce-ecremwnno— 2 10
Ti11l, dusky-yellow to yellowish-gray, silty,
0X1diz€d--wmmmammm e 6 16
Till, olive-gray, silty, unoxidized---------- 21 37
Gravel, fine, poorly-sorted; sand, medium to
coarse, poorly sorted--w--e--mmecmo——caoa- 6 43
Till, olive-gray, silty-----=-m--c-cmmmmomre- pn L7
Sand, medium to coarse, poorly sorted, sub-
angular to subrounded, gravelly----------- 5 52
Niobrara Formation:
Clay, light-olive-gray, silty, calcareous---- 22 h
150-55-11aba
Glacial drift:
Scil, brownish-black, sandy-----=-----wc-u-a- 1 1
Silt, grayish-orange, sandy, oxidized-------- 8 9
Sand, fine, moderately well-sorted, angular
to rounded, unoxidized--~---ee~ew-monmaaoon 10 19
Silt, dark-greenish-gray to olive-gray, very
Clayey-wmm--mmmmmmmem e mma— e 17 36
Till, dark-greenish-gray to olive-gray, very
silty to sandy-------ememe oo 1h 50
Till, olive-gray to dark-greenish-gray; inter-
stratified sandy, poorly sorted gravel---- 23 73
Bouldersg—---m-mw mmmee e 2 75
Abandoned hole
151-50-3cbd
{Log from unpublished report by
Greenlee and Akin
1945)
Glacial drift:
18 18
82 100
Boulder Arifte---eecmcecm e e . 80 180
Glacial drift (many rocks)---=--===eeca=enao- 17 197
Blue clay or fine shale---- 13 210
Soft muddy clay--~--==-—--- 2 212
White sand------m-ccmmommo e 13 225

e




Geologic source

151-50-keed

(Log from unpublished report by
Greenlee and Akin

Glacial drift:

Glaclal drift:

Jlacial drift:

1945)
Material Thickness
feet
Black soil -—— —— - 3
Yellow clay-—-—----=- oo h2
Blue clay--~ 10
Black shale--=-«----~- 98
Gray sand- 15
Sand and 8hale«----—cemomm o 36
Black shale 20
White sand (artesian)------ccoceemaonoo 14
Dark sand--------cecmem e am 3
Red shele--—----—euoo -- 26
White sand@ (artesian)----coo-eooooommmmommo. 39
151-50-5acd

Soil, brownish-black, silty----=--ceceawcmocan 1
8ilt, pale-yellowlsh-brown, clayey, oxidized-- 7
Clay, pale-yellowish-brown, silty, noncalcare-

ous, oxidized---- 8
Clay, olive-gray, slightly calcareous; medium-

gray silt lamin@e---c-oeemcmmmomccccanoooaoo 15

151-50-5¢cee

(Log furnished by Great Northern R.R.)

Yellow clay: 15
Soft blue clay-------- 127
Gravel and sand.
151-50-6dad

Soil, dark-brownish-black, silty--—--ce---ueeoe 1
81il%, yellowish-gray and dusky-yellow laminse,

oxidized-mmmmveceem e 17
Silt, olive-gray and light-gray laminae,

unoxidized-----«---- ——— 2
Clay, olive-gray, gilty-=--e-ce-ccmacacmccacan 12
Clay, olive-gray, very silty- bl
Till, olive-gray, clayey-----=ce-wmca—com—oooo 64
Clay, dark-greenish-gray; light-gray silt

laminae--- e m e r e cem——————— by

75

ool ol

16
31

15
142
148

18

20
32

140

187




Geologic source

151-50-6dad--Continued

Glacial drift--Continued:

Winnipeg Group:

Glaclal drift:

Winnipeg Group:

Material Thickness
feet

Till, olive-gray, sandy----=-ss-ccecccerwaamoon- 10
Gravel, poorly sorted, very filne to fine,

angular to subrounded, sandy; driller

reports till from 199 to 201---e--c-mcoowan-- 20
Gravel, poor to moderate sorting, fine, sandy--- 5
Till, brownish-gray to olive-gray, sandy to

very gravelly: - - - 39
Sand, mottled gray, fine to very coarse,

poorly sorted, gravelly----------c-o--c-moooe 5
Shale, pale-yellowish-green, noncalcareous------ 5
Shale, variegated green-gray-red, noncalcareous- T
Sandstone, dark-reddish-brown, fine, well-sorted,

very clayey, iron oxide cement---------c-c-w- 15

151-50-17abb

Soil, black, silty---~~ewe-meemmmcaccccccacn——a 2
Silt, grayish-orange to pale-yellowish brown,

clayey, slightly calcareous, oxidized-------- 7
Clay, grayish-orange to pale-yellowish-brown,

silty, slightly calcareous, oxidized--e-«--ve- 7
Clay, olive-gray, silty, moderately calcareous,

unoxidized~---emccmmmmm e m oo 54
Till, olive-gray, silty to sandy~--=---------w--a 15
Till, olive-gray, clayey, plastic---ee=memecaaaa 3k
Clay, olive-gray, very plastic 18
Ti1l, olive-gray, silty, very campact 12
Clay, graylsh-black, very cohesive, slightly

caleareus———--~-cc-mccemccemmccmccmcm e 15
Till, olive-gray, very silty, very calcareous--- 6
Send, very fine to fine, poorly sorted, angular

to subangular, quartzose-----c-ccmeccamacoaaa 15
Till, olive-gray, sandy to gravelly, very

calcareous B e L E e E e et 13
Silt, moderate-reddish-brown to light-brown,

compact, very calcareous; contains light- .

olive-gray silt lamina - --== 10
Gravel; poor sampl --- --- 6
Till, brownish-gray, sandy, compact, very

calcareous; interstratified sand------------- 54
Sand, medium to coarse, poorly sorted, sub-

angular to subrounded, gravelly--«------w---- 5
Till, brownish-gray, sandy, compact, very

calCareOUS——=—=====—c-ccrmmm e ccccceomeee 15
Sand, medium to coarse, well-sorted, sub-

angular to rounded, quartzose, gravelly------ 5
Clay, grayish-orange to dark-yellowish-orange,

silty, very calcareous; interstratified

brownish-gray, microcrystalline limestone---- 6
Limestone, light-brownish-gray, speckled pale-

reddish-brown, microcrystalline------ccccacuun 21

76

Depth

(Feet )
197
217
223
262
267

272
279

agh

16
70
119
137
1Lk9

164
170

185
198
268
273
288
293

299
320




151-50-22bbd

Geologic source Material

Glacial drift:

Winnipeg Group:

Glacial drift:

Thickness Depth
(feet) (feet)

Soil, dark-brownish-black, silty------w-s-——u—o 1 1
S1lt, yellowish-gray and very light-gray

laminae, oxidizede-—e---c-memmccmcmeccecoomoo " 5
Clay, yellowish-gray to light-olive-gray,

0xidizeduemmmmmc e e aen 11 16
Clay, olive-gray and light-gray laminae,

unoxidized-eem-ccmcccmm s ee 58 T4
Till, olive-gray, siltye-reeececccccccccccmcaoaa Sk 128
Sand, pale-yellowish-brown, fine, moderately

well-sorted, rounded to subrounded

QUATLZOSE=mmmmmm e oo oo m o 6 13k
Sand, coarse to very coarse, well-sorted, sub-

rounded to well rounded, guartzose------==-a- 9 1h3
Gravel, fine to medium, poorly sorted- N 147
Till, olive-gray, silty to sandy----«=---cec-c-o 41 188
Till, dark-yellowish-brown, very sandy, very

Bl CBreOUS——“——m—mr s emmmmmmmmmee e e—am———— L 192
Gravel, fine to medium, poorly sorted, angular

to subangular, sandy-~---=-c-cec-smccrccemmaana 10 202
Till, dark-yellowish-brown, sandy, very

CBLCATEOUS==m=m====mmmmwmammmcmm oo meme e m—————a 18 220
Sand, fine, well-sorted, angular to subrounded,

quartzogew-cecmccmcrrrcm e e 15 235
Shale, pale-reddish-brown, noncalcareous; inter-

bedded very light-gray to light-greenish-

gray Shale-ceewememccmeemcmesccma—mm—ccceanee 6 2kl
Shale, dusky-red, noncalcareous 2 243
Shale, moderate-yellow, very calcareous--------- 2 245
Limegtone, grayish-red, microcrystalline-------- 7 252

151-50-30a8b

Soil, black, gilty------cc-vevmmmcmemmcamaranonn 1 1
Silt, dark-yellowish-brown to pale-yellowish-

brown, clayey, slightly calcareous, oxidized- 9 10
Clay, grayish-orange to pale-yellowish~brown,

silty, plastic, oxidized---v-vem-emamcmccann- 9 19
Clay, olive-gray, slightly silty, plastic,

unoxidized~------sc-cccccemmi e e 31 50
Till, olive-gray, silty, moderately calcareous-- 9 59
Gravel, fine to medium, poorly sorted, sub-

angular to subrounded, sandy, quartzose------ 6 65
Till, olive-gray, very sandy, moderately

calcareous; interstratified gravel from

115 t0 12)1----emrormcm e cm e m—em e —e— 56 121
Till, olive-gray, silty to sandy------------==--= 3 12k
Clay, olive-gray to olive-black, slightly

silty, very compact---- - 35 159
Till, olive-gray, silty, very calcareous-------- 18 177
Gravel, fine to medium, poorly sorted, sub-

angular to subrounded, sandy-------=-=-c----- 3 180
Till, brownish-gray, sandy, cohesive; inter-

stratified sand-------c-cccrcmmmmmremen e 20 200

7 -




Geologic source Material

151-50-30aab~~Continued

Glacial drift--Continued:

Winnipeg Group:

Jlacial drift:

Winnipeg Group:

Thickness
feet

Send, fine, well-sorted, subrounded to

rounded, Quartzose-----e-ecescmrecmmeceonanan 53
Till, brownish-gray to olive-gray, very silty

to sandy, cohesive; driller reports inter-

stratified sand strata, no sand semples------ 25
Till, graylsh-black, very silty------eeccca-ucoo 2
Clay, light-greenish-gray to greenish-gray,

silty, very calcareous; variegated bluish-

white, orange-pink, and light-brown silty

clay; interstratified fine-grained sand-

stone containing well rounded quartz grains

and pyrite cement -———— - 5

151-50-33add

Soil, black, clayey: ———— - 2
8ilt, moderate-brown to brownish-gray----v=me=-- 3
Clay, moderate-brown to brownish-gray, silty,

oxidized. 12
Clay, olive-gray to medium-light-gray, silty,

UNOX1dized=mmmmemome e e ———— 8
Till, olive-gray, silty; becomes more cohesive

R R 1 B T T —— ks
Till, olive-gray, silty B T — 45
Clay, olive-gray, slightly silty, slightly

calcareous~-- — 25
Till, dark-greenish-gray, sandy-----wce-eeccec-o- 11
Sand, coarse, well-sorted, subangular to

subrounded, Guartzose--=-ce-e-mcmcceemcomaaan 6
Till, olive-gray, sandy---=--s-ececcecesason 17
Cley, brownish-gray to olive-gray, very

cohesive, silty----- 15
Till, light-brownish-gray to brovmish-gra.y,

silty, oxldized; very gravelly from 195

to 201 feéet--- ———— 16
Till, olive-gray, sandy------were--eccocmaaaocoo- 5
Clay, brownish-grey to dark-gray, very

cohesive, sandy, gravelly-----veeoceocceaaaeao T
Clay, light-pinkigh-gray to very-light-gray,

smooth, very calcareous -- 13
Clay, grayish-pink to pale-reddish-brown, very

calcareous; fine-grained, mottled, grayish-

red, cherty limestone-w--ee-ecommcceanna —eem=e 20

78

Depth
{feet)
253

278
280

285

v

17
25

T0
115

140
151

157
17k

189
205
210
217

230

250




151-51-2bbd

Geologic source Material

Glacial drift:

Soil, dark-brownish-black, silty---------c----
Silt, yellowish-gray, clayey, oxidized- --
Clay, yellowish-gray, oxidized-------
Clay, olive-gray, unoxidized----~--- -
Till, olive-gray; very few pebbleg---w-c-un-an
Til1l, olive-gray, silty------------mwocmccueo
Gravel, fine, moderately sorted, subangular---
Till, pale-brown, sandy to gravelly
Till, olive-gray, silty----secse-cmcccccancnan-
Sand, mottled medium-light-gray, coarse to
very coarse, well-sorted, subrounded to
rounded, quartzoge-----------coc--cecoacano
Till, olive-gray, silty----------cm-ccmccacaa
Till, dark-greenish-gray, sandy-
Clay, medium-dark-gray, silty---
Till, olive-gray, silty--
Till, olive-gray, sandy--
Till, brownish-gray-----------<-eemconcmcnonx

Red River Formation:

Glacial drift:

Dakota Group:

Glacial drift:

Shale, light-greenish-gray, slightly silty,
calcareoug--=~--msmcreaccmcecmca—a——eo o

Limestone, very pale-orange to bluish-white,
microcerystalline--vaceoocmsmccccmccanmeeae

151-51-bada

Soil, black, clayey----==-===m-cececmmocnaaan

Till, moderate-yellowish-brown, clayey,
oxidizedu--mmmmscccccmmcmc e e

Till, olive-gray, clayey to silty; clay
increases with depth; oxidized-------==---

Sand, dark-gray, very fine to fine, moderate
sorting, silty----—-----ceccccammcnonoaoo

Clay, grayish-black---- -

Till, dark-yellowish-brown, silty------------

Clay, grayish-black--we=-es-eumccmmmmnocomannn
Sand, medium-gray, very fine to fine, well-
sorted, subrounded to rounded, quartzose--

