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GEOLOGY AND GROUND WATER RESOURCES OF WELLS COUNTY, NORTH DAKOTA
PART II - GROUND WATER BASIC DATA

By
Frank Buturla, Jr.

INTRODUCTION

Purpose and Scope

The purposes of the investigation of the geology and ground-water resources of Wells
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 is to provide sufficient information about the occurrence of
ground water to plan its safe and intelligent development for irrigationm, domestic,
industrial, and municipal purposes.

The investigation was made cooperatively by the U.S. Geological Survey, North Dakota
State Water Commission, North Dakota Geological Survey, and the Wells County Water Manage-
ment District. 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 Dakota State Water Cammission. Part I is an interpre-
tive report describing the geology, Part II is a compilation of the ground-water basic
data, and Part IIT is an interpretive report describing the ground-water resources. Part
IT makes available the hydrologic data collected during the county investigation and
functions as a reference for Parts I and III.

The information in this report consists of the following: (1) data on about 800
wells, springs, and test holes; (2) water-level measurements in 67 observation wells;

(3) logs of about 240 test holes and selected wells; and (i) chemical analyses of 76
water samples.

The data in this report are useful for predicting geologic and ground-water conditions
in Wells County. For example, a person considering the construction of a new well can
locate the proposed site on plate 1 (in pocket). The characteristics of nearby wells may
be determined from tables 1 and 2, and the water-level fluctuations in the area may be
determined fram table 3. The type of material encountered in nearby wells may be deter-
mined from table 4, and the chemical quality of water in adjacent wells may be determined
from table 5. However, such extrapolations should be made conservatively because of the

irregular distribution of the water-bearing materials.
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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 United States Bureau of
Land Management. It is illustrated in figure 2. The first numeral denotes the township
north of an east-west base line located in Arkansas, the second numeral denotes the range
west of the fifth principal meridian located in Wisconsin, and the third nuineral denotes
the section in which the well is located. The letters a, b, c, and d designate, respec-
tively, the northeast, northwest, southwest, and southeast quarter sections, quarter-
quarter sections, and quarter-quarter-quarter sections (10-acre tract). For example,
well 150-72-15aaa is in the NEINE{NEL sec. 15, T. 150 N., R. 72 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 listed in the tables is shown on plate 1.
Acknowle nts

The cooperation of the county commissioners, township assessors, and the residents
of Wells County is gratefully acknowledged. Well site logs were prepared principally
by L. L. Froelich and C. H. Beeks, Jr., of the North Dakota State Water Commission. The
early stages of the investigation were under the direction of P. G. Randich of the

U.S. Geological Survey.
EXPIARATION OF TABLES

The logs in table 4, except those furnished by commercial drilling companies, are
composites of the well-site geologists' and drillers' descriptions, sample analyses,
and electric logs (where available). Visual methods (megascopic and microscopic) were
used to describe the composition and texture of the subsurface rock samples. Color
descriptions were determined by comparing the sample with the Geological Society of
America rock-color chart (1963). If the cuttings reacted (effervesced) when treated
© with dilute hydrochloric acid, the material was described as calcareocus., Grain-size
determinations used in the logs refer to the Wentworth (1922) size scale. ILogs of test
holes without test-hole numbers were drilled in the late 1940's and early 1950's for
an unpublished report on the Heimdal valley and New Rockford area. Commercial logs
are in the terminology of the individual driller with the exception that the order has

been changed to present the principal lithology first.




and test holes.

FIGURE 2 - System of numbering wells, springs,




Of special note are the terms, "taking water" and "lost circulation." Under normal
circumstances a general rule to follow is that any bed of rock materials beneath the
earth's zone of saturation that will take water during hydraulic rotary drilling will
also give up water to wells. Thus, during well drilling where permeable material is
present;, the water level in the md pit will decline because drilling fluld is lost to
the formation. If the formation penetrated is highly permeable, as a gravel deposit,
circulation of the drilling fluid may be entirely lost to the formation. Lost circu-
lation normally may be restored by adding bentonite or a similar substance to the
drilling fluid.

The term "til1" indicates an unsorted, unstratified agglomeration of rock particles
ranging from clay to boulders. Generally clay is the predominant particle size, If a
particle size other than clay is dominant, 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 daminant emount
of the modifying material.

Observation wells were constructed in selected test holes. These, for the most
part, were cased with lé-inch plastic pipe, slotted in the lower 10 or 20 feet or screened
in the lower 2 feet. They were pumped fram 5 to 8 hours and a water sample was collected
for chemical analysis (table 5).

The monthly water-level measurements listed in table 3 were made during this
investigation. Records of water-level fluctuations in wells in Wells County prior to
this study have been published in U.S. Geological Survey Water-Supply Papers 817, 840,
845, 886, 908, 938, 946, 988, 1018, 1025, 1073, 1098, 1128, 1158, 1167, 1193, 1223,
1267, 1323, 1406, and 1u456,

The stratigraphic nomenclature used in this report iz that of the North Dgkota
Geological Survey and, in some instances, differs from that of the U.S. Geological

Survey.




WATER-QUALITY DATA

All natural waters contain dissolved mineral matter. Water in contact with soils or
réc.k, even for only a few hours, will dissolve some 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 natural 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, iron, 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 (S10,)

Silica is dissolved from practically all rocks. Same natural waters contain less
then 5 ppm (parts per million) of silica and few contain more than 50 ppm, but the more
common range is from 10 to 30 ppm. Silica does not affect water for domestic purposes

but it contributes to the formation of scale in pipes, water heaters, and boilers.

Iron (Fe)

Iron compounds are very common in rocks and they are easily leached by ground water.
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 N
therefore, seldom contaln as much as 1 ppm of dissolved iron, although socme acid waters
carry large quantities of iron in solution. ‘Ground waters commonly contain as much as
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 enamelwere 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)

Calciun may be leached from all rocks, but limestone and dolomite fragments in the
glacial drift provide the largest amount of calcium in Wells County. Calcium is a major
cause of hardness and forms scale on utensils and on boilers and pipes. The calcium

content of ground water may be as high as several hundred parts per million.

Msgnesium (Mg)

Magnesium is dissolved from many rocks, particularly from dolamitic 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 dolomite or other
magnesitm-bearing rocks may contain more than 100 ppm of megnesium. Sea water contains

more thsn 1,000 ppm of magnesium.

Sodium snd potassium (Na and K)

Sodiwn and potassium are dissolved from practically all rocks. Sodium is the
predaminant cation in some of the more highly mineralized waters found in the western
United fitates. Natural wsters 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 becomes much greater. However, the potassium concen-
tration in water does not usually exceed 50 ppm Moderate quantities of sodium and
potassium have little effect on the usefulness of the water for most purposes, but waters
that carry more than 50 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 makes it unsuitable for use in sodium-restricted diets used

as therapy for cardiovascular diseases..

Bicarbonate and carbonate (HCO3 and 003)

Bicarbonate and carbonate are sometimes reported as alkalinity. Since the major
causes of alkalinity in most natural waters are carbonate and bicarbonate ions dissolved
from carbonate rocks, the results are usually reported in terms of these constituents.
Although alkalinity is primarily due to the presence of carbonate and bicarbonate, other
jons 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, sgricultural, and industriel user is usually dependent
upon the nature of the cations (Ca, Mg, Na, and K) associated with it. However, mr~?:rate

amounts of alkalinity do not adversely affect most uses.




Sulfate (sok)

Sulfate is dissolved from many rocks and solls--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 considerable quantities in mine waters. The concentratior
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 softening the water. The
U.8. Public Health Service (1962) recommends that 250 ppm of sulfate should be the upper

limit for drinking water.

Chloride (C1)

Chlorides are generally very soluble compounds and are found in most rocks so that
chlorides are found in all natural waters. Large quantities of chloride may affect the
industrisl use of water by increasing the corrosiveness of waters that contain large
quantities of calcium and megnesium. 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 same 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 reduce the incidence of dental caries, and that concentrations greater
than 1.7 ppm also protect the teeth fram cavities, but csuse an undesirable black stain
(Durfor end Becker, 1964). U.S. Public Health Service (1962, p. 8) states, "When fluoride
1s naturally 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." Concentrations higher than the stated limits may cause mottled enamel

in teeth, endemic cumulative fluorosis, and skeletal effects.

Fitrate (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 Health
Service (1962) sets 45 ppm as the upper limit for nitrate. Ingestion of water containing
excessive quantitles of nitrate may result in infantile met]:iemoglobinmnia. If the con-

centration is sufficiently great, both man and animals can be poisoned by nitrate.
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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 quentity 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 domestic and scme industrial uses. Water containing several
thousand parts per million 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 sbout 2 »000

ppm is ccmsidered to be unsuitable for long-term irrigation under average conditions.

Properties and Characterigtics of Water

Temperature

Temperature is an important factor in properly determining the quality 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 ani distribution of chemical solutes in ground water. Normally, the tem-
perature of ground water within 60 feet of the surface approximates the mean annual air

temperature and increases 1°F for each 60 to 100 feet of increase in 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 soap required
to produce lather. The use of hard water is also cbjectionable because it contributes to
the formation of scale in boilers, water heaters, radiators, and pipes, with a resultent
decrease in rate of heat transfer, possibility of water heater or boiler failure, and
decrease 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 usually are not present in quantities large enough to have

any sppreciable effect.




Generally, bicarbonate and carbonate determine the proportions of "carbonate"
hardness of water. Carbonate hardness is the amount of hardness chemically equivalent to
the smount of bicarbonate and carbonate in solution. Carbonate hardness is approximately
equal to the amount of hardness that is removed from water by boiling end is termed
temporary hardness.

Noncarbonate hardness 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 hard-
pness. Noncarbonate hardness is about egual to the amount of hardness remaining after water
is bolled. 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 pecple talk about soft water and hard water, there has been no firm
line of demarcstion. Water that seems hard to an easterner may seem soft to a westerner.
The U.S. 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 of sbout 200 ppm generally requires softening treat-

ment (Durfor and Becker, 196k4).

Sodium-adsorption ratio (SAR)

The term "sodium-adsorption ratio (SAR)" was introduced by the U.S. Salinity Labora-
tory Staff (1954). It is the 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 soll.

Sodium-adsorption ratio is expressed by the equation:

saR = Na
C&+++!! ++
2

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 alkseli hazard: 1low,
medium, high, and very high, depending upon the SAR and specific conductance. Water
varies in respect to sodium hazard from that which can be used for irrigation on almost

all soils to that which is generally unsatisfactory for irrigation.
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Specific conductance (micromhos per centimeter at 25°C)

Specific comductance 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. Commonly, the amount of dissolved solids (in parts per million)
is about 65 percent of the specific conductance (in micramhos). This relation is not
constant from well to well and it may even vary in the same source with changes in the
composition of the water (Durfor and Becker, 196k).

Specific conductance of most water 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 micranhos 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
chemicel behavior certain solutions may have toward rock minerals.

The degree of acidity or alkalinity of water, as indicated by the hydrogen-ion
concentration, expressed as pH, 1s related to the corrosive properties of water and is
useful in determining the proper treatment for coagulation that may be necessary at water-
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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Method drilled

B, bored

C, cable tool

D, dug

H, hydraulic rotary
J, Jetted

V, driven

Aguifer

1G, sand and gravel

0G, glacial till

K , Cretaceous

K1, Lower Cretaceous

K3, Upper Cretaceous

00, outwash

PA, Hell Creek Formation
PC, Fox Hills Formation
PD, Pierre Formation

PM, Nicbrara Formation

QG, Quaternary, Pleistocene
1S, sand

52, buried channel deposits

Lithol

1, very fine grained
2, fine gralned

3, medium grained

4, coarse grained

5, very coarse grained
6, clayey

T, silty

8, sendy

9, gravelly

F, shale

G, gravel

P, clay

R, sand and gravel
S, sand

V, sandstone

Y, shaly or slaty

TABLE 1.--RECORD OF WELLS AND TEST HOLES

EXPLANATION

Depth to water below land surface

F,

flows

Use of water

C,
H’
P,
8,
U’
T’

1,
3,
5

S,
T,

commercial

domestic

public supply

stock
unused

institutional

Lift and power
Lift

bucket

¢ sntrifugal

Jet
none
piston

submersible

turbine

Power

hand

gasoline
electric
windmill
gasoline
electric
electric
electric

engine
motor

engine through 5 horsepower
motor through 1 horsepower
motor > 1 to 5 horsepower

motor > 5 to 15 horsepower

Specific conductance Smicromhos per centimeter at 25°C)

35
b,
25
6,
Ts
8,

169

(2)

(3)

(1)
(5)

301-500
501-1,000
1,001-2,000
2,001-5,000
5,001-10,000
10, 001-20,000

Remarks

Chemical quality of water analyses
C, complete

K, conductance

P, partial available but not given

Yield of well, in gallons per minute
A, 0.1 or less
F, O.

Type of log data

D, drillers log

E, electric log

G, geologist log or sample log

J, gamma ray log

S, sonic log

X, electric, radiation, caliper, and fluid-velocity
logs

Temperature, in degrees F

Frequency of water-level measurements

M, monthly

N, no measurement

0, original (inventory) measurement only
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TABLE 1.RECORD OF WELLS AND TEST HOLES.

DEPTH TO
LOCATION OWNER OR DEPTH DIAM. OF METHOD DATE AQUIFER LITHO— WATER BE—- DATE OF USE LIFT SPECIFIC ELEVATION REMARKS
NUMBER NAME OF WELL WELL DRILL-DRILL- tOGY LOW LAND MEASURE~ OF AND CONDUCT- OF LAND
{FEET) (INCHES} ED ED SURFACE MENT WATER POWER ANCE SURFACE
{FEET)

(1) () (3) &) (5
145N068BWO1CBC ALFRED WILLEY 20 48 B 1960 8 9=-65 H 4 1600 K 45 0
145N068W02CCC ReW.CLAPPER 32 30 B 20 H 1625 N
145N06BWO4AAA JoWNHATSON 30 36 -3 20 H 1630 N
145N068W10BCC U.S.G.S. 27 1 H 1965 QGO0 9 11 10-65 v N 5 1630 C DG 45 M
145N068BWL2AAA WILFERD BERG 26 36 8 22 H 1590 N
145N068W12ADD UeSaGaSa 26 1 H 1965 Q600 9s 10 10~65 1] N 4 1590 C DG 46 M
145N068W130C8 U,L ,BURDICK 62 4 H 30 S N
145N068W14ADA JAKE WILL 66 30 8 40 s 1625 N
145N068W14CBL A.E.MEYER 20 30 B 1914 H s N
145N068W14DCC RALPH HARMON 30 25 9-65 H P [ K s)
145N068WL6CCC U.SeGoSe 53 H 1965 u 1668 oG
145N068W1 BCCD ARTHUR UNRUH 22 30 B8 2 9-65 H [ -3 o
145N068WL9BBA B.J.WALICSKI 125 4 H 90 H N
145N068W2200D TED GUENTER 130 5 [ . H 5 4 K N
145N068W26DCC UaSeGeSa 210 H 1961 v} 2100 G
145N069WOLADD RI.SCHAACK 65 24 B G 51 10-64 u P1 [s]
145N069W02ABA JOHN BAUMBACK T4 24 40 H N
145N069W02B08 C.E.KUTZ 15 30 B QG 86 4 5-66 H P S 1670 2] 0
145N069W02CCC UeSGeSe 441 H 1966 u 1740 EG
145N069W0OBAAA UeSeGaSe 262 H 1965 U N 1790 EG N
145N069W1 1000 D.J+POLRIES 300 4 c 50 S N
145N069W12BAA V<C.JOHNSON 90 18 B 1964 H s 5 5 K N
145N069W12DDA NORMAN YOUNG T4 36 H 5 4 K N
145N069W150C8 JeF.HEFNER 286 4 c 20 N
L45N069W1BCCD C+L.PEDERSON 425 2 C H PS5 6 K N
145NO6IW19AAA UeSeGaSe 336 H 1966 43 1860 EG
145N069W26BBB UaSaGaSe 270 1 H 1965 QGOG 6G 42 10-64 V] N 5 1811 C EG 44 M
145N069W36D0D UeSeGaSa 378 H 1965 U 1811 EG
145N0TOW02ABA GEORGE LEMERT 141 4 c 1961 G 100 H [ 5 1805 [ 53 N
145NOT70W03ADD RAY BECHTHOLD 185 3 Cc K3 60 H PS5 6 1800 C 47 N
145N0TONO4DCD DAVID GEIER 27 30 B 1950 14 H PSS 1845 N
145N0TOWO58BCC ReE.SUCKET 20 30 0 1947 S 8 T7-65 H J s 1830 o
145N070W0OTDCC JAKE BECK 32 i8 B 1957 B P S 1865 N
145N070W0BDCC ReJBUCHMILLER 28 36 D 1905 S 10 H P S 4 1835 C 43 N
14S5NOT0W09DCC UeSeGoSe 441 H 1966 u 1855 EG
145N0O70W10CDD ART LIEBELT 330 4 4 1910 H PSS 6 1845 K N
145NO70W13888 -CONRAD ERFLE 40 32 B 20 H cs5 1825 N
145NOTOW150CD EMIL WIDICKER 100 2 C 1959 S 26 H J s 5 1850 c N
145N070W16BBB H.G.TEBEL IUS 445 2 C 1939 K3PD F 60 H PSS 6 1865 C 4T N
145N070WL BAAB CLARANCE SEIBEL 25 36 D 1959 12 H P S 1835 N
L45NOTOW20BAD 8. SCHAUBERT 25 4 ] 1910 s H P S N
145NOT0W21BB8B CHARLES BRUER 40 22 B 1957 18 H PS5 6 K N
145NOTOW21DAB ADAM STROH 27 30 B 1963 G H D N
145N070W238BB8 JOAN WE IGAND 18 24 D 6 9-65 7] P11 1823 L
145N070W30CBB G+SCHAUBERT 25 24 8 G964 1] n
145N0TOW3 1ABC RONOLD BERTSCH 32 30 18 7-65 H 45 5 K 0
145NOTOW32CDC E.C.SUCKUT S0 32 C 1959 G 40 H PS 5 K N
145N0TON33DAD DRLAND LIEN 85 4 c 1961 45 H P S 6 K N
145NO70W34ABC GaA+BROVER 104 4 C 1963 40 H S5 5 K N
145N0OT1W02ABD CHANCY GILLHAM 120 4 H 1963 Q6G0G 25 15 H P S 6 1905 K D 46 N
145NOTLWO3AAD G.SCHANDER 170 3 [ 1950 H P S 5 1875 K 50 N
145N071W0D4DAD 0 .FUHRMAN 37 30 8 1961 14 H 5 1905 K N
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TABLE 1, CONTINUED.

DEPTH TOD .
LOCATION OWNER OR DEPTH OIAM, OF METHOD DATE AQUIFER LITHO- WATER BE— DATE OF USE LIFT SPECIFIC ELEVATION REMARKS
NUMBER NAME OF WELL WELL DRILL-DRILL~ LOGY LOW LAND  MEASURE- OF AND  CONDUCT-  OF LAND
(FEET) {INCHES) €D €0 SURFACE MENT WATER POWER ANCE SURFACE
{FEET)
Q1) 2) _(3)___W)_(5)
147NO68W30DDD  U.S5.6.S. 21 H 1966 u 1597 D6 N
147TNO6SW34AAA  U.S.C.S. 147 H 1966 Y] 1591 EG
14TNO6BW34CCB  EDWARD LARSON 160 4 c 1962 4 30 H ss 1593 N
14TNOGIWO1BCB  JOHN OCKERT 31 36 [:} 1952 12 8-64 S 4s 1595 o]
14TNO69WO3ADD L«P. PETERSON 76 & C 1905 S 25 864 H Pl 6 1596 K o
14TNOLIWO5BBB  U.S.G.5. 63 H 1965 u 1595 06 N
147NOGIWOSABAL ROY KUSKE 90 5 [4 1942 23 8-64 H J s 5 1597 € ¢}
147TNO6IWOGABA2 ROY KUSKE 160 6 [4 1917 F 19 8-64 U P 6 4 1597 K o]
147N069%08BBE U.S.B.R. 23 3 8 7 8-51 U 1590 0
L47NOGIWIOBDD  OSCAR MURCHUS 60 24 8 1954 s ] 8-64 s Ps 1588 o
147NO69W13BBDL  U.S5.6.S. 158 H 1966 u 1580 EG N
147TNO&9W13BB0D2 CATHAY 25 24 P Pl 6 1580 K 44 N
14TNOSIWL3BDB  CATHAY 37 5 c 1958 18 U s s 6 1579 ¢ 46 N
147TNO69W14AAD  SELMER VEEN 36 22 ] 16 8-64 s S 1581 o]
L4TNO69WLTAAA  EMIL BINDER 14 24 B 1963 G 7 H Pl 4 1592 K o
L4TNOGOWLTAAD  EMIL BINDER 14 24 [} 7 9-64 H Pl 1595 0
147NOGINLIAAA  HENRY WACHTEL 83 28 8 1930 s 12 8-64 H s s 6 1617 K o
147NOS9W20CDD  ORVAL HEIDEN 108 H 1962 1637 5} N
u 14TNOGIW3OBBB  U.5.G.S. 180 H 1967 v 1633 EG N
@ 14TNO6IN31CAC  RUBEN SCHANDER 86 4 c 1963 S 25 H P S 5 1670 € 45 N
14TNO69W33CBA  LEE COOK 13 36 D [ 9 H PS 6 1627 K o]
147NO69W34BBB  U.SaG.S. 336 H 1966 ) U 1620 EG N
14TNO69IW36BLC €. SCHANDER 36 32 B 1946 S 23 8-64 H 4 S 5 1605 K o]
14TNOT0WOLBAB BARNEY KRUEGER 35 30 D 1910 13 T-64 H P S 5 1605 K 1]
147TNOT70W01DDD UsSaGaSe 21 H 1966 U 1596 D
147TNOTOW02BCC  E.KINSELLA 32 48 D 12 5-46 1620 0
147NO70WO03BAA  H.D.BRAEGER 32 48 D 15 7-64 v N 1617 M
14TNOTOW04BBA VUe5064S, 179 H 1966 U 1618 EG
14INOTOWO4BBB UeSeGaSa 210 H 1946 1] 1617 G N
14TNOTOW05ADA  U.S.G.S. 185 H 1946 u 1617 G
147NOTOWOSBBB  JULE KNUTSON 16 48 0 1944 6 7-64 s PsS 1616 o
147NOTOW13CCC UeSeGeSe 137 H u 1630 EG
14INOTOM14CAA  S.1.J00S 180 & 1959 H PS 1620 N
147NO70WISCCC  H.C.LLOYD 122 20 8 9 u P 1 5 1645 K M
14TNOTOWLIS8CCC  U.S.B.R. 23 3 8 1951 9 10-64 [1] N 1696 M
14TNOTON18DAD  J.H.PALMER 35 30 8 1930 16 1-64 H S s 5 1682 C 46 0
L4TNO7OWL9ADD  U.S.G.S. 325 H u 165% £G
147NOTOW22ACC  HELEN COVELL 42 16 [} 1890 21 7-64 s P s 1645 o]
147NOTOW228BB UsS.B R 17 3 8 5 6-65 U N 1648 M
147NOTOW23AAC  E.H.JONES 9 48 4 7-40 s 1620 o]
14TNOTOW31AAA  U.S.6.S. 387 H 1965 1700 EG N
14TNOTOW32AD8  T.SCHIMELFENIG 36 22 B 1958 18 7-64 H PS 6 1710 K 4T O
14TNOTON34D00 A.H.BEAN 26 36 D 1910 16 T-64- S PS 1700 0
14TNOTOW36CBL ARNOLO ERFLE 31 20 17 S P 4 1675 K ]
14TNOTIWOLCCC  L.R.PRICE 6 60 o 1 5-46 1665 o
147NOTIWO3BB8 UsSeBaR. 23 3 H 1951 10 8~51 u N 1670 0
L4TNOT1W04DDD JOHN EHNI 150 2 c 1936 20 H 1676 N
14TNOT1WO600D UaSeGaSs 100 H 1967 U 1665 [s13 N
L4TNOTIWOTDDA ROY OLSCHLAGER 19 30 8 10 T-64 S PSs 1671 a
L4TNOTINOSDAD = DARWIN TALLMAN 27 26 8 1963 S 16 1-64 H PS 5 1682 K 1} <]
14TNO7INL1IBBC  U.S.G.S. 62 H 1946 U 1690 D
14TNOTIWL2D88  EMIL FIEBICK 64 36 8 1930 14 7-6% H P S 6 1675 K 0
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TABLE 1y CONTINUED.