151-51-4bbb

Soil, brownish-black, silty--------=-ce-cae--
Si1t, yellowish-gray to moderate-yellowish-
brown, clayey, oxidized----~-----c--ce-ooo
Clay, yellowish-gray to greenish-gray, silty,
oxidized-m--w-memewcrommm e crae e
Clay, yellowish-gray to light-olive-gray,
silty, oxidized--w----cecmmmmemnomecomnoaaa
Till, olive-gray, silty
Clay, olive-black, silty: ————

Thickness
feet

52
16
35
27
14

107
128
155
161
193
215
218

219

117
144
158

12
19
73




151-52-1aaa

Geologic source Material Thickness Depth
feet {Teet)
Road fill---ee—mmmecamccmmcmcmco e mm e o |3 [
Glaciel drift:
8ilt, dusky-yellow to light-olive-gray, clayey,
oxidized--—==----mmmmm—mmeem—ememmm— e e I 8
Clay, dusky-yellow to light-olive-brown,
oxidized-w--mcmmccmmmmm e mm e 7 15
Till, dusky-yellow, clayey, oxidized- 9 2k
Till, olive-gray, clayey, unoxidized---------- 5 29

Sand, mottled light-olive-gray, fine to medium,

moderately well-sorted, subrounded,

quartzose; coarsens with depth------v------ 12 41
Sand, mottled gray, coarse to very coarse,

poorly sorted, gravelly; medium-gray, silt

1amingess—--==m—rcmmm— e eeem—eme oo 5 L6
Till, olive-gray, clayey to silty: T 53
Silt, olive-gray, clayey--------- 5 58
Clay, dark-gray, silty------------escem-cmau-- 16 h
Till, dusky-yellowish-brown to grayish-brown,
silty 0 SAndY-r===m===m mmmm—am—emeecmaae [N 118
Silt, dark-gray, clayey; medium-llght gray
silt laminge- we-wmmcme— s ——— o 3 121
Till, olive-gray, siliy--------~---c-=cemo-——- 11 132
Dakota Group: .
8ilt, olive-gray to grayish-black, very clayey 9 141
Sand, light-olive-gray, fine to very coarse,
poorly sorted, silty, quartzose------------ 5 146
Sand, light-olive-gray, coarse to very coarse,
well-sorted, quartzose---—------=c-ceme-—anoo 12 158
151-52-6aaa
Glaciel drift:
Soil, black, silty------csem-cmmcrmmmme oo 1 1
Till, dusky-yellow, silty, oxidized- -------- 9 10
Till, olive-gray, silty, unoxidized-----~----- 3k Ly
Till, olive-gray, very sandy---=---=-=scc==nc- 2l 68
Gravel, fine to medium, subangular to sub-
rounded, Sandy----e==-r=-scsemomocecmcamon= 2 70
Ti1ll, olive-gray; interbedded fine, sandy
Bravelecr-ueeceme e mm e me o e 35 105
151-52-6bab
Road fllle~mmmmmm oo emm o een 2 2
Glacial drift:
Till, moderate-yellowish-brown, silty, oxidized 10 12
Till, olive-gray, silty, unoxidized- 18 30
Till, olive-gray, clayey--- -—------- 22 52
Silg, olive-gray to medium-gray------w------=w- 30 82
Sand, light-brownish-gray, coarse, moderately
well-sorted, subrounded to rounded, quartzose T 8
Till, olive-gray, sandy to silty-------=-------- 13 102
Till, light-olive-gray, silty to sandy--------- 29 131

80




151-52-6bab--Continued

Geologic source Material Thickness Depth
(Teet) feet)

Glaciel drift--Continued:
Sand, light-olive-gray, fine, well-sorted,

silty -- 3 134
Till, olive-gray, very silty, very calcareous;
poorly sorted, sandy gravel from 138 to 142 29 163

Dakota Group:
S11t, dark.gray, noncalcareous; lightegray silt

laminae —— - 16 179
Shale, dark-gray, noncalcareous--------—-----—-- 26 205
Shale, light-olive-gray, clayey, noncalcareous- 5 210

151-52-17bbb
Glacial drift:
Soil, brownish-black, silty------------coceu 1 1
Till, dusky-yellow, silty, oxidized 11 12
Till, olive-gray, silty, unoxidized b 53
Clay, olive-gray, silty-----=-e---cmmeaceceaaan 27 80
8ilt, olive-gray mottled light-olive-gray,

clayey----- - -—— 13 93
Sand, coarse to very coarse, moderate sorting,

subangular to subrounded, quartzose,

BraVELlY e oot 4 97
Till, olive-gray, silty----------ccccmcccmano-o 18 115

151-52-36cec
(log furnished by Agricultural Research Service)

Glacial drift:

Soil, black, sandy------e~m-cccmememccaonenanaan 1 1
Till, moderate-yellowish-brown, sandy, oxidized- 12 13
Till, light-olive-gray, silty to clayey, un-

oxidized-c-ccmmmmmem e 32 45
Till, olive-gray, very sandy-------------c-=-ve- 15 60

Dakota Group:
Sand, moderate-brownish-gray, fine to coarse,

well-sorted, subrounded to rounded; quartzose 22 82
Sand, brownish-gray, medium, well-sorted, sub-

angular to subrounded, quartzose--------w---- 5 87
Sand, brownish-gray, fine, subangular, quartzose;

silty near base - -—- -——- 25 112
Sand, brownish-gray, medium, well-sorted, sub-

angular to subrounded, quartzose, lignitic--- 37 1k9

Shale, olive-gray to olive-black, light-gray
laminations; silty near base; numerous small
red BpeckS-~----~cmecmmemecc e mc e 18 167

81




151-53-1s8bb

Geologic source Material

Glacial drift:

Dekota Group:

Glacial drift:

Soil, brown, silty------------ee-mmcmmcemeeoaa-
Till, dusky-yellow, silty, oxidized------------
Till, olive-gray, silty, unoxidized; light-gray
i1l from 42 to Uh-ecccmmmccamccne s
Till, olive-gray, sandy to gravelly------------
Till, olive-gray, Sandy------resse--c-eme—ee——-=
Sand, medium to coarse, poorly sorted, sub-
‘angular to subrounded, gravelly---~e----=--==-
Till, olive-gray, silty - -
Sand, medlum to coarse, moderate sorting, sub-
angular to subrounded------eeeseocmeanrcamaen
Till, olive-gray, Silty---eeem--sccccmcccmmacnna

Clay, olive-black, noncalcareous; light-gray,
calcarecus, silt laminae—---mmcemceooaomnaan

151-53-1bba

Soil, brownish-black, sandy-----=-ece-ceamecoae

Send, medium to coarse, poorly sorted, angular
to subrounded=wevemcmmmccmcccmmaccnmumnooloan

Till, moderate-yellowish-brown, Vvery silty,.

. oxidized--=semmmme e e

Till, olive-gray to dark-greenish-gray, very
silty, unoxidized-c-ceemcaccvommcmmc e

Till, olive-gray to dark-green{sh-gray, very

clayey-«~-- mmemmmmeeer—ccscc————————
Sand, medium, moderate poorly sorted, angular
to subangular-------ececeeamcaoa- ————

Till, medium-gray to greenish-gray, silty,
very calcareous; interstratified gravel
from 98 to 103; poor semples-se=-=-cec—ceo--

Gravel, poorly sorted, angular to subangular,

Till, medium-gray to greenish-gray, silty------

Gravel, poorly sorted, angular té subangular,
sandy, iron stained---------c-cemmmmmcomo

Till, olive-gray, silty to gravelly-----we-=w--

82

Thickness Depth
(feet) (feet)
1 1
20 21
93 114
sk 168
11 179
17 196
60 256
I 260
L 26k
20 284
1 1
1 2
L 6
66 72
11 83
10 93
10 103
5 108
4 112
5 117
9 126




151-53-1cce

Geologic source Material

Glacial drift:

Glacial drift:

Soil, black, sandy-----sesmemeccwcccoccc—caaaoao
Sand, dusky-yellow, fine to medium, moderate
sorting, quartzose, oxidized----------------
Till, dusky-yellow, silty, oxidized--- -
Till, olive-gray, silty, oxidized---=----- -
Clay, olive-gray, slightly calcareous----------
Sand, medium to very coarse, poorly sorted,
gravelly; shale fragments predominate
Till, olive-gray, silty------s-cccmmemccocmcaax

151-53-1dcd

(Log furnished by Great Northern R.R.)

Soft yellow clay----
Fine sand--water----

Sand and some gravel

151-54-5¢cee

Soil, brownish-black, very sanpdy-------cewe-w-=-
Sand, pale-brown, fine to very coarse,
poorly sorted, subangular to subrounded,
quartzose; olive-gray near base-------------
Silt, olive-black, clayey~----=--r=-wcmcmecnoa=

83

Thickness
feet

10
50
79

116

25
36
50
80
85

89

1k
b2




151-54-17abb

Geologic source Material Thickness Depth
(feet) (feet)

Glacial drift:
Soil, brownish-black, sandy-----=s=—wec-om—mmaoas 1 1
Sand, pale-yellowish~brown, fine to medium,
well-sorted, subangular to subrounded,

o0xidizedemmce e 10 11
Clay, pale-yellowish-brown, very silty,

0X1d1Z2Ed-memmm e e 5 16
Cley, olive-gray, very silty, unoxidized------- I 20
Till, olive-gray, clayey--—-eermmocomecea o 22 Jived
Sand, medium to coarse, poorly sorted, sub-

angular to subrounded, gravelly 6 L8
Ti11, olive-gray, clayey-=-mm=we-ae——ooo—mooooo 15 63
Sand, medium to coarse, poorly sorted, sub- .

angular to subrounded, gravelly--=s-—-——=--o N 67
Till, olive-gray, very silty--=ceceeccaecaaooan 57 12h
Till, Slive-gray, very silty; interstratified .

sand-and gravel 56 180
Till, olive-gray, silty-- 18 198

Till, olive-gray, very silty-------- 29 227

Till, olive-gray, clayey to silty 110 337
Niobrara Formation:
Cley, olive-black, silty, calcareoug--------aax 20 357
151-54-20cce
Roadfill~--------- e e e 1 1
Glaciel drift:
Silt, pale-yellowish-brown, clayey, laminated-- 8 9
Sand, pale-brown, fine to medium; poorly sorted,
silty, oxidizZed--ee-meccmcmmaemeaean o 10 19
Sand, dark-gray, medium, well to moderately
sorted, subanguler to subrounded, quartzose,
Unoxidized-—memem e e ;e L .27 46
8ilt, dark-gray, clayey; light-gray silt
Llaminge == === oo el 17 63

8l




Geologic source

151-54-214d4

Glacial drift:

Glacial drift:

Glacilal drift:

Material Thickness
Soil, brownish-black, sandy------=-=wm-=c-c--- 1
Sand, very fine to fine, angular to sub-
angular, quartzose, oxidized-----we---e--e- 11
Sand, fine, subangular to subrounded, quart-
zose, oxidized---m--m-c-mmeomceoocnoa 13
Sand, fine, subangular to subrounded, quart-
zose, unoxidized---m--mocccomomeemsomnmsen 8
Till, olive-gray, very silty- 21
151-55-38ba
Soil, brownish-black, sandy to silty---------- 2
Silt, pale-yellowish-brown, very sandy,
oxidized--------—-c=-ce- ——— 2
Sand, very fine to fine, subangular, quartzose,
silty, oxidized-----w-c--m-mcvereemcmmnoooo 5
Sand, fine, angular to subangular, oxidized--- 12
Sand, grayish-black, fine, angular to sub-
angular, unoxidized; send is coarser near
Y L R LR L EE S DL DAL L 19
Clay, grayish-black-«--wmeceomroceccmcaonowen 12
151-55-11abb
Soil, brownish-black, silty----e--mee-- B 2
$8ilt, pale-yellowish-brown, sandy, very
calcareous, oxidized----c-c-ccocomaceanonan 2
Sand, very fine to fine, angular to sub-
angular, quartzose, silty, oxidized-------- 10
Sand, fine, subangular, quartzose, oxidized--- 7
Sand, fine, subangular, quartzose, unoxidized- 1k
Clay, olive-gray, slightly calcareoug------ - 17
151-55-11cee
Soil, brownish-black, sandy--~---=-we-mecea=-m- 1
Sand, light-olive-gray, fine to medium, sub-
angular to subrounded, oxidized-----~-c----- 23
Sand, olive-black, fine to medium, well-sorted,
subangular to subrounded, unoxidized-------- 16
Clay, light-olive-gray, slightly calcareous---- 18
Till, olive-gray, Silty----c-e-c-ccvcmcomcanan= 18
Sand, medium to coarse, moderately well-sorted,
gubangular to subrounded------=--scc---ce-co-

{feet)

Depth
Teet)

12
25

33
52

Lo
52

14
21
35
52

24
40
58
76

80




151-55~1lcce--Continued

Geologic source Material Thickness Depth
(feet) [Teet)

Glacial drift--Continued:
Till, olive-gray, silty to sandy------------ 13 a3
Sand, medium to coarse, moderately well-

sorted, subangular to subrounded. 3 96
Till, olive-gray, silty to sandy------- 7 103
Sand, very fine, clayey to silty-- 17 120
Till, olive-gray, silty------c--cemmcmcomo 70 190

Carlile Formation:
Clay, olive-black, silty, noncalcareoug----- 10 200
151-55-12dd42

(Log furnished by Fredericksons' Inc; Fargo)