DEPTH TO
LOCAT ION OWNER OR DEPTH DIAM. OF METHOD DATE AQUIFER LITHO- WATER BE- DATE DF USE LIFT SPECIFIC ELEVATION REMARKS
NUMBER NAME DF WELL WELL DRILL-DRILL- LOGY LOW LAND MEASURE- OF AND CONDUC T~ OF LAND
(FEET) (INCHES) ED ED SURFACE MENT WATER POWER ANCE SURFACE
(FEET)

(1) () 3y () (5)
148N068W20CBC 0.J.BRECTO 14 6 c 7 9-64 U P 1 1580 1]
148N068W25CCD JOSEPH SCHAEFER 33 4 C S 14 8-64 U 1561 [}
148N068W2500D U.S.B.R. 17 -] 1951 8 7-51 U 1562 0
148N0&8W268CC UsS.G45. 179 H 1966 ) 1565 EG
148NO68W28ACE  MELVIN SEIBOLD 114 & C 1955 G S H S 1572 N
148N068W29BBC OSCAR BRECTO “2 30 ] 1932 15 7-64 H J s 1585 o
148NO6BW32BAA VICTOR STOKES 152 5 c 1917 K3PD F 15 H J 5 6 1580 C 50 N
148NO6IWO6BAA UeS.B.R. 16 u 1560 D
148N069W06C0D UsSeBeRoY 22 :] 8 u N 1598 0
L48NO6IWOTADA UeSeGaSe 189 H 1966 U 1600 EG
148N069W0BCLC H.E.RUDEL 100 24 B 1939 16 7-64 S 81 1592 s}
148NO6IWL0ADA L.BIBELHEIMER 25 24 B 1918 s 14 T-64 U P S 1591 0
148NO69W10DAD aTY0 FAUL 12 2 3 9-64 u P 1 1589 M
148N069W12DCH ARLO SEIDEL 29 36 B 1940 17 T-64 H P s 1589 ]
148N069W 1 3BCC UeS4GoS. 168 H 1966 U 1590 GD
148N069N130BA HERBERT SEIBOLD 32 30 0 G 19 764 H J s 5 1591 K 0
148N069W18CBL1 ROGER RUDEL 110 5 C 1954 S 50 H S$Ss 1600 N
148N069W1BLBC2 ROGER RUDEL 109 23 7-64 u N 1600 0
148N0&9W20CCB Co.M.,SEIBEL 128 4 H 18 964 U 1602 M
L48NO6IN26ABB WESTON RUDEL 100 [} [« 25 H J S 1590 N
148NO6IW28AAA UsSaGaSe 160 H 1967 u 1595 EG N
148N069W31CAA CYRUS CLOUGH 21 24 8 1947 S 14 T-64 H P s 5 1593 K 0
148NOT70W010DD EJF.MAXWELL 196 24 o 40 T-64 H P& 1602 0
148N07CW06CDD PAUL LEITNER 140 18 8 115 7-64 H P S 5 1612 K o
148NOT0WOTDDD UeaSe6aSe 164 H 1946 u 1610 D
148NO70W08CBD UeS.GaSe 148 H 1946 U 1612 D
L48NO70W08COC UsSeGoSe 180 H 1946 U 1610 D
148NOT0OW1 08BC R.J.PRICE 120 6 c 1936 40 S P 6 1600 N
148NO70W13BAA KERMIT RUDEL 2360 2 H 1961 K1PM F B-64 c N 6 1603 C 30 70 0
148NOT0W14CCC Ua5.645. 200 H 1967 U 1600 ' EG N
148NOTOW17BAA LEGNARD MARTIN 140 6 c 1940 70 H P S 1608 N
148N0O70W178CB UsS.6.Se 227 H 1946 u 1615 ]
148NO70W18ADA UsS:GaSe 186 H 1946 u 1616 b
148NOTOW2188C RALPH MEHLHOUSE 1¢ 48 D 5 5-46 u 1605 9
148NO70W22CBC JOHN MEHLHOUSE 167 7 c 1952 S 153 H PSS 1600 N
148NOTOW26DDD Us5.645. 221 H 1966 u 1604 €6
L48NO70W28CDB C.E.LYNESS 137 4 c 1935 13 5-46 1612 0
148NO70W318B8 He E. HOORNAERT 202 2 C 1963 18 S J 5 1620 N
148N070W32CCB U.5.G.5. 294 H 1945 U 1615 G
148NOT0W3IZDAA UsS.6.5. 200 H 1946 v 1615 G
148N0OT0K3200D UeS.GaSe 220 H 1946 u 1615 G
L48NOTOW34CCC HAROLD BRAEGER 170 5 c 1952 G 40 S P S 1620 N
L48NOTONW35CBB NICK JULIAR 150 5 [ 1922 25 H S S 1605 N
14BNOT1WO1BCB HENRY WEIGELT 60 18 C 25 H J s 6 1613 K N
148NOT71W040CH D.HILDENBRAND 90 2 1928 25 H J s 1606 N
148NOT1W06ADA C+E.ANHORN 96 6 H 12 6-65 U P e 4 1610 K M
148N071WO7DBC ARNOL D KNODEL 180 4 C 1961 70 s PSS 1610 N
148N0O71W09884A UeSeGoSe 221 H 1966 U 1606 EG
148N0OT1W12BAD U.5.G.5. 220 H 1946 U 1610 D
148NO71W12BBC Ue54GoSe 209 H 1946 U 1615 D
148NOTLN120AA E.K.KRUEGER 52 30 8 1938 27 5-46 u 1615 0
148N0OT1IW13CCC U.5.6.54 200 H 1966 uy 1605 EG N
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148NO71W14DCD
149NOTLN1 SAAD
L48NOTIW1BAAA
148NOTIN19CAB
148HD71W196CC
148NOTLW19CDD
148NO7IN208DD
148NO71W220CA
148KR0T1W24DDD
148NOTLW25AAC
148NOTIN26DCC
148N071% 26000
14BNOTIN2BAAA
148NOTLW298B8
148NOTLW29CBS
148NOT1N3288B
148NO71W33ADD
148NOT1N34AB8
148NO7ZW01CODL
148N0T2W01CDD2
148NO72W02BCA
148NOT2N04BAA
148N0O72W04BDB
148NOT2WO6AAC
148NO72W0BBBC
148N072W08BCC
148NOT2W09CCC
148N072W090DC
148N072W100CC
148N072W10DDC
148N072W11DDD
148NOT2W13BCC
148NOT2W15ABA
148NO0 7261 BADA
148NOT2W19CCC
148N072%20DDD
148N0T2W23BCC
148NO72W24CDD
14BNOTZH25AAA
148NOT2H26AAA
148N0T2W26888
148NOT2W29AD0
148N0T2W29CCC
148NOT2W32CBD
148NOT2N34888
148NO72W34BCC
148NDT2W34DAD
148N072W360DD
148N073W01BBS
148NOT3H04CCC
148NOT3WO5AAA
143N073W05DCC
148NOT3W06DAC
148NOT3W07CDC
148NOT3W0880D
148NOT3N08DAB

C.HUNT ESTATE
BERNICE LEITNER
UeSsGaSe
D.ENGBRECHT
UeSoGaSe.
UeSeGaSe
D+HIRSCHKORN
F.W.RUDEL
UeSeGaSe
A.BOYMWITT
CHARLES KRAHLER
UeSe6eSe
UeSeBaRoe
UeSe6.Se

We DL SCHLAGER
UeSeGeSe
ADOLF NEUMAN
GUST KNODEL
ERVIN KESON
ERVIN KESON
AeA.KNODEL
RUEBEN MORTON
MARY MARTIN
UesSeGeSe
UeSeGoSe

L'EC KAUL
UsS+GeSe
UeS2GoSe
UeS.GaSe
UeSeGeSe
UeSeGoSe
B.B.MILLER
UsSeGeSa
L.THON

EDWIN WINTERS
UaSe6aSe
C.TEBELIUS
UeSeGeSe

O E.MILLER
UeSeG.aSe
UeSeGoSe
ARTHUR TREFT
UeSeGoSe
GeS.KROLL
UsSe6oSe.
HIKE FISCHER
UeSeGoSe
U.S.6eSs
U.S.B.Re
ALLAN SCHALE
EDWIN RELLER
JACK FAUL
JoJ+SEIBEL
0770 NUTZ
GUST LIEBELT
PAUL MAGSTADT
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TABLE 1y CONTINUED.

DEPTH TO
LOCATION OWNER OR DEPTH OIAM. OF METHOD DATE AQUIFER LITHO- WATER BE— DATE OF USE LIFT SPECIFIC ELEVATION REMARKS
NUMBER NAME OF WELL WELL ORILL-DRILL- LOGY LOW LAND MEASURE- QOF AND CONDUCT~- OF LAND
(FEET) (INCHES) ED ED SURFACE MENT WATER POWER ANCE SURFACE
{FEET)
) (3) __(_(5

148N073W09€CC EDWIN FAUL 136 6 C 1930 60 H P 1647 N
148N0T3W09DCA E.BRODEHL 160 2 c 1960 50 S P 5 1650 N
148NO73W10DAD  D.D.BILLS 3409 7 H 1966 K PM v Y] 1629 Js

148N0T3WLL1CAC MELVIN MATHISON 80 2 C 1949 11 H PSS 1626 N
148N0OT3WL2CCA L.FAUL 160 2 [od 1950 K3pC [ cCs 5 l626 C 48 N
148N073W13800 CARDINAL DRILL. 3497 H 1953 K PM v u 1629 EG

148NOT3W14ADD U.5.6.5. 21 1 H 1965 QG 36 3 12-65 u N 6 1615 C DG 45 M
148N0734W14BCC T+C.FAUL 106 4 [ 1939 H 1626 N
148N073W15AAA U.S.B.Ra 25 3 B 4 7-51 V] 1625 0
148NO73W1800D UeSeGaSe 42 H 1965 1645 1]

148807301 9ACC LLOYD BAIER 200 2 c 1910 110 H PSs 1685 N
148N0T73W22A88 ALVIN FILLER 107 2 c 1928 16 1625 N
148NOT3W23AAD CFFAUL 140 2 c 1920 10 H P& 1645 N
148N073W230DC8 EMIL FAUL 96 3 c 1920 4 H 4 S 5 1636 K 0
148NOT3W24ADD W.HEITMANN 120 6 c H 4 5 5 1638 K N
148NOT3IN25AAA Ue546.S. 73 H 1966 1640 EG

148N0OT73w26B88 UeS5:GoSa 42 H 1966 1632 BG

148N0O73wW288CC VAL GOLDADE 64 36 B 1900 H P S 1693 N
14BNOT3W29BBA OYT0 SCHIMKE 165 2 C 1928 57 H P 6 o
148NOT73W30AA APCO QIL CORP. 3768 H 1964 V) 1817 E N
148N073W30DAB TED MINDT 300 2 [ 1930 H PSS 5 K 4“0 N
148NOT3W33BCA  GUS NELSON JR. 226 2 190 H PS5 1820 N
148N0O73W34AC APCO OIL CORP. 3421 H 1964 u 1663 E N
148N073W348B8 UeSaGaSa T4 H 1966 1660 £G

148NOT3N3SDAA Ue5464+Se T2 1 H 1965 QG 86 1 4-66 u N 5 1635 c DG 45 M
148N073W36ABB ERVIN ANHORN 90 2 1953 12 H J S 1640 N
149INO6BWOLAAA R.J.OLSON 39 36 B 1940 S 29 9~46 H PF 1619 0
149N068WO3CCE UeSe6aSe 110 H 1946 ) 1562 [} N
149N068W03C0D U.S.BJ.R. 15 8 u 1548 G N
149NO6BWO3DDA U.8.B.R. 15 B u 1547 G N
‘1 49INO6BWO4BBL Fad«ARENDT 18 v s 14 H 4 1562 K N
L49NO6BNO4CCB  R.OLKNUTSON 22 1 v 1943 QG600 46 18 H 1535 N
149N068WO5AAD UeSaGaSa 139 H 1946 U 1557 G N
149N068W0OSADB U.Se6.S. 125 H 1946 u 1560 G N
149N068WOSDAD UeS5eGaSe X 60 H 1946 u 1535 G N
149N068WO5SDBC  GREAT NORTHERN 17 24 D QGOC G H P11 4 1547 C 43 N
149N068WOS0DD  RAY O'CONNOR 22 2 v 1912 G 20 H Pl 1547 P N
149N068W0TBCC E.D.BUECHLER 23 36 10 8-46 H P 1580 o
L49NOSBWOBAAD  U.S5.GeS. 15 H 1946 u 1543 G N
L49NO6OWOBBAA J«BOLLINGBERG 40 32 D 1926 23 7-64 H P 1568 c
149N06BWOIAAD EsJoLANGE 22 36 8 1905 G 7 8~46 H 1534 a
149N068Y0988B U.8.4.8. 59 H 1946 1548 G N
149NO63WLLAAD  U.S.B.R, 9 B U 1547 G N
149NO6BWL4ADDY EDMUND HARTL 29 36 bl 25 H P 1l 1555 N
L49NO6BW1I4ADD2 EDMUND HARTL 175 & c 1919 S 27 H P S 1555 N
L4INO6BW1ISCCB  F.J.HITZ 178 4 [of 1962 S 40 H PSS 1575 N
L4INC6BWLOBBEB  UeS5+GaSo 240 H 1946 1560 G N
L49INO6BWL TAAA U.S.B.R. 15 8 1560 [ N
149N0G6BWLTBBL  UJS.BeR. 15 8 1553 G

149N068W17DDD UeSeGaSa 269 H 1946 1552 G N
149NO68W18ADA  H.BOLLINGBERG 172 4 c 1964 26 37 H S5 1574 N
149NO&BW20DAD W.WBUECHLER 69 S H a3 9-b4 u P 1 1567 ~
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TABLE 1y CONTINUED.

fie

DEPTH TD
LOCAT ION OWNER OR DEPTH  DIAM. DF  METHOD DATE AQUIFER LITHO- WATER BE- DATE OF USE LIFT SPECIFIC ELEVATION REMARKS
NUMBER NAME OF WELL WELL DRILL~DRILL- LOGY LOW LAND  MEASURE- OF AND  CONDUCT-  OF LAND
(FEET) (INCHES) ED ED SURFACE MENT WATER POWER ANCE SURFACE
(FEET)
W@ 3 ® (5
L4INOTOW16DDD  U.S.G.S. 273 H 1966 1597 EG
L49NOTOW22BCC  Hel . GRAUMANN 209 3 c 1924 46 6-46 u 1606 0
149NOTOW24ADA  ORDEAN EBEL 53 24 8 33 7-64 H P 1607 o
149NOTOW24BBA  U.S.GuS. 252 H 1965 U 1600 EG
149NO70W26CDB  D.S.LITKE 18 18 10 U Pl 1582 M
L49NOTOW30ADA  ERVIN WIESE 24 32 8 1962 G 7 7-64 " Js 1592 n
149NOTOW34CBC  GEORGE LITKE 26 28 o 1925 10 7-64 u P s 1610 0
149NO7LWO2DAD  SOLBERG BROS. 6 36 D 1900 G 17 1-64 s P 6 1601 0
149NOTINO04ABA  U.S5.G.S. 94 H 1965 U 1620 £6
L49NOTINO6DCC  Ue5.G.5. 336 H 1966 u 1610 £6
L49NOTINOTCBD  WALTER LARSON 23 28 0 1920 7 7-64 u Ps 1615 0
149NOTIWO9ADA  E.NELSON 37 48 i) 22 7-64 s P 6 1605 0
149NOTIW0900DL  U.S$.G.S. 63 H 1966 u 1610 DG
149NO71W09DDD2  ED HEDAHL 44 24 [ 18 7-64 U N 1610 M
14INOTIWL4DBB  E.HEDAHL EST. 80 24 8 21 7-64 U N 1607 o
149NOTIW19BDB  EDWIN OPDAHL 86 3 H 1961 s 14 H Ps 1604 N
L49NOTIWIICCA  U.5.G.S. 240 H 1967 u 1613 06 N
149INOTINIFCCB  U.S.GoS. 200 H 1967 u 1617 EG N
149NO7IN19CDA  U.S$.6.S. 200 H 1967 u 1602 G N
149NOTINLICOD  U.S5.G.S. 158 1 H 1966 G 7S 6 8-66 u N 5 1610 € £6 47 M
149NO7LW20CAC  U.S.G.S. 3z H 1966 U 1597 06
L49NOTIW21CCB  U.S.B.R. 12 8 1958 U 1592 G N
149NOTLW22BCE  EOWIN HEDAHL 55 3¢ 8 30 u P 1617 "
149NOTIN22CCC V.0, NELSON 17 36 D 1952 12 7-64 H P s 1612 0
149NOTIN25D0A  U.S.B.R. 12 u 1585 G
149NOTIW2TCBC  U.5.G.S. 42 H 1965 u 1605 06
149NO71W2BDAB  SOQ LINE RR. 28 36 B 1961 K3PC 8p 4 5-66 P Pl 5 1605 ¢ 43 0
149NO71W31CCB  U.5.6.5. 126 1 H 1967 26 6-67 u N 1605 € EG 0
149NOTIW32DAD  HAROLD SAUTER 162 2 4 1964 20 T-64 1614 0
L49NOT1W34DCD  BERT FEHR 46 24 8 1948 8 7-64 H P s 1611 0
L4INOT2ZWO3AAAL  U.S.G.S 231 H 1966 u 1605 6
L4INOT2WO3AAA2  U.S.G.S. 48 1 H 1966 06 3s 12 7-66 u N 6 1605 € 06 47 M
149NOT2WO06BBD  N.D.S.WATER COM 80 B 1960 u 1542 G
149INOT2WO6CAD  UsSeGeSe 116 H 1966 u 1600 €6
149NO72WOTAAA  FRANK HAGER 2310 2 H K PM v F 9-65 I s 5 7 1600 € 76 N
149NO72WO7DDD  EMILIE KESON 110 3 H 1966 K3PC v s P 5 5 1615 ¢ 45 N
L49NOT2WO08DAD  CLARENCE FIX 12 36 T 1964 s 8 7-64 H Js 1612 0
149INOT2WIOBAA  GEORGE FIX 28 1 v 1958 s H Js 1621 N
149NO72WL1ADD  WILLTAM LORZ 20 72 D 1915 s 15 1-64 H PS 1610 ]
149NO72W15BB8  U.S5.G.5e 231 H 1966 u 1590 DG
149NOT2W18AAA  U.S.B.R. 15 10 7-51 v 1616 0
149NO72018BCB  B.WERTH 23 32 B 3 H 1620 D N
149NOT2W190D0  U.S.6.S. 32 H 1965 u 1620 06
14INOT2W20AAA  E.E.SEIBEL 13 36 D 9 9-64 U P 1617 M
14INO72W22ADD  F.WEINMANN 18 36 D [ 15 7-64 H P 6 1618 0
149NOT2W24ACC  JOHN WEISSER 16 36 o G 7 7-64 s Ps 1603 o
149NOT2W24DDB  U.S.G.S. 110 1 H 1967 13 6-67 U N 1608 ¢ EG 0
149NO72W258B8  U.S.G.S. 21 H 1966 u 1600 DG
149NO72H29ABB K. MCK INVEN 230 3 ¢ 1941 H 1647 N
149NOT2W30ABB  JOHN KELLER JR. 19 36 D 14 7-64 5 P s 1618 )
L49NOT2W31CCB  ROBERT FREEH 25 24 D 12 5-66 s P& 4 1635 K 0
149NOT2W32888  ROBERT HEITMANN 190 2 c 1934 19 x 1620 N
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TABLE

1+ CONTINUED.

DEPTH TO
LOCATION OWNER OR DEPTH  DIAM. OF METHOD DATE AQUIFER LITHO- WATER BE- DATE. OF USE LIFT SPECIFIC ELEVATION REMARKS
NUMBER NAME OF WELL WELL ORILL-DRILL— LOGY LOW LAND  MEASURE- OF AND  CONDUCT-  OF LAND
(FEET) (INCHES) ED ED SURFACE MENT WATER POWER ANCE SURFACE
(FEET)

(1) (3) ) (5)
150N073W090DC  1.G.BERGAN 18 48 )] G 10 1-64 H P S 1612 [s}
150NO73W12DCC  J.F.MEIER 22 36 3} 1930 18 H 1610 N
L50NO73W13AAD  P.G.HAGER 25 36 D 1910 22 7-46 H 1612 [a]
150NO73W13BBC  M.VOLK 24 48 0 1910 17 12-65 u [ 1607 K ™
L50NO73W130DD  U.5.G.S. 53 H 1966 u 1600 06
150N073W14DOD  ALBERT ZERR 12 48 D 1941 S 8 7-46 u 1596 0
LSONO73W15CCC  UeS.GaS. 189 H 1966 u 1605 EG N
150NO73W19CAC  F,S.DOCKTER 190 3 4 1960 70 H Js 1620 N
150N073W19DDD UeS5.G.S. 120 H 1967 u 1607 D6 N
LSONOT3W22C0D  FRANCIS GOLBERG 22 24 8 G 16 4-65 U P 6 1611 M
150NO73W26ABA  LEONARD SMESTAD 20 32 8 1963 S 14 s [ 1605 D N
L50NO73W260C0  JOHN WIEST 16 48 D 1928 8 T-46 1596 o}
150NO73W31BDD  S.0.JOHNSON 100 5 [+ H P 6 5 1610 K N
L50NO73W32ADB  A.CHRISTENSEN 34 30 [} 15 7-64 S J 5 1609 ¢}
L150NO73W34ABA  ALFRED FAUL 19 36 0 1920 [ 17 7-64 s P S 1604 0
SUPPLEMENT TO TABLE 1
14TNOTONTBEB U.8.G.S. 220 H 1967 U 1630 6 N
148806801 7BCC OTTO SEIBOLD 11k 5 4 G 100 H 6 1583 P N
148NO68W19CED JOHN SIEBOLD 65 6 c G 10 H 5 1585 P N
L49NOT2W36DAD U.8.G.8. 220 H 1967 u 1615 EG N
150N0724310D ALVIR MARTIN 178 3 c G ¢ 5 P N
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AT A

~ anmTa
LTADLE C,~~DDAVI VU DIDLIWO

L, B. Garnass

EXPLANATION
Use of water Lithology Specific conductance (micromhos per
centimeter at 25°C)

H, domestic ¥, shale

S, stock G, gravel 4, 501-1,000

U, unused 5, 1,001-2,000

6, 2,001-5,000

Location Owner or name Use of water Lithology Flow range Conductance Altitude Remarks

number
145-69-5ddc Robert Froelich H .. e 5 e
145-72-8cac G. P. Hoots s .. . e aee
. 145-72-1Tabb J. Ryberg H G < 1/8 gpm 5 PR Flows year round.
146-69-29ddd E. L. Eaton U G < 1/8 gpm . 1730
146-69-338ba Francis Hammes [ G <1/8 gom 5 1660
146~73-25¢cbd2 George Wilson s .. . .. e Flows year round.
147-73-2bbe C. Schindler ] .. . .. 1751
147-73-3aac C. Schindler ] . . .. 1750
150-68-1cce Harold Johnson U G 1/8-1 gpm 4 1525
150-68-11abb A. L. Garness 1] F <1/8 gpm 6 1500
150-68-12bbb U G 1/8-1 gpm .. 1525 Sheyenne terrace.




TABIE 3.--Water-level records of observation wells

Depth to water in feet below land surface

147-67-19cbe
Water Water Water
Late level Date level Date level
Dec. 29, 1965... 13.11 July 6, 1966.. 10.67 Jan. 24 12.17
Feb. 17, 1966.... 13.2h4 Aug. 16...c0c0000 11.31 Feb. 15 12.38
Mar. 17..eeeeeees 13.1k Sept. 13.ccvacsess 11.65 Mar. 16 1244
Apr. h..eeevinnn 12.95 Oct., 12..c00acees 11.73  Apr. 20 11.17
May 26.....v.ees 11.25 NOV. 2leievccness 11.75 May 25 9.82
June 22......0.0. 11.00 Dec. 204cescsnsss 11.86  June 22 10.56
(See Trapp, 1966, p. 95 for records from Sept. 1963 to Nov. 1965.)
145-68-10bce
Oct. 13, 1965.... 10.62 June 22, 1966.. 10.09 Jan. 2k, 1967. 11.80
NOV. 29.cecracens 10.59 July Teeeeeeonss 10.05 Feb. 15.ccevscens 12.01
Dec. 29.iereecans 10.62 Aug. 16.......... 10.18  Mar. 16....cee00e 12.17
Feb., 17, 1966.... 11.23 Sept. 1lh.......... 10.47 Apr. 20.......... 11.63
MaT. 1Teeeevoeecss 11.08 Oct. 12.......... 10.72  May 25....40000n 11.05
Apr. l.......... 10.80 Nov. 21l.cevvsioes 11.10 June 22....00040. 10.83
May 26.....000.. 10.41 DeCe 20.cecanecss 11.40
145-68-12add
Oct. 13, 1965.. 10.16 June 22, 1966... 9.35  Jan. 2k, 1967.. 11.24
NOV. 29¢ecccrasss 10.34 JULY  Tevovssaees 9.5%  Feb. 15....0000.. 11.39
DeC. 2G.ceeeesees 10.44 Aug. 16.......... 9.90 Mar. 16.......... 11.27
Feb. 17, 1966.. 10.76 Sept. 14...ccununs 10.39  APr. 20....civeens 10.82
Mar. 1T..eeeceess 9.74 Oct. 12..00e0veee 10.78  May 25....... 10.05
Apr. 1l.......... 9.98 Nov. 2l.....cevue 10.96 June 22.....00000 10.03
May 26.......... 9.30 Dec. 204iausasees 11.07
145-69-26bbb
42 .80 June 22, 1966... 41,73  Jan. 2k, 1967... k1,48
42,40 JULY  Teveecanens 41.69 Feb. 15.......... h1.24
42.10 Aug. 16..evvinen h.7d  Mar. 16.......... 41.50
41.90 Sept. 14.......... 41.83  Apr. 20.......... hi.27
41,68 Oct., 12.....0u0ees 4k1.81 May 25.......... R
41.80 Nov. 2l..ceennn.. k1,55 June 22.......... b1.32
41,70 DeC. 20..eeeceens h1,55
145-70-23bbb
Sept. 15, 196h.... 5.76 Aug. 17, 1965.... 3.66 Jupe 22, 1966... 3.70
Oct. 22..c0venees 5.50 Sept. 15...000eues 3.18 JULY  Tevenooesos 3.60
Nov. 1Zeeciesaens 5.43 NOV., 2eevenvenes 3.12 Aug. 16.cieescnee 5.09
Mar. 26, 1965.... Frozen DeCe 29ieiencnovee 4. 45 Sept. 1heeiveannns 5.03
Apr. 26.......... 6.76 Feb. 17, 1966... Frozen Oct. 12.......... 5.01
May 1Teeeeeenn.. 5.75 Apr. 1h.......... 6.00 NOoVe 22.icciecnses k.g2
June 2h.......... 5.24 May 26..i0c0000e 3.78  Dec. 20......v... 5.27
JUIY 20.-eeecaans 4,52




Depth to water in feet below land surface

145-T2-10aa8
Water Water Water
Date level Date level Date level
Nov. 13.68 Jan. 23, 1967... 12.22
Dec. 13.20  Feb., 15..400e0se. 12,05
Jan. 13.00  MBr. 15...0ec0040s 12.03
Feb. 12.89  Apr. 20.......... 11.75
Mar. 12.85 May 24.......... 11.47
Apr. 12.55 June 21.....neees 11.98
May 12.40
Sept. . 7.17  Aug. 16, 1966 7.70
Oct., 22 . G4 Sept. 12.......... 8.4k
Nov. . 6.43 Oct. 1lieevenea.. 9.05
Dec. 15.0iuevenes 8.43 Dec, 2B.iivvrnnss Frozen Nov. 2l.....v-... 9.17
Jan. 20, 1965. 9.01 Jan, 25, 1966. Frozen Dec. 19iiivueanss .35
Feb., 1B..cevcnve. 9.37 Feb. 16...vvunns. Frozen Jan. 23, 1967 9.7h
Mar. 25.......... Frozen Mer. 16.......... Frozen Feb. 15..c.cccves. Frozen
APr. 26......44.. 6.12 APT. 13.iieevenae Frozen Mar. 15.....0.0.. Frozen
May 1Tveevennne. 6.09 May 25....¢..... 6.03 Apr. 20.....veee, 7.15
June 24.......... 6.93 June 2l.......e.. 6.27 May 2h.......... 6.15
JULY 19..0verenn. 6.42 JULY  Sevevrnnsas 6.08 June 2l.......... 7.05
Aug. 18.......... 6.90
146-68-12bch

16.10 Sept. 15, 1965.... 13.99 Sept. 13, 1966... 9.73

17.32 NOoV. 2.eeivenee. 13.05 Oct. 12.......... 10.

17.33 Dec. 29.ceivuvess 12.47  TNov. 2l.......... 10.85

17.%0 Feb. 17, 1966.. 12.62 Dec. 20i..cacnen. 11.05

17.37 Apr. 1h........ . 11.54 Jan. 24, 1967 11.39

17.32 May 26...0000ce. 9.55 Mar. 16.......... 11.8%

17.23 June 22.......... 8.95 Apr. 20.......... 10.30

15.43 JULy 6erveneenes 8.70 May 25.......... 8.05

1k.45 Aug. 16.......... 9.15 June 22.......... 8.24

1%.28
Oct. 2, 196h... 17.89 19.91 15.93

22, iiianenn 21.03 19.66 15.80

Nov. 12.......... 20.85 19.43 16.10
Mar. 26, 1965. 21.38 18.26 16.65
Apr. 26.......... 21.38 17.89 16.92
MaY  17.veennen.s 21.05 17.83 17.08
June 2h.......... 20.65 Apr., 1h.......... 18.30 17.25
July 20.......... 20.37 May 26.......... 17.30
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Depth to water in feet below land surface

146-69-9bab
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Depth to water in feet below land surface

146-71-hana
Water Water Water
Date level Date level Date level
Nov. 22, 1965.. 2.64 June 21, 1966... 2.55 Dec. 19, 1966.... 3.35
Dec:. 29..caveese 2.80 29 ieiraaan 2.75 Jan. 23, 1967... 3.78
Jan. 25, 1966.. Frozen JUIY  Sevreccnsns 2,13 Feb. 15.ceecscacs 3.85
Feb. 16.cccevannss Frozen Aug. 15....c00unn 3.16 Mar. 15.....000.s 3.57
Mar. 16......0... Frozen Bept. 12.00vuuenns 3.55 Apr. 20....0000en 2.29
Apr. 13....i000.. Frozen Oct. 1levivessons 3.74 May 24.......... 1.70
May 25.....40... Frozen Nov., 2lececeseres 3.05 June 2l...eev0s0e 2.35
June  2......e0.0 2.ho
146-72-beeel
Sept. 23, 196k... 8.82 Sept. 14, 1965.. k.69 June 21, 1966... 3.00
Oct. 22...c.0nuas 8.28 Nov. levecesones 3.97 © July S.eciienne.- 2.95
Nov. 1leeeceeeces 8.53 Dec. 2B..vevennne 5.22. Aug. 15.....0000n 5.47
Dec. 15.c.00venss 9.08 Jan. 25, 1966. 6.6k Sept. 12..00cvuen 6.95
Apr. 26, 1965.. 8.63 Feb. 16...c.0vees 7.56 Oct. 1leeesresses 8.00
May 17.c.vcoesns 6.96 Mar. 16......0... 7.27 NOov. 2leeevcncnas 8.58
June 23.c..e.nen.e 5.81 Apr. 13.....cv... 6.60 Dec. 19.ucecenons 8.77
Aug. 18.......... 4,31 May 25.......... 2.86 Jan. 23, 1967 9.15
26.iniininns 4.63
146-72-4eec2
Sept. 23, 1964.. 9.7k Nov. 1, 1965 3.99 Sept. 12, 1966.. 6.67
Oct. 22.......... 8.36 Dec. 28.vecvien-. 5.15 Oct. 1l.ceeerenns 7.90
Nov. 1l.eeeerenn. 8.53 Jan. 25, 1966. 6.62 Nov. 2l.......... 8.ko
Dec. 15.......... 9.05 Feb., 16..ccc.n... 7.54 Dec. 19.......... 8.68
Apr. 26, 1965.. 8.29 Mar., 16.......... 7.99 Jan. 23, 1967 9.0k
May 17.......... 6.62 Apr. 13.......... 6.14 Mar. 15..... 9.35
June 23....0000.. 5.72 May 25.......... 2.65 APr. 20...0vvenn. 6.00
Aug. 18.......... k.o June 2l..eiceee.. 2.99 May 2k.......... 2.58
26..0iaaiann 4.80 July Sevveeveann 2.68 June 2l.......... 3.92
Sept. 14.......... 4.87 Aug. 15.....0.... k.o7
146-73-10cbb
Measurement in gallons per minute
Sept. 22, 196k.. 0.13 Aug. 18, 1965.... 0.10 Aug. 15, 1966.. 0.03
Oct. .11 26.iiieninn. .06 Sept. 12...vuuv... .03
Nov. .11 Sept. 1h4.......... .06 Oct., 10.eeuuess.. .03
Apr. 11 Nov. leveeesnan. .06 Nov. 1B.......... .02
May .10 May 20, 1966... .ol Dec. 19..iveese.s .02
June .10 June 2l.......... Re') Apr. 26, 1967.. .02
July .10 JULY  Seveeninann Nol't
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Depth to water in feet below land surface

147-68-1d4d
Water Water Water
Date level Date level Date level
Apr. 2, 196k.. 7.70 Mar. 26, 1965.. 8.93 3.95
May 20...00s-. 6.48 Apr. 26.......... 6.48 3.50
June 2h.......... 2.4, MBY 17.eeveecees 6.55 5.55
July 2b....e..... 5.35 Jue 2h...i.vea.. 7.32 6.05
Aug. 17..c.cvnenn. 5.27 July 20.ccecennss 6.69 6.39
Sept. 23.00renenes 5.22 Aug. 1T.cenesnves L.65 7.06
2h.iiinnens 5.45 27 eeienenns 5.12 7.79
Oct. 15..000cv0nen 4,58 Sept. 15..0cccune. 5.09 8.67
-5 H 5.08 Nov. 2.eeenennes 3.20 9.25
Nov. 12....000s0s 5.4 Dec. 29.ciernccvens 5.22 9.83
20, 00ennnee 5.54 Feb. 17, 1966.. T7.22 0.9%
Dec. 22..00ueenne 6.39 Mar. I1T.ceeeoecenes 7.13 2.82
Jan. 21, 1965. 7.53 Apr. 1.......... 2.67 4.80
Feb. 10.ccccaresn 8.31 May 26...c0000es 3.hs5
147-68-10add
Oct. 1k, 1965.. 9.43 June 22, 1966... 8.83 Jan. 24, 1967.. 8.99
NOV. 29.ccnevronn 9.4 July 6eveeennees 8.72 Feb. 15.cccncsons 9.15
Dec. 29.iecevesnn 9.31 Aug. 16....vvenen 8.67 Mar. 16...ccecees 9.23
Feb. 17, 1966 9.54 Sept. 13...00ia0en 8.80 APr. 20.c.eesesse 8.10
Mar. 1T.coeeensen 9.48 Oct. 12.i000eeenn 8.80 May 25....00000. 8.4
Apr. 1h.......... 9.45 Nov., 2Ll.ivsecenass 8.80 June 22....40000- 8.35
May 26...000000s 9.05 Dec. 20..ic0eenen 8.85
147-68-22aaa1
Sept. 2k, 1964.. 12.20 Aug. 27, 1965.. 7.42 Sept. 13, 1966... 7.4k
Oct. 2l.icneveese 12.53 Sept. 15..cccenans 7.00  Oct. 8.39
Nov. 12...iceenn. 12.22 NOV. Lececronnes 5.0l Nov. 8.52
Jan. 21, 1965. 13.13 DeC. 29.cccnenscsn 6.42  Dec. 9.34
Feb. 19.....e.... 1h.21 Feb. 17, 1966... 9.38 Jan. 10.75
Mar. 26......eee0 15.21 Mar. 17..ceevrses 10.12  Feb. 11.50
APDr. 26..cievenes 15.55 Apr. 1b.......... 4,73  Mar. 12.26
Moy 1T.iesaceens 14.11 May 26.......... 3.20 Apr. 20.......... 8.80
June 2h.......... 10.90 June 22......00.. 3.53 MY 25...c.c000. b.L2
July 20....cecee. 8.52 July 6.cecenenes 3.39 June 22.....0000. 4,92
Aug. 17.eeeveenn 7.01 Aug. 16.......... 6.30
Sept. 23, 196k... 1%.33 Feb. 15.33 June 23, 1965.... 13.64
Oct. 2lececeesess k.11 Mar. 16.05 July 19.ccesvrees 13.33
Nov. 12.eveenvons 13.89 Apr. 15.69 Aug. 1Teceiarones 12.64
Jan. 21, 1965. 1hk.70 May 15.37 P-4 SO 12.70

Well destroyed




Depth to water in feet below land surface

147-70-15¢ccc
Water Water Water
Date level Date level Date level
8.05 July 19, 1965.... 6.84 May 26, 1966.... Lok
8.31 Aug. 17.......... 6.17 June 2l......e0.. L.y
8.35 P-4 SRR 6.11 July  Seeevinnen. h.16
9.02 Sept. 15.......... 4,7k Aug. 15.......... 6.23
9.52 Nov., lieeveenen. 4,48 Sept. 13¢vevenvaes 7.30
8.50 Dec. 29...cveuas. 5.34 Oct., 1l.......... 8.10
5.73 Feb. 17, 1966.... 6.82 Nov. 21l.......... 8.20
5.72 Mar. 17.......... 6.30 Dec. 19ceeeereans 8.39
7.01 Apr. 13....0v0v.. 5.30 Jan. 23, 1967.... 8.63

147-70-18¢ce
Oct. 8.78 Sept. 15, 1965.... 8.25 Sept. 13, 1966.... 8.28
Nov. 8.89 Nov. 1 7.25 Oct. 1l.eevvenen. 8.68
Jan. 7.88 Dec. 7.54 Nov., 2livevevnen. 8.75
Apr. 8.73 Mar, 8.61 Dec. 19...vvessas 9.00
May 7.4 Apr. 8.24 Jan. 23, 1967.... 9.61
June 7.69 May 6.27 Mar. 15.......... 9.69
July 7.48 June 6.65 Apr. 20..i.cv.n.. 8.k6
Aug. 7.60 July 5.cvnneenns 6.43 May 2h.......... 6.91
7.75 Aug. 15.......... 7.36 June 2l.......... 7.22

147-70-22bbb
Oct. 20, 1964.... 5.75 Sept.-15, 1965.... 3.80 Sept. 13, 1966.... 6.4k
Nov, 12....0c0nn. 6.35 Nov. l.....ve... k.05 Oct. 1lecivunanss 7.76
Feb. 18, 1965.... B8.52 DeC. 29..ceinenn. 5.22 Nov. 2l..eevvsen. 8.00
Mar. 25.......... k.29 Feb. 17, 1966.... 7.08 Dec. 19.veuuovans 8.35
Apr. 26.......... 3.05 Mar. 17.......... 5.00 Jan. 23, 1967.... 8.83
May 17..c.nvnen. 3.66 Apr. 13.......... 2.68 Feb. 15.......... 9.04
June 23.......... 5.46 May 26.......... 3.25 Mar. 15.......... 2.60
JUly 19.ecee..... 5.37 June 2l.....4.... 3,97 APr. 20..eciease. 2.37
Aug. 17.eceennnn. 3.84 JUlY  Seeveronnn. 3.05 May 24.......... 3.39
2T eniennnns 3.87 Aug. 15.......... 5.63 June 21.......... 5.05

147-72-3bbb1
Sept. 23, 1964.... 10.52 Nov. 1, 1965.... 10.09 Sept. 13, 1966.... 9.70
Oct. 20....vvve.. 9.65 Dec. 28...ivvn... 10.37  Oct. 1l..c.unn... 9.93
Nov. 1l.eeuceeocss 9.70 Jan. 25, 1966.... Plugged Nov. 18.......... 10.55
Dec. 15...00vuunn 9.86 Feb. 16.......... 11.93  Dec. 19...ueu.is. 10.60
Apr. 26, 1965.... 11.75 Mar., 16.......... 12.37  Jan. 23, 1967.... 11.52
May 17.ccciennss 11.37 Apr. 13.......... 12.34 Feb. 15....00000. 10.89
July 19..¢eceenn-. 9.69 May 25.......... 9.81 Mar. 15...c.00..- 12.08
Aug. 18.......... 10.52 June 2l.......... 8.96 Apr. 19.......... 11.76
260 00einanns 10.60 July Seceevenan. 8.75 May 2h.......... 9.48
Sept. W.......... 10.95 Aug., 15.......... 8.87 June 2l.......... 9.27
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Depth to water in feet below land surface

147-72-6bbb
Water Water Water
Date level Date level Date level
Aug. 15, 1966... 6.80 Dec. 19, 1966. 7.07 Apr. 19, 1967 6.90
Sept. 13.ceiecon.s 7.00 Jan. 23, 1967. 7.09 6.70
Oct., 1l.eeeesenn. 7.03 Feb. 15.......... 7.07 6.73
Nov. 18.......... 7.10 Mar. 15.......... 7.20
148-68-3ddd
Oct. 21, 196k4... 6.86 Nov. 1, 1965. 2.37 Sept. 13, 1966.. 6.32
Nov. 12...ucenens 7.50 Dec. 29...ceca.-- 5.84 Oct. 12.....0000n 6.65
Mar. 20, 1965. Frozen Feb. 16, 1966... 6.35 Nov. 2lic.ieecvees 6.72
Apr. 26.......... 4.85 Mar. 17....eeee.. 6.63 Dec. 20.ccieoveas 7.42
May 17.......... k.69 Apr. l.......... k.25 Jan. 24, 1967. 8.29
June 23.......... 6.21 May 26.......... 2.29 Feb. 8.66
JULY 20.eccesoess .51 June 22....:..... 2.76 Mar. 9.02
Aug. 1T..iveeennn 3.34 =2 PO 3.10 APr. 20.....ieeen 2,15
=¥ SR 2.94 July 6eieneennn. 2.94 May 25.......... 2.40
Sept. 15....00.une 2.30 Aug. 16.......... 5.40 June 2l.......... 3.50
148-69-10dad
Sept. 17, 1964... 3.09 July 19, 1965 2.57 May 26, 1966... + .30
Oct. 2livivennnn. 2.66 Aug. 17..cceevnn. .68 June 22.....v.... 1.08
Nov., 12....00000. 2.73 260, + .33 JUIY  Sevevcsenes + .30
Jan. 21, 1965 5.32 Sept. 15.cuceccess + .44 Aug. 16..cccienns 2.76
Feb. 19.......... 6.40 Nov. Liceseeeoss + . Sept. 13.uecnnnns k.21
Mar. 26.......... Frozen Dec. 29.civeonses Frozen Oct. 12...0icvuues 5.00
Apr. 27.eeeeec... + 4o Feb. 16, 1966.. Frozen Nov. 2liieevnscas 5.29
May 17.ceiiiocnnn 1.33 Mar. 17.:.ccveees Frozen Dec. 20.uicavcnns 6.15
June 23.......... 3.29 Apr. 1h.......... + .72
148-69-20cch
Sept. 17, 1964.... 18.32 Apr. 26, 1965. 18.00 Sept. 15, 1965 17.98
Oct. 21l.......... 18.26 May  1T.c.e-enn.. 18.07 FWov. leeevecn... 17.84
Nov. 12..iuvvvnns 18.19 June 23.......... 18.28  Dec. 29....useees 17.69
Jan. 21, 1965.. 17.94 JuUly 19...ceeee.. 18.30  Feb. 16, 1966.. 17.60
Feb. 18.......... 18.05 Aug. 17.....c.... 18.12  May 26..i.ncece.. 17.
MAT. 25..00c0enes 17.99 -l SN 18.08  Plugged
148-71-6ada
June 29, 1965.. 12.36 Mar. 16, 1966... 13.57 Nov. 18, 1966. 14.05
July 19.ceecocaes 12.28 Apr. 13....ce.en. 12.30 Dec. 19.eeescraes 14.03
Avug. 17..cveenn.. 11.77 May 25....0..... 10.50  Jan. 23, 1967. 1.ks
26.0iinnnnnn 11.86 June 2l...ieinen. 10.66 Feb. 15....c.000.s 14.56
Sept. 15....00u-n. 12.10 JULY  Sevevenaens 10.98 Mar. 15.....0044. .71
Nove leceseceoes 10.93 Aug. 15....000... 12.29 Apr. 19.......... 12.14
Dec. 29.eersasess 11.50 Sept. 13...evveen. 13.20 May 2h.......... 10.48
Jan. 25, 1 12.7% Oct, 11l......e... 13.73 June 2l.c.eeieens 11.52
Feb. 16.......... 13.36
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Depth to water in feet below land surface

148-71-2kdda
Water Water Water
Date level Date level Date level
Nov. 17, 1966 10.15 Feb. 15, 1967. 11.11  May 2k, 1967. 11.69
Dec. 19....v0ut.. 10.30 Mar. 15.......... 11.65 June 2l....eean.. 11.21
Jan. 23, 1967.. 10.77 Apr. 20.......... 11.99
148-71-26dcc
Sept. 11.74 June 23, 1965.... 10.27 Dec. 29, 1965.... Frozen
Oct. 11.54 9 10.14 Jan. 25, 1966... Frozen
Nov. 11.22 10.09 Feb. 16.vevevenn. Frozen
Mar. 12.24 10.10 Apr. 13...i...... 10.35
Apr. 12.03 Sept. 15..000ce.n. 10.19  June 2l.......... 8.30
May 11.56 Nov., Lleceeenenns 10.29 Well destroyed
148-71-28aaa
Sept. 17, 1964 10.4%0 Nov. 1, 1965.. 8.29 Sept. 13, 1966.... 8.93
Oct. 9.84 Dec. 29uiuucinvsss 9.13 Oct. 1l....cve... 9.50
Nov 9.84 Jan. 25, 1966. 10.28 Nov. 18.v.vucen.. 10.10
Mar. 25, 1965. 12.81 Feb., 16.......... 11.24 Dec. 10..eeeensn. 10.46
Apr. 26.......... 12.27 Mar. 16.......... 11.66 Jan. 23, 1967 11.50
May  1Teciucnenen 10.21 Apr. 13.......... 11.23 Feb. 15....0.0..n 12.15
June 23.......... 8.77 MAY 25.....00... 7.02  Mar. 15.......... 13.10
JuUly 19...eenesn. 8.76 June 2l..eesien.s 6.86 Apr. 19.......... 12.00
Aug. 17.......... 9.68 JULY  Seveerineens 6.88 May 24.......... 7.64
P-4 10.26 Aug., 15.....0.0.. 7.93 June 2l..eeeeeass 7.43
Sept. 15.......... 10.42
148-72-9cce
Avg. 15, 1966... 5.07 Dec. 19, 1966... 6.38 Apr. 19, 1967 5.26
Sept. 13.ccvecenn. 6.05 Jan. 23, 1967... T.14 May 24.......... L.78
Oct. 1leieeeven.. 6.05 Feb. 15...cc0ua.. 7.20 June 2l...eeean.s 5.60
Nov. 18.......... 6.32 Mar. 15.......... 7.06
148-72-15eba
Kov. 3.19 May 25, 1966... 3.07 Dec. 19, 1966... 3.69
3.29 Jute 2l.......... 3.19 Jan. 23, 1967... 3.82
Dec. 3.2 JULY  Sevevenenn. 2.60 Feb. 15...0000a.. 3.70
Jan. 25, 1966.... TFrozen Aug. 15.......... 3.63 Mar. 15.......... 3.33
Feb. 16.......... Frozen Sept. 13..0i0enn.. 3.90 Apr. 19.......... 2.64
Mar. 16.......... Frozen Oct., 1liuevevuans 3.90 May 2h....0..... 2.20
Apr. 13.......... Frozen Nov. 18.......... 3.69 June 2l..ive0en.. 3.62
148-72-34dad
Aug. 15, 1966... 11.78 Dec. 19, 1966... 12.25  Apr. 19, 1967.. 11.35
Sept. 13..0c0ucnn. 12.17 Jen. 23, 1967... 12,32 May 2b.......... 10.12
Oct, 1l....co-... 12.20 Feb. 12.15 June 2l.......... 11.65
Nov. 18.......... 12.25 Mar. 11.95
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Depth to water in feet below land surface

148-73-14add
Water Water Water
Date level Date level Date level
Dec. 28, 1965.. 3.10 June 21, 1966... 2.h0 Jan. 23, 1967. 5.03
Jan. 25, 1966.. k.11 July Seeeeenennn 1.06 Feb., 15.......... 5.05
Feb. 16..uevene.. Frozen Aug. 15.....c.... 2.60 MBY. 15..cccevens 4,78
Mar. 16.......... Frozen Sept. 13.ccieernse L4.15 Apr. 19.....0.0.. Frozen
. Frozen Oct. 1leveeeeenns 4 .50 May 2h.......... 1.80
Frozen Nov. 18.....0cene 4. 45 June 2l....ceenes 3.22
2.50 Dec. 19.......... k.59
148-73-35daa
Mar. 16, 1966... 1.06 Sept. 13, 1966... 0.87 Apr. 19, 1967 Frozen
Apr. 13.......... 1.07 Oct. 1lieeerrnn.. .8k MEy  Qiieeninnn. 0.55
May 2%.....0000s .80 Nov. 18.......... Frozen 16ceeeenennn .61
June 2L...ecaneas .80 Dec, 19......ensn Frozen -1 S .58
JULY  Seveerccass .65 Feb. 16, 1967. Frozen June 2l.eeeecesas .50
Aug. 15..iieeness .68 Mar. 15......04.. Frozen
149-68-20dad
Sept. 17, 1964... 33.01 Avg. 17, 1965. 31.99 May 26, 1967.. 30.90
Oct. 2leceeceenn. 32.93 Bareennnans 31.84 30.89
Nov. 12...ci0000e 32.77 Sept. 15.......... 31.67 30.89
Jan. 20, 1965. 31.65 Nov. 2.ecveinnnn. 31.24% 30.95
APr. 26....00000s 32.85 Dec. 28B........s. 30.98 31.12
May I17...evene.. .58 Feb. 16, 1966... 31.21 31.19
June 23.......... 32.63 Mar. 17..eecess.. 31.08 31.39
July 20.ececsosan 30.22 Apr. 1b.......... 31.19 31.53
Oct. 29.68 Jan. 24, 1967 30.18
Nov. 29.69 Feb. 16.icuvvnnes 30.30
Dec. 29.48 Mar. 15....c000.. 30.50
Feb. 29.75 APr. 20.......... 29.99
Mar. 29.66 MaY 25..c0cc0ees 29.80
Apr. 4.......... 29.75 June 2l....eee... 29.77
May 25.......... 29.48
Sept. 18, 1964... 10.33 July 19, 1965. 10.12 L.80
Oct. 10.35 Aug. 17.ccveenene 7.80 4.89
Nov. 10.4h Sept. 15....cuun.n 7.03 6.83
Mar. 11.16 Nov.e leceeceons. 5.46 7.95
Apr. 10.52 Dec. 29icvvnscses 6.24 8.4h
May 10.47 Apr. 13, 1966... 6.72 8.79
June 23.......... 10.47 May 25.......... 4.65 9.00




Depth to water in feet below land surface

149-69-24bee

Water Water Water
Date level Date level Date level
Oct. 20, 1965.. 38.75 June 22, 1966.. 38.4k2 Jan. 24, 1967 38.74
Nov. 29..veivncns 38.73 July 6Beeeeneenss 38.58 Feb. 16.....0.0ns 38.85
Dec. 29....uvven- 38.37 Aug. 16.......... 38.63 Mar. 15.......04s 39.09
Feb. 16, 1966.. 38.91 Sept. 13..ciuennnn 38.83 Apr. 20.......... 38.20
Mar. 17..cccveann 38.73 Oct., 12..cc0uiuens 38.85 May 25.......... 38.03
Apr. 14.......... 38.89 Nov. 2liceeeieaees 38.24 June 2l..eeesenss 38.07
May 25.......... 38.55 Dec. 20..sseeusss 38.45
149-69-28ddc
Sept. 18, 196h... 5.89 Sept. 15, 1965 1.93 July 6, 1966.. 2.36
Oct. 2l.cevuvvnns 5.52 Nov. Leveaeeasns 2.39 Aug. 16..iiciians L.65
Nov.e 12..c.eveuen 5.52 Dec. 2B..ivunen-n Frozen Sept. 13.ccceuvens 6.18
Apr. 20, 1965. 1.95 Feb. 16, 1966.. Frozen Oct. 12.......... 6.88
MBY 1Teeeenvcn.. 2.20 APr. 13....evnn.. 2.30 Nov. 2liiceenns.. 7.10
June 23...ci000.s L.71 Mey 26....0.04-. 2.20 Dec. 20.eevncanes 7.k
July 19...0eenses 3.66 June 22.......... 2.55 Jan. 24, 1967 Frozen
Aug., 1T...eeenne. 2.74
149-70-28a8
Oct. 21, 1965 57.79 June 21, 1966... 57.33 Jan. 23,.1967.. 56.40
Nov. 57.68 July 6eeeeecens. 57.38 Feb. 16.......... 57.28
Dec. 57.29 Aug. 16.......... 57.28 Mar. 15.......... 57.45
Jan. 57.41 Sept. 13..uveennns 57.35 Apr. 19.......... 57.06
Feb. 16.......... 57.53 Oct. 1lieeevcnn.. 57.12 May 25.......... 57.00
Apr. 13.....v0... 57.58 Nov. 2levereennes 56.87 June 2l.......... 57.00
Mey 25.......... 57.49 Dec. 20..eveanesn 56.
149-70-9daal
May 17, 1966.. 65.89 Oct. 11, 1966. 66.02 Feb. 16, 1967. 66.35
June 2l.......... 66.00 Nov. 1leeeeevenan 65.90 Mar. 15.......... 66.65
JUy beieiinen.. 66.26 F-3 I 65.79 Apr. 19.......... 66.00
Aug. 15.......... 65.98 Dec. 20..cceeesse 65.83 MBY 25..cccvee.. 65.89
Sept. 13.¢vvennnn. 66.34 Jan. 23, 1967.... 66.33 June 2l...i.iaa.. 66.00
149-70-9daa2
May 17, 1966.. 65.93 Sept. 13, 1966. 66.30 Jan. 23, 1967.. 65.28
June 2l.......... 66.05 Oct, I1leeevennnn. 66.03 Mar. 15.......... 67.15
July B.iieeinn.. 66.26 Nov. 1leeevennn., 65.95 May 25.......... 65.88
Aug. 15.......... 66.98 DeCe 20.ieerrnsenn 65.85
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Depth to water in feet below land surface