City of Larimore Test Hole
Clay-----—-c-c-m- 10 10
Sand, dirty, fine 32 L2
Sand, fine ------ 10 52
Sand, dirty---------cmemmmmmemm—eeme——an 4 56
Clay=m-mormmm—cemcremcccemcecamemecmem—m———— 23 89
151-55-13ara
Glacial Drift:
Soil, brownish-black, sendy-----=---sc-=co-u- 1 1
Sand, PoOor semplef--i-mme-co-mmcmmameemme—a- L 5
Sand, medium, poorly to moderately poorly

sorted, angular to rounded, oxidized----- 5 10
Send, medium, poorly to moderately poorly

sorted, angular to rounded, unoxidized--- 10 20
Sand, medium, moderately well-sorted,

angular to subrounded--------ccccmm—caaoo 16 36
Sand, medium to coarse, moderately poorly

sorted, subengular; shale fragments

predominate--—-mmeecmm o mm e cmc—————— 14 50
Silt, olive-gray to dark-greenish-grey,

SaNdY-=wemmmmmmmmemcemmeccecaceceae—————— 13 63

151-55-18a8a
Glacial drift:
Soil, dusky-yellowish-brown, clayey-----«--- 1 1
Till, dusky-yellow, silty, oxidized--------- 10 11
Till, olive-gray, silty, unoxidized--- - 17 28
Till, olive-gray, clayey-------------- - b7 5
Till, olive-gray, silty----=---=cmcmmmacuaas 9




151-55-18aaa--Continued

Geologic source Material

Niobrara Formation--Continued:

Glacial drift:

Glacial drift:

Clay, olive-black, friable, very calcareous-

151-55-2hcce

Soil, brownish-black, silty----c--cccacauao-
8ilt, mottled pale-yellowish-brown and
moderate-yellowish-brown, clayey, slight-
ly calcareous, oxidized-----=--ec--cceuoan
Sand, very fine to fine, angular to sub-
angular, unoxidized; shale fragments
predominate---c-c-scommicnmce e e
Sand, very fine to fine, subangular to
subrounded, quartzose-------c--e-—-onooa
Clay, olive-gray, slightly calcareous-------

151-55-36aaa

Soil, brownish-black, silty---~-w-m-e-ac-u--
Silt, pale-yellowish-brown, clayey,
oxidized---wecmecmcrcme e e
Silt, olive-gray, clayey, unoxidized--------
Sand, fine, angular to subangular, quartzose
Sand, very fine to fine, angular to sub-
angular, quartzose-----—----—=-s-u-——-u
Clay, olive-gray, moderately calcareous

87

Thickness
eet

21

21

1k

11
22

=

105

30

39
53

10
12
20

31
53




152-50-29dda

Geologic source Material

Glacial drift:

Winnipeg Group:

Glacisl drift:

Soil, black, clayey to silty-----------o-uuuen
8ilt, yellowlsh-gray, very clayey; thin, light-
grey silt laminse; oxidized-------c--cmeeoo-
Clay, yellowish-gray, oxidized-«----vcere-mr-na-
Clay, olive-gray, slightly calcareous,
unoxidized----=-s-scccmccmrccc e
Clay, olive-black, noncalcareous
Cley, olive-gray, slightly calcareous;
scattered, light-gray, calcareous specks----
Till, olive-gray, very clayey; few rock frag-
ments present- B e et
Clay, dark-greenish-gray, slightly calcareous--
Clay, olive-black, noncalcereous---------------
Till, olive-black, sandy to silty, very
CcalCarecus-==~emeccsmurum e e m e m————————
Till, olive-black, very clayey-~--~-~-cs-cesau-n
Gravel, fine to coarse, poorly sorted, sandy;
clay and silt laminae present-----c--c-ca---o
Till, dark-yellowlsh-brown, sandy to very
gravelly, very calcareous--=--------e—wemo-a

Clay, pale-reddish-brown to dusky-red silty;
interbedded, thin, very-light-grey limestone

Sandstone, dark-reddish-brown, medium, well-
sorted, well rounded; calcium carbonate and
iron oxide cement----------e—cemmmmmmen

152-50-33bad .
(Log furnished by Porter Bros.)

Clay---- —-——
Sand---- -—
Shale---

152-51-1hecc2

Thickness
eet

(Log furnished by the Agricultural Research Service)

8ilt, moderate-yellowish-brown, mottled light-
gray to buff, clayey, oxidized--eeccececamaan
Clay, olive-gray slightly silty, noncslcareous,
unoxidized.
Clay, olive-gray, silty, noncalcareous-----~----

12

17

17

37
Ll

80
137
176

195
199

21k

283
293

295

20
131
195
197
209
217
218
220
257

294

12

29
L2




152-51-1hcec2--Continued

Geclogic source Materiel

Glacial drift--Continued

Dakota Group:

Glacial drift:

Dakkota Group:

Clay, olive-gray, slightly silty, noncalcareous-
Till, olive-gray, very silty to clayey,
slightly calcareous---«mw=-=m-meceemeceaa—anx
Till, olive-gray, silty to sandy, non-
CAlCAYEOUSa~==m=msccmrmammee———e——— e — e
Till, olive-gray, sandy, slightly calcareocus----

Sand, light-brownish-gray, coarse, well-sorted,
well-rounded, quartzose----=-c-cceew- -
Sand, light-brownish-gray, medium to coarse,
well-rounded, quartzose~------c-e-——ccw—cooo-
Sand, light-brownish-gray, fine to medium,
well-rounded, quartzosg--------coeacaconaaoa-
Sand, light-brownish-gray, coarse, well-sorted,
well-rounded, quertzose-~-e--=e-c-ere-coocoo-
Shale, dark-olive-gray to olive-black, slightly
C8leareoUsS-rr-===-c---msmesemecccmm—ee—a—oaao

152-51-15ddd

(Log furnished by the Agricultural Reseerch Service)

Soil, grayish-bleck, silty-e----coc-mmeecaccacan
Silt, yellowish-gray, clayey, noncalcareous,
oxidized-e-e-rccmconmmtmr et e e e
Silt, olive-gray, clayey, noncalcareous,
unoxidized-semecececmcmcccccne e e — -
Clay, olive-gray, slightly silty, slightly
CB)lCArEOUS-=mmm==m—— s eeemere s sm—e———————— o
Clasy, olive-gray, moderately silty,
NONCalcareous-———-—=ec-ccs—mmmcmmccmmm———————
Till, olive-gray, very clayey--------------c---c
Till, olive-gray, sandy; driller reports sand
from 100 to 103-----crecamemcmccr e

Sand, very fine to fine, subrounded to rounded,

Sand, fine, well-sorted, subrounded to rounded,

QUArtzose-—-—-------esemmm e —emmm—meceeeoeooo
Sand, very fine to fine, subrounded to rounded,

quartzose=--«-===cemmmmmcmamocmece——cce - me——e—
Sand, very fine, subangular to subrounded,

quartzosee==---mcecemmmmm e m— e me o
Clay, medium-dark-gray, slightly calcareous-----

89

Thickness Depth
(feet) (feet)
32 T4
11 85
16 101
11 112
10 122

5 127
8 135
12 147
15 162
2 2
N 6
L 10
30 Lo
B 3
18 111
15 126
2l 150
17 167
9 176
10 186




152-51-36ddd

Geologic source Material Thickness Depth
feet (feet)

Glacial drift:
Clay, yellowish-gray to moderately yellowish-

brown, silty, noncalcareous, oxidized------- 14 14
Clay, olive-gray; light-gray, very calcareous
silt laminae; unoxidized---~e~e-mmemememmanax 16 30
Clay, olive-gray, slightly calcarecus~--------- 39 69
Till, olive-gray, silty, very calcareous- 83 152
Till, olive-gray, silty to sandy 6 158
Till, olive-gray, silty----------- 25 183
Sand, olive-gray, medium to coarse, silty to
gravelly-a-memmcmor oo 17 200
Till, olive-gray; poor samples----=---cwoce—co- 51 251
Winnipeg Group:
Cley, pale-reddish-brown to moderate-reddish-
brown, silty, very calcareous 5 256
POOr SEmpPlef--=m-=wewosccmcceccaccmm—emcemem—— 1 257
152-52-9aa8
Glacial drift:
Soil, brownish-black, silty-----=eccew-caccman- 1 1
Clay, moderate-yellowish-brown to yellowish-
gray, silty, oxidized---wcrmmmcmcmommmmean 12 13
Clay, olive-gray, silty, slightly calcareous,
Y unoxldized---~--ecemmmmeamc e 21 3k
Till, dark-greenish-gray to olive-gray, silty;
numerous interstratified sand strata between
48 and 60 feet--e-mmmcommmmomcoccmcommcaee 32 66
1111, dark-yellowish-brown, silty to gravelly-- 33
Silt, olive-gray, clayey, very calcareoug~----- 5 10k
Ti1l, olive-gray, gravelly, very calcarecus-=--- 30 134
Dakota Group:
Sand, coarse, moderately well-sorted, angular
to rounded---w-m-ememom e 78 212
Shale, olive-gray, very slightly to non-
calcareous, lignitic-we—eemreocoomccccmaenas 6 218
Clay, mottled light-bluish-gray and moderate-
red, noncalcAreous-—---===-===emescammac—reae= 20 238
S8ilt, light-brownish-gray, very sandy, non-
calcareous; sand may be interbedded with
silt--- - -- -- 37 275
Clay, very pale-orange, very cCalcareouge------- 18 293
Red River Formation:
Limestone, white, microcrystalline~---w--c--=nw 1 294




Genloglc source

152-52-12bba

Material

Glacial drift:

Glacial drift:

Glacial drift:

Dskota Group:

Soil, brownish-black, silty-----=r==-ercr—creu-
8ilt, dusky-yellow, clayey, slightly
calcareous, oxidized-----wemcomcrmrenranuaaa
Clay, dusky-yellow, slightly silty, oxidized---
Clay, olive-gray, noncalcareous, silty; silt
decreases with depth, unoxidized------------
Till, olive-gray, sandy to silty--------ec-veou--
Till, olive-gray, very silty----o-=-ecvcecamcaea-

152-52-20bbb

Soil, brownish-black, sandy-----------e-cecow--
Sand, fine to medium, well-sorted, sub-
angular to subrounded, quertzose----e-=-=--=-
Clay, dusky-yellow to yellowish-gray, silty,
very calcareous, oxidized--------cowocoaoooo
Clay, -light-clive-gray, slightly calcareous----
Till, olive-gray, silty--------ce-cececeocanaa-
Silt, olive-gray, clayey, very calcareous
Sand, fine, well-sorted, angular to subangular,
quartzose-----=—mesccccccrrmmmmm—em o

152-52-26dcd

Soil, dusky-brown, sllty---w-sccccc—cocrccoooea
S8ilt, dusky-yellow, clayey, slightly
calcareous, oxidized -
Clay, light-olive-gray, unoxidized-------=-----
Till, olive-gray, 'silty, very calcareous
Sand, greenish-black, very fine to fine,
angular to subangular, quartzose, silty,
VEry CalCareouS-----se-----esemcccoccoococas
Sand, fine to medium, well-sorted, subangular
to subrounded, quartz2ose------e--emocccooce-
Till, olive-gray, very calcareous, silty
Sand, fine to medium, well-sorted, suba.ngular
to subroundede-s--cc-msececmemcmemmceccooona
Sand, medium to coarse, well-sorted, sub-
angular to subrounded; interstratified
olive-gray, silty, clay----==--=-mwr-—cocc-w-
Limestone boulder-----=-s-ceececaccmranoaaecooo

Sand, yellowish-gray, very fine; inter-
stratified olive-gray, silty clay-----------

91

Thickness
feet

25
18
14

N

16

Depth
feet)

10
35

67
T4

13
25
30

37
45

103

108
110

126




Geologic source

152-52-28aad

Material

Glacial drift:

Dakota Group:

Glacial drift:

Soil, black, clayey------c-cccmcmmmm i
Clay, yellowish-gray, silty, oxidized----------
Clay, olive-gray, slightly calcareous,
unoxidized--~-=——--—-rrmmrcmrr e
Till, olive-gray, silty---e--eceommmm e
Sand, mottled light-olive-gray, coarse, well-
sorted, subrounded to rounded, quartzose----
Clay, light-olive-gray, slightly silty---------
Sand, mottled light-olive-gray, fine to
coarse, subrounded to rounded, quartzose----
Sand, mottled gray, coarse to very coarse,
subrounded to rounded, quartzose------------
Gravel, fine tc coerse, poorly sorted,
subrounded to rounded---------cerecrcemcaaaa
Till, olive-gray, silty, very calcareous-------

Clay, brownish-gray to brownish-black,
ncncalcareous, medium-gray silt laminae

Sand, pale-yellowish-brown, medium, well-
sorted, quUartzose-se-eecmceccccmcveava—————

152-52-32aas8

Soil, brownish-black, silty------—-cccmcmmaano
81lt, dusky-yellow, clayey, oxidized-----~~=-=-
Clay, light-olive-gray, slightly calcareous,
unoxidized-cemas oo a
Till, olive-gray, silty----eee--eccmreccmcaae
Sand, very fine to fine, well-sorted, angular
to subrounded, quartzose----
Silt, olive-gray, clayey-~---=--c—--mmmecameea_
Sand, very fine to fine, well-sorted, angular
to subrounded, qQuartzose---—--cemmem-aaaoo-

92

Thickness
feet

13

12

1k
19

32
28

38
15

treat)

25
30

L2
43

57
76

108
136

17k
189

10

14
28

39
51

™




Geologic source

152-52-33ddd

Material

Glacial drift:

Glacial drift:

Glacial drift:

Soil, brownish-black, silty-----weccceccmaeea-
Clay, dusky-yellow, slightly silty, oxidized--
Till, olive-gray, sandy, unoxidized-----~eve-«
Sand, fine to medium, well-sorted, subangular
to subrounded, quartzose------co-comeeaoaaa
S8ilt, olive-gray, clayey; interstratified,
fine to medium, quartzose sand-~-------=w--
Till, olive-gray, silty; interstratified
fine to medium, well-sorted, quartzose,
gravel -
Till, olive-gray, silty to sandy-------------—-