149-70-26¢3db
Water Water Water
Date level Date level Date level
Sept. 18, 196h4... 11.47 Aug. 26, 1965. 7.95 June 5.50
Oct. 2l.......... 11.54 Sept. 15.....u.nn. 7.80 July 6.25
Nov., 12...cveeen- 11.k7 Nov. leeeeeenens 6.40 Aug. 7.60
Mar. 25, 1965.. 11.65 Dec. 29uecvernces 6.70 Sept 8.4%
Apr. 26.......... 8.10 Feb. 16, 1966.. Frozen Oct. 8.89
May 17eeeccnenns 7.65 Mar. 16.......... Frozen Nov. 9.10
June 23.....000.. 8.14 Apr. 13.......... 4.5 Dec. 9.20
July 10..¢cevenes 8.36 May 25....0..... 4.30 Jan. Frozen
Aug. . 17.eueinnnns 7.87
149-71-9ddd2
July 1k, 196k... 17.74 Nov. 1, 1965.. 1L4.83 Sept. 13, 1966... 12.32
Oct, 2lueeencanas 16.83 Dec. 29.ciienssn. 14.95 Oct. llecivessess 13.08
Nov. 1leceeeecan. 16.84 Jan. 25, 1966... 15.36 Nov. 18.......... 13.85
Jan. 20, 1965. 17.k2 Feb., 16.......... 15.53  Dec. 19.iciisoens 14,05
Apr. 26.......... 17.75 Mar. 16.......... 15.24 Jan. 23, 1967. 1k .45
May 17...enen... 16.69 Apr. 13.......... 13.96  Feb. 15.......... 14,76
June 23....ieies 15.62 MBY 25....eveeen 12.69 Mar. 15.......... 15.15
JUIy 19.ceecacves 15.25 June 2l.iciiences 11.70 Apr. 19.......... 14.96
Aug. 18.......... 14,48 JUIY  Severoenens 11.53 May 2h.......... 12.89
26.ceennnn.n 14,29 Aug. 15.......... 10.62 June 2l.......... 11.68
Sept. 15..c000uen. 14 .45
149-71-19cdd
Aug. 15, 1966... 6.08 Dec. 19, 1966... 7.28 Apr. 19, 1967. 6.41
Sept. 13....00uen. 6.84 Jan. 23, 1967... 7.68 May 2h.......... 475
Oct. 1l.......... 7.10 Feb. 15.......... 7.78 June 2l.....eee.. 5.33
Nov. 18.......... 7.27 Mar. 15.......... 7.70
149-T1-22bch
Sept. 16, 196k... 30.12 Sept. 15, 1965.... 29.68 June 21, 1966... 26.h0
Oct. 2iceeeneenn. 30.06 Nov. Liceeeucens 28.86  JULY Seeienrinns 26.00
Nov. 1lececeneen. 29.16 Dec. 28..civenen. 28.48  Aug. 15.......... 25,55
Mar. 25, 1965. 29.02 Jan. 25, 1966. 27.84 Sept. 13.ceerees.s 25.62
Apr. 26....cce... 29.05 Feb., 16...0000ees 27.62 Oct. 1l.ceeveen.. 25.17
May 1T.eeeeennss 29.18 Mar. 16.......... 26.79 Nov. 18.......c.. 25.53
June 23.....0.... 30.00 Apr. 13....eeve.s 27.28 DeC. 19...ceioess 24 .69
July 19....cennn. 30.28 May 25.....c.... 26.64 Jan. 23, 1967. 25.00
Aug. 26.....0.... 29.77
149-72-3a8a2
Aug. 15, 1966... 12.25 Dec. 19, 1966... 13.70  Apr. 19, 1967.. 14.28
Sept. 13...ccuuenn 12.92 Jan. 23, 1967... 14.03 May 25.......... 13.29
Oct. 1leveveonces 13.20 Feb. 16.......... k.22 June 21.........- 12.72
Nov. 2Llecevaveses 13.45 Mar. 15.......... 14.50
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Depth to water in feet below land surface

Water Water Water
level level Date level
Sept. 8.89 May 8.85 Dec. 28, 1965.... Frozen
Oct. 8.75 June 8.36 Jan. 25, 1966.... Frozen
Nov. . July 8.89 Feb., 16....cevunn Frozen
Jan. Aug. 8.1k June 2l.......... 5.60
Feb. 8.29 JULY  Seveveaenes 5.80
Mar. Sept. 8.4o Aug. 15.......... 7.06
Apr. Nov. 8.0k Sept. 13.0ceernn. T.67
Caved--well destroyed
20.77 Aug. 20.63 Aug. 15, 1966.... 19.4%9
20.68 Sept. 20.43 Sept. 13.cveeunnns 19.44
20.73 Nov. 20.47  Oct. 1l.......... 19.34
20.69 Dec. 20.23 Nov., 21l.ccnveens. 19.25
20.76 Jan. 19.99 Dec. 19..u.uav... 19.28
20.89 Feb, 20.04 Jan. 23, 1967.... 19.36
20.56 Mar. 19.51 Feb. 15.......... 19.70
20.66 Apr. 19.87 Mar. 15.......... 19.54
20.69 May 19.82 Apr. 19.......... 19.50
20.60 June 19.73 May 24.......... 19.39
20.67 Juiy 19.63 June 2l.......... 19.10
Sept. 19.35 July 18.76 17.95
Oct. 19.32 Aug. 18.47 17.60
Nov. 19.12 18.34 17.70
Jan. 19.19 Sept. 18.34 17.70
Feb. 19.45 Nov. 18.19 17.89
Mar. 19.54 Dec. 17.97 17.98
Apr. 19.41 Feb. 18.37 17.99
May 19.01 Mar. 18.27 18.28
June 18.99 Apr. 18.54 18.58
Sept. 13.72 Aug. 12.13 11.89
Oct. 13.80 Sept. 12.37 12.10
Nov. 13.62 Nov. 12.64 12.35
Jan. 13.20 Dec. 12.82 12.54
Feb. 1447 Feb, 13.30 12.85
Mar. 14.60 Mar. 10. 74 13.03
Apr. 12.72 Apr. 12.66 13.00
12.50 May 12.54 12.25
12,44 June 12.04 11.29
12.32 July 11.96 June 21......... 10.92
12.16 Aug. 11.7h




Depth to water in feet below land surface

150-69-14cdc
Water Water Water
Date level Date level Date level
Sept. 17, 196k4... 13.65 Mar. 25, 1965. 14,20 Aug. 17, 1965. 12.30
Oct. 2l.......... 13.85 Apr. 26.......... 13.50 000 26..eeienn.. 12.47
Nov. 12...v.uuues 13.76 May 17..ceeeeees 13.13 Sept. 15.cccerenes 12.80
Jan. 2C, 1965. 13.74 June 23....00400. 13.10 Measurement discontinued
Feb. 18.......... 14.18 July 20-c..ccen.. 13.16
150-70-19cdc
8.11 July 20, 1965. 2.50  Apr. 13, 1966... 5.93
9.21 Aug. 18.......... L.55 May 25.......... 3.60
9.53 - 4.85 June 2l..ccaeen.. 4.85
11.31 Sept. 15, 0000vuus 3.96 JULY 6.eiennenes 5.60
11.92 Nov.e Liveseeeoes k. Aug. 16..civivenn 6.97
12.03 Dec. 28..ccvee... Frozen Sept. 13.......... 7.75
11.13 Jan. 25, 1966... Frozen Oct. 1l......v0.. 9.13
9.86 Feb. 16.......... Frozen Plugged
8.94 Mar. 16.......... 5.83
150-70-25cch
Sept. 18, 1964... 6.22 Nov. 1, 1965. 3.92 Sept. 13, 1966 5.60
Oct. 6.05 DEC. 2Qirervcennn Frozen Oct. 5.69
Nov. 6.12 Jan. 25, 1966.. 5.52 Nov. 5.78
Mar. 25, 1965 Frozen Feb. 16.eeevcunns 5.35 Dec. 6.0l
Apr. 26.......... 5.10 Mar. 16.......... 4.28 Jan. 6.22
May 17.eeeeeces. 5.19 Apr. 13.......... 4 .24 Feb., 16.......0.. 6.38
June 23..ivennn.. 3.9 MaY 25...c.0.... 3.94 Mar. 15.c.ce0cses 6.19
JUIy 20..uieecnas 2.28 June 2l.......... 4.50 ADT. 19...eeienes 4. 57
Aug. 1Teenveenns. 3.98 July 6.veecencons k.19 MaYy 25...00004es 4,29
26..iiniinns k. ks Aug. 16.......... 5.15 June 21.......... 5.20
Sept. 15.ciiennnen 4,13
150-70-31cdd
Aug. 1€, 1966... 82.53 Nov. 21, 1966... 82.40 Feb. 16, 1967.... 82.18
Sept. 13.c0eeann.. 82.60 Dec. 20u.vescseen 82.36 Mar. 15.......... 82.25
Oct. 1l..eeennn.. 82.50 Jan. 23, 1967. 82.29 Well destroyed
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Depth to water in feet below land surface

150-71-hdad
Water Water Water
Date level Date level Date level
Nov 53.55 53.33
Dec. 53.53 53.25
Jan 53.64 53.30
Feb 53.70 53.12
Mar 53.54 53.08
Apr. 53.45 53.15
May 53.45
Sept. 16, 1964.... 7.88 July 19, 1965....  6.23 May 25, 1966.... 2.9
Oct., 2l.ceievieras 7.67 Aug. 18.......... 4,22 June 2l...c00000. 3.89
Nov. 12.......... 7.84 26.iiiinnn. L.s7 JULy S5evenrnenn. 3.80
Jan. 20, 1965.... 8.34 Sept. 4...cvvuenns L Ls Aug. 16..evennen. 5.96
Feb. 18.......... 8.73 Nov., liveeeevnns 4.58 Sept. 13..c00eenen. 6.50
Mar. 25.......... Frozen Dec. 28.......... 5.79 Oct. 1leeuvevens. 7.16
Apr. 26.......... 9.22 Jan. 25, 1966.... Frozen Nov., 2leevuevens. 7.40
May 17....0000en 5.55 Feb., 16.......... Frozen Dec. 19.....0004s T7.75
June 23.......... 6.55 Apr. 13.......... Frozen Jan. 23, 1967.... Frozen
150-71-26abb

Oct. 29, 1965.... 63.40 May 25, 1966.... 63.15 Dec. 20, 1966....  63.05

NOoVe lecsvenaens 63.32 June 2l...veneen. 63.17 Jan. 23, 1967.... 62,92
Dec. 2B...e0uvnnn 63.19 Jy b..evenn... 63.19 Feb. 16.......... 62.75
Jan. 25, 1966.... 63.15 Avg. 16.......... 63.22 Mar. 15.......... 62.86
Feb. 16.....cu... 63.05 Sept. 13...eeuuen. 63.22 Apr. 19.......... 62.67
Mar. 16.......... 62.82 Oct, 1leeeveon... 63.15 MBY 25.......... 62.70
Apr. 13.......... 63.04 Nov. 2l.ceueins.. 62.98 June 2l.......... 62.80
150-T1-29aab

Aug. 16, 1966.... 7.35 Dec. 19, 1966....  7.35 Apr. 19, 1967....  7.60
SePt. 13eeneren s 7.37 Jan. 23, 1967.... 7.35 May 24.......... 7.65
Oct. 1l..evinsvnen 7.30 Mar. 15.....0000. 7.59 June 2l....000000 7.55
Nov., 2)l.cevieecses 7.27
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Depth to water in feet below land surface

150-72-21cde
Water Water Water
Dete level Date level Date level
Jan. Feb. 11.50  Oct. 11.03
11.71 Nov. 11.12
11.87 11.04
Feb. 12.25 11.22
Mar 12.50 11.13
12.1h4 10.95
12.08 11.23
9.70 Dec. 11.10
6.66 11.12
Mar. 7.50 11.35
. 7.64 11.43
13.37 Apr. 7.96 11.50
13.15 .8.20 11.63
13.07 8.57 11.67
12.90 8.60 11.56
13.06 8.80 Jan. 11.58
Apr. 13.12 8.85 11.63
13.0L May 8.60 11.73
12.66 8.75 11.55
11.45 8.91 11.74
10.93 8.85 11.98
10.62 9.04 12.01
10.68 9.25 11.98
May 10.69 9.55 Feb. liieeeon.n. 12.14
10.53 June 9.65 [>T 11.95
10.58 9.46 i (¢ JO 12.06
10.60 9.35 15.ccieccnas 12.35
10.62 9.34 -0 DA 12.54
10.73 9.50 25, i 12.85
10.40 10.02 28 iiinennes 13.01
June 10.45 9.86 Mar. l....eeeee. 12.97
10.51 July 9.55 Gurevennnns 12.92
10.64 9.80 10uiaacssess 12.72
10.93 10.25 15.ccueccens 12.63
11.05 10.45 20 00ennacss 12.00
11.18 10.50 25 iiianaans 11.55
11.20 Aug. 10.55 30.eecucanns 10.50
11.26 10.84 APT.  Lliceceosss. 10.50
July 11.21 10.30 | 10.39
11.08 10.33 h o JAPRRN 10.72
10.5k4 10.60 15.eennesnss 10.76
10.05 10.34 20.ieesrnnns 9.94
10.08 10.68 -3 T 9.82
9.78 Sept. leieeeseons 10.67 -1+ TR 9.71
9.80 - T 10.60 May l.......... 9.77
Aug. 9.60 B PR 10.80 T 9.66
Nov. 9.20 16ceeeecenns 11.01 10iieeenenen 9.01
Dec. 9.35 =10 T 11.01 15000 cancans 8.90
Jan. 9.5 -1 T 10.95 F-Is T 9.18
9.75 30eeieacenns 10.96 25, eiinnnns 9.13
9.90 Oct. l.cievunnnn 10.85 30cceenenans 9.48
10.06 |- T 10.94 June  leiceeoensss 9.70
10.00 10.cceennnn. 11.00 Seerecanens 10.02
10.24 150 ceeneinee 11.11 i [o JP 9.78
10.61 20.ciiiacaas 10.93 b 7 9.89
Feb. 10.91 -1 TP 11.07 20..iiiennnn 9.66
11.22 .

L




Depth to water in feet below land surface

150-73-13bbe

Sept. 15, 1964.... 16.T1 Aug. 26, 1965.... k.40 Sept. 13, 1966....  13.36

Oct. 2leviievnsss 15.73 Sept. 14.....uua.. 14,37 Oct. 1l.ceienen.. 13.65
Nov.e 1l.eeeeeon.. 15.10 NovV. Llicereesens 13.99 Nov. 2lieevesasns 13.68
Jan. 20, 1965.... 16.25 Dec. 2B.vuvecnsns 13.88  Dec. 19.......ens 13.92
Feb. 18.......... 15.44 Jan. 25, 1966.... Frozen  Jan. 23, 1967.... 13.99
Mar. 25...c.000.. 15.57 Feb. 16...0cvenns Frozen Feb. 15.......0.. Frozen
Apr. 26.......... 15.07 Apr. 13.......... 1%4.37  Mar. 15.......... k.52
May 17...0ee.... 14.86 MaY 25..cceceses 13.37  Apr. 19.......... 13.95
June 23.....4.... 1k.51 June 2l.....uve.. 12.67 May 2h.......... 12.33
JULY 19.eeseocans 1k.43 JULY  Seeevevnons 12.20 June 2l.......... 12.20
Aug. 18....ecenn.. 1h.ke Aug. 15.......4.. 12.89
150-73-22cdd

Sept. 15, 1964.... 15.31 Aug. 18, 1965.... 13.89 May 25, 1966....  12.64

Oct. 21..eeeeenns 15.45 260iteniacns 13.75 June 2l.c.cersees 11.73
Nov. 1l.eeeeeneonss 15.32 Sept. 1b...ueeinns 13.69 JULY  Seevecnenns 11.30
Feb. 18, 1965.... 16.1k4 Nov. leveveeones 12,72 Aug. 15....4000.. 12.13
Mar. 25.......... 16.43 Dec. 28..civunnes 12.84 Sept. 13.ceuacsnn 12.70
Apr. 26.....000.. 16.08 Jan. 25, 1966.... 13.44 Oct. 1liceieveenss 12.89
May 17.......... 15.87 Feb., 16...cenvnen 1k.01 Nov. 2l.cevveene. 13.20
June 23.......4.. 15.17 Mer. 16.......... 14.30 Dec. 19...vsvueen 13.66
July 19......ees. 14.69 Apr. 13.....ev0.. 13.97  Jan. 23, 1967.... 14.35
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TABIE 4. --Togs of test holes and wells

145-68-10bece
Test hole 2452

Altitude: 1,630 feet

Formation Material

Glacial drift:
Topsoil, sandy loam, black---s-e--es-rommreccmmo e caan
Gravel, fine and medium, sandy, brown, moderately well-
sorted, subangular to subrounded-----ee-eec-emmccccnaan
Sand, medium to very coarse, gravelly
Pierre Formation:
Shale, silty, olive-gray to olive-black, noncalcareous---

145-68-12ad4
Test hole 2453

Altitude: 1,590 feet

Glacial drift:
Topsoil, sandy loame--==-=e----emocaamcacccuoueomcaaccaan
Sand, medium to very coarse, gravelly, brown to gray,
moderately well-sorted, subangular to subrounded------
Pierre Formation:
Shale, olive-gray to olive-blacke----=-e-cme-meeemoommmann

145-68-16cce
Test hole 2u51

Altitude: 1,668 feet

Glacial drift:
Sand and gravel, very coarse sand to medium gravel,
clayey, moderate-yellow-browmn----------
Sand and gravel, yellow-brown, very clean-
Till, sandy, olive-gray-----s-e---emeecmccnomacocmcmaooan
Pierre Formation:
Shale, olive-gray, noncalcareous-------w--=-eee-c-u-c-cao

145-68-26dcc
Test hole 1891

Altitude 2,100 feet

Glacial drift:
Gravel, fine to medium, sandy, oxidized. Interbedded
w1th layers of silty yellowish-brown oxidized clay----
Gravel, fine to medium, sandy to clayey------
Till, 511ty, olive-gray; numerous shale grains-----------
Clay, silty, greenish-gray, very thin laminae of lignite
and organic material, weakly calcareQus-------==----==
Pierre Formation:
Shale, dark-greenish-gray--------ccec-mmcrcmrcocacumacanx
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145-69-2bdb
C. E. Kutz
(Log by A. B. Kamoni)

Altitude: 1,670 feet

Formation Material Thickness Depth
(feet) (feet)
3 3
3 6
3 9
5 1k
1 15
1k5-69-2cce
Test hole 2576
Altitude: 1,7LO feet
Glacial drift:
Till, silty, dusky-yellow, oxidized-~--wwe=-e-eew—cac——an 21 21
Till, silty, dusky-yellow, contains sand lenses---------~ 8 29
Sand, medium to coarse, gravelly----------ccmeomaamcacnan 6 35
Till, silty, olive-gray: i 39
Sand, medium to coarse, gravelly--------—w--ce-mouoceoconn 3 Lo
Till, silty to sandy, olive-gray, rocky-------==m=-ecwmamac 52 gl
Sand, medium to coarse, subangular to subrounded--------- 8 102
Till, silty to gravelly, olive-gray i 106
Sand, medium 0 COArSE--=eeooermmem e e ccmaeno b 110
Till, gravelly, olive-gray, drills moderately rough------ 192 302
Sand, medium t0 COATSE-==---==m-m - m e 2 304
Till, silty, olive-gray---=-e------mmoeme e ceccmcaean 50 354
Till, silty to sandy, olive-gray---------m---mcececcuoa-- 12 366
Till, silty, olive-gray-------e--eccoceowoaao L 370
Silt, sendy, olive-gray, drills tight - 43 413
Sand, medium to coarse, gravelly, drilils rough----------- 8 L1
Till, silty, 0live-gray--------=-=------mme-mmmiecamo e 7 428
Pierre Formation:
Shale, silty, olive-black, noncalcareous-------==-=-====-= 13 hh3
145-69-8aaa
Test hole 24L8
Altitude: 1,790 feet
Glacial drift:
Sand, fine, clayey, dark-brown to yellowish-gray--------- 6 6
Till, sandy, dusky-yellow to moderate-olive-brown,
0X1AiZed=mmm-mmmm e oo e 16 22
Gravel, fine to medium, sandy, reddish-brown, mcderately
[T} g 1= Uy RS R SRR SRR S S S 8 30
Till, sandy, olive-gray-----e-e-e-ccmceommcrcmmcccac e 27 57
Sand, fine to coarse, gray------sss=---cm=---m—mamammoo—o 7 64
Till, silty and sandy--------=--cecemccmmmcmmcomconmono- 9 73
Sand, fine to coarse, gravelly, gray, poorly sorted
clay and till lenses present, interbedded---- Lo 113
Gravel, fine and medium, sandy, clayey 53 166
Till, silty and sandy, olive-gray------- 46 212
Till, silty, medium-olive-graye=---e--e--ee-mecmmcaoaacan 29 2k
Pierre Formation:
Shale, olive-gray to olive-black, noncalcareous--------=-- 21 262
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145-69-19aaa
Test hole 2641

Altitude: 1,860 feet

Formation Material Thickness %
feet feet
Glacial drift:
Till, very silty, dusky-yellow to yellowish-gray,
OxidizZedeaemememmoemmmm e mee e ce o eem e m—em——e——o 23 23
Til1, silty, olive-gray, drills tight-------=--==--c-o-mv 65 88
Sand, medium tO COATEE=-=-=-=--=-=-ecmmm-—==-=omoo-oooooo 2 90
Till, silty, olive-gray, very cohesive, drills moderately
tightr—mc-mmmemmamem L e EE L PR L ERE 206 296
Pierre Formation:
$ilt, clayey, olive-gray, noncalcareous-------------=---= 27 323
Shale, silty, dark-olive-gray to olive-black, noncalecar-
eous, Arills very tight---------=--cceocommomcocomooo- 13 336
145-69-26bbb
Test hole 2449
Altitude: 1,811 feet
Glacial drift:
Topsoil, silty loam, black-----=----=-- 1 1
Gravel, fine to medium, oxidized--- 2 3
Sand, very clayey, yellowish-gray--------ce---ca-=-- 2 5
Till, silty and sandy, moderate-olive-brown, oxidized---- 9 1
Til:l, olive-gray, cohesive, moderately hard------==---=-- 199 213
Gravel, fine to coarse, sandy, clayey, gray, did not take
1T 70 S 33 246
Sand, very fine to fine, silty, olive-gray, calcareous--- 7 253
Gravel, clayey, sandy, did not take water---------------- 16 269
Till, silty, olive-gray------=r--soc-memcoomrrocaemno o 32 301
Fox Hills Formation:
Sandstone, very fine grained, olive-gray to dark-greenish-
gray, CalcareOus-r--==mc---=e—cocommmmemo e —o—- oo 20 321
Shale, silty, light-olive-gray, calcareous 6 327
Sandstone, dark-greenish-gray, calcareous---------------- 9 336
145-69-364d4d
Test hole 2450
Altitude: 1,811 feet
Glacial drifts
Topsoil, silty loam, black---=---=ccr-comummmcocmaeoaanx 1 1
Till, yellowish-gray--------===m=-===—mo-oomeaoocecoooooo I 5
Till, sandy, dusky-yellow to light-olive-brown- 15 20
Gravel, fine to medium, sandy-----------wo--cmro-mureuoao 3 23
Till, yellowish-brown 8 31
Till, light-olive-gray-- 37 68
Till, silty, olive-gray---------=--czcceao-oo L2 110.
Ti1l, silty to moderately sandy, olive-gray--------~----- 58 168
Till, very sandy, olive-gray-----------c--eecmommmonomcon 8 176
Till, silty, olive-gray, drills very smooth, little or no
change in 1ithology-=-m-=-=m--mcm-macmeomcanr oo 120 296
Till, silty to moderately sandy, olive-gray- 8o 376
Fox Hills Formation:
Sardstone, dark-greenish-gray, calcareous----=--=-w-w---- 2 378




Formation

145-70-9dce
Test hole 2577

Altitude: 1,855 feet

Glacial drift:

Pierre Formation:

Glacial drift:

Material Thickness Depth
(feet) (feet)
Topsoil, silty, black~=--m-=--ceommcomeomomscmm oo 2 2
Till, silty to slightly sandy, dusky-yellow, oxidized---- 9 11
Till, silty, OliVe~gray-------==-=s=cm--o-cco-ceomcocmna- 95 106
Clay, silty, olive-gray, drills tight-- T 113
Till, silty, olive-gray-------------c-=com-u-m- 89 202
Sand, subangular to subrounded, poorly sorted: 5 207
Til1l, silty to slightly sandy, olive-gray, good coherence
and plasticity, shale and lignite present------------- 199 Lo6
Shale, silty, olive-black, noncalcareous------------=---= 35 by
145-70-21dab
Adam Stroh
(Iog by A. B. Kamoni)
2 2
2 L
5 9
Clay, yelloWse-s-ewemc~em=mu 5 i
Gravel, clayey, yellow---- L 18
Gravel, gray-------------- 7 25
Clay, gravelly, gray----~------==c-=--c-a-- 2 27
1k5-71-2abd
Chancy Gillham
(log by Norm Stai)
Altitude: 1,905 feet
e L e L L EE P L L e L PP L PR L e b 1 1
Clay, sandy, yelloW----=--c-crommmmoae e accmocs oo 20 21"
Clay, gray, (till) L2 63
Sand, fine, blue, contains lignite--- 7 70
Sand, fine to medium, with lignite--- 35 105
Clay, Bandy=--m--ooocmocmamcmmceemee- 13 118
Clay, graye----=-m=-m=m==eme—mm--—mmoceseememseeomeeeoos 2 120
145-71-25d44
Test hole 245
Altitude: 1,866 feet
Sand, clayey, dark-brown (road £ill?) 7 7
Clay, sandy, dusky-yelloW-------==--= 11 18
Clay, 3 21
Till, 12 33
Till,
sand: 15 L8
Till, sandy, olive-gray- 66 114
Gravel, fine and medium, with medium to very coarse sand,
subangular to subrounded---e==-a---c-mmceamomcoeomcew 12 126
Till, silty to sandy, gravelly to rocky, olive-gray------ L6 172
Clay, silty, light-olive-gray to olive-gray, very
cohesive, drills €agy--~=--=~-me=-meme-mcmoecomo—moao- Lo 212




Formation

145-71-253dd~-Continued

Glacial drift--Continued:

Fox Hills Formation:

Glacial drift:

Fox Hills Formsation:

Material Thickness Depth
(feet) (feet)
Ti11, sandy, olive-gray, some gravel lenses present
throughOut == === - e e e m e 127 339
Shale, sandy, light-olive-gray, calcareous------ee------= h 353
Shale, extremely silty, calcareous---=--=---e--=mm-co-ca- 8 361
Sand, fine, greenish-gray to dark-greenish-gray, highly
calcareous----- N 17 378
Shale, silty and sandy, dark-greenish-gray, celcareous--- 10 388
145-71-28dde
Clifford Hoff
(Log by A. B. Kamoni)
Topsoil, black------weccccmmmremmacm e cmcemrcccc e 2 2
Clay, sandy, yelloW---=-w-=-e=cec-cemcc—moeomemoencoc-ooos 12 14
Gravel, yellow--e-e--ccemmmcamomcceccnmann _— 7 21
Clay, blue-gray------------=e--ce-c---- ——-- -~ 9 30
145-T2-10a8a
Test hole 2482
Altitude: 1,844 feet
Topsoil, sandy loam, blacke--==---=w- - - 2 2
Till, very sandy, dusky-YyelloW----c-e--cemmmmocooamamanan 9 11
Till, silty, pebbly, moderate-olive-brown---------------- 13 2L
Till, silty, olive-gray---------c-e---cmmcwocoocao—area—— 7 31
Sand, fine to coarse, light-tannish-gray, moderately
well-sorted, did not take much water--------e---ce-.-- 6 37
Till, silty, olive-gray--------eemccemomcooocoua- - 13 50
Till, silty and very sandy, olive-gray, some sand lenses,
rocks, and zones of gypsum--cemented gravel----------- 90 140
Gravel, fine to coarse, sandy, poorly sorted-------=-we-- 18 158
T41l, very silty and sandy, olive-gray, rocks and
occasionally sand lenses present-----------ce--cmeenen 147 305
Gravel, fine to coarse, sandy, moderately well-sorted,
subangular and subrounded, tekes water---------------- 20 325
Ti11, silty and sandy, olive-gray----- ——— 3 328
Gravel, fine to coarse, cobbles present, rough drilling-- 13 341
Till, silty and sandy, very rocky, olive-gray------------ 20 361
Shale, very sandy, light-olive-gray to greenish-gray----- 28 389
145-72-23cba
R. R. Rodacker
(Tog by A. B. Kamoni)
Topsoil--- -- - — -- 2 2
Clay, yelloW-eec--cceemaooa —— -- 10 12
Gravel, coarse -- e 4 16
Clay, gray, soft---—------ - 50 66
Send, dry---- --- e maeeae b 70
Clsy, gray, soft emmeememmmemmeeccceoooseoomos 29 99
Sand, fine, layered with clay----- -- - 7 106




145-73-2kdde
Test hole 2508

Altitude: 2,06l feet

Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Topsoil, silty, black----=--e-=-mmceco-soocommmomnmooaooo 1 1
Till, silty to slightly sandy, dark-yellowish-brown,
0xidizZzed-c--accmcccmmmmemecccmcecccmmae e n—a. 31 32
Till, olive-gray~------==-=swocmemmemcrccacaooocemsos—ao= 39 71
Clay, very silty, dark-greenish-gray 25 96
Till, olive-gray 26 122

Till, olive-gray: 11 bk
Clay, very silty, dark-greenish-gray--------------=--=-cs L6 187
Till, silty, olive-gray, few rocks present--------------- 86 273
Hell Creek Formation:
Shale, very silty, greenish-black to dusky-blue-green,
blocky fracture, very hard and brittle, noncalcareous- 42 315
146-68-kbeb
Test hole 2455
Altitude: 1,590 feet
Glacial drift:
Topsoil, silty clay, black--------ccommmeemommme 3 3
Till, sandy, dusky-yellow, oxidized 3 6
Pierre Formation:
Shale, light-olive-gray 5 11
Shale, dark-olive-gray-------c-=-e-ecmmmccmoccmnconoaonano 10 21
146-68-15dce
Clinton Kutz
(Log by A. B. Kamoni)
Altitude: 1,600 feet
Top80il, blackem==smmmmcmmmmccma e meeo oo 2 2
Clay, yelloW-wv-=--mmecmmecemaaan N 6
Sand, clayey, yellow---------acc--- N 10
Clay, sandy, gray~-----=-----w----- 8 18
Shale, Ary--=---emceccmmmmceocmanoe 18 36
Shale, gray, water-bearing----------a-emamoaccmmccaooaoo- 17 53
146-68-29daa
Test hole 2454
Altitude: 1,645 feet
Glacial drift:
Topsoil, silty loam, blacke-s--==-cme-ccecmcmccmremcaacea 1 1
Till, sandy, dusky-yellow, oxidized. 9 10
Till, sandy, olive-gray---------=----===---o~omeooooocaoo 11 21.
Pierre Formatlon:
Shale, dark-greenish-gray, very hard, noncalcareous------ 21 k2

51




146-69-Ladd
Test hole 2652

Altitude: 1,632 feet

Formation Material Thickness
feet
Glacial drift:
Topsoil, blacke--m-w-mmomeammcecmmmmcccmcemcemmamn—aee 1
Till, silty, moderate-yellowish-brown------c----weeeeen-- 1k
Till, very silty to sandy, moderate-brown-----------c---- 10
Ti1l, silty, olive-gray----------eecererooccecocoaoomoooo 95
Till, silty, olive-gray, rocky--------e--cceocecmemocacoue 10
Till, silty, olive-gray---- -- - Cmm——- 96
Gravel, medium to coarse, subangular---------ceewceeo——-- 3
Till, silty, olive-gray----------e-=co-o 12
§ilt, clayey, brown tint (samples poor) 1
Till, silty, olive-gray---------=--erremmcmceceremnooaaan 34
Pierre Formation:
Shale, olive-black, noncalcareouS-------se~=c-ce=cecemo-n 34
146-69-21bdd
ILeander Richter
(Log by A. B. Kamoni)
Altitude: 1,677 feet
Topsoil, black--------cc-uu 2
Sand, clayey, yellow-- 2
Sand, yellow-=eecw--mcomcomcccomnoomca—enn 13
Sani, gray------------ 7
1L46-69-24bba
Test hole 2507
Altitude: 1,707 feet
Glacial drift:
Topsoil, silty, black---e---ccemmm-mccceeemmeoooccacceaaao 1
Till, silty to sandy, dusky-yellow to moderate-yellowish-
brown, oxidized--e-c--ce-ccmmno e n e 21
Till, silty, olive-gray, moderately hard-----------=ce=-- 4o
Rocks and gravel, cemented, rough drilling-----e--e-me-- 1
Pierre Formetion:
Shale, olive-blacK-===m-mmommocommmeoc oo eceeammaea 12
146-69-2Tass.
Test hole 2575
Altitude: 1,655 feet
Glacial drift:
Silt, dusky-yellowish-brown---------ecececmcomcorcovacens 6
Sand, medium to coarse, gravelly, oxidized-=------------=- by
Till, very silty to sandy, dusky-yellow to moderate-
olive-brown, oxidized-----=----cececmemmcmmucacccaana- In
Till, silty, olive-gray, lignite and shale fragments
pregent--e-—-r-meececmreccaemeomccceommmmeccec———en—— 261
Pierre Formation:
Shele, olive-black, brittle------ee-mccccncmmmmmmcccaeaea 19

226
229
21

252
286

17
2k

22
71

8l

10

1k
275
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146-69-36bac
Richard Neumiller
(Log by A. B. Kamoni)

Altitude: 1,643 feet

Formation  Material Thickness
feet
Topsoil, sandy, black----- 2
Sand, fine----—--coscuoceaan 15
Gravel, coarse, sandy----- 2
1
2
L
3
146-70~3cdel
Nick Wentz
(Log by A. B. Kamoni)
2
7
5
3
3
146-70-94dd
Arthur Erfle
(log by A. B. Kamoni)
Altitude: 1,720 feet
Topaoil, black--==m===mmm=mmemmmo oo oo m oo m oo 2
Clay, sandy-------=----- 12
RockS-----emomomcmm o 2
Sandstone and gravel--------- 4
Sand (dry)--=-e-m-c-mmamemaan L
Sand, gray (Water)---eo-mmommcome e 1
146-70-11bch
Test hole 2uh6
Altitude: 1,695 feet
Pierre Formation:
Clay, white and gray, "blocky" (weathered shale)--------- 8
Shale, yellowish and reddish-brown, oxidized~------------ 7
Shale, olive-black, NONCAlCAXEOUS==—=v=====mam=com-oua-—c 17
146-70-13cccl
Test hole 2578
Altitude: 1,690 feet
Glacial drift:
Topsoil, sandy, blacKe-e---=-e--cocmmcmecmeomomcmmnaanan 1
Sand, medium to coarse, dusky-yellow, oxidized- 1
Sand, medium to coarse, gravelly--=-----------= 29
Gravel, medium tO Very COArSE@---==-=e==-—cmmeomcmco—coaan 3

1k
17
20

16
20
24
a5

15
32

31
34




146-70-13ccel-~Continued

Formation Material Thickness Depth
(feet) (feet)
Glacial drift--Continued:
Clay, very silty, olive-gray------=----eccoccccmmcacmaaaaa 3 37
Sand, fine to coarse-----ceceocmmnwmens 1 38
Clay, very silty, olive-gray----------- 2 Lo
Sand, fine tO COBTrSE----—=r==mecmmmmmm—m—cce—mcmmm——————— I3 43
Clay, silty, olive-gray, contains small sand lenseg-=---- 1 Sh
Clay, silty, olive-gray, drills tighte-------cooocceceoa- 5 59
Till, silty to slightly sandy, olive-gray---------------= 19 78
Pierre Formation:
Silt, olive-gray, brittle, noncalcareous-----------w-o--o 27 105
146-70-13cce2
Test hole 2576A
Altitude: 1,692 feet
Glacial drift:
Topsoil, silty, blacke-s-c-cccacccmaccaaaan- 1 1
Sand, fine to medium, gravelly- 30 31
Gravel, medium to coarse------- N 35
Clay, silty, olive-gray-—--e-recceemccmmco s 7 L2
146-70-23ada
Lloyd Miller
(Log by Norm Stai)
Altitude: 1,712 feet
TOPSOil~ e e mm e e e e e e e 1 1
Clay, yelloW----r--oo-moooemmoooooecaooooe 5 6
Clay, DroWnwm-—-e--mcccomccacc e cem 2 8
Clay, YelloW=-e—=c-cmmmm oo 14 22
ClB'y s DRIy PDIURUT s oo emer s mnmm T 3 25
Sand, fine, brown--------ceemecmmcmccomaaos N 29
Clay, Bray-=---==c=se=m—mmroo—ocoooomcmeooo L 33
Silt, fine, gray=------cemcmmeo e o 9 4o
Clay, gray------==-=mm-mm— oo ee e 3 L5
Silt, gray, fine---meeemme oo imicaaae L L9
Clay, 17 66
Clay, 80 146
Clay, 20 166
29 195
5 200
15 215
1L46-70-35a88
Test hole 2Lh7
Altitude: 1,775 feet
Glacial drift:
Topsoil, 8ilty, black-----==cc-m--mmmccmec e ccecccmea oo 1 1
Sand, clayey, yellowish-gray-=~------=---=-- L 5
Till, sandy, dusky-yellow, oxidized-~~------ 6 11
Till, silty, olive-brown, oxidized------w-=e-e-ccmameaaa- 30 5
Till, silty to sandy, olive-gray------e-eecaccmoccccacnaa 31 72
Sand, fine to medium, silty---=----==v--aca- 4 76
Till, silty and sandy, olive-gray: 86 162
Till, silty to very sandy, small sand lenses throughout-- 19 181

sk




146-70-35aaa~~Continued

Formation Material Thickness Depth
l feet) feet

Glacial drift--Continued:
Ti11(?), drills tight but not as tight as bedrock below,
possibly e weathered zone---------recceccmcmmccnacaaa- 10 191
Fox Hills Formation: )
Sand, very fine, clayey, olive-gray to dark-greenish-
gray, caleAreouS~-—-=--—-----m-c-—mmmmeeeeeemee—e—cao- 19 210

146-71-haaa
Test hole 2476

Altitude: 1,700 feet

Glacial drift:

Topsoil-—---—cmmcc e mmmeeam 1 1
Sand, medium to coarse, dusky-yellow, well-sorted, sub-

angular to subrounded--------s-memommmeemceemce e 9 10
Sand, medium to very coarse, olive-gray, subangular to

subrounded, fairly well-sorted-------ccccccmer—rocaonx 29 39
Gravel, fine, sandy, moderately well-gorted----e---ceaem-- 13 52

Fox Hills Formation:
Clay, sandy, light-gray----------ceccamcacmcmccccccccnan- 6 58
146-T1-13dad

Test hole 2480
Altitude: 1,795 feet

Glacial drift: ’
Topsoil, sandy loam, blacK----=-m-m=-cm-wocmemcaccacnanaaa 1 1

Till, very sandy, reddish-yellow, oxidized---- 10 11
Till, sandy, moderate-olive-brown, oxidized--- 7 18
Till, very sandy, olive-gray, unoxidized-------------c-—- 17 35
Till, very sandy, olive-gray, coarse sand and fine gravel

lenses throughout-===emcmeccecooacmummmmeoccaceccna b 4o
Till, very sandy, olive-gray-------cemwecmomemmcmooa—nao- 9 58
Till, fairly sandy, olive-gray to dark-greenish-gray----- 21 79
Till, sandy, olive-gray, some sand lenses, rocky in spots 76 155
Till, olive-gray, tightly compacted--—----mcmcmmcuecaaoan 19 174

Fox Hills Formation:
Sandstone, very fine to fine grained, slightly clayey,
light-olive-gray with tints of green and brown-------- 12 186
Pierre Formation:
Shale, silty and sandy, light-olive-gray, drills very
BLghtmm e m e e e 1 200

146-71-15bac
(Village of Bowden)

Altitude: 1,810 feet)

Surface SOil-weees-mmmcmm oo 3
Clay, yellow: Lo
Sand and gravel-------cmmim e 57
Clay, gray=-===----=-ocoo oo e e oemaon 208
Clay, sandy------ 224
Sand and gravel-- 229
Clay, gray------- 272
Sand and gravel-- 274
Clay, gray------- 283
Sand, fine------- 285
Sand, COBrSE=-m---mecmrececcccccecccmmmceccce—ee——e—aa 287

Clay, QBrkK-——-—=—m = m oo ee e c——aem 325




146-T1-1Tccel
Test hole 2481

Formation  Material Altitude: 1,808 feet Thickness Depth
Zfeeti feet
Glacial drift:
Topsoil, silty loam, black 1 1
Till, sandy and gravelly, yellowish-gray----------------- 4 5
Ti11, silty and sandy, moderate-olive-brown-------------- 23 28
Till, silty and sandy, olive-gray: 10 38
Till, silty and sandy, olive-gray, large amount of shale
particles 37 T
Sand, fine to coarse, slightly clayey in spots, gray,
shale and coal present, takes water: 35 110
Sand, same as above but with more clay- 10 120
Till, sandy, olive-gray: 7 127
Sand, fine to medium, gray, moderately well-sorted, very
shaly- - ; 9 136
7411, silty and sandy, olive-gray- 53 189
Til11, very sandy, olive-gray 3 8 197
Ti11, silty to sandy, olive-gray, drills tight------e---- 59 256
Sand, medium and coarse, gravelly, large amount of shale- 9 265
Till, silty and sandy, olive-gray, tightly compacted----- 73 338
Fox Hills Formation: '
Shale, sandy to silty, yellowish-gray to light-olive-gray 12 350
Sand, very fine to fine, dark-greenish-gray-------------- 7 357
Clay, sandy, light-olive-gray to greenish-gray----------- 11 368
146-T1-1Tcec2

Test hole 2U81A

Altitude: 1,808 feet
Glacial drift:

Topsoil, silty loam, black. 1 1
Till, sandy, moderate-olive-brown, oxidized-------=------ 28 29
Till, silty and sandy, some very small sand lenses------- 87 116

146-T1-18ced2

Ben Hagelie
(1og by A. B. Kamoni)

Cobblestones- 3 3
8and, ye 9 12
Sea lud,l yellow 1 13
Sand, yellow. L 17
Sea pud, gray 5 22
Sea mud, green. ——- 3 25
Sand, fine to coars 8 33
Clay, sandy, gray 2 35

;L_/ Author's interpretation of sea mud is lake clay.

146-71-32ada

Albert Fuhrman

(Log by A. B. Kamoni)

Topaoil, black: 8 8
Sand, yellow 6 14
Clay, yellow 2 16
Sand, yellow: 8 2k
Sand. 10 3k
Clay, blue 3 37




Formation

146-T1-32bbb
Test hole 2543

Altitude: 1,855 feet

Glacial drift:

Pierre Formation:

Glacial drift:

Fox Hills Formation:

Glacial drift:

Fox Hills Formation:

Material Thickness Depth

(feet) (feet)
Topsoil, silty, black----—mr-wrem———om—mcmmeomnoaooonoas 1 1
Till, very silty, moderate-yellowish-brown, highly

oX1817@dnmmmmammmmmmmmmm 23 2h
Til1, silty, olive-gray, moderately hard, low pebble

density -- -— -~ 80 104
Ti1l, silty, olive-gray, large amount of lignite present- 8 112
Till silty, olive-gray--- - 33 145
Gra.vel, medium t0 coarse grained, poorly sorted, angular

to subangular 5 150
Till, silty, olive-gray, moderately hard----------------- 173 323
Gra.vel, fine to medium, angular to subangular------------ 5 328
Clay, very silty to sandy, olive-gray: 17 345
Ti1l, olive-gray----------- 50 395
Gravel, fine to medium, angular to subangular------------ 2 397
Ti1l, silty, olive-gray-- nn 1
Rock, granite------ 2 443
Shale, olive-gray -— ——— 9 52

146-72-14bbb
Test hole 2542
Altitude: 1,832 feet
Topsoil, silty, black--- 1 1
Till, very silty, moderate-yellowish-brown to dusky-

yellow, highly oxidized 22 23
Till, moderately silty, olive-gray: - 48 L
Sand, very coarse to fine grayel, angular to subangular,

"eaved" 10 81
Ti11, olive-gray, moderately hard (samples very poor)---- 221 302
Gravel, fine to medium grained, very angular, drills

rough, possibly cemented---- 15 317
Clay, very silty to sandy, olive-gray: 22 339
Ti11, silty, ollve-gray--- 10 349
Clay, very sandy, dark-greenish-gray, slightly indurated- 19 368

146-73-3cce
Test hole 2510
Altitude: 1,874 feet
Topsoil, silty, black 1 1
Ti11, dark-yellowish-brown, extremely hard---ee----ceew-- 24 25
Till, olive-gray, very hard, fairly smooth, large amount

of igneous material--- - —— 139 164
Ti11, with gravel layers — 22 186
Till, silty, olive-gray- ko 228
Gravel, clayey: mmmmm e cmemccmam—am o —— e ——————— 11 239
Till, silty, olive-gray 1 250
Gravel, clayey------ 10 260
Clay, very silty to sandy, fairly bard ko 300
Till, moderate olive-brown, very hard---------=---weece-- 48 348
Siltstone, silty to sandy, brown--- ——— 16 364

57




Formation

146-73-26ddd
Test hole 2509

Altitude: 1,820 feet

Material Thickness

Glacial drift:

Topsoil, silty, black
Till, silty, dusky-yellow, oxidized.
Till, silty, dark-yellowish-brown
Till, olive-gray, large amount of coal fragmentg---------
Gravel, medium to coarse, sandy, angular.
Till, silty, olive-gray, moderately hard-----------------
Sandi, medium to coarse, gravelly, angular limestone------
Till, olive-gray, moderately hard.
Gravel, medium to coarse, angular limestone--------------
Till, olive~gray:
Gravel, mediwm to coars
Till, gravelly---
Gravel, very coarse, sngular, poorly sorted, moatly
limestone
Till, rocky, olive-gray
Gravel, fine to coarse, clayey, poorly sorted------------
Till, rocky, gravel layers
Gravel, medium to coarse, angular limestone----<---------
Till, gravelly, olive-gray:
T411, extremely hard, olive-gray:
Clay, silty to slightly sandy, very calcareous, dark-
greenish-gray, some small pebbles present-------------

Fox Hills Formation:

Clay, very silty to moderately sandy, bluish-green to
brown:
Siltstone, hard and brittle, olive-gray~---------e--w----

147-68-1bbb
Test hole 2625

Altitude: 1,566 feet

Glacial drift:

Till, silty to sandy, dusky-yellow, oxidized--------w=---

Ti11, silty, olive-gray:

Sand, medium to coarse grained, subangular to subrounded,
some lignite px it

Sand, medium to coarse, gravelly, subangular to gubround-
ed, drills rough

Pierre Formation:

Shale, olive-gray to olive-black, brittle, noncalcareous-

147-68-kbbb
Test hole 2569

Altitude: 1,585 feet

Glacial drift:

Topsoil, silty, dusky-brown.
T411, silty, dusky-yellow, oxidized.
Till, sandy, moderate-olive-brown to olive-gray----------
Sand, fine to medium, oxidized

Ti1l, silty to slightly sandy, dusky-yellow, oxidized----
Sand, fine to medium, oxidized

Till, silty, olive-gray
Gravel, sandy, poorly sorted
Till, silty to gravelly
Rock, abandoned hole

13
35

17

37

g&‘&#‘l\)ﬂ O\;H

De:
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161

229

13
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147-68-9¢cce
Test hole 2571

Altitude: 1,587 feet

Formation Material

Glacial drift:

Topsoil, silty, dusky-brown-------

Ti11, silty, olive-gray-

Silt, olive-gray-

7411, silty, olive-gray:

Sand, poorly sorted:

Gravel, sandy, drills rough

Pierre Formation:
BShale, olive-black--

Glacial drift:
Topsoil, silty loam, black.

Till, sandy, yellowish-brown.

™11, light-olive-gray-

coal present, takes water

well-sorted-e-e-mmrecax

Pierre Formation:

Glacial drift:
Topgoil, black--c-ecoamcac—

Till, very sandy, dusky-yellow:

Till, very sandy, olive-gray
Sand.

moderately rocky.

Plerre Formation:

Glacial drift:
Topeoll, silty, dblack

Till, silty to slightly gravelly:

Thickness
feet
1
Till, silty to sandy, dusky-yellow, oxidizedewee-wmmwcc-a 2i
2
10
8
5
Till, slightly gravelly, olive-gray-- 5
- 3
Till, gravelly, olive-gray, drills smooth----ecemmceceuan 60
- 10
1k47-68-108add
Test hole 2457
Altitude: 1,555 feet
1
g
24
Sand, coarse to very coarse, large amount of shale and
38
Gravel, coarse to very coarse, large amount of lignite,
- -—— 8
Shale, dark-greenigh-gray--------------- 15
147-68-208dd
Test hole 2456
Altitude: 1,580 feet
2
18
1
------ 1
T111, very sandy, grayish-olive-green, highly cohesive, "
O
Shale, silty, olive-green, highly fissile--e--cmccacaee-a 2k
147-68-228882
Test hole 2570
Altitude: 1,580 feet
1
Till, silty, dusky-yellow, oxidized 9
T111, silty with sand layers, dusky-yellow, oxidized----- 11
Gravel, sandy, angular, drills rough T
61
Grayel, sandy, poorly sorted, drills rough-------=e—----o 2
18

Till, =ilty, olive-gray.