152-53-2T7aaa

Soil, black, silty---
Till, moderate-yellowish-brown, silty,
oxidized- ———
Ti11l, olive-gray to dark-greenish-gray, very
silty, unoxidized.
Clay, olive-gray, silty: ———
Gravel, fine to coarse, very poorly sorted,
angular to rounded. --
Till, olive-gray to dark-greenish-gray, very
silty; driller reports gravel from 81 to 83
and 94 to 99

152-53-36bab
(Log furnished by U.S. Air Force)

Clay. : -
Gravel (dry --
7411 (clay & stone)
Clay (gummy, lacustrine) -—
Send, fine at top (also silty) and becoming

progressively coarser downward to gravel

at base. Many shale pebbleg---c---ccecaeaa-
Till, with much gravel

152-54-29cce

Sand, very fine to fine, moderately poor sorted,
angular to rounded, oxidized--~------c----w-
Silt, moderate-yellowish-brown to dark-yellow-
ish-brown, clayey to sandy, oxidized--------
Sand, very fine to medium, poorly sorted,
angular to rounded, oxidized-----~-ce-w-c----
Till, olive-gray, silty to sandy, unoxidized---

93

10

11
58

14
36
6

ks

15
L3
10

25
15

57
115

15

51
57

60

105

15
17

70

95
110

10

13
31




152-54-31bbb

Geologic source Material

Glacial drift:

Glacial drift:

Glacial drift:

Scil, black, sandy===ewes-comemocm .
Sand, very fine to fine, moderately well-
sorted, angular to rounded; interstratified
clay; poor semplesS--—--------cecomcmmmmomooo
Silt, grayish-orange, clayey to sandy-
Sand, medium, moderately well-sorted, angular

to rounded, oxidized---------ccocemmcmo
Sand, medium, moderately well-sorted, angular

to rounded, unoxidized-----------ccreeuaenao
Gravel, fine to coarse, poorly sorted, angular

to rounded, sandy------==--==cmmmmmucamaa- -~

Till, derk-greenish-gray to olive-gray, silty--

152-54-33baa

Soil, brownish-black, sandy-—------=--—ccccmoau-
Sand, very fine to coarse, poorly sorted,
enguler to rounded, oxidized-=---cm-mececean
Sand, medium to coarse, poorly sorted, angular
to rounded, gravelly, oxidized------wve-eeaau
Sand, very fine to fine, moderately poor
sorted, angular to rounded, oxidized--------
Silt, olive-gray to derk-greenish-gray,
clayey to sandy, unoxidized----m-c-ceea-- ==
Till, olive-gray to derk-greenish-gray,
unoxidized--====ccmcmecnm el

152-54-36ace

Soil, brownish-gray, silty---------eccanacaoaoo
81ilt, yellowish-brown, clayey, plastic,
oxidized-=-memme e el
Sand, coarse to very coarse, poorly sorted,
angular to subrounded, quartzose, gravelly--
Gravel, fine to medium, poorly sorted,
subrounded, sandy------seceecccmmmacmecaaann
8ilt, pale-yellowish-brown to dark-yellowish-
brown, clayey, oxidized--------cemccmmaanaa .
Till, olive-gray, silty, unoxidized-e----ece-uc
Till, olive-gray, clayey to sllty---w-e-ce-coo-

Thickness
feet

wn

O -

\n

12
14
i
76

1h
20
42

13

20
58
100




152-55-9cdd

Geologic source Material Thickness
feet
Glacial drift:
Soil, black, sandy---===-======-ereeco-csoro--a 1
Clay, dusky-yellow, slightly silty, non-
calcareous, oxidized---we-=eocomomeemmcaacean I
Sand, fine to medium, well-sorted, subangular
to subrounded, oxidized----w----evmwromcoooo 20
Sand, fine to medium, well-sorted, subangular
to subrounded, unoxidized---------c-ee-cam-- 23
Clay, light-olive-gray, slightly calcareous---- 5
Till, olive-gray, silty to sandy, very
calcareous —— ——- 55

Carlile Formation:

Glacial drift:

Glacial drift:

Shale, grayish-black, hard, noncalcareous,
L et e EEE L L L e et 18

152~55-13a8b

Soil, brownish-black, clayBy-----=---=wc===s==s= 1

Till, moderate-yellowish-brown, clayey to silty,
oxidized--ccmcecemrcmccm e

Till, dark-greenish-gray, very sandy----------- 11

Till, olive-gray, very silty------e--c-ecceoeo- 12

152-55-13cce

Soil, brownish-black, sandy-----w--eec-coccac-
Sand, fine, subangular to subrounded,
quartzose, oxidized----e-cercceemcmcncacaoaa
Clay, pale-yellowish-brown, oxidized-----------
Sand, fine, subrounded to rounded, oxidized;
shale fragments predominate~---«--cececmmmac-
Sand, very fine to fine, subangular to sub-
rounded, quartzose, oxidized-------c-cecua--
Sand, very fine to fine, subangular to sub-
rounded, quartzose, unoxidized------vwe-w---
Sand, fine to medium, subangular to sub-
rounded, quartZose-----s-s-srmcmccccecuvonnan
Sand, medium to very coarse, ‘angular to sub-
angular, quartzose, gravelly---------------- 13
Sand, fine to medium, subangular to sub-
rounded; shale fragments predominate-------- 19
Silt, dark-gray, moderately calcareocus, clayey- 1k

~N W 0w v

95

25

L8
53

108

126

20
32

L
19
28
3t
38
51

70
8l




Geologic source Material

152-55-1kbbb

Glacial drift:

Glaclal drift:

Thickness
feet

Soil, ¥rownish-bleck, sandy-----=--c=ceoamoaaaa- 1
Sand, dark-yellowish-brown, medium, poor to

moderately scrted, quartzose, silty--------- 9
Sand, mottled moderate-brown, coarse, moderately

sorted, subangular, oxidized-----=-cc—eocemean 10
Sand, mottled medium-gray, fine to very

coarse, subengular to subrounded, unoxidized- 22
Sand, mottled medium-gray, fine to medium,

subrounded-m-====mmmcem e m——a e 6
Sand, mottled medium-gray, fine to very coarse,

subrounded; shale fragments predominate----- I
Sand, mottled medium-gray, coarse, well-sorted,

subrounded; shale fragments predominate~---- 10
Silt, dark-greenish-gray, slightly calcareous-- 22

152-55-1hced

Roa@fill == e oo e e 2
Sand, very fine, subanguler

quartzose, silty, oxidized----eeecw-cecmauns 8
Sand, fine, subangular to subrounded,

quartzose, oxidized---=eeremoommmmeoco 10
Sand, very fine to fine, angular to sub-~

angular, quartzose, oxidized----e---uo-ooo L
Sand, very fine to fine, angular to sub-

angulsr, quartzose, unoxidizede---ee-eeeovac T
Till, olive-gray, cohesive, silty, moderately

Calcareous-=--=cmemmarra e ea—ame—ee L
Sand, very coarse to coarse, subangular to

subrounded, gravelly-----meme——mcccmmaaaaon L
Till, olive-gray, cohesive, silty, moderately

LN e R e TRy R 2
Gravel, fine to medium, subangular, sandy;

predominantly shale fragments---e--ecc--caa-o 13
S11t, olive-gray, cohesive, clayey, moderately

CBlCAreoUS-====m~mmmmescocmmcammr oo cmmcmaaa L
Till, dark-greenish-gray to olive-gray, very

cohesive------ ———— -—- 5

Depth
(feet)

10
20
L2
L8
52

62
84

10
20
24
31
35
39
41
Sk
58
63




152-55-20baa

Geologic source Materiasl Thickness Depth
“(feet) (feet)
Glacial drift:
Soil, brownish-black, silty----------=--c----- 2 2
Silt, dark-yellowish-brown, clayey, laminated,
oxidized T 9
Sand, dark-yellowish-brown, very fine to fine,
well sorted, silty, oxidized-------------w- 3 12
Till, moderate-yellowish-brown, very clayey,
oxidized-------e—mcommmcmeme e ncao e 10 22
Till, olive-gray, clayey to silty, unoxidized- 10 32

152-55-2kced

Rogdfill-m-me-———meresmee—m—ema——mce—mecmem e 2 2
Glacial drift:
Send, very fine, subangular, quartzose, silty,

oxidized-mmmmmmmemmomereceme e en e e e 8 10
Sand, fine, subangular to subrounded, quartzose,

oxidized-=mmemmeemmm e e emee 10 20
Sand, very fine, angular to subangular,

quartzose, oxidized-------s-=cmmmeremoomoann I 24

Sand, very fine, angular.to subangular,

quartzose, unoxidized-----=--------co--oomeo 7 31
Till, olive-gray, Silty-------c-m-mmmmmceaaocnn b 35
Sand, very coarse to coarse, subangular to

subrounded, gravelly--------===cc--mw=ooo-o- 4 39
Ti1l, olive-gray, silty: 2 L1
Gravel, fine to medium, subengular, sandy;

shale fragments predominate-----w---c-c--w-- 13 sk
Silt, olive-gray, moderately calcareous, clayey 4 58
Ti11, dark-greenish-gray to olive-gray-----=---- 5 63

152-55-27abb
Glacial drift:
Soil, brownish-black, silty----------=w-cc---u- 1 1
Silt, pale-yellowish-brown to derk-yellowish-

brown, sandy, oxidizeG-------gm--remomomomee 5 6
Sand, fine to medium, subangular to subrounded,

0XiAized--mm=mmmommmmmmeeemm—e i em o e 1k 20
Sand, fine to medium, subangular to subrounded,

unoxidized-c=-meemeccmeceemcce e mm e — oo 11 31
Silt, olive-gray, sandy------===--=-c----==c--=- 11 L2

152-55-27ddd
Glacial drifw:
So0il, black, Silty-=-=-w===-----c----somm—oo-ooo 1 1
Silt, moderate-yellowish-brown to dark-yellowish-

brown, oxidizede--=-=-=m---c-smeem—mooocooooo 1k 15
Sand, cosrse, moderately poorly sorted, angular

to subrounded; shale fragments predominate;

WNOXidized-vmmmmrmmmmmmmm e e o e cea e 19 34
8i1t, olive-gray to dark-greenish-gray, sandy--- 29 63

97




153-50-31cece

Geologic source Material

Glacial drift:

Winnipeg Group:

Glacial drift:

Dskota Group:

Roadfill--m o mm e e

Silt, moderate-yellowish-brown, clayey,

oxidized-—-—-—— -l
Clay, moderate-yellowish-brown, silty,

L T b Y
Clay, olive-gray, slightly calcareous-
Till, olive-gray, clayey--~------=—~—=x
Till, olive-gray, silty to sandy-----=e----w--
Till, dark-yellowish-brown to brownish-gray,

silty to sandy- ~—~----me---- B ittt
Sand, medium-light-gray, fine to very coarse,

silty, lignitic-----cmcmmmmmmmm
Silt, pale-brown to dark-reddish-brown--------
Till, dark-yellowish-brown, sandy to bouldery,

very caleareous--==-m------mmmmemmcao oo
Gravel, fine to-coarse, poorly sorted, sub-

angular; driller reports interstratified

Till, dark-yellowish-brown, sandy to gravelly,
VEery calCareouS-e=-==—mmm-mamec—mcmae— oo
Till, olive-gray, very bouldery---—----meeceo--

Clay, very-pale-orange, very calcareous-------
Poor samples--~--=-—m=-mmm e s

153-51-10dde

Soil, black, silty------cecmmmmmmoe e
Silt, yellowish-gray, clayey; light-brown
clay laminae; oxidized
Clay, yellowish-gray, oxidized---~m-cocceoaoq -
Clay, olive-gray; light-gray, calcareous
specks; unoxidized-------wmemm o
Till, olive-gray, very clayey-=—------e—-mo—o——

Sand, light-gray to medium-light-gray, fine,
well-sorted, quartzose~-=-« -—cecmmomcooaoan

Silt, olive-gray----~-=—mmoommmme

Sand, light-gray to medium-light-gray, medium
to coarse, subrounded to rounded; lignitic
near bas@-~—- -~

Red River Formation (?):

Glacial drift:

Poor samples—-—--- mme- el

153-51-25aaa

S0il, brownish-black, clayey---e-m-—--cmaocaos

Clay, moderate-yellowish-brown to dark-yellow-
ish-brown, silty noncslcareous, oxidized---

Clay, olive-gray, slightly silty; medium-gray
silt laminae; unoxidized; becomes less
silty with depth--

Thickness

(feet)
N

18
27

18

76

Depth
(feet)

N

14
92
134
161
180

186
190

198

207

225
252

253
25k

10
17

89
95

115
120

150

151

19

95




153-51-25aaa-~Continued

Geologic source Material

Glacial drift--Continued:

Till, olive-gray, silty to slightly sandy,
very calcareous--
Clay, olive-gray--
Till, olive-gray-------=---mmc-maaaeceee oo
Till, pale-brown to pale-reddish-brown, very
sandy, very calcareous-----—---—c-cmmmem—een
Silt, moderate-reddish-brown---weeceeccrca.aon
Till, moderate-yellowish-brown to pale-red-
dish-brown, very sandy; very bouldery from
170 $0 18lemmmmmm e e
Till, olive-gray, sandy, very calcareous-----
Gravel, medium to coarse, angular to sub-
angular; predominately limestone----------

Red River Formation:

Glaciel drift:

Glacial drift:

Limestone, bluish-white to pinkish-gray,
microcrystalline; bluish-white, very
calcareous clay---=-=---eecmmmoccneacao——a