Sand, medium to very coarse, gravelly, subangular to sub-

+

rounded, large amount of lignite pr
59

10
34

95

20
21
22

196

220

10
21
28

109
157




147-68-2288a2--Continued

Formation Material ckness
feet
Pierre Formation:
Shale, silty, olive-black, drills tight 22
147-68-25d4d1

Test hole 1468

Altitude: 1,590 feet

Glaclal drift:

Topsoil, black 1
Till, buff to yellow 1%
Sand, very fine to coarse, moderately silty to clean,

large smount of shale and lignite 6
Till, gravelly, gray kg

Pierre Formation:
Shale, blue-gray, soft to brittle, noncalcareous-------—-- 8
147-68-304dd

Test hole 2572
Altitude: 1,597 feet
Glacial drift:

Topsnil, silty, dusky-brown. 1
Clay, silty, yellowish-gray 3
Sand, medium to coarse, grayelly: 8
Pierre Formation:
Shale, olive-black, drills tight 9
147-68-3k4aan
Test hole 2626
Altitude: 1,691 feet
Glacial drift:
Topsoil, silty, black 1
Till, silty, dusky-yellow, drills rough 5
T4I1, silty to sandy, dusky-yellow: 1%
Till, silty, olive-gray, drills rough 5
Ti11, silty, olive-gray- 61
Till, silty, dark-olive-gray, drills smooth----=-m--o--ee 24
Pierre Formation:
Shale, oliye-black, brittle, noncalcareous-----~-ce—-——e- 37
147-69-5bbb
Test hole 2479
Altitude: 1,595 feet
Glacial drift:
Topsoil, silty loam, black 1
Till, sandy, dusky-yellow, oxidized 5
Till, very shaly, moderate-olive-brown to light-olive-
gray, pertially oxidized 13
Till, very shaly, olive-gray, unoxidized~-w---~eccececca-- 22
Pierre Formation:
Shale, silty, olive-black, noncalcareous, contains some
bluish-white bentonite 1 22

60

15

21
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147-69-13bbd 1
Test hole 25Th

Altitude: 1,580 feet

Formation Material

Glacial drift:
Topsoil, silty, black---
Till, silty, dusky-yellow, oxidized.
Tili, silty, olive-gray---- -
Sand, medium to coarse, clayey, consists of shale
particles R il
811t, sandy, olive-gray, drills tight -
Clay, olive-gray, very compact, drills tight----ecceececas
Til1l, silty, olive-gray----
Sand, coarse, gravelly: ===
Till, silty to gravelly, olive-gray---
Pierre Formation:
Shale, olive-black -—-

147-69-20cdd
Orval Heilden
(Log furnished by Schnell Inc.)

Altitude: 1,637 feet

Topsoil.
Sand, yellow----
Clay, gray, boulders----
Sand, very fine, dry ———
Clay, sand, gravel.

Sand.
Clay-
147-69-30bbb
Test hole 2651
" Altitude: 1,633 feet
Glacial drift:

Topsoll, black: ———

Till, very silty, moderate-yellowish-brown, oxidized-----

Gravel, sandy, angular, oxidized--

Till, rocky, moderate-yellow-brown, oxidized-----m=c-m-ue

Till, silty, olive-gray, extremely rocky-------e-eceeco--

8ilt, clayey to sandy, very dusky-red (10 R 2/2), soft---

Till, silty, olive-gray, hard

Fox Hills Formation:

Clay, very silty to sandy, contains sandstone layers,
noncalcareous, dusky-blue-green and mottled with
brown tints

Plerre Formation: '
Shale, olive-black, highly fissile, noncalcareous--------

147-69-34bbb
Test hole 2573

Altitude: 1,620 feet

Glacial drift:
Topsoil, silty, black.
Ti11l, silty, dusky-yellow, oxlidized
Sand, medium to coarse, gravelly, oxidizede----~-~cecaceae
Till, silty, dusky-yellow-;
Ti1l, silty, olive-gray, d.rﬂ_lssfast and smooth-eew-ccmaa
1

Thickness
feet

15

51

21
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Depth
feet

23
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147-69-34bbb--Continued

Formtion  Material Thickness
feet
Glacial drift--Continued:
' Till, olive-gray, with sand and gravel 1ayers------------ 1
Ti11, silty, olive-gray: 4s
Sand, coarse to very coarse, c Y 9
Till, silty, olive-gray: 7
Ti1l, sandy to gravelly, olive-gray- 10
Ti11, silty, olive-gray: 8
Till, gravelly, olive-gray, drills very rough------------ 10
811t o:)l.ive-gray, drills tight, leminations noted (lake
silt 31
Till, very silty, drills tight 10

Pierre Formation:
Shale, olive-black 26

1b7-70-1dda
Altitude: 1,596 feet

Topsoil, silty, black
Clay, silty, yellowish-brown
Rocks, rough drilling
Clay, silty, yellowish-brown, large amount of rocks----- -
Clay, silty, olive-gray, coal and shale fragments-«------

'Sw Nww

147-70-4bba
Test hole 2629

Altitude: 1,618 feet

Glacial drift: }
Till, silty to sandy, dusky-yellow, oxidized------vecew-- 21
Till, silty to sandy, dark-olive-gray, moderately
cobesive, slightly brittle, drills moderately tight--- 113
Clay, silty, nediun-gray< slightly calcareous, drills
7

tight, (lake sediment 1n
Till, silty, dark-olive-gray- T
Pierre Formation:
Shale, olive-black, brittle, nONCAICAYEOUS--m==cmmcemanax 27
147-70-kbbb
Altitude: 1,617 feet
Glacisl drift:
Till, sandy, yellow: 10
Sand, medium to coarse, brown: 15
Ti11, gray, unoxidized 180
Pierre Formation:
Shale, gray 5
147-70-58an
Altitude: 1,617 feet
Glacial drift:
Till, yellow, oxidized 5
Sand, medium to coarse, brown. 15
Ti1l, gray, wnoxlidized----~-- 4s
d; 100

Till, sandy, gray: P

Depth
feet

180
225
234
24y
251
259
269

300
310

336

I’Bl:mO\w

21

145
1%

179

25
205

210

20
65
165




147-70-5ada--Continued

Formation Material Thickness Depth
feet feet
Glacial drift--Continued:
Till, silty, gray: .- -— 15 180
Pierre Formation:
Shale, gray --- --- 5 185
147-70-Tobb

Test hole 2663
Altitude: 1,630 feet

Glacial drift:

Topsoil, black —-- 1 1

T411, silty, moderate-yellow-brown, rocky-----==-=----=--= 1k 15

Ti11, silty, olive-gray: 145 160

Ti11, silty, oliye-gray to light-brownish-gray----------- 28 188
Fox Hills Formation:

Clay, very sandy, light-greenish-gray, some sandstone---- 10 198
Pierre Formation:

Shale, olive-black----==-cc-c-=m-—- 22 220

147-70-13cce

Teat hole 2478
Altitude: 1,630 feet

Glacial drift:

Topsoil, sandy loam, black. - 1 1
Sand, fine to coarse, clayey, reddish-yellow, poorly
sorted. L 5
Till, sandy, olive-gray: - 56 61
Tii1, sandy, olive-gray, fine to medivm grained sand
1 9 70
Till, very sandy, olive-gray- Lo 110
Fox Hills Formation:
Shale, silty, light-olive-gray to clive-gray, calcareous- 8 118
Sandstone, fine to medium grained, dark-greenish-gray,
calcareous 3 121
Shale, silty, olive-gray------------ 7 128
Sandstone, fine grained, greenish-gray, indurated-------- E 133
Shale, silty, olive-greay: 137
147-70-19add
Test hole 2579
Altitude: 1,655 feet
Glacial drift:
Sand, fine grained, very silty, dusky-yellowish-brown---- 2 2
Sand, medium to coarse, subangular to subrounded, dark-
yellowlsh-brown. 21 23
Sand, fine to coarse, gravelly, very clayey, consists of
90 percent shale particles T2 95
Till, very gravelly: 10 105
Till, silty, olive-gray, drills rough in places------=--~ 125 230
Sand, coarse grained, gravelly, very clayey-----~--v—-w-= 6 236
Till, silty, olive-gray, with thin sand lenses--w--e-==== 66 302
Pierre Formation:
Shale, olive-black, brittle 23 325
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147-70-31aaa
Test hole 2477

Altitude: 1,700 feet

Formation  Material Thickneas Depth
(Teet) feet
Glacial drift:
Topsoil, sandy loam, dark-brown == 1 1
Sand, medium, light-reddish-brown, well-sorted, sub-
angular, pitted, (windblown) 6 7
Clay, silty and sandy, yellowish-gray 3 10
Sand, medium, light-gray, well-sorted 2 12
Till, sandy, olive-gray: 29 by
Sand, fine to medium, clayey, well-sorted-----------==-~- 8 49
Till, very sandy, olive-gray-- 4o 98
Till, silty, light-olive-gray to olive-green, very
smooth 1k 112
Till, sandy, olive-green to dark-greenish-gray----------- 20 132
Till, very sandy, olive-gray, drills very tight---------- 117 2kg
Clay, silt, silty clay, and fine sandy clay intermixed
and interbedded with till, drills uniform but tight--- 109 358
Pierre Formation:
Shale, olive-black, noncalcareous 29 387
147-71-6ddd
Test hole 2753
Altitude: 1,665 feet
Glacial drift:
Topsoil, black: - 1 1
Sand, medium to coarse, poorly sorted: 2 3
Clay, silty to sandy, moderate-yellowish-brown-------=---- 10 13
Till, olive-gray 62 75
Fox Hills Formation:
Sandstone, medium-bluish-gray, noncalcareous-------=---=-- 25 100
147-71-9dad
Darwin Tallman
(log by A. B. Kamoni)
Altitude: 1,682 feet
014 well. -— 18 18
5i1t, gray: 6 2k
d, coars 2 26
Sand, very fine 2 28
147-71-11bbe
(Log republished from Filaseta, 1946, p. 18)
Altitude: 1,690 feet
Clay, yellow 19 19
Clay, sandy 6 25
Clay, stoney, blue 5 30
Shale - 32 62




147-71-19aaa
Test hole 2475

Altitude: 1,690 feet

Formation Material ‘Thickness Depth
(feet) (feet)
Glacial drift:
Topsoil, silty loam, black---~=-w=ccmm-ecmamon 1 1
Till, silty to sandy, dusky-yellow, oxidized-- 11 12
Till, §ilty, Olive-gray---------m=—c--memmcmacomommunman- 8 20
Fox Hills Formation:
Clay, sandy, olive-gray to light-gray----------=ec-co--ee 22 k2
147-71-31bbb
Test hole 2640
Altitude: 1,693 feet
Glacial drift:
Topsoil, sandy, bBroWNn-------ews-e-aemeceoocomeceoo oo 1 1
Till, very silty to sandy, dusky-yellow, oxidized--- 11 12
T111, very silty, olive-gray, drills eagy----------- 15 27
Gravel fine grained, sandy, subangular to subrounded---- 2 29
Till, silty, 01liVe-grays=--=-emmmmmmmmmmaommeceoomeomeae 33 62
Fox Hills Formation:
Sand, fine to medium, dark-greenish-gray, subrounded to
rounded----c--m— -t me e aeaao 11 73
Clay, very sandy, dark-greenish-gray, noncalcarecus------ 11 8l
147-72-3bbb2
Test hole 2553
Altitude: 1,665 feet
Glacial drift:
Topsoil, s8ilty, olive-black--e--wemwmcommmccmmcmmccoe—e 1
Till, very silty, dusky-yellow, oxidized---- 20
Till, very silty, olive-gray--------------=- 26
Sand, fine to very fine-«-------- 29
Tili, silty, olive-gray--------=---- 55
Sand, fine to very fine, olive-gray- 67
Ti11, silty, olive-gray---------=-w=-- T9
Fox Hills Formation:
Sandstone, congolidated--—=--===mcommmmmommemceceeoeno Ly 83
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Formation

147-72-3cbb
Test hole 2660

Altitude: 1,641 feet

Material ’ Thickness

Glacial drift:

Glacial drift:

Fox Hills Formation:

Glacial drift:

Depth
R (feet) {feet)
Topsoil, black ettt L L E L L SR L L L EE LSS LAl 1 1
Till, silty to sandy, rocky, moderate-yellowish-brown,
0x1dizZed-mmme~=-eeccemeccmemmeem—mmse—cececoscsem=—on 3 Ly
Sand, very fine to fine, silty: 3 7
Ti11, silty to sandy, rocky, moderate-yellowish-brown---- 18 25
Sand, fine to medium, silty: .m—- 1 26
Till, very silty, olive-gray------ 3 29
Sand, fine to very fine, silty---- 2 31
Till, silty, olive-gray--------=--m-vo--w- 12 43
Sand, gravelly, angular to subrounded N b7
Till, olive-gray--- ——— 7 Sh
Clay, very sandy, grayish-olive-green, fairly calcareous,
driller reports rocks (till)e=esemmecmcccmeomconcenoo 9 63
Gravel, medium, 8ngUlar---------=c-s--mcememe—aunn 5 68
Clay, very sandy, grayish-olive-green------------- 26 9k
Till, olive-gray---------- e 10 1ok
Gravel, medium to coarse, rocky----------ce---=--e 8 112
Clay, very sandy, grayish-olive-green, calcareoug-------- 3 115
Gravel, coarse to very coarse, rocky, subangular to
angular limestones, very clean, takes large amounts
L L T 25 140
147-72-5cee
Test hole 2556
Altitude: 1,655 feet
Topsoil, silty, olive-black---=w-orewocweccmcaaoomoeneoo 1 1
Sand, very clayey, dusky-yellow, oxidized 9 10
Sand, fine to medium, mostly quartz-----------c------- 11 21
Till, silty to gravelly, olive-gray---------==-c=====---- 28 49
Sand, fine to medium, subangular to subrounded, large
amount Of lignite--ee-cmeccmemmmemc e ececeeceee 35 84
Clay, silty, light-olive-gray, few sand lenses 26 110
Clay, light-gray to very light-gray, drills tight, very
calcareoug-------=- B ] DEETE TS 16 126
147-T2-6bbb
Test hole 2557
Altitude: 1,6L0 feet
Topsoil, sandy, olive-black----w--=erm-ccmcccmmoocoomcannn 1
Till, silty, dusky-yellow, rocky, oxidized 11
Till, silty, ollve-gray---~--------wccwo--- 37
Send, fine to medium grained-- b1
Till, 8ilty, Olive-gray-e-=e=--=---=emeoccmoo oo maaen Lk
Sand, medium to coarse, gravelly, subangular to subround-
ed, rounded lignite cobbles present, lost circuletion- 72 116
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147-72-12ad4
Test hole 2555

Altitude: 1,675 feet

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

Topsoil, sandy, black---=mececrocmoruocmeoccmnecaaooommnn 1 1
Till, silty to sendy, yellowish-gray-----------c-c-=we-ou 5 6
Send, fine to very fine, clayey, dusky-yellow------------ 5 11
Sand, fine to very fine, silty, saturated------ 3 14
Till, silty, olive-gray~----=-==-ce--e-eeacoa-- 7 21
Sand, medium to coarse, large amount of shale-- 30 51
Till, silty to sandy, olive-gray-------=------s-c-=-ce-=a 35 86
Fox Hills Formation:
Clay, sandy, light-olive-gray, brittle-----e--ce-cmecoe-o 30 116
1k7-72-15dd4
Tegt hole 2639
Altitude: 1,673 feet
Glacial drift:
Sand, fine to coarse, dusky-brown-----e-=c---------- 2 2
Till, silty, dusky-yellow, drills rough, oxidized- b4 6
Till, silty, olive-gray, drills rough-----<---eccccmscmmu 1L 20
Clay, very silty, olive-gray, noncalcareous, drills
A - R e e 10 30
Fox Hills Formation:
Clay, very sandy, dark-greenish-gray to greenish-black,
noNCalCAreOUS~ == =mmamm e et e me——— e m - 22 52
1k7-72-16888
Test hole 2483
Altitude: 1,665 feet
Glacial drift:
Topsoil, sandy loam, black----===ceco-mecsncccceccmnmaanan 2 2
Sand, fine to medium, brown, well-gorted, subrounded, did
not take water----- et mmecmmmcmicmomecmm—m—c——— 18 20
Till, silty to very sandy, olive-gray------m--c--ce-cmc-= 34 54
Fox Hills Formation:
Shale, very sandy, light-olive-gray, noncalcareoug------- 20 74
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147-72-1Tbec
Test hole 2638

Altitude: 1,690 feet

Thickneas

“(feet)

Formation. ~ Material
Glacial drift:
Topsoil, sandy, brown--- ——— -—— - 1
Send, medium to coarse, gravelly, angular to subangular-- 13
Sand, medium to coarse, gravelly, subangular to sub-
rounded ------ ———— - 3
Till, silty to sandy, olive-gray--------c-ecemccceo—maooo 8L
Clay, silty, light-olive-gray to grayish-olive, calcar-
eous, HyS odor (lake sediment)--------c-ococommomono- 26
Clay, very silty to sandy, light-olive-gray, slightly
calcareous (lake sediment)---co-e-ceececwon- - 6
Clay, silty, light-olive-gray-- - --- 10
Till, silty, olive-gray, lenses of fine gravel----------- 21
Clay, 8ilty, olive-gray-- - 17
Till, silty, olive-gray ——- -~ 9
Fox Hills Formation:
Clay, very sandy, dark-greenish-gray, brittle, noncal-
careoug---- -~
1h7-72-23ddd
Test hole 2664
Altitude: 1,675 feet
Glacial drift:
Topgoil, blak -~-wec-rmem e am e e cce e ma o 1
Till, gilty, moderate-yellowish-brown, oxidized 4
Clay, smooth, highly plastic, moderate-yellowish-brown--- L
Clay, smooth, calcareous, olive-gray 6
Gravel, fine, sandy------e-w-ceevesccrccceun-- 2
Till, silty, olive-gray: - 11
Till, olive-gray, gravel layers of angular limestone----- T
Till, very silty, olive-gray: ~ 23
Fox Hills Formation:
Sand, clayey, grayish-olive-green, speckled with mafic
minerals, noncalcareoug-----«--=- .- 22
147-73-1cec
Test hole 2751
Altitude: 1,743 feet
Glacial drift:
Topsoil, silty, black ———— 1
Clay, silty to sandy, yellowish-brovm -------------------- T
Gravel, sandy to clayey 2
Till1, moderate-brou. - - 10
Till, silty, olive-gray------ < - - k2
Till, silty, medium-da.rk-gray—- -- 28
Till, very silty, medium-dark-gray, contains interbedded
oxidized layers - 48
Gravel, sandy and clayey, large amount of limestone------ 5h
Fox Hills Formation:
Sandstone, medium-bluish-gray, drills hard---~-«-e------- 28

1
1k

17
101

127

133
143
164
181

190

231

15
17
28
35
58

10
20
62

138
192

220




147-73-3cece
Test hole 2511

Altitude: 1,880 feet

Formation Material Thickness
feet
Glacial drift:
Topsoil, silty, black--=-re-cercurermmem s 1
Till, very silty to moderately sandy, dark-yellowish-
L e e L L L L E L L P LT 15
Gravel, medium to coarse, angular, clay intermixed-- 15
Till, olive-gray 50
5
5
2
Till, olive-gray 50
Clay, very silty, olive-gray, soff---c-cccccmcmcmmmcmcuas 11
Gravel, fine to coarse grained, sandy to silty, sub-
angular to subrounded limestone---—--ecemcemomcmemceaan 16
Gravel, as above but less clay-—--—-=w=--mmmcmomeoommoeoo LS
Clay, very silty, light-olive-gray, very calcareous- 76
Till, olive-gray, hArd-------ceecememer oo e e 21
Till, very silty to moderately sandy, light-olive-brown,
very hard, (second oxidized zone)e=m---=-----coomcmaaao 20
Gravel, medium to coarse grained, angular to subangular,
95 percent limestone, drills rough, possibly cemented- 23
148-68-10ada
Test hole 2458
Altitude: 1,555 feet
Glacial drift:
Topsoil, sandy loam, black---=----ccmeeccmcccmcccmcacncann 1
Till, sandy, Qusky-yellowW-——e—c - oo e eee 10
Sand, medium to coarse, well-sorted-----ece-coocmccmonoun 28
Till, olive-gray-------c-c-cemammccm- 2
Sand, medium to coarse----- 20
Till, gravelly, olive-gray: 38
Pierre Formation:
Shale, olive-gray-----—--—-——-cc-—comcmmmm 17

148-68-20bac
B. Krenzel
(Log by Norm Stai)

Altitude: 1,570 feet

Clay, gray, with rocks--
Gravel, medium to coarse

148-68-26bce
Test hole 2568

Altitude: 1,565 feet

Glacial drift:
Topsoil, silty, QUSky-broWn=-—--------eemcmmmmmmcee
Till, very gravelly, yellowish-gray to dusky-yellow,
oxidized---mmmwm v e
Sand, medium to coarse, gravelly, silty to clayey, olive-
black to olive-gray-----—-—-meeoa o -c.

€9

11
39

61

116

17
115
117
120

22




148-68-26bce--Continued

Formation Material

Thickness Depth
{feet 5 (feet)

Glacial drift--Continued:

Clay, silty, olive-gray, drills tight-----e----mceceunoao 5 27

Till, silty to gravelly, olive-gray, drills very rough--- 80 107

Clay, silty, olive-gray, drills tight----c--o-ceccueaaonas 3 110

Till, silty, olive-gray-----------cecmcmcommcmmcmmceanan L6 156

Pierre Formation:

Shale, 0live-black=--=mmomomcaoe oo 23 179

148-69-6bsa
U.S. Bureau of Reclamation test hole AP27

TOPSOLl-rmm mm e e e e e 1 1

O T e el b 2

Glaci8l till-wemem e e e d e e 19 24
148-69-Tada

Test hole 2566
Altitude: 1,600 feet

Glacial drift:
Sand, medium to very coarse, gravelly, subangular to

SUbrounded--=====-me-ommm e e 18 18
Till, silty, olive-gray---—==-=me---—moommmmm oo 3 21
Sand, fine to very fine, well-sorted,

lignite present------ - n 25
Till, silty, olive-gray 11 36
Sand, fine to medium, well-sorted 6 L2
Till, silty, olive-gray, drills rough in places---------- 128 170
Pierre Formation:
Shale, silty, olive-black, brittle----ccecccccncccmananaao 19 189
148-69-13bee
Test hole 2506
Altitude: 1,590 feet
Glacial drift:
Topsoil, silty, black----cccwcmcmccmcccmccmuccrcccncnemnn 1 1
Till, silty, dark-yellowish-brown, oxidized------cccac-ueo 13 14
Till, gravelly, 0live-gray----—-=meemm-cmoemem oo eceaean 53 67
Clay, very silty, smooth, grayish-olive-green-------c--uo 9 76
Clay, very silty, greenish-olive-green, very dry----- —~-- 20 96
Till, moderately gravelly, olive-gray-------sme--m-e——--- 56 152
Pierre Formation:
Shale, moderately hard, olive-black----------e-cccooo——o 16 168
148-69-28aaa
Test hole 2650
Altitude: 1,595 feet
Glacial drift:
Topsoil, black---c-m-cmcomrc e 1 1
Till, very silty, dusky-yellow to moderate-yellowish-
brown, rocky (oxidized)-------eme-cmammmaececccaoaooo 17 18
Till, gravelly, Olive-gray-------=--=c-cecomeoamomconooo 38 56

Till, silty to moderately gravelly, olive-gray, very hard 35
70

91




148-69-28aaa--Continued

Formation Material Thickness
feet
Glacial drift--Continued:
Gravel, fipne to medium, angular-------—-~cceocmmoaoo 3
Till, olive-gray, very herd-------eemmcmecoo e 29

Pierre Formation:
Shale, olive-black, extremely hard, blocky, possibly

fracturede—eeem e o c e el 3
Shale, olive-black, hard, fissile----e-eemecemcoccmmmeann 34
148-70-7add
Well A

(Log republished from Filaseta, 1946, p. 15)

Altitude: 1,610 feet

[

Clay, blu€--m-reccm e cccdcecmac e — e
Boulders-—-cmm—mme e e a e e emecce e

-F’I\JD—J\I\OJI—’-P'\DI\)ODD—‘

w

148-70-8cbd
Well K
(Log republished from Filaseta, 1946, p. 16)

Altitude: 1,612 feet

Sand (dry)

148-70-8cdc
Well D
(Log republished from Filaseta, 1946, p. 16)

Altitude: 1,610 feet

Topsoil, blacke====mcmmmcca oo e
Clay, yelloWe--c-w-o-

71

Depth
feet

ol
123

126
160

2k
29

18

10
32
36

133

145

180




Formation

148-70-1hecce
Test hole 2649

Altitude: 1,600 feet

Zfeets

Glacial drift:

Pierre Formation:

Material Thickness
Topsoil, black-----~- -—— - 1
Ti11, silty to slightly sandy, moderate-yellowish-brown,

(oxidized)—e-mm—mommmmm e e mmemaan 1k
Til1, very silty, ollive-gray-~-----e----- - 7
Sand, fine to medium, very silty-----------c-cmmocmeocane N
Till, silty, olive-gray-------=-m—-—mecommemeocmmmmoonoan 12
Till, gravelly, olive-gray: -- -— 15
Till, silty, olive-gray, large amount of lignite------=-- 67
Till, silty to slightly sandy, olive-gray---------=we---- 4o
Gravel, medium to coarse, angular -—- 3
Till, gravelly, olive-gray-----=-=-meemocoo-cocceesmnnnn= 7
Shale, olive-gray to olive-black, noncalcarecus---------- 30

148-70-1Tbeb
Well I
(Iog republished from Filaseta, 1946, p. 16)
Altitude: 1,615 feet
Topsoil, black--- g 1
Clay, yellow--- S 2
Send and gravel (Ary)---------cemmmmmmomcmmemcemo 14
Clay, yellow----- -— cemmmemmmcm—me e 8
Sand (dry)--------c-ccmmcemmmmmmmmemmmem e 3
Clay, yellow------ —— S 6
€18y, blue-mmmmmc e o ce oo oo en e 18
Sand-------- B et PR EE P 5
Clay, bluewweceommocoooaaaan --- -—- 86
Sand (dry)--------cccmcmemcmeememmmcmmem e e e ——— 1
Clay, blue~ewcmmmmmoc e e e 13
Shale e meae—meecmemcce s e eem———————— 70
1L48-70-18ada
Well H
(Log republished from Filaseta, 1946, p. 15)
Altitude: 1,616 feet

Topsoil, black----m-=mmomomm oo 1
Clay, sandy, yellow------ccw-sewmcnnnan - -—— 17
Clay, yellowW----===c==c-x - -~ 14
Clay, blue~--cemeaam-- e h
Clay, blue, mixed with gravel-------c---cuucmocnn 6
Clay, blue T it 103
Sand, mixed with clay------memmocmcomcocmocmccenmenaeen 11
5107 L e e L L LS L ST 30

Depth
feet

15
22
26

120
160
163
170

200

17
25

3k

57
143
1hh
157
227




148-70-26ddd
Test hole 2627

Altitude: 1,604 feet

Formation Material Thickness Depth
{feet) (Teet)
Glacial drift:
Topsoil, very silty, dusky-brown-----«-----cc--oocweaoeoo- 1 1
Till, silty to sandy, dusky-yellow, oxidized------------- 12 13
Sand, fine to medium, subangular to subrounded, oxidized- 2 15
Till, silty, 0live-gray-------==m===ec=e=-=m-o --- 33 L8
Till, silty to slightly sandy, olive-gray-------- - 67 115
Clay, slightly silty, light-olive-gray, calcareous- - 6 121
Till, olive-gray---=---sccm-moomomoooemeecnaan - 8 129
Clay, silty, light-olive-gray------=--=--c---- -- 7 136
Till, silty, olive-gray----------=eeweaemeacm - 13 1hkg
Till, silty, light-olive-gray to clive-gray----- - 29 178
Sand, medium to coarse, gravelly, drills rough-- - 9 187
Till, silty, olive-gray--—-m=-m---e=emmccmmommmoemeaeoaao 8 195
Pierre Formation:
Shale, olive-black-=-——==-mmmmaad ool 26 221
148-70-32¢cch
Altitude: 1,615 feet
Glacial drift:
10 10
60 70
Sand and gravel, very silty, gray-- e melemee- 100 170
Gravel, medium tO COAYSEm=m==-m=——=-mmmcmommcmceomomm—ooa 10 180
Till, gray----==r--rem-mem—ccna~ 30 210
Gravel, medium to coarse, gray---------ce--ececemcaan—o-a 10 220
Till, gray----------mommccm e meame— oo 70 290
Pierre Formation:
Shale, gray-----=-m=cmm-coma oo cmac oo L 204
148-70-32daa
Altitude: 1,615 feet
Glacisl drift:
Till, silty, light-gray-~------oceememmmmmecaciiaeeee 5
Sand, fine to medium, well-sorted, brown- 18
Till, gray, unoxidized-------c-ememmmoeccm e ccieeee 195
Pierre Formation: -
Shale, Bray---—--—-=— oo e 5 200
148-70-32d4ad
Altitude: 1,615 feet
Glacial drift:
Clay, silty, yelloW-e-----ooueccccceccmac;ceccmccea—ae 10 10
Sand, medium to coarse, grayish-brown---------—----w------ 10 20
Till, silty, gray---=-=---c-moome oo 75 95
Till, sandy, gray---- 90 185
Till, silty, gray-—--me-memoemmmo e 30 215
Pierre Formation:
Shale, gray=---—---== oo 5 220
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Formation

148-71-9bba
Test hole 2631

Altitude: 1,606 feet

Glacial drift:

Pierre Formation:

Glacial drift

Material Thickness
Topsoil,. silty, dusky-brown - 1
Till, silty to slightly sandy, yellowish-gray to
moderate-olive-brown, oxidized: 16
Sand, medium to coarse, gravelly, subangular to sub-
rounded-—=-c-crer—cteemmmcmmmecmcmm—eeeemoc—csam———ee 3
Till, silty, olive-gray: 51
Till, silty to sandy, light-olive-gray to olive-gray~----- 19
Till, silty, olive-gray, drills tighte------weeoc-ceoucoon 93
Clay, silty, olive-gray to light-gray (lake sediment)---- 1k
Shale, silty, olive-black, noncalcareous-- 24
148-71-12bad ’
(Log republished from Filaseta, 1946, p. 20)
Altitude: 1,610 feet
Topsoil ———— 1
Clay, yellow -- 5
Sand and gravel---- - L
Clay, yelloW-e---ummomommemm—meoooocoooeommooe —— 21
5 L 79
Sand- —emcemmme e ————— ———- 11
Clay, blue------=-------- et EE L 55
Sh8le--eemememmmeommeccocmcc—--mmemmemmmm=—=-c————ame—nee L4y
148-71-12bbe
(Log republished from Filaseta, 1946, p. 19)
Altitude: 1,615 feet
Toypsoil - e mmim—— 1
Clay, yelloW----=-me-—==—ceoooocommommomoooooo L
Clay, yellow with gravel. 11
Gravel ceemmeccecmm————— - 1
Sand. - -——- 2
Clay, blue mememmm——mmm——m——mm——————— 90
8BaYi e mmemm—mmemmm—mmmme—memm—em———————— - s e e —————————— 17
Clay, blue - 42
Shale~- - - 31
148-71-13cce
Test hole 2630
Altitude: 1,605 feet
Topsoil, silty, black 1
T111, silty to slightly sandy, yellowish-gray to dusky-
yellow, oxidized: B e O L L LA 17
Ti1l, silty, 0live-gray------e--e-e-ccoosomm—ooonesoseos- 28
Sand, fine to coarse, subangular to subrounded-«=~-==-===- 7
Till, silty to sandy, olive-gray-------------=---=====c--= 22
Till, silty, olive-gray - - - 28
Sand, medium to coarse, gravelly-------s-==-=c=--woo-oocs 3
Til11l, silty, olive-gray--------------- - —-—— 23
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176
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119

136

178
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148-71-13cce--Continued

Formation Material Thickness Depth
feet (feet)

Glacial drift--Continued:
Clay, silty, olive-gray to dusky brown, calcareous,

drills tight-me---ee-mcecmcecmm o mmmca o ccmoo e 3 132
Till, silty, olive-gray-------=----o---ems-mocmmasomm—oo 6 138
Clay, silty, olive-gray to light-gray, calcareous-------- 10 148
Till, silty, olive-gray-------=----=-- 10 158
Clay, silty, olive-gray to light-gray 19 177
Pierre Formation:
8ilt, clayey, olive-gray to dark-greenish-gray, noncal-
CBYEOUS-m-=mwmmm=m—m—ecmec et emamem—cessesoaosaseo 13 190
Shale, olive-black, brittle, noncalcareous, drills tight- 10 200
148-71-18aaa
Test hole 247h
Altitude: 1,610 feet
Glacial drift:
Topsoil, silty loam, black 1 1
Til11l, silty, dusky-yelloW--ee-----er-cwecocmomooconooonoo 11 12
Till, sandy to silty, olive-gray, small sand layers
Present mme--mmmmmme—emm— e o mm e mmc oo —mmm oo 36 48
Till, silty, olive-gray---- 36 8l
Gravel, medium to coarse--------- 2 86
Till, silty, olive-gray--------e---=—eeomvmomeocoooo-oo—o 102 188
Pierre Formation:
Shale, olive-black, noncalcareouge----====---=-==~=o----o 22 210
148-71-19cce
Test hole 2758
Altitude: 1,641 feet
Glacial drift:
Popsoil, black-—w-~emcmommmr o mmc e m e e 1 1
Till, very silty to sandy, moderate-yellowish-brown------ 1h 15
Sand, coarse to very coarse-- - - ——— 6 21
Gravel, sandy, coarse tO very CO8r§@--s~-==-mceccecn-—c-x 13 3k
Fox Hills Formation:
Siltstone, medium-light-gray---=---c-eecemomocomccnacmaes 6 4o

148-71-19¢cdd
Test hole 2760

Altitude: 1,637 feet

Glacial drift:
Topsoil, black----cww-ea- -—— e mvemcemmcm———— 1 1
Gravel, sandy, coarse gravel, angular to subrounded,
fairly well sorted, large amount of lignite in lower

5 fEemcrmmem e — — -—-- 25 26
Sand, gravelly, medium grained, subangular to subrounded,
Well SOTtEAmnem o momm o mm oo e e T 72
Till, olive~graye~-—-emermeemmcemcccmeccmcmcccumaamm—————— 13 85
Fox Hills Formation: ’
Sandstone, blue-green-----memmccm oo 15 100

(g




1h8-71-2k4dad
Test hole 2628

Altitude: 1,613 feet

Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Topsoil, silty ——- -- 1 1
Till, silty to very sandy, dusky-yellow, oxidized-------- 12 13
Till, silty, olive-gray, sand and gravel lenses present-- 18 31

Sand, medium to coarse grained, subangular to subrounded,

moderately well-sorted. 19 50
Till, silty, olive-gray - 5 55
Sand, medium to coarse, gravelly, subrounded to rounded-- 38 93
Ti11l, silty to sandy, olive-gray---------eceeccememcaccan 3 96
Sand, medium to coarse, gravelly - 2 98
Till, silty to sandy -- ———— ——- 5 103
Sand, medium to coarse, gravelly 7 110
Clay, silty, light-olive-gray, slightly calcareous-=-=-=-= 2L 134
Till, silty, olive-gray, drills tight----=--cccccacacanaa 29 163
Clay, silty, light-olive-gray, calcareous, drills tight-- 26 189
Pierre Formation:
Clay, very silty, bluish-gray, noncalcareous-------=------ 21 210
148-71-26444
Test hole 2662
Altitude: 1,600 feet
Glacial drift:
Topaoil, blackeew--cmcccmaccmaano 1 1
Till, silty, moderate-yellowish-brown 2 3
Ti11, sandy, moderate-yellowish-brown-~---=--ceeceaomooo- 5 8
Till, gravelly, olive-gray: m—— -— ---- 17 25
Fox Hills Formation:
Cley, sandy, light-gray to greenish-gray-----e--ece-ece-- 35 60
148-71-29bbb
Test hole 2755
Altitude: 1,635 feet
Glacial drift:
Topsoil, black- —— R LT P 1 1
Till, moderate-yellowish-browne«w---cccuccccmcmcmcaccanaa 9 10
Fox Hills Formation:
Siltstone, dark-gray, noncalcareous--------—-----cec---- 30 Lo
148-71-29¢bb
Walter Olschlager
(Log by A. B. Kamoni)
Altitude: 1,641 feet
Topsoil, black--- Seemeemsccccccecar e, ——— 2 2
Clay, sandy, yelloW-----ceewecmmmmema 6 8
Sand, green-----~-ceemeccnoooo - 10 18
Sandstone, green, hard---- 6 2k
Sandstone, gray, hard------- - sl 8
Sandstone, hard-- — 2 80




148-71-32bbb
Test hole 2754

Altitude: 1,652 feet

Formation Material Thickness .Depth
feet feet)

Glacial drift:

Topsoil, black--=-==cmremomem oo o m e omaam e oo 1 1
Till, silty, moderate-yellowish-brown, oxidized---------- 14 15
Till, silty, olive=gray--------cc-omcmocmcmcnomcoame e b1 56
Sand, medium to very coarse, clayey-----cecc-maomcovonann 2 58
Fox Hills Formation:
Siltstone, medium-dark-gray----------ccmcccmmmomooonooaan 22 80
148-72-1cddl

Ervin Keson
(1og by Schnell Inc.)

Altitude: 1,605 feet

Topsoileme-vommmmmmme e e e 1 1
Clay, sandy--------=cec=cmeaeomooo- 6 7
Clay, streak of gravel-------------- 4 11
Till, bOUlders--======m=-mrme-mo—c—ceome—m oo 8 19
ROCK==-emmmmmmm e mmmmmmmeemmm—mmmm o mem e mmmmmmem—m e .5 19.5
Till, boulders--=-=--eec=camocaaoa-n 6.5 26
Sand, fine to medium---------cecoonn 2 28
Till, cobbles, gray------~---ec=--m—semomecccceom—eocoaoo 93 121
.3 121.3
38.7 160
61 221
Clay, hard, dark-gray-------------=-=me-cemoemmmceoemoon 46 267
Clay, medium hard, light-gray----«v---c--ceccmomuonranaa- 33 300
148-72-6aac
Test hole 276k
Altitude: 1,615 feet
Glacial drift:
Topsoil, black----crecmcamcmmme e e 1 1
Sand, gravelly, poorly sorted, angular to subrounded----- 13 14
Ti11, silty, olive-gray----=e-=m-coc-commccooomcwcmananna 18 32
Fox Hills Formation:
Siltstone, medium-gray, noncalcareous, well indurated---- 28 60
148-72-8bbe
Test hole 2551
Altitude: 1,620 feet
Glacial drift:
Topsoil, silty, black--=-eccecccucrecccrcmemcmmcnm e 1 1
Till, very silty, yellow-gray to dusky-yellow------------ 4 5
Gravel, fine to medium, sandy, subangular to subrounded-- 33 38
Till, very silty, olive-grays---=--------m=ccwccccccceoon- 48 86
Fox Hills Formation:
Clay, sandy, light-oclive-gray to greenish-gray, noncal-
CAYEOUS ==~ o = e et c e o r e e e me— e e ——— 19 105




148-72-9cce
Test hole 2550

Altitude: 1,620 feet

Formation Material Thickness
feet

Glacial crift:
Topsoil, silty, black----- e mmmmmmme e
Till, silty, dusky-yellow, oxidized-------=-m-cceceocaoan
Sand, fine to medium, silty, oxidized--------~-em-ocowean
Ti1l, sandy, olive-gray---------c-cmmmececcwmcommmmaooann
Sand, gravelly, large amount of lignite-------=--ceccacmn
Sand, fine to medium, mostly limestone----------cc-ccwn-
Fox Hills Formation:
Clay, sandy, light-olive-gray, noncalcareQus-------~-==--

148-72-9ddc
Test hole pilot 3

Altitude: 1,610 feet

Glacial drift:
Topsoil, black~---- S
Gravel, medium to coarse gralned, sandy - —coeomooeoo
Till, silty, olive-gray------=-mecomemcceccoomooocnneaooe
Sand, medium to coarse, gravelly._-
Till, silty to sandy, dark-gray--------=----c-ec-a-oneooo
Fox Hills Formation:
Sandstone, medium-bluish-gray to dark-greenish-gray------

148-72-10dcc
Test hole pilot 2

Altitude: 1,625 feet

Glacial drift:
Topsoil, black-em-e---m-oomcr e i e o
Ti1l1, silty, dark-yellowish-orange to olive-gray,
oxidized---we-momcem et cccc e cmcm e ce e
Fox Hills Formation:
Siltstone, moderate-brown to light-brown, noncalcareous,
layers of sandstone present- e L LT

148-72-10dde
Test hole pilot 1

Altitude: 1,617 feet

Glacial drift:
Topseil, sandy, black-«---cc-cemmccrece e a o nc e
Clay, silty, dark-yellowish-orange to moderate-yellowish-

Gravel, medium to coarse

Ti1l, olive-gray-~----~-e-s-emms b crcremacerccaa——n—n—
Fox Hills Formation:

Siltstone, light-gray, drills hard-------------- -

Sandstone, medium-bluish-gray~--«-----c-cocmecmcccacacnan

Sr-':oow\ow

21

FU-gw

20

13
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148-72-118dd
Test hole 2756

Altitude: 1,615 feet

Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Topsoll, black-----cmcme e e e e 1 1
Till, silty to sandy, moderate-yellowish-orange---------- 13 14
Till, silty, Olive-gray-—---=------e-mceomocmceoooeoae 20 34
Sand, medium to coarse, well-sorted, angular to rounded,
takes Wabere=we~mccmmomomcecccemecccecmmceceme——ee———— 35 69
Till, silty, olive-gray--e---e-=mococmomommccmmmoacamaee S5k 123

Gravel, fine to medium, subangular to subrounded,
moderately well-sorted, clay and silt lenses inter-

71 194
Till, silty to sandy, olive-gray-----------ce--ceo-c—c-o- 7 201
Fox Hills Formation:
Siltstone, medium-dark-gray, well indurated, hard drill-
T S T EE PR PR PR 39 2ko

148-72-15aba
Test hole 2484

Altitude: 1,615 feet

Glacial drift:
Topsoil, sandy clay, blacKk---w=cm-memcc—ccoceeccaanacaan" 1 1
Sand, medium to very coarse, gravelly, well-sorted, sub-
angular to subrounded, limestone and granitic rocks
are major components, large amount of lignite, tock
large amount of water--used drilling mud-------=-=---- 99 100
Fox Hills Formation:
Sand, very fine, silty, light-olive-gray to greenish-
gray, noncalCcareouS===--=-=-==o=c-c-mmom-ocncccaeaans 26 126

148-72-20d4d
Test hole 2552

Altitude: 1,635 feet

Glacial drift:

Topsoil, sandy, Drown-------ccerrmecceomm e e 2 2
Till, silty, yellowish-brown, oxidized 2 L
Sand, very fine, gravelly, oxidized-------svoccummuuona—n 6 10
Fox Hills Formation:
Sand, very fine, silty, dark-greenish-gray, noncal-
CAYEOUS=mwmrm——— =~ e cceacecmcee—csm—es—— == 22 32

148-72-2hcdd
Test hole 2759

Altitude: 1,648 feet

Glacial drift:
Topsoil, silty, graylsh-black---wew-cecccccaccmaacccaoonn 1 1

Till, silty, moderate-yellowish-brown 6 7
Fox Hills Formation:
Sandstone, grayish-blue, noncalcareous---------ec-e-cmue- 13 20
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148-72-26a8a
Test hole 2633

Altitude: 1,650 feet

Formation Material Thicknesa Depth
feet (feet)

Glacial drift:
Till, very silty, dusky-yellow to yellowish-gray,

oxidized 13 13
Sand, medium to coarse grained, poorly sorted, sub-
angular 2 15
Fox Hills Formatlon:
Clay, sandy, moderate-yellowish-brown, noncalcareous,
oxidized~~-- -— n 19
Clay, sandy, dark-greenish-gray, noncalcareoug---------=-- 12 31
148-72-26bbb
Test hole 2757
Altitude: 1,645 feet
Glacial drift:
Topsnil, black: “- 1 1
Till, silty to sandy, moderate-yellowish-brown----------- 12 13
Till, very silty, olive-gray -—=- -- 3 16
Fox Hills Formation:
Sandstone, medium to coarse grained, grayish-blue-------- Ly 60
148-72-29¢cce
Test hole 2635
Altitude: 1,649 feet
Glacial drift:
Topsoil, dusky-brown---e--=e---e---- 1 1
Till, silty, dusky-yellow to yellowish-gray, oxidized---- 11 12
Till, silty, olive-gray - 31 43
Fox Hills Formation:
Clay, silty to very sandy, medium-bluish-gray to light-
olive-gray, noncalcareous 20 63
148-72-34bbb
Test hole 2634
Altitude: 1,645 feet
Glacial drift:
Topsoil, silty, dusky-brown 1 1
Till, very silty to sandy, dusky-yellow to yellowish-
gray, oxidized “—- 1% 15
Ti1ll, silty, olive-gray s [ 21
Sandl, fine to medium grained, subangular to subrounded,
around 5 percent lignite and shale particleg--------=-- 29 50
Clay, #ilty, olive-gray, calcareous, drills tight-------- h 124
Till, silty, olive-gray: 5 129
Clay, silty to sandy, dark-greenish-gray to greenish-
black, intermixed with lenses of rocky £till---------- 2k 153
Fox Hills Formation:
Clay, very sandy, dark-greenish-gray, noncalcareous------ 25 178




148-72-3kdad
Test hole 2554

Altitude: 1,645 feet

Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Topsoil, sandy, dark-brown. -— -— 1 1
Sand, silty, oxidized--- - 9 10
Send, coarse grained, gravelly, very clayey----~---wee=-- 10 20
Till, sandy, olive-gray--~------—----o- 11 31

Sand, fine to medium, subangular to subrounded, la.rge

a.mount of shale and lignite------wcome-a — 2 33
Till, gravelly, rocky-----e-e--emrocce-cccacmsscmeeemone= 5 38
Sand, fine to coarse, subangulsr to subrounded, large
amount of shale and lignite---—weseeomcacemmomccucaaaa i 82
Grayel, medium to coarse, sandy, large amount of lignite,
drills very rough, lost circulation---~--ee-ecmemcaacn 34 116
148-72-36ddd
Test hole 2752
Altitude: 1,661 feet
Glacial drift:
Topsoil, black-- -- — 1 1
Clay, silty to sandy, moderate- yellowish»brown ----------- 1 2
Gravel, sandy, mostly granitic§------me-accmmmcomcamaan 8 10
Till, silty, olive-gray-- - - 45 55
Fox Hills Formation:
Siltstone, medium-light-gray to medium-gray, calcareous~- 25 80
148-73-1kadd
Test hole 2495
Altitude: 1,615 feet
Glacial drift:
Topsoll, silty loam, black----c-e-ewcmmmaam e 1 1
Clay, silty, light-olive-gray to dusky-yellow------e-a--- L 5
Sand, very coarse, gravelly, large amount of lignite,
moderately sorted, takes water- - 5 10
Sand, medium to coarse, well-sorted -~ 12 22
Gravel, fine to medium, well-sorted, mostly limestone---- 5 27
Fox Hills Formation:
Clay, sandy, bluish-gray to brownish-gray------=ee-c-ee-- 15 Yo
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148-73-18dd8
Test hole 2496

Altitude: 1,645 feet

Formation  Material Thickness Depth

feet feet
Glacial drift:
Topsoil, silty loam, black------w-ccmamaccna 1 1
Ti11, silty and very sandy, dusky-yellow to moderate-
olive-brown- 10 11
Gravel, fine and medium, sandy, heavily iron stained,
rough drilling - -—- ———— 1k 25

Fox Hills Formation (possibly Fort Union Formation):
Sand, very fine and fine, dark-greenish-gray and brown,
salt and pepper appearanc —-—— - 17 42

148-73-25aaa
Test hole 2636

Altitude: 1,640 feet
Glacial drift:

Sand, fine grained, silty to clayey, dusky-brown--------- n b
Till, very silty, dusky-yellow to yellowish-gray,
oxidized -- --- S 7 11
Clay, very silty, dark-olive-gray, very cochesive, drills
tight (lake sediment)-- ccmmme—m———————— 31 42
Till, silty, olive-gray--------------- - ——— 11 53
Fox Hills Formation:
Clay, silty, yellowish-brown, brittle, noncalcareous----- 5 58
Shale, yellowish-gray to light-olive-gray, blocky, non-
calcareous, drills tight-------ccmcemcccmmmmenccmann 3 61
Clay, sandy, dark-greenish-gray, noncalcareous----------- 12 73
148-73-26bbb

Test hole 2637
Altitude: 1,632 feet

Glacial drift:

Topsoil, silty, dusky-Drown-----------=-cc--eme-uoomooma- 1 1
Tili, silty, dusky-yeliow to moderate-olive-brown,
oxidized-cmcmcccnmm e e d s —— 9 10
Till, silty, dark-olive-gray, drills tight 11 21
Fox Hills Formation:
Sandstone, very fine to fine, dark-greenish-gray,
indurated, NONCA1CATEOUS-—--~=m====-=-com-msom—eoaman 21 1]
148-73-34bbb
Test hole 2558
Altitude: 1,660 feet
Glacial drift:
Topsoil, 8ilty, black---w-cecmomommccroomoocwao oo oee 3 3
Till, very silty, moderate-olive-brown--------------c---- 5 8
Sand, medium to coarse, gravelly, clay layers present,
oxidized--- - 14 22
Till, silty, olive-gray-------- - -— 36 58
Fox Hills Formation:
Clay, very silty, olive-gray, moderately brittle, non-
calcareous B - 16 7h
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148-73-35daa
Test hole 2497

Altitude: 1,635 feet

Formation Material Thickness Depth
(feet) feet
Glacisl drift:

Topsoll, silty clay, black ———— 2 2
Clay, very silty, light-gray and white, msrly, calcareous 2 k
Ti11, silty and sandy, olive-brown 8 12
Boulder, granite 1 13
Till, silty and sandy, olive-gray: 12 25

Sand, very fine to fine, well-gorted, subangular to sub-
rounded, large amount of shale and lignite, took water 22 b7

Gravel, fine to coarse, sandy, moderately well-sorted,
large amount of shale and lignite, took large amount
of water - 29 76
Fox Hills Formation:

Shale, very silty, light-gray -~ 18 oh
149-68-3cch
Altitude: 1,562 feet
Glacial drift:
T{11, yellow to gray, axidized 20 20
7411, gray, umoxidized ™ 95
Pierre Formation:
Shale, dark-gray 15 110
149-68-3cdd
U.S. Bureau of Reclsmation test hole APk
Glacial till -—- -—- 9 9
Sand 6 15
149-68-3dda
U.S. Bureau of Reclamation test hole AP5
Topsoil 1 1
Sand: 10 1L
1 2 13
Sand and gravel. 2 15
149-68-5aad
Altitude: 1,557 feet
Glacial drift:
Till, silty, yellow, oxidized 20 20
Sand and gravel, gray, with considerable shale, about 20
percent clay 20 Lo
Band and gravel, brown, fairly clean 25 65
Till, gray, unoxidized. 30 95
Band, fine to medium, gray, with large amount of shale
AN CORLem e mm e mmeimmemm—— e mmmem—m e e———— ko 135
Plerre Formation: )
Shale, dark-gray: 4 139
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149-68-5adb

Altitude: 1,560 feet

Formation  Material Thickness Fﬁh
- lfeets feet
Glacial drift:
7411, silty, yellow to gray-------- 15 15
Sand, fine to medium, gray, with considerable coal and
shale 50 65
Till, gray, with shale gravel 25 90
Sand and gravel, brown, considerable shale, 30 percent
clay: 30 120
Pierre Formation:
Shale, dark-gray: - 5 125
149-68-5dad

Altitude: 1,535 feet

Glacial dxift:

Sand, fine to medium, silty, brown to gray----------=---- 10 10
Sand and gravel, clayey, gray 10 20
Gravel and sand, gray, with considerable shale, 20 per-

cent clay: 10 30
Gravel, silty, gray: 10 ko
Till, silty, gray: 15 55

Pierre Formation:
Shale, dark-gray: 5 60
149-68-8aad

Altitude: 1,543 feet

Glacial drift:
Sand and gravel, fine to coarse sand to coarse gravel,

brown, with some shale pebbles 15 15
Till, gray, unoxidized 15 30
Sand, medium to coarse, silty, gray, about 30 percent
clay 4 ™
Pierre Formation:
Shale, dark-gray--- 1 5
149-68-9bbb

Altitude: 1,548 feet

Glacial drift:

Sand and gravel, brown, clean ko ko
T411, gray, limestone and shale pebbles, unoxidized------ 15 55
Pierre Formation:
Snale, dark-gray: 4 59
149-68-11aad
U.S. Bureau of Reclsmation test hole AP6
Topsoll. 1 1
Clay, silty: 2 3
Sand. 6 9