153-52-18ddd

Soil, black, silty-------—s-comm e
S8ilt, moderate-yellowish-brown to pale-olive~
gray, clayey, noncalcareous, oxidized-----
Silt, olive-gray, clayey, unoxidized--«-w----
Till, olive-gray to dark-greenish-gray, silty
Gravel, fine to coarse, poorly sorted,
angular to subrounded--------memmmacenn_ o
Till, olive-gray, silty to gravelly, very
CalCAreOuUS== -m=~= o e
Till, olive-gray, very silty to sandy; sand
below 126 feet flowed 24 gallons per

BiNUte -~ e e e e
153-52-32¢che

Soil, brownish-black, clayey---==mece-amecccan

Clay, yellowish-gray, silty, oxidized-~--=-~w-u-

Sand, fine to medium, moderately sorted, sub-
angular to subrounded, quartzose, oxidized-
Clay, light-olive-gray, slightly calcareous,
unoxidized------- - e
Till, light-olive-gray, silty-m-cemeccamaaou_o
Sand, fine to medium, moderately sorted, sub-
angular to subrounded, quartzose
Clay, olive-gray, very silty -----------
Sand, fine to medium, well-sorted, subangular
to subrounded, quartzose-----eeereccacaaoon
Till, olive-gray, very silty; interstratified
fine to medium, poorly sorted sand; well
flowed 20 gallons per minute from sand at
B T O

Thickness

(feet)

25
16
27

14
50
39

15
Lo

10
18

10

Depth
feet)

120
136
163
166
170
191
195

203

208

16
66
105
113

122

126

10
16

31
7L
81

106

116




Geologic source

153-53-9cee

Material

Glacial drift:

Dakota Group:

Glacial drift:

Scil, black, silty------ ~=----wrm-ec----w——o-oe
Clay, pale-olive-gray to moderate-yellowish-
brown, oxidized----e-=e--mo-ooooo—wroememao
Till, olive-gray to dark-greenish-gray, very
silty to sandy, unoxidized--------------u--
Sand, poorly sorted, angular to rounded,
gravelly---—=«eummmmommmoce—m e s oo mem
Till, olive-gray to dark-greenish-gray, silty-
Gravel, fine, angular to rounded, sandy-------
Till, olive-gray, silty-----------=---c--u----
Gravel, poorly softed, angular to rounded,

Till, olive-gray, silty---------=-----
Till, olive-gray, sandy to very sandy:

8ilt, brownish-gray, sendy, noncalcareous,
laminae of gray, calcareous silt-----------

153-53-29aab

Soil, brownish-black, silty=--~w----=-----cc--
Till, dusky-yellow to yellowish-gray, silty,
very calcareous, oxidized---w-eow---- [
Till, olive-gray, playey, unoxidized------~---
Sand, fine to medium, poorly sorted, gravelly-
Ti1l, olive-gray, silty------=----=emeomoooa--
Till, olive-gray, clayey--=------- RGEEEE T
Sand, medium to coarse, poorly sorted, sub-
angular to subrounded, gravelly------=------
Till, light-gray, sandy:
Till, olive-gray, silty:

Belle Fourche Formation:

Glacial drift:

Clay, olive-black, silty, noncalcareous-------

153-54-27ced

Send, very poorly sorted, angular to rounded,

gravelly, oxidized--------=-v-=-eccrc--o—om
Till, grayish-orange, silty to sandy, oxidized
Till, olive-gray to dark-greenish-gray, silty-
Sand, coarse to very coarse, poorly sorted,

angular to rounded, gravelly-
Till, olive-gray, silty---e--e-cw-cemcoceco—a-
Sand, medium to coarse, poorly sorted,

angular to rounded----=--=ce--m-scemoao tomen
Till, olive-gray, silty----~---e--wcere—earoca-
Gravel, fine to medium, poorly sorted,

sngular to rounded, sandy------=--------m---
Till, olive-gray, silty to sandy; numerous

gravel deposits------——cmo-mommmmmeoo—ooo
Till, olive-gray, silty------w---w-c-cu--ooo—n

Belle Fourche Formation:

Shale, olive-gray; light-gray, calcareous silt
laming@ew-=--r imommmmam e ceemmmem e

Thickness
feet

Depth
{feet)

12
22
24
28
70
7h
79
150

168

128

130
148

164
241

262




153~55-2cdd

Geologlc source Material

Glacial drifth:

Glacial drift:

Glacial drift:

Glacial drift:

Soil, dark-brownish-black, sandy---------==e«--c

Sand, medium to very coarse, poorly sorted,
angular to subrounded, gravelly, oxidized---

Till, olive-gray to dark-greenish-gray, very
silty, unoxidized---w--—commmccmece e

153-55-keed

Soil, brownish-black, silty---------cocecammano
S8ilt, grayish-orange, sandy, oxidized----------
Sand, coarse, moderately sorted, angular to
rounded, oxidized------oemcmmcmecmcaemao
Sand, coarse, moderately sorted, angular to
rounded, unoxidized
Silt, olive-gray, clayey:
Till, olive-gray; poor samples~-----—--=---w---s

153-55-5¢ece

So0il, brownish-black, §ilty---ee-cmcuscmcmncean

S1ilt; poor samMples---~w--—-mmceemcmeeccccvromn.

Sand, coarse, poorly sorted, angular to sub-
rounded, oxidized-- —_—

Send, coarse, poorly sorted, angular to sub-
rounded, unoxidized----=-c~me—cocan-

Till, olive-gray to dark-greenish-gray---------

153-55-9add

Soll, brownish-black, sandy-----=-c=c-cec-meac-
Sand, fine to coarse, poorly sorted, sub-
angular to subrounded, quartzose. gravelly--
Send, medium to coarse, moderately sorted,
quartzose, oxidized; sand becomes finer
near bas -- -
Silt, medium-gray to dark-gray, clayey,
unoxidized-=cecommmrrcmcm e e

101

Thickness

{feet)

23

[ Rl

12
29
12

30
14

32

15

50
62

W v Wk

W

14
17




153-55-9add--Continued

Geologic source Material Thickness Depth
feet (feet)
Glacial drift--Continued:
sand, fine to medium, well-sorted, sub-
rounded to rounded, guartzose, unoxidized--- 16 33
gand, fine to medium, moderately sorted,
angular to subrounded, quartzose; very
clayey from 51 to 53===---re--emmmcoauocmna= 20 53
8ilt, olive-gray, very clayey, moderately
cohesive; scattered light-gray silt

leminge-r==--=-==--- s 33 8
Till, olive-gray, clayey--------===--==-====oc- 6 92
Till, brownish-gray, silty to sandy 10 102
Till, olive-gray, clayey to Bilty-- 78 180
Till, olive-gray, silty to sandy--- 17 197
Ti1ll, olive-gray, clayey-----=====m=-====cc--== 21 218
Till, olive-gray, silty to sandy, slightly

CBLCATEOUS == m=mmm== = smcmmrmemm——om e ———— 17 235
Till, olive-gray, clayey, cohesive 14 2k9

Greenhorn(?) Formation: .
Shale, olive-black, noncalcareous; scattered

medium-gray, noncalcareous, silt laminese«--- 11 260

153-55-16cce
Glacial drift:
Soil, grayish-black, sandy-------e=c=cc--=e-=== 1 1
Sand, grayish-orange, medium, well-sorted,

subangular to subrounded, oxidized-~-------- 17 18
Sand, olive-gray, medium to coarse, mod-

erately well-sorted, subangular to

subrounded, unoxidizedese===--recom—cwecoaon 11 29
Clay, light-olive-gray, slightly silty,

NONCAl CATEOUSE--=ammmmmmmmmmmmmmo oo cmam———e 9 38
Till, olive-gray, sandy----------e---c=co--oa-o 21 59
Sand, coarse, poorly sorted, subangular to

subrounded, silty 6 65
Till, olive-gray, clayey-- 54 119
Till, olive-gray, sandy---e-=-==-e==---ee-=c--co 32 151
Sand, medium to coarse, poorly sorted, sub-

angular to subrounded, gravelly------- 5 156
Till, olive-gray, sandy: [ 162
Send, medium to coarse, moderately well-sorted,

subangular to subrounded; minor smounts of

silt and clay------==s--mcmcememmeoemeaaoaeo 28 190

Carlile Formation:
Shale, olive-black, moderately fissile, non-
calcareous; difficult drilling between
210 and 2Llmmmmccaimmceceeem oo 30 220

102




153-55-24bbb

Geologic source Material Thickness Depth
feet (feet)
Glacial drift:
Soil, dark-brown, sandy-----—-=---ccmcmraccaaaa 1 1
Sand, dusky-brown, fine to medium, well-sorted,
subrounded, quartzose, oxidized-~---------a- 9 10
Till, olive-gray, clayey, very calcareous,
UNOX1GiZed- o m oo e oo e e 71 81
Sand, medium to coarse, poorly sorted---------- 1 82
Till, olive-gray, clayey------cceeccermcocaman. 153 235

Sand, medium to coarse, moderately well-
sorted, subangular to suorounded,

QUArtZ08e-=—m==r=mmmmm e eeean 9 2kl
Till, olive-gray, sandy to gravelly- Ls 289
Till, olive-gray, clayey-=-—-----—o——=--- - 9 298
Greenhorn Formation:
Clay, olive-gray, silty, very calcarecus;
light-gray silt laminae---=-=-cccccmamameaao 17 315
153-55-328aa
Glacial drift:
Soil, brownish-black, silty---------w-vecmmcaaa 1 1
Silt, yellowish-brown, clayey------emeccccae—co 2 3
Sand, very coarse, poorly sorted, angular to
rounded, gravelly, oxidized-------ccccmermen T 10
Sand, coarse, poorly sorted, angular to sub~
rounded, oxidized---------c-mcccmmmmemee o 12 22
Till, olive-gray to dark-greenish-gray, silty-- 28 50
Gravel, poorly sorted, angular to rounded------ 3 53
Silt, olive-gray to dark-greenish-gray, sandy-- 6 59
Till, olive-gray to dark-greenish-gray, silty;
boulders from 124 to 126e-ecmaemcmmamaacooon % 155
Sand, very coarse, poorly sorted, angular to
subrounded, gravelly---------=-c-eocmmcmaaa 2 157
Till, olive-gray, very silty--~--ecewemcmmecoonn 19 166
Carlile Formation:
Shele, olive-gray, hard; light-gray silt
laminae; noncalcareous==------=-=e-mmmemaoan 23 189
153-55-33acd
Glacial drift:
Soil, brownish-black, sandy----=-----=sc-cereeoo 1 1
Sand, medium to coarse, moderately well-
sorted, subangular to subrounded, oxidized;
very gravelly from 12 to 17-----=ccmcmmmeaano 17 18
Sand, medium to coarse, moderately sorted,
subangular, unoxldized--w--c-mcsaca oo 15 33
Clay, light-olive-gray, very silty- 7 Lo
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153-55-33add

Geologic source Materisl Thickness Depth
(feet) feet)
Glacieal drift:
Soil, brownish-black, sandy---e---==-c---=-c=---- 1 1
Sand, medium to coarse, moderately well-
sorted, SUDANEULEY==-======c=-c---cemca——ee 37 38
Clay, olive-gray, very silty-----------=-ecen-- 8 46
511t, olive-gray, clayey, slightly
cohesiv - - 21 67
Till, olive-gray, clayey-------~==c--c=sem====- 13 80

153-55~33ddd

Glacial drift:

Soil, brownish-black, sandy---«e=--c--~-=-e-c== 1 1
Sand, very fine to fine, subrounded, quartzose,

oxjdizedeve-mmcmmmrmmemr e e 21 22
Sand, fine to medium, subangular to sub-

rounded, oxidized----ee---cccmcccenmannonano 3 25
Sand, fine, subrounded to subangular,

oxidilzed----—-memeocm o e e c oo 10 35
Sand, fine to medium, subangular to sub-

rounded, quartzose ———— - - 5 ko
Sand, medium to coarse, subangular to sub~

rounded, quartzose, gravelly=-------e-co-oc- 4 Ll
Gravel, fine to medium, subangular------------- 13 57
Sand, very fine to fine, angular to sub-

angular, silty------- - - 14 7L
8ilt, olive-gray-------em-=comecmeoocmmmcomann 5 76
Till, olive-gray, moderately calcareous 8 8l

153-55-34ccel
Kyllo Obs. Well No. 1
Glacial drift:

Soil, black, very silty-----------ccmmommacaano 1 1
Clay, moderate-yellowish-brown, silty to

sandy, very celcareous, poorly to mod-

erately cohesives-wemecccmmcmcrcmmmcceenn 5 6
Sand, medium to coarse, moderately well-

gorted, subangular, oxidizede-=----=--ce-ec-- 24 30
Sand, fine to medium, moderately well-

sorted, angular to subangular, unoxidized«~- 25 55
Clay, olive-gray, moderately cohesive, silty;

scattered sand grains and pebbleg-----w-c--- 5 60

10k




Geologic source Material

153-55-3kccc2
Kyllo Obs. Well No. 2

Glaciel drift:

Glacial drift:

Glacial drift:

Glacial drift:

Thickness
feet
Soil, black, clayey--~«--==mmmmcee—macmmecaeoaa 1
Clay, moderately yellowish-brown, moderately
cohesive, 8ilty-ver-mccmmmeem oo 9
Sand, fine to medium, moderately well-sorted,
angular to subangular, oxidized-e--w--eecca-- 20
Send, mediuy to coarse, moderately well-
sorted, angular to subangular, unoxidized--- 30
Sand, medium to coarse, poorly sorted, sub-
angular, gravelly ——— 2
Clay, olive-gray, moderately calcareocus, silty
to gravelly: - - 8
153-55-34cce3
Kyllo Obs. Well Ro. 3
So0il, bback, clayey------=--ccmmmemmcmaocia o 1
Clay, moderate-yellowish-brown, poorly to
moderately cohesive, silty-t-w-vccocmmeacooo L
Sand, fine to medium, moderately well-sorted,
subangular to subrounded, oxidized-~-----w-- 25
Sand, fine to medium, moderately well-sorted,
subangular to subrounded, unoxidized----e=-- 5
Sand, medium to coarse, moderately well-
sorted, subangular - —— 10
Clay, medium-dark-gray, moderately cohesive,
silty, contains some large sand grains
and pebbles---=-mceemcmmcc e cmecmacaemae 15
153-55-3kceck
Kyllo Obs. Well No. k4
(Drille?'s log)
Topsoil, black, Silty-=--=---ceccmmemmccmmaman. 1
Clay, yellowish-brown, silty- - 6
Sand, fine, medium to coarse--- -- 58
Clay, olive-gray, sandy, silty----wer-ccecacano 10
153-55-3kcec5
Kyllo Production Well
81lt, clayey=----ccmeamemam e 5
Sand, fine to medium, moderately well-sorted,
gravelly, oxidized; some limonitic stain---- 18
Sand, fine to medium, moderately well-sorted,
clayey; scattered silt laminae-----o-------- 2
Sand, fine to coarse, moderately sorted;
scattered silt and clay laminae------------- 28
Sand, fine to coarse, poorly sorted, gravelly;
scattered clay laminge-----=-----vemocoaonno 7
T111(?), olive-gray, clayey 2
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Depth
(feet)

10
30
60
62
70

30
35
45

60

23
25
53

60
(]




Geologic source Material

153-55-3kcech
Kyllo Pilot Test Hole

Glacial drift:

Glacial drift:

Glaciel drift:

Glacisl drift:

Thickness
feet
Soil, black, clayey----=------—=-c-----s-sooeao 1
Clay, moderate-yellowish-brown, poorly to
moderately cohesive, silty, oxidized-------- 4
Sand, medium to coarse, moderately well-
sorted, subangular, oxidized----------c----- 27
Sand, medium to coarse, moderately well-
sorted, subangular, unoxidized-------w=------ 21
Gravel, medium to coarse, poorly to mod-
erately sorted, subangular, sandy----------- 3
Sand, medium to coarse, poorly sorted, angular
to subangular, gravelly---------==-----cc---= i
Clay, medium-dark-gray, moderately cohesive,
very calCareouS-~«sm=mcr-memcommneecma—oo-o- ‘10
153-55-3kced
Kyllo Obs. Well No. 5
Soil, black, clayey--~~====rec-—wsccecmcmcoooooaao 1
Clay, moderate-yellowish-brown, very silty,
poorly to moderately cohesive------ec--occac-a L
Sand, fine to medium, moderately well-sorted,
subangular to subrounded, oxidized-----=--~--- 25
Sand, fine to medium, moderately well-sorted,
subangular, unoxidized----c-~+--wemmmcccnccaan 11
Sand, fine to coarse, poorly sorted, subangular- 9
Clay, dark-gray, silty, moderately cohesive;
few coarse sand grains and pebbles----wr--e-- 10
153-55-35bbb
Sand, medium, moderstely well-sorted, oxidized-- 15
Sand, fine to medium, moderately poorly sorted,
engular to subangular; clayey between 29
BNE 35— m oo e 20
Sand, fine, moderately poor sorted, clayey,
unoxidized-w--- e e e 5
Silt, olive-gray to derk-greenish-gray,
unoxidized------cc-ccomcmc 23
153-55-36aasa
Soil, brownish-black, sandy---=-=em-merrecemcaa- 1
Sand, coarse, poorly sorted, quartzose,
oxidizedeemm—mmce oo 2
Till, moderate-yellowish-brown, sandy,
unoxidized---c-=cemmecrmmmcecm e meea 1
Till, olive-gray to dark-greenish-gray,
unoxidized-=-=e-mcormmr e ccc e 1
Sand, poorly sorted, gravelly; poor samples- 3
Till, olive-gray, silty------m-memc—cmmmmoeoaoo 24

Depth
(feet)

32
53

60

70

30

Ly
50

60

15

35
4o

63

oW e

A Co\n




Geologic source

154-51-19cce

Material

Glacisl drift:

Dakota Group:

Glacial drift:

Dakot:a Group:

Glacilal drift:

Dakota Group:

Soil, black, clayey--=~--=--cemacmamaca D
Clay, dark-yellowish-orange to light-olive-
gray, oxidized. R Rt e L L
Clay, olive-gray, unoxidized---------c--neeeuo
Till, olive-gray to dark-greenish-gray, very
sllty, very caleareous--------——---c—ceuoo

Sand, medium to coarse, moderately poor sorted,
subrounded to rounded, quartzose; brownish-
gray, noncalcareous clay laminae------------

Clay, olive-gray, silty, slightly calcareous---

Silt, light-bluish-gray to greenish-gray, non-
calcarecus; numerous sand laminae between
205 and 219 B e

Silt, yellowish-gray, clayey, noncalcareous----

Sandstone, coarse, well-sorted, quartzose,
hard, pyrite cement--------ceooomm

Clay, light-brownish-gray, sandy---------ce----

154-52-Tbbb

Soil, brownish-black, clayey---=-m===e=emeacu-c
Clay, yellowish-gray to dusky-yellow, silty,
slightly calcareous, oxidized-----memcaeuao_
Clay, light-olive-gray, noncalcareous, silty,
unoxidizedememrercmr e e m———————
Clay, light-olive-gray----------ceceecmmcmccaaa
Till, olive-gray, Clayey-----wewecweeceaan
Silt, olive-gray, clayey, very calcareous
Till, olive-gray, sandy---------cmcccmerevcanao

Clay, olive-black, silty, noncalcareous; light-
gray silt laminge------ceaccommmmmccmmmeoaes
Sand, fine to medium, very well-sorted, rounded
to well-rounded, Quartzose----c-c-camcmacaoo

154-53-21bbb

Soil, brownish-black, clayey------c=wececcccemaan
Till, grayish-orange to light-olive-gray,

slightly calcareous, oxidizedm--=-eeceamcaan.
Till, olive-gray to dark-greenish-gray, clayey--
Gravel, medium to coarse, poorly sorted,

angular to rounded, sandy----e-r=c-cemcamaau-
Till, olive-gray, clayey---w-e--c-ccmcacaaa
Gravel, medium to coarse, poorly sorted
Till, clive-gray, clayey to sandy-----------=-=-

Shale, olive-gray, silty; light-gray sand
laminae; numerous light-brown calcite prisms-
Shale, olive-gray, silty, hard---------cocncmo--
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Thickness Depth
(feel) (feet)
2 2
15 17
52 69
48 117
L3 160
10 170
Lo 219
31 250
2 252
11 263
1 1
1k 15
8 23
65 88
12 100
5 105
39 1h4
2 16
5 151
1 1
17 18
58 76
2 78
2 80
1 81
8l 165
13 178
11 189




Geologic source Material

154-54-1aaa

Glacial drift:

Dakota Group:

Glacial drift:

Glacial drift:

Thickness Depth
(feet) {feet)

Soil, brown,sandy--ce-s——e-mrmmom e e 1 1
Sand, dusky-yellow, fine to medium, subangular

to subrounded, poorly sorted, clayey to

gravelly, oxidized--—-----cosocmcocmcnamuo 10 11
Clay, light-olive-gray, slightly calcareous,

unoxidized---cmmceremccmmcc e 20 31
Till, light-olive-gray, clayey---=----=--------u 1k 45
Seand, medium to coarse, poorly sorted, sub- -

angular to subrounded, gravelly---c--c--ewe-- 2 L7
Till, olive-gray, clayey-=----=----eueeecooueeca 9 56
Till, olive-gray, clayey; numerous thin,

coarse sand and gravel strata--------cceceo-o 104 160
Till, light-olive-gray, silty to sandy-- 6 166
Till, olive-gray, clayey--=-r=mmm-mmmo—mocnoaoo U5 211
Clay, olive-black, silty, slightly calcareous;

light-gray silt laminae; scattered calcite

Prism@-c--ceemcmem e 10 221
Clay, olive-black to light-gray, very silty,

noncalcareous, hard-----c--cccmcccmcrmcaa—o 10 231

154-54-18cdc

Soil, brownish-black, sandy------e--e-eewe-caa- 1 1
Gravel, fine to coerse, very poorly sorted,

angular to rounded, sandy, unoxidized------- 2 3
Till, moderate-yellowish-gray, gravelly-~------ 2 5
Till, olive-gray to dark-greenish-gray, very

8ilty--—mm e mm e e 12 17
Sand, moderately well sorted, subangular to

subrounded; poor sampleg-----m--c—=m--o= S 17 34
Gravel, very poorly sorted, sandy-----=-=-c---= 11 45
Till, olive-gray to dark-greenish-gray, silty-- 81 126
Hole abandoned

15k-54-26bbb

Soil, brownish-black, silty---=----c—memacoaaao 1 1
Till, dusky-yellow, clayey, very calcareous,

oxjdizede s e el 10 11
Till, olive-gray, clayey, unoxidized------w---- 15 26
Sand, medium to coarse, moderate sorting, sub-

gngular to subrounded, gravelly 3 29
Till, olive-gray; poor samples----- L9 78
Till, olive-gray, clayey-------- 52 130
Gravel, fine to coarse, poorly sorted, sandy--- 6 136
Till, olive-gray, clayey 35 171
Till, olive-gray, silty to sandy-------c--=cea- 38 209
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154-5k-26bb--Continued

Geologic source Material

Belle Fourche Formation--Continued:

Glacial drift:

Clay, olive-black, very silty, noncalcareous;
light-gray silt laminge----«-ec-ccevomncacaan

154-55-11bbb

Soil, brownish-black, sandy: -—
Sand, light-olive-gray, medium to coarse, well-
sorted, subangular to subrounded, quartzose-
Till, olive-gray, clayey to siltye«----------e-
Ti11, olive-gray, clayey, very calcareous--<---
Clay, olive-gray, silty, very calcareous-------
Ti11l, olive-gray, clayey to silty-------<e-----
Sand, coarse, very poorly sorted, subangular,
silty to gravelly--~------coreccmcmcocaaunnan
Till, olive-gray, clayey:
Sand, fine to coarse, poorly sorted, subangular
to subrounded’ gravellyw-v--—-—ceecomawacaan
Till, olive-gray, clayey to sandy--------------
Sand, medium to coarse, poorly sorted, sub-
angular to subrounded, gravelly------wew----
Till, olive-gray, clayey -
Till, olive-gray, sandy to gravelly-----------=

Greenhorn Formation:

Glacisl drift:

Shale, very light-gray, silty, bentonic, very
calcareous------ ———

15Lk-55-1kcee

Soil, dark-brown, sandy
Sand, medium-brown, medium to coarse, moderate
to well-sorted, subangular to rounded,
oxidized. .-
Sand, mottled-brown, medium, poor to moderately
sorted, subangular to rounded, oxidized-----
Sand, mottled-brown, fine to medium, poorly
sarted, subangular to subrounded, oxidized--
Sand, mottled brown to gray, medium to coarse,
subangular to subrounded, unoxidized-~------
Sand, gray, fine to médium, subrounded to
rounded, quartzose- - -
Till, olive-gray, clayey ——
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Thickness
eet

10
10
38

10
21

231

26
L
137

146
171

174
211

239

259
302

315

15
25
63

73
9k




154-55-1hcdd
Groth observation well 3

Geologic source Material

Glacial drift:

Glacial drift:

Glacial drift:

Sand, fine to coarse, poorly sorted, sub-
subrounded, quartzose, oxidized---~---==ea-
Sand, medium to coarse, moderately sorted,
subrounded to rounded, quartzose, oxidized-
Sand, medium to coarse, moderately sorted,
subrounded to rounded, quartzose, gravelly,
unoxidized--~e-~eemem e eeeee
Sand, fine to medium, moderately sorted, sub-
rounded, quartzose-----——-----cemmommmanaoo
Sand, fine, well-sorted, subrounded to
rounded, quartzose
Till; poor Samples—--ew-emee—cmmcmeccaceeccecen

15k-55-1kdce
Groth observation well L

Sand, very fine to fine, moderately sorted,
subangular to subrounded, quartzose,
oxidized-mc - e el

Sand, fine to medium, well-sorted, subangular
to subrounded, quartzose, unoxidized-------

Sand, fine, well-sorted, subangular to sub-
rounded; numercus shale and limestone
fragments--——-ememme ool

Sand, fine to coarse, poorly sorted, sub-
angular to subrounded, quartzose-----—------

Sand, fine to medium, moderately sorted, sub-
angular to subrounded, quartzose-----------

Sand, fine, well-sorted, subrounded, quartzose

Silt, medium-derk-gray to olive-gray----------

154-55-15¢ccc

Soil, brownish-black, sandy--------e=e=ceceeau
Gravel, fine to coarse, very poorly sorted,
angular to rounded, sandy, oxidized--------
Band, very coarse, poorly rounded, angular to
rounded, gravelly, unoxidize@---=—-e—-ac—--
Till, olive-gray to dark-greenish-gray, very
B R L Ty
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Thickness
feet

20
16

13

12

30
10

1k
18

Depth
(feet)

13

20
ko

56
63

13
20

32
Lo
70
84

10
24
k2




154-55-15dcc

Geclogic source Material

Glacial drife:

Glezcial drifi:

Glacial drift:

Sand, very coarse, subangular to subrounded,

Silt, pale-yellowish-brown to moderate-
yellowish-browm, slightly calcareous-------
Sand, coarse to very coarse, quartzose,
gravelly, oxidized~-----e-s-vcmomcccamaaaao
Send, coarse to very coarse, quartzose,
gravelly, unoxidized----------mcmmmmmu
Sand, fine to medium, subrounded to rounded,
quartzose--—-—cm e o
Gravel, fine to medium, subrounded, sandy-----
Sand, medium, well-sorted, subangular,
QUArtZ0Se—-—- oo
Sand, fine, well-sorted, subangular to sub-
rounded, quartzose---------c-mmeccccccaaca.
Till, olive-gray, clayey-
Silt, olive-gray-------~c—=eecemccmmcacca.

15k-55-17cce

Soil, brownish-black, silty---=-ccmmeaccamoo-o
Silt, moderate-yellowish-brown to pale-olive-

s N Rt
Sand, fine to medium, moderate poorly sorted,
angular to rounded, oxidized-------~---m---

Sand, fine to medium, moderate poorly sorted,
angular to rounded; sand becomes more
coarse with depth; unoxidized---w-cwcacaa——-

Sand, medium to coarse, very poorly sorted,
gravelly~---cmccmom e e -

Silt, olive-gray to dark-greenish-gray--~-----

154-55-18cce

Soil, brownish-black, sandy-------==c-cecc-c--
Sand, medium to coarse, moderate poorly sorted,
angular to subrounded, oxidized-w---a-w-owaa-
Sand, medium to coarse, moderate poorly sorted,
angular to subrounded, unoxidized--------a-
Sand, coarse, poorly sorted, subangular to
subrounded, gravelly-----ceceeaocomomooaoo
Till, olive-gray to dark-greenish-gray, silty-
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Thickness Depth
(feet) (feet)
b b
L 8
9 7
b 21
18 39
3 42
2 jnn
20 6k
15 79
5 8k
1 1
2 3
17 20
20 40
13 53
21 4
1 1
2k 25
5 30
3 33
9 b2




154-55-23aaa

Geologic source Material Thickness Depth
(Teet) feet)

Glacial drift:

Soil, brownish-black, sandy---~-=~---c-c-eaca-- 1 1
Sand, fine to medium, moderately sorted, sub-

rounded to rounded, quartzose-----e-a--ew--- 8 9
Sand, fine, well-sorted, subangular to sub-

rounded, quartzose, oxidized---------mwamaan 6 15
Sand, fine, well-sorted, subangular to sub-

rounded, quartzose, unoxidized-----=-==----n 14 29
Till, olive-gray, silty to sandy--------v-e---o 13 L2

15L-55-23baa2
Groth observation well 1

Glacial drif+:

Soil, brownish-black, sandy--------c-c-coromea- 1 1
Sand, fine to coarse, very poorly sorted,

subangular to subrounded, quartzose--------- L 5
Sand, medium to coarse, poorly sorted, sub-

angular, quartzose, oxidized---~------vunae- 10 15
Sand, medium, well.sorted, subangular, well

rounded, quartzose, unoxidized-----em------n 5 20
Sand, fine to medium, moderately sorted, sub-

angular to rounded-----=--c-mcemmmcccoccanno—— 5 25

Sand, medium, well-sorted, subangular,
guartzose; shale fragments increase with

154-55-23baa3
Groth observation well 2

Glacial drift:
Soil, brownish-gray, sandy-------ce-remccccceno 1 1
Sand, fine to medium, moderately well-sorted,
subrounded to rounded, oxidized; shale
fragments predominate---w-—---eomaomomaommooo 6 7
Sand, fine to coarse, poorly sorted, subangular
to subrounded, quartzose; minor amounts of

shale gravel; oxidized------m-meemoococoaaan 11 18
Sand, fine to coarse, poorly sorted, subangular

to subrounded, quartzose, unoxidized-------- 5 23
Sand, coarse, moderate poorly sorted, sub-

rounded to subangular, gravelly---we-o-cwe--- T 30
Sand, medium to coarse, moderately sorted,

subangular to subrounded, qQuartzose--------- 26 56
Sand, fine to medium, moderately sorted, sub-

angular to subrounded, quartzose------------ 7 63
Sand, medium, poorly sorted, subangular to

subrounded, QquUartzose----we--ccmccmaaa oo 5 68
Till, olive-gray, clayeyr-=me=m-memmcemcao—cmaan 6 ™
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154-55-23baalt
Groth observation well 6

Geologic source Materisl Thickness Depth
feet TI’&E)
Glacial drift:
Soil, brownish-black, sandy--~---e--cc-cvma-one 1 1
Sand, dusky-brown, fine to medium, well-sorted,
subangulaer to subrounded, quartzoge--------- 10 11

Sand, dusky-yellow, medium, moderately well-

sorted, subangular to subrounded, Quartzose,

gravelly, oxidized----- 10 21
Sand, olive-gray, medium to coarse, well-sorted,

subangular to subrounded, quartzose,

unoxidized. ———— 35 56
Sand, coarse, moderately sorted, subangular to

subrounded, gravelly 7 63
Till, olive-gray, Silty--~---ece-cmcecmmmmacoaas 11 T4

15k-55-23bab
Groth observation well 5

Glacial drift:

811t, moderate-brown, clayey, very calcareous-- 3 3
Sand, fine to very coarse, poorly sorted, sub-
angular to subrounded, oxidized----w---e-=es 11 1k
Sand, fine to very coarse, poorly sorted, sub-
angular to subrounded, unoxidized----------- 3 17
Sand, medium to very coarse, poorly sorted,
subangular to subrounded, gravelly--w=-=----- 16 33
Sand, fine to medium, moderately sorted, sub-
rounded, quartzoge---------- 34 67
Till, olive-gray; poor ssmples 73
154-55-2kabb
(log furnished by Great Northern RR)
5 5
2 7
19 26
2 28
4 32
7 39
16 55
Black rock meemtccmemmmaaman 8 63
Dry sand. - 5 68
Clay and sand - - 96 164
Clay and gravel -- 7 171
DIy gravel-se—e-eee— e e e oo cmmmccmmmeimen N 175
Sand and clay----=-=-=-ce-mcmee-aman 113 288
Blue clay--soft T 295
Blue shale (water bearing)--------=c-ceceacou- 102 397

113




154-55.26bbb

Geologic source Material

Glacial drift:

Glacial drift:

Glacial drift:

Soil, brownish-black, sandy-----------~--w-=---
Sand, very fine to fine, angular to sub-
rounded, quartzose, oxidized----=-w---w-w--
8ilt, moderate-yellowish-brown, calcareocus----
Sand, fine to medium, moderately sorted, sub-
angular to subrounded, quartzose, oxidized
Silt, olive-gray, calcareouS-=-----==s=ccecow=-
Sand, fine to medium, moderately sorted, sub-
angular to subrounded, quartzose-----------
Sand, fine to coarse, poorly sorted, angular
to subrounded, quartzoge-------re-ceacc-—ss
Sand, medium, well-sorted, angular to sub-
angular, qUartzoge----=--wevmmmcommm-omooan
Till, olive-gray, sandy-------=---=-c-----=ce=-
Sand, medium to coarse, moderately sorted,
angular, quertzose----==-~es-memcmccoamaao-—
Till, olive-gray; poor samples----=------------

154-55-27dcd

Soil, brownish-black, sandy--~-----====c-c----

Sand, fine to medium, moderately sorted, sub-
angular, quartzose, oxidized----w---w-wc----

Sand, very fine to fine, moderately sorted,
subangular to subrounded, quartzose,
oxidized---ce-ro-mcmacemmmcce o m e e

Sand, very fine to fine, moderately sorted,
subangular to subrounded, quartzose,
unoxidized--vssvecmaen - -

Till, olive-gray, silty---------=-re-e-cewanao

154-55-29¢cce

Ro@AFillomcwmm e o mam e

Sand, fine to coarse, poorly sorted, sub-
angular to subrounded, quartzose, oxidized-
Sand, fine to coarse, poorly sorted, sub-
angular to subrounded, quartzose,
unoxidized--w-w-u- - -
Sand, very fine to fine, moderately sorted,
subangular to subrounded, quartzose~--~-—w--
Sand, fine to medium, moderately sorted, sub-
angular to subrounded, quartzose-----------
Sand, very fine to fine, moderately sorted,
subangular to subrounded, quartzose---—=---
Till, olive-gray-------=--cccccccccmmren——————
Send, medium to coarse, poorly sorted, sub-~
angular, quartzose, gravelly-w-~-c-em-c-a---
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Thickness
eet

-
~® W @

16

11
13

15
17

ko
48
66

7
8k

17
27

35
53

12

15
20
28

5}
43

51




154-55-29cce--Continued

Geologic source Material

Glacial drift--Continued:
Clay; from Driller's Log--no samples-----==we-=
Send, fine to medium, moderately sorted,
angular to subrounded, qQuartzose------ww---
Till, olive-gray; poor sampleg---------—cm--ox

154-56-1dbb

Glacial drift:
Soil, brownish-black, sandy-----------c-cecauu
Sand, dusky-yellow, fine, well~sorted, sub-
angular to subrounded, 8ilty---------------
Sand, light-olive-gray, coarse to very coarse,
moderately sorted, subangular to sub-
rounded, quartzoge~--~-=c--ccmomcamccccaanoo
Send, medium to very coarse, well-gorted, sub-
angular to subrounded, gravelly------------
8ilt, olive-gray, very clayey, very calcareous
Till, olive-gray, clayey; interstratified sand
and gravel between 81 and 100 feet-w----—ov
Sand, olive-gray, coarse, moderately sorted,
subangular to subrounded, gravelly----~----
Till, olive-gray, clayey:
Carlile Formation:
Shale, olive-black, silty; light-gray silt
laminations; noncalcareoug---------ecocoae-o

154-56-23baa

Glaciael drift:
Soil, brownish-black, sandy-----------ccccea--
Sand, medium to very coarse, poorly sorted,
angular to rounded, gravelly, oxidized-~---
Till, moderate-yellowish-brown, silty,
oxldized~-~o-ocmco e ——-
Till, olive-gray to dark-greenish-gray, silty,
unoxidized------ -
Gravel, fine to medium, poorly sorted, angular
to rounded---~-=-v-un -
Till, olive-gray, silty; numerous boulders----
Carlile Formation:
Shale, olive-black, hard; light-gray silt to
send laminse; calcareous----------—---—c——--

115

Thickness

(feet)

36
15

127
13
38

23

10

5

31

Depth
feet)
56

62
Th

11

b7
62

189

202
20

263

17

20
95

126




TABLE L.--Chemicel snalyses of selected water samples

Source: Kd, Dakote Group of Cretaceous age; Kp, Plerre Formation of Remarka: Analyses by Worth Dakota State Laboratory Department unless
Cretaceous mge;Pzu, Paleozoic mdifferentisted; Qd, glacisl otherwise noted; (a) analysis by North Dakota State Department
drift of Quaternary age; Qev, Elk Valley delta deposits of of Health; (b) analysis by U.S. Geological Survey,
Quaternary age; Qla, Lake Agessiz deposits of Quaternary age.  [Asalytical results tn paris per million axowpt as indicated]

Hardaoss
Dissclvad solide 20 CaCO Specifio
Date of :.- | siien | T |cutcium [ M2 | sodium | P [ Biowr | Con | gy horide | %% | Nitate | Boran 2 :« Sodi ance
- ron. esium N | sium | bonate | bonate o8 | ride Regidos on ]l Remarks
Location Depth | Source | collection oy | 59| e | [ o | MO | @) Jmcoyfcon| SO0 | Y | | MO | B L gy Colotum, | Noncar-| - fadsosption] ", -
¢ 160°C | mavaesin | bonate. [dium ooty
159-49-20bba 21 Qla sk 1.2 | 56 19 sl 51| 0 17 1
149-50-31bbe 170 Kd . 0.60| 342 258 1,022 25 260 | 48 1,271 1.2
149-50-336bb 200 Kd . 20| 25k 86 . 81| o |1,050 33 a
149-51- 3bbbe 185 K 48 1.9 | 232 83 1,210 35 200 | o |1,400 1.0
143-51- hebh 10 Qa1 50 26 | 200 102 783 15 93| o k} 30
149-51- Teda 160 xa 50 | 25 [ 5.2 |28 92 |1,050 28 282 | o s 2L
149-51-2kedd 160 K1 58 | 18 | 3.8 | 302 128 776 12 30 | o |2,03 2.2
149-51-25c8¢ 45 Xd . 1.2 | 517 uns 1,292 L2 268 0 2,152 6.1
149-52- Sdee Lz Qla . 18 4.2 (181 35 10 9.2| 410 o 355 -8
149-52-13ach 100 . 2 | 7.1 | 398 128 w9 | 21 251 | o |1,070 20
149-52-21¢cd 230 xa u8 1.1} 20 16 |1,360 52 19| o f1,560 22
1%9-52-22dca 20 Qla . 17 L2 221 32 114 584 ] 230 253
149-53-158¢¢ 2h Qev u7 2k | 1.5 [ 203 56 54 7.1] 3| o 450 ks
159-53-2Bcee 198 o . 23 W62| 43 8 218 % W3k | o 92 -7
1£9-53-33bab 186 Q - 23 .35 3B 12 199 13 3 o 3 -8
14g-5k- Loee 4o Qev N 19 08| 152 56 2 360 | o 33 8.0| .2 1.5
149-5k- gbadl 164 o . 17 L0k | 246 A 33 7.7 %0 | o 570 76 .2 .2
149-54- 9dacl 52 Qev 58 | 18 10| 221 73 5i g.0] o | o 525 72 o 3.1
149-54- 9asc2 53 Qev . 18 Jdo| 70 16 2bly 1 426 | © 248 151 -2 9
149-55- Taba 27.4 o 51 7 72| 96 36 1 5 39 | o 8 6.2 .2 1.1
£ 150-50-230081 200 o 50 | 14 06| 336 124 29 | 20 so7 | o 300 u76 a | s 201,600 | 1,
150-50-28a08 275 Qd 50 2k .52 328 12 1,190 2! 191 [ 984 1,960 .8 1.9 | 2 [s,720 ] 4,80
150-50-32cbc 400 Ka(e ) 50 20 6| 152 119 158 25 07| © 285 206 W2 | sby 001,670 | 1,750
150-51- Bobb 170 Ka(7) 10-22-66 |48 | 25 | 3.7 | 326 wh 160 27 325 | o [1,b10 Jrue0 {12 1.9 |4,700 | k910
150-51-1Bban k0 kK |10-12-66 |46 | 2b | k.9 [328 127 |10 33 s | o [r210 1620 |12 [ 9.6 [ 2.2 [h,640 | 4é90
150-51-26abe 33 Pau |10-12-66 52 | 23 | 3.4 [222 70 |1,220 34 228 1 o 1,570 |[1,220 |2.2 2.7 |u,480 | 4,600 8.0
150-51-31bat 12 o 7-15-65 | 55 16 .08 296 173 102 543 952 o 630 78 .2 | 352 W2 1,u50 671 7.6
150-51-33ccc 180 K [10-12-66 | 50 6.6] .22| 23 77 |1,070 39 2381 o |1k |1,20 |2.8 W7 | 2.5 (4,180 | 4,280 8.0
150-51-3kaae 120 -3 8-26-65 | .. 18 2.4 [ 316 120 1,290 226 o 1,480 1,680 b o 2.8 i5,020 | &, 7ho 1,280 100 |69 16 6,970 7.3
150-51-36ans 46 Q@ 817-65 {48 | 18 | 1.9 | 270 1,200 27 | 256 | o 970 11,860 1.0 | u.5 { 2.5 4,59 | 4,500 1,130 | 921 fe9 | 15 7,100 {7.7
150-52- 10bbb 165 3 10-11-66 { hg 21 2 504 181 2,120 65 172 0 1,830 3,270 1.8 0 3.0 [8,060 | 8,570 2,000 1,860 63 21 12,600 [7.9
150-52-16¢de 9.5 | Qa 7-15-65 | 54 16 20| 6 3 6.9| 5.8| 288 | © 58 b7l .2} 26 L36f 3 377 302 66 X .2 7.7
150-52-18ccc 12 Qev | 9-9-66 {56 | 29 -3 26 28 s.kf ko7 | o 33 6 2|3 2| b63 Lso 350 17 |15 .6
150-52-23cec 80 W 10-11-66 | 56 21 .06 | 292 88 L3 29 269 [ 1,490 1,010 1.0 15 2,1 [4,020 | 3,680 1,090 870 {65 12
150-52-25cdd 90 Qa 10-11-66 | 52 25 1.3 | 220 T2 70k 26 264 o 1,080 8 1.2 17 1.6 3,020 | 2,990 8ls 605 {64 11 7.5
150-52-31ddd 15.7 Qla 10-10-66 | 52 28 3.4 66 a3 12 166 6 o 68 7.2 4 |16 - 2 705 661 302 0 5 3 7.8
150-53- 2dca 19 Qla 9- 766 | .. 26 3.0 | 104 35 15 W 430 | 1 66 T4 .2 .2 W18 Lg7 uB1 Los 53 7 3 B4
150-53- habb 160 Qw 9- 7-66 | 56 2 52 | 70 23 189 1 4oL ] 283 53 1 2 96| 861 864 270 59 3 .o
150-53- 7dea 8.8 1 qev | 9-1-66 |57 | o5 .38 w7 I 9. aul 38 | o 165 5.3| . | 78 .ou| 869 3 530 | 216 i 2 1 17.7
150-53-11cbd 128 @ 9- 7-66 | 53 18 |39 27 161 11 W2 | o 313 48 1 1.8 82| 828 811 300 53 [7-9
150-53-13ddd2 110 L 9- 9-66 | 56 5.6 6.1 | 596 186 2,500 3 197 0 1,860 4,030 2.6 2.8 3.4 9,360 | 9,760 2,250 p,090 |70 23 14,200 [7.7
150-5k- 7cadl so Qev 7-15-65 | .. 16 08| 122 29 . 5.0 346 | © 1 10 .2 R J10| L 537 423 o | 2 .1 757 7.8
150-5L- 7edd2 27 Qev T-15-65 | 57 16 .10 232 62 5.9| k3o [ 485 K4 1l .081,180 | 1,250 835 483 |15 1.0 1,660 R.7
150-54-30a8a 15.6 | Qev 7-15-65 | 48 15 .0b | 209 113 17 2.0 358 o 9.0] 1.k 4 .00 1,230 | 1,300 5 692 I3 .3 1,570 f.8
151-50- Sacd 3 Qla 8-17-66 | 58 24 f 4L 378 213 95 8.4 o | o {1,530 100 2 2.1 012,550 | 2,740 1,820 kg0 |10 1.0 2, r.7
151-50-15dca 23 Qla 11-27-66 | .. U8 637 576 31 6.2 bl @ T28 21 2 R W321,688 | L,... 1,213 veee | oos 2,596 1.7
151-50-30add 15.7 | Qla | 9- 6-66 1 kg 7.3 k2| 56 15 3.81 51| 1712 | 0 &y [0 st 9 .11 el2 228 203 62 | b - 387 .7
151-51- bbb 108 K& 8-12-65 | b7 19 | 11 ez 82 1,120 34 252 | o |1,53% 1,170 {2.8 2.0 3.1 [4,320 [ 4,230 694 | 72 16 6,170 [7.8
151-52- 6bce 8y “ 7-15-65 | .. 17 1.6 | 253 70 41k 19 Lo6 [ 988 368 .2 .7 1.1 2,330 | 2,540 920 588 |49 5.9 3,250 [1.7
151-52-33as8 22 Qla 7-15-65 | .. 15 L0k 52 22 Iyt 6.9 488 | © haz 172 R 1.4 .331,b20 | 1,350 222 o |80 12 2,150 [7.8




[Analytionl results in parts per million axcept as indicated]
Hardness
Tou- - Total Moy Pous- | Bicer. | Car. n Dramelred woice = Cx00y Poe- "“"“u
. 3 oo -
Location Depth | Source .,3.?"..,'.'. ol g Y2 c.'::. mestum aium | bonete {bonsta | Sete | e ,.'.‘.7;: my Residue oo | - omt | Sodtam- | W% | | Remarke
on 2 (re) N Mg} =) lllCOsl |l-'03i e = (4] Ty SBam Caiciem, | Nomoar- | so. ahos & L
at 180°C | magassium boasts [dium ratlo” 2800

151-52-34ced 18.3 Qla 8-12-65 | 49 1 0.1 115 37 5.70 6.2 32 ] 129 37 0.2 3.5 Lo 160 3 7.7
151-53- lece 90 @ | 9-13-66 | sk 27 22| 205 79 289 |17 264 0 733 368 -3 5.k 835 619 | b2 7.7
90 el 65 | . 12 |17 252 81 342 17 368 ] 961 E' .0 1.1 960 659 | 43 7.6
10.4 Qla 5 | 62 19 L0 T8 20 6.9] 3.5 240 [ 66 h.2) .2 26 276 80 s 1.7
60 Qev -65 | 58 17 o 91 20 9.5| k.3} 299 o 68 11 R 308 63| 6 7.7
151-54- Teee2 60 Qev 7-15-65 | 58 18 W04 91 16 21 Lot 336 o 63 19 |13 7.7
1-54-23cbb 12,9 | Qev 8. 50 17 .16} 78 24 17 2.2 | 2b5 0 54 293 92 {11 1.7
151-54-2lbbb 30 Qev 33 Lo1f gl 1 8.1] 7.81 39 o u8 7 7.9
151-55-124841 58 Qev 21 L1 90 23 16 L.o{ 328 o 63 318 50 | 10 7.5
152-50-20a88 18.1 | @Qua 58 t 20 .88} 125 90 % | 285w | o 253 683 | 237 |13 7.9
152-50-294da 210 @ . 12 . 126 1,360 21 204 [ 1,350 1,280 [1,110 | 69 7.3
152-50-33bad 294 Pzu . . 1.6 {1623 764 8 eeen | bSH [ 627 2,387 | oooo | .
152-51- bbee ho(2)| x 48 7| owT WL 11,550 | ko 218 o | 1,50 1,090 860 | 75 7.8
152-51- Beee 11 Qls 55 8.4 6.61 51 12 4.6 139 4 61 178 6 | 7 7.1
152-51-1544d it xa 47 27 | x| 223 80 (1,160 |36 22 | o |1,530 885 | 7ob | 73 7.9

152-51-3hece 103 xd 2 31 .59| 208 88 {1,000 l22 | 258 | o |1,b00 670 | 72 7.5]b
152-52- 6ecd 75 S 48 .92| 212 95 [1,100 |28 263 o |1,010 1,070 855 7.7
152-52- Yasa 16 Qla 61 1 1.1 | 390 138 1,580 25 169 ] ,080 1,53 [1,390 | 69 1.7
152-54- 9dee 435 X 58 5.9 6. | 150 6 |1, 33 278 o 1,33 koo | 80 8.1
152-54-10bs> 4o Qe Lo Ol 7h 19 34| 3.7 213 o 29 263 | 3 8.2

-

5 152-5k-1kade 16 Qla 19 04| 52 29 22 5.7 | 225 [ 103 .20 351 b2 0 16 7.7
152-54-27dce 60 Qa 23 1.k | 520 660 227 b 589 0 3,830 .29]5,650 | 5,790 4,010 [3,53 |11 8.0
152-5k4-31bbb 60 Qev 52 20 .12 3L 350 [ 86 . L3 391 352 11 8.0
152-5k-36dac 14 Qev 18 14 .04 119 36 23 6.4 1 387 [ 19 .08 554 645 (13 129 { 10 7.7
152-55-Libbe 18 Qev 50 18 .06 33 3.4 2 3k 0 uh -00] 358 337 330 w8l 2 7.8
152-56- Zbna 15.5 Kp . 20 32| 384 173 310 11 b1k o 1,310 1,670 1,330 | 29 7.6
153-51-10ddc 151 K2 49 W io 269 8! 1,180 | 2k 232 o |1,53 1020 1| 7.5
15 8aad 13 (7 W7 16 .20{ 290 101 1,650 286 o |1,120 1,140 76 7.2

30d8d 90 Qd 47 20 261 191 46 99 372 o 520 665 62 7.6
153-54-21cad2 33 Qla . 26 o4 392 266 110 9.3 o ThE 2,070 1,770 | 10 7.5
153-55- Mced 30 Qev 8-31-65 | 48 18 .15] 107 23 25 6.4 o 110 362 64 | 13 8.0
153-55-32ana 20 Qev 8.31.65 48 184§ 28| 8 20 T4 5.6 1 345 o 102 292 .0 35 8.0
153-55-35¢cd 30 Qd 8-30-65 | 53 12 15| 298 87 7.81 b 304 ° 660 1,100 852 | 2 7.8
15k-51- 2dec 19.4 Qs 8-18-66 | 50 20 1.9 | 05 k2 8 6.9 | 368 0 123 58 .07] 622 433 132 | 19 1.6
154-51-19cee 117 xd 8-18-66 [ 73 20 | 8.5 670 180 2,530 4s 248 [ 1,540 4,500 1.0 .6 3.5 |9,620 | 10,200 2,410 |2,210 7.7
154-51-36dec 1L1 | Qla 8-18-66 | 56 N 1.1 | amk ug 210 | a5 564 o L3u 229 .2 b2 .68{1,500| 1,k70 635 173 | 47 7.8
154-54- 3ada 17 Qle 7- 5-65{ .. .. a8 ... . 25 Yo7 [ 132 7 o 561 536 426 93 | 11 7.7
154-54-1Bede 4o [ 9- 2-65 | 49 1 117 31 226 |11 296 4 62 23 21 0 12 |L,a0] ..., L2o 178 | 53 7.9
154-55-1kcee 60 Qls 9- 3-65 | 50 20 76 23 22 3.9 | 268 0 116 3.4 .2 0 .00| 396 283 &y | 1k 8.0
154-55-1kdce 3 Qla 5-26-65 | 50 28 W) 19 21 6.5| 2.8 | 266 [ n 18] .3 R .08 3u2 306 284 66 5 8.1
154-55-1Tcec 50 Qev 9- 365 | .. 19 [ 81 18 44 5.3 | 291 ] 127 7.2 .1 0 00| b5 P 276 38 | 25 1.2 8.1
15k-55-18¢ccc 30 Qev 9- 2-65 | 49 7| o 67 17 28 6.2 | 2uo [ 110 7.2 .1 0 o9l 3 venn 237 W |20 .8 569 18.0
15k-55-23abb 60 Qev 2- 2-66 | .. .. a2 .. . 14 veu | 264 ] 73 6 . o 336 352 270 5k | 83 16 517 |8.1
154-55-23baa3 67 Qla 5-25-66 | 50 o7 [ bk i 19 2k 6.5 3.1 | 253 ° 94 8| .2 .9 08 296 881 b 2 553 8.1
154-55-23bsb 67 Qla 5-25-66 | 50 27 .08 77 23 12 3.1 | 260 © 96 7 -3 7 336 287 ™ 8 .3 8.0
154-56-19cad 36 Xp 8-19-66 | Sk 24 06| 65 66 222 S| 517 o 438 22 6] 22 .23]1,120 | . 1,150 b33 10 | se 4.6 [1,620 |7.9




This is one of a series of county re-
ports published cooperatively by the North
Dakota Geological Survey and the North Dak-
ota State Water Commission. The reports
are in three parts: Part I describes the
geology, Part II presents ground water ba-
sic data, and Part III describes the ground
water resources. Parts I and III will be
published later and will be distributed as

soon as possible.
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