149-68-16bbb
Altitude: 1,560 feet

Formation Material Thickness Depth
feet feet
Alluviums
Clay, silty, black 10 10
Glacial drift:
Till, silty, gray, with shale and limestone pebbleg----u- 0 100
Sand and gravel, clayey, gray, considerable coal and
shale 25 125
Sand and gravel, medium to coarse sand to fine gravel,
gray --= 75 200
Gravel and sand, gray, clean, considerable coal and shale 35 235
Plerre Formakion:
Shale, dark-gray. -— 5 2ko
149-68-17aaa
U.S. Bureau of Reclamation test hole AP3
Clay, silty ——- 5 5
Sand, silty 5 10
Glacial till. 5 15
149-68-17bbe
U.S, Bureau of Reclamation test hole AF2
Clay, silty 5 5
Glacial till, clay 10 15
149-68-174dd
Altitude: 1,552 feet
Lacustrine deposits:
8i1t, yellow, with very fine sand, oxidized------weceeau- 5 5
811t, sandy, gray- 15 20
Glacial drift:
Till, gray, limestone and shale pebbles 90 110
Sand and gravel, silty, gray, 20 percemt clay, consider-
able coal and shale 115 225
Sand and gravel, brown, fairly well-sorted------eceomeeee 20 2ks
Gravel, brown, well-rounded, well-gorted---e—ececacaca—ooo 18 263
Pierre Formation:
Shale, dark-gray, weathered. 6 269
149-68-21cbe
Test hole 2460
Altitude: 1,565 feet
Glacial drift:
Topsoil, sandy loam, black. 1 1
Till, sandy, dusky-yellow: 16 17
Ti11, silty, olive-gray: 101 118
Sand, medium to coarse, well-sorted, subangular to sub-
rounded, large amount of shale and ¢o8l-~---ccmcccccu- 140 258
Pierre Formation:
Shale, olive-green, noncalcareous 25 283
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149-68-32dds,
Test hole 2567

Altitude: 1,560 feet

Formation  Material Thickness Depth
(Feet) (feet)
Glacial drift:
Topsoil, silty, black 1 1
Grayel, very sandy, poorly sorted b 5
Till, silty, yellowish-gray: 3 8
Ti11, silty, olive-gray- 67 5
Till, gravelly, fairly rocky: - 17 92
Pierre Formation:
Shale, olive-black 2k 116
149-68-35bbe
Test hole 2459
Altitude: 1,560 feet
Glacial drift:
Topsoil, silty loam, black-: 1 1
Till, very sandy, dusky-yellow: 3 'y
Sand, medium to coarse 2 6
Ti11, dusky-yellow N 10
Sand, medium to coarse 3 13
Til1l, sandy, dusky-yellow: 6 19
Tili, olive-gray. 64 83
Sand, medium to coarse grained 3 86
Till, sandy, olive-gray: - 20 106
Plerre Formation:
Shale, olive-gray, noncalcareous---- 20 126
149-69-3aaa
Test hole 2654
Altitude: 1,548 feet
Glacial drift:
Topsoil, black 1 1
Till, silty, dusky-yellow to moderate-brown, oxidized---- 19 20
Till, very silty, olive-gray: 3 sk
Clay, very sandy, noncalcareous, moderate-yellowish-
brown, (Fox Hills erratic?) 5 59
Till, silty, olive-gray--- 26 85
Gravel, medium to coarse, fairly clean 7 92
P11, olive-gray, hard 3 123
Gravel, medium. 3 126
Till, silty, olive-gray 23 149
Plerre Formation:
Shale, olive-black, noncalcareous 11 160
149-69-4bed
Altitude: 1,535 feet
Glacial drift:
S11t and sand, yellow: 10 10
Sand, fine to medium, gray: 20 30
Gravel, medium, brown, well-sorted. 5 35
Till, gray = 5
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149-69-5a88

Altitude: 1,547 feet

Formation Material Thickness Depth
feet (feet)
Glacial drift:
Sand and gravel, brown, poorly sorted----------------=<=- 20 20
Send and gravel, silty, gray, with considerable shale---- 20 ho
Till, gray, unoxidized-----m-aeem-ccnomoono 60 100
Sand and gravel, gray-black, coal abundant, material
angular-===m-----oco-essooosooosoo- 95 195
Pierre Formation:
Shale, dark-gray------=--=-=-===c-ccc==acam=n- 9 204
1h9-69-5daa

Altitude: 1,570 feet

Glacial drift:

Till, silty, yellow-brown, oxidized-e-=-------c--cmococue 20 20
Till, silty, gray, with shale pebbles, unoxidized-------- 20 ko
Sand, silty, gray, contains considerable shale----=------ 175 215
Gravel, medium to coarse, gray----- - 35 250
Gravel, gray, about 30 percent clay, contains shale and

COBl-mmomemcmemem— e ——— -- - 65 315

Pierre Formation:

Shale, dark-gray------eecese—caccmaaew - 1 316

149-69-5ddd1
Altitude: 1,582 feet

Glacial drift:

Till, yellow O gray----ee--c---memmceemcmcmcencacmen———— 25 25
Sand, medium to coarse, silty, brown----~eswececcecccanaa 5 30
Till, silty to sandy, gray, shale pebbles 105 135
Sand and gravel, gray, considerable coal and shale, 20

percent clay-----emuc-mmamce- 60 195
Sand and gravel, brown, clean, well-sorted--------------- 70 265
Gravel, coarse, brown, clean---- 15 280
Clay, sandy, gray- === 12 292

Pierre Formation:

Shale, grAy--=-=----mesea=a—-- --- 4 296

149-69-5ad42
Test hole 2564

Altitude: 1,585 feet

Glacial drift:
Topsoll, silty, dusky-brownee----cececc-cmececcamccmacraces 1 1

Ti11, silty and sandy, dusky-yellow, oxidized 9 10
Sand, medium to coarse, gravelly, clayey, oxidized 10 20
Till, silty to moderately sandy, olive-gray-e----~secc-e-- 95 115
Sand, medium to coarse, poorly sorted, large amount of

lignite- --- 137 252
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Formation

149-69-8aad
Altitude: 1,580 feet

Glacial drift:

Material Thickness
- feet
Till, silty, yellow to gray 20
Till, silty, gray — hULS
Gravel, gray, considerable shale, about 20 percent clay-- 35
Till, silty, gray----c---c---cceseccmmorcommomcc oo 15
Gravel, gray, mostly shale, about 20 percent clay-------- 50
Gravel, medium, gray, about 10 percent clay------=-=w--=n 15
Till, gray —— 5

Pierre Formation:

Shale, Gray--=---m-e-m=cemmeecmome oo —ecceccemmm————a 5

149-69-10bece

Donald Newman
(Iog by A. B. Kamoni)
Altitude: 1,577 feet

Glacial drift:

Pierre Formation:

Glacial drift:

Pierre Formation:

Topsoil, black 2
Clay, sandy, yellow: 12
Hardpan- - - 2
Sand, yellow -— 2
Hardpan - -- -
Sand, coarse, yellow: ———- 2
Sand, blue-gray, hard e - 8
149-69-11cca
Test hole 2655
Altitude: 1,577 feet
Topsoil, black. 1
Till, silty to sandy, gravelly, dusky-yellow, oxidized--- 1k
Till, silty, olive-gray, moderately rocky-----=------w---- 121
Sand, medium to coarse, fairly well-sorted, subangular to
subrounded. 15
Clay, olive-gray 1
Sand, very coarse, gravelly; subangular to subrounded,
very clean, some lignite chips present-------vce-ccon- 30
Sarnd, medium to coarse, clayey--~e---c---=mccccerercecoan 5
Shale, grayish-olive-green-- 13
149-69-12bbe
Test hole 2462
Altitude: 1,545 feet
Topsoil, silty loam, black 1
Sard, very coarse, gravelly: 2
Till, very sandy, dusky-yellow. - 8
Ti11, silty, olive-gray: 6
Sand, medium to coars --- 2
Ti11l, silty, olive-gray - 103
Sard, fine to medium, silty: 9
Till, olive-gray: R e e E P L 29
Sand, fire to medium, silty. - L
Clay, silty, olive-gray with greenish tint, hydrogen
sulfide zHQS) odor 6
Gravel, fine to medium, clayey, poorly sorted, subrounded 15
Shele, greenish-gray: 25
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149-69-13ccc
U.S. Bureau of Reclamation test hole AP1

Formation Material Thickness Depth
(feet 5 feet
Topsoll------- ——— - - 1 1
Glacial till. --- 14 15
149-69-20dda

Test hole 2565
Altitude: 1,595 feet

Glacial drift:

Till, seilty to sandy, dusky-yellow, oxidized----------=--- 20 20
Till, very sandy, dusky-yellow, oxidized--------ccoce--— 11 31
Till, silty, with a few sand lenses, olive-gray---------- (Y4
Gravel, sandy, poorly sorted, rough drilling-------—----- 10 108
Till, silty to gravelly, oliye-gray---=--=----cemmmmmeeow ko 148
Till, silty to sandy, olive-gray------ ——- 9 157
Sand, clayey, olive-gray, poorly sorted, large amount of

lignite--- --- 23 180
Gravel, sandy to clayey, large amount of shale and

lignite - - 29 209

Pierre Formation:

Shale, olive-black - [, 33 2ke

149-69-2k4bee
Test hole 2463

Altitude: 1,575 feet

Glacial drift:

Topsoil, silty, black - 1 1
Ti1l, silty, yellowish-brown-=---- - 3 k4
Sand, medium to coars --- 7 11
Till, silty, yellowish-brown, rocky------«-ccececocnan un 19 30
Till, olive-gray- 1 i
Sand, fine to medium, clayey------ - 16 60
Ti11l, Olive-gray-----=-cccrmemccaccmaceeoaa- 78 138
Sand, medium to coarse, clayey, subangular to subrounded,

shale and lignite chips present - 14 152
Sand, medium to coarse, subangular to subrounded, shale

and lignite chips pr nt 131 283

Pierre Formation:
Shale, olive-gray, noncalcareous ——— 22 305
149-69-35adc
(Log republished from Filaseta, 1946, p. 20)
Altitude: 1,580 feet

e T B e e L el B T 2 2
Clay, yellow----- 6 8
Clay, blue---==menu- 174 182
Shale-—e-emmmmommmmem o 8 190
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Formation

149-70-2888
Test hole 2L66

Altitude: 1,595 feet

Glacial drift:

Fox Hills Formation:

Glacial drift:

Pierre Formation:

Material --Thickness
D feet
Topsoil, silty loam, black ——— 1
Till, sandy to silty, dusky-yellow, oxidized------------- 43
Till, gravelly, dusky-yellow-------- 7
Sand, medium to coarse, fairly well-sorted, subangular to
subrounded, very clean, takes water fast-------------- 19
Gravel, medium to coarse, large amount of guartz and
‘chert, clean 10
Clay, sandy, light-bluish-gray-- 23
Clay, sandy, grayish-olive, calcareous, indurated----~--- 12
149-70-3cbb
Altitude: 1,596 feet
8ilt, dark-gray —- 5
Till, light-gray - 5
Sand, gray, silty, chiefly limestone and shale----------- 15
Sand and gravel, silty: 15
Till, blue-gray-- 25
Sand and gravel, silty, gray -——- 95
Gravel, brown, well-rounded, clean - 30
Shale, dark-gray: 9
149-70-lLdaay
City of Fessenden No. 2
(log by C. A. Simpson & Sons)
Altitude: 1,590 feet
Topsoil- 1
Clay, yellow, rocks 12
Cluy, sandy, gray: - 22
Clay, sticky, gray 18
Cluy, sandy: - 5
Sand, hard, brown. -—- 10
Clay, sandy- 99
Clay, sandy, blue,with coal and gravel 3
Sand, muddy, with coal and clay--- 20
Sand, fine 3
Sand and gravel 13
Sand and gravel, did not seem to yield water------------- 6
Shale -~ 1
149-70-hdan2
City of Fessenden No. 1
(Log by G. Pross)
Altitude: 1,590 feet
So0il, black 1
Clay, yellow. 19
Clay, sandy, blue 20
Sand, fine, bluish 65

Depth
feet

103
115

10
25
65
160
190

199

20

105




149-70-4das2--Continued

Formation Material Thickness Depth
(feet) (feet)
Sand and gravel, coarse---------- - 1k 119
Sand, fine, gray------ —— B ] 33 152
Sand, medium- —-- - —— 5 157
Gravel and sand - --- 13 170
149-70-6ddd
Test hole 2656
Altitude: 1,600 feet
Glacial drift:
Topsoil, black---~--- -—- B 1 1
Tili, silty, moderate-brown-- 19 20
Till, very silty, olive-gray---- 25 ks
Gravel, coarse to very coarse, rough drillinge--e--cc-a-- 1k 59
Till, olive-gray- — ———— 1 60
Sand, medium to coarse, silty--- - —— 6 66
Till, gravelly, olive-gray----------=cammocmcccmccccecan 13 79
Gravel, coarse, angular - ——- ———- - 8 87
Till, very silty, olive-gray----—-ececcccemmrececmacacaan 73 160
Till, rocky, olive-blagk --- - 27 187
Gravel, rocky--- -— - _— - 3 190
Till, 0liye-gray--------ce-mme e 5 195
Gravel, rocky, angular-- ——- T 202
Till, olive-gray--- S S 4 209
8ilt, light-gray--- ——— 6 215
Till, olive-gray with silt layers----ee-c-ceeccwcccamcana 20 235
Pierre Formation:
Shale, olive-black , noncalcareous--- 25 260
149-70-9aaa1
Test hole 2503
Altitude: 1,610 feet
Glacial drift:.
Topsoil, silty, blackes-—=ememec oo e eean 1 1
Till, very silty, dusky-yellow, oxidized, rocky-----=---- 30 31
Gravel, fine to medium, angular to subrounded---~-------- 2 33
Ti1l, olive-gray-----cmmccmca e e ccceeaem 24 57
Sand, medium to fine grained, silty, subrounded, large
amount of lignite VL I 12 69
Sand, coarse grained, well-sorted, subrounded to rounded- 36 105
Sand, very coarse grained, gravelly, large amount of
BT+ e LR R P ETR S 104 209
Gravel, medium to very coarse, subangular, mostly lime-
stone - —- 28 237
Gravel, with clay layers -— - 26 263
Pierre Formation:
Shale, olive-black, noncalcareouS----e---cc-mmecocccacann 20 283
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149-70-16d4dd
Test hole 2504

Altitude: 1,597 feet

Formation  Material Thickness Depth
(feet) feet
Glacial drift:
Topsoil, silty, black ——— - ———— 1 1
Ti1ll, silty, dusky-yellow, oxidized--- 11 12
Till, rocky, olive-gray----- 11 23
Ti11, with gravel layers 18 b
Gravel, very clayey, angular 10 51
Ti11, olive-gray, moderately hard, large amount of coal
fragnent" - 5 56
Sand, fine to medium --- 2 58
Til]., silty, olive-gray, moderately hard----------------- 118 176
Till, rocky and gravelly: 13 189
Till, rocky--- -~ 67 256
Pierre Formation:
Shale, olive-black, noncalcareous 17 273

149-70-2hbba
Tegt hole 2L65

Altitude: 1,600 feet

Glacial drift:

Topsoil, silty loam, black---- 1 1
Till, very sandy, dusky-yellow 16 17
Till, olive-gray- -- 6 23
Gravel, fine to medium -- 10 33
Till, gravelly, olive-gray: 3 36
Gravel, medium to coarse, poorly sorted, large percentage

of limestone pebbleg------ 6 42
Till, silty, olive-gray---- 102 1hh
Gravel, medium to coarse, poorly sorted limestone

present in large amounts -— 9 153
Till, gravelly, olive-gray-- -- L 157
Till, silty, olive-gray----- 48 205
Gravel, fine to medium, poorly sorted limestone and

l;hale dominant minerals 1k 219
Till, silty, olive-gray - - L 223

Pierre Formation:
Shale, olive-gray 29 252
149-T1-4aba

Test hole 2468

Altitude: 1,620 feet

Glacial drift:
Till, sandy to silty, dusky-yellow- 10 10
Till, sandy to silty, dusky-yellow, very rocky----------- 9 19
Till, silty to slightly sandy, olive-gray, rocky-----=--- 31 50
Till, gravelly, olive-gray 10 60

Fox Hills Formation:
Clay, sandy, light-bluish-green, sandstone, fine grained,
bluish-green, calcareous~-~------ 34 ok
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Formation

149-T71-6dce
Teat hole 2547

Altitude: 1,610 feet

Glacial drift:

Pierre Formation:

Glacial drift:

Fox Hills Formation:

Glacial drift:

Material Thickness Depth
(feet) (feet)
Topsoil, silty, black----=-s-ccmmmocemccomccennan -—- 1 1
Till, very silty to sandy, dusky-yellow to moderate-
yellowish-brown, oxidized-------=--co--ue .14 15
Till, silty, olive-gray, rocky---------«e-cecereummcacaan 37 52
ROCKB- == mmmm e e e e e e 3 55
Sand, medium to coarse, silty, fairly well-sorted, sub-
rounded---msmeemmmrnmam e mm— e — e ko 95
Clay, sandy, Olive-gray-—--=m-cemcm=-meomomc e acccceaen- 9 104
Band, medium to coarse, subrounded, large amount of
lignite~v-~nemceccsccacnnnn B L DR 13 117
Clay, sandy, olive-gray- - 7 124
Sand, medium to coarse, silty, subrounded, large amount
Of 11gnitemmommme oo mmr e e e bl 198
Clay, very silty, Olive-gray---—-w—e--ceeooommemccacamana 6 20k
Sand, fine to medium, silty, not as much lignite as in
sands AbOYe-w--mem-memmc e mn e m e cm et e e 15 219
Gravel, fine to medium, very sandy, poorly sorted, sub-
rounded to rounded, some chert present In larger
grains- e e smmm e 6 225
Clay, sandy, olive-gray to light-brown, calcareoug------- 87 312
Shale, olive-black, very hard, bemtonite streaks present- 2k 336
149-71-9ddd 1
Test hole 2502
Altitude: 1,605 feet
Topsoil, silty, black-------- - 1 1
Till, rocky, dusky-yellow, oxidized. —~—— 32 33
Till, rocky, olive-gray-------------- - - 9 4o
Clay, very silty, dark-greenish-gray, cealcareoug--~------ 21 63
149-71-19¢ca
Test hole 2648
Altitude: 1,613 feet
Topsoll, sandy, blacke=---—-a---- —— 1 1
Till, very silty to slightly sendy, soft, moderate-olive-
brown, oxidized-- - ik 15
Clay, olive-gray, very hard, contains organic specks
throughout - 12 27
Sand, very fine to fine, moderately silty-~--eecmaaoaoooe 12 39
Ti11, silty, olive-gray--- -——- - 7 L&
Sand, medium, silty to clayey, large amounts of lignite-- 1k 60
Sand, medium, silty, numerous clay layers present-------- 10 70
Sand, medium, fairly silty, well-sorted, subrounded to
subangular, large amount of lignite - 29 99
811t, clayey to sandy, olive-gray, very calcareous-—------ Sﬁ 158
Till, silty, olive-gray, hard to very hard--—-—-ee---u—eooo 162
Gravel, fine to medium, subrounded to rounded g 171
5ilt, clayey to sandy, olive-gray, very soft, very cal-
careous- -—— ——— -——— 22 193
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149-71-19cca--Continued

Formation Material Thickness Depth
feet feet

Glaclal drift--Continued:
Till, silty, dark-olive-gray, fairly brittle, rocky------ 18 211
Fox Hills Formation:
Clay, very silty to sandy, light-olive-gray to greenish-
black, calcareous 21 232
Pierre Formation:
Shale, olive-black, noncalcareous, brittle, bentonite
layers pr t 8 240

149-71-19cch
Test hole 2657

Altitude: 1,617 feet

Glacial drift:

Topsoil, black - -———- 1 1
Till, very sandy, dusky-yellow, oxidized---e--c-e-moaccaa 13 1k
Till, very sandy, moderate-yellowish-brown, oxidized----- 6 20
Sand, fine to medium, silty, large smount of lignite----- 16 36
Clay, very silty, soft, olive-gray 8 hn
Sand, fine to medium, clayey - 13 57
S11t, olive-gray to grayish-olive-green, calcareous,

crumbly, intermixed with lake clay and coal layers---- 52 109
Till, olive-gray: 11 120
Clay, very sandy and silty, olive-gray---«--e-c---ecceeww- 11 131
Till, olive-gray, rocky: 54 185

Fox Hills Formation:
Clay, very sandy, light-gray to greenisgh-gray, calcareocus 15 200
149-71-19cdd

Test hole 2548
Altitude: 1,610 feet

Glacial drift:
Sand, medium, well-sorted, angular to subangular

(:;possibly wind blown) s 4
Clay, very silty, dusky-yellow. T 11
Till, very silty, olive-gray 18 29
Clay, silty, olive-black, calcareous 17 L6
Sand, medium grained, subrounded, mostly quartz---------- 16 62
811t, olive-gray to olive-black, very hard--------------- 6 68
Sand, fine to medium, very silty b T2
8i1t, sandy, olive-gray: 6 78
Sand, medium to coarse, gravelly, subrounded to rounded-- T 85
Sand, fine, silty--- - . L 89
Sand, fine to medium, very silty, some lignite present--- 78 167

Fox Hills Formation:
Clay, very sandy, brownish-gray to greenish-gray--------- 22 189




Formation

149-71-19cda
Test hole 2658

Altitude: 1,602 feet

Glacial drift:

Fox Hills Formation:

Formation

Glacial drift:

Fox Hills Formation:

Material Thickness Depth
{feet) feet
Topsoll, black - 1 1
Ti11, silty, yellowish-brown, rocky- - [ 7
Sand, fine to medium----- (U ——— 3 10
Ti11, sandy, olive-gray, large amount of coal----v--wc---- 10 20
Clay, sandy, olive-gray----- Smmmmme e -~ 35 55
Sand, fine to medium------o-ccccmomonan -—- -- 19 h
Clay, sandy to silty, olive-gray---- ———— - 16 90
Sand, fine to medium----------- —— ——— - L N
Till, silty, olive-gray----- - -—- b7 11
Clay, sandy to silty, light-gray to brownish-gray, large
amount of coal presente--e-e-e-e--e- 18 159
Sand, fine to medium - RO 8 167
Clay, sandy, olive-gray-- -——- -- 3 170
Sand, medium t0 COBYSE---mm-wmmcmoco oo ceee 3 173
Clay, sandy to silty, light-gray to greenish-brownish-
gray--=~-—--~- B e LT 7 200
149-71-20cac
Test hole 2501
Altitude: 1,597 feet
Material Thickness Depth
(feet) (feet)
Till, very silty and sandy, light-olive-brown, oxidized-- 10 10
Rock, 8iltstome---ecemccmcmamcoocaoae - 2 12
Clay, silty, greenish-black, calcareouS-=-=---=-e--a—c——e 20 32
149-71-21cch
U.S, Bureau of Reclamation test hole AP2Y
Altitude: 1,592 feet
Topsoil-- e eeesecdemcmec et e e ————— 1 1
Clay - 2 3
Sand-=~=- - 9 12
149-71-25dda
U.S. Bureau of Reclamation test hole AP25S
Altitude: 1,585 feet
ey o Lo B e ot -— 1 1
Glacial till--cecmeccmccmncaan. - 5 6
Clay (weathered shale)-----c-ememoccccmmmcmecccccc e 3 9
Shele-—wewrammeweann e ————— 3 12
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149-71-27cbe
Test hole 2473

Altitude: 1,605 feet

Formation  Material Thickness
(feet)

Glacisl drift:
Topsoil, silty loam, black:
Till, silty, dusky-yellow
Sand, fine grained, very silty
Till, silty, ollve-gray:
Fox Hills Formation:
Clay, sandy, light-gray to greenish-gray, noncalcareous--

149-71-31cchb
Test hole 2659

Altitude: 1,605 feet

Glacial drift:
Topsoll, black---
Ti11, gravelly, dusky-yellow, oxidized.
T411, silty, olive-gray:
Gravel, medium, angular
Til1, silty, olive-gray
Gravel, coarse to very coarse, rocky, angular to sub-
angular, poorly sorted, coal noticed to be lacking----
Gravel, medium to coarse, sandy
Til1, silty, olive-gray----

149-72-3a8a1
Test hole 2546

Altitude: 1,605 feet

Glacial drift:
Topsoil, silty, yellow
Silt, sandy, dusky-yelloWw--==---=--=--me-eomeo—-e--c-
8ilt, very sandy, dusky-yellow
Sand, fine to medium, subangular to subrounded---------=-
Gravel, fine to medium, sandy
Til1l, silty, ollve-gray -
Ti1l, silty, olive-gray, very rocky:
Till, very silty, olive-gray
Till, silty, olive-gray- ——
Gravel, angular, mostly limestone

Fox Hills Formation:
Clsy, very sandy, light-bluish-green to green, hard,

brittle layers of shale present ~——

149-T2-3a8a2
Test hole 25464
Altitude: 1,605 feet

Glacial drift:
Topsoil, sandy, yellow:

8ilt, sandy, dusky-yellow: -

Send, fine to medium, fairly well-sorted---------=~c=--e--
Sand, fine to medium, gravelly-
Till, silty, olive-gray: -—
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149-72-6bbd
Boring No. 1

Altitude: 1,542 feet

Formation Material Thickness

_—— = “(feet)
Ice------ ——— B e e T 2
Water- .5

Clay, sllty loam, black, very soft

1
Clay, silty, gray--- - 2
Sand, medium, gray: 3
5
A

Loam, silty, gray,sand 1 -
Clay, some gravel, gray, very stiff 4
Clay, gravelly, brownigh-gray------e---~s---ce--cme=—eoeo 31
Clay, silty, brownish-gray, a small amount of gravel-----

149-T2-6cad
Test hole 2545

Altitude: 1,600 feet

Glacial drift:
Topsoil, silty, dusky-brown- 1
Ti1l, silty to sandy, dusky-yellow (oxidized)~-=--=--=-- 11
Till, silty, olive-gray
Bilt, clayey to sandy, olive-gray, soft to very brittle,
8lightly calcareous---- 55
Fox Hills Formation:
Sand, fine grained, dusky-blue-green, noncalcareous,
glauconiticew-recmcmnccannas 13
Sandstone, fine grained, dark-olive-green, drills rough-- L
Clay, sandy to silty, olive-gray to dusky-blue-green, non-
calcareous- —— 27

149-72-15bbb
Test hole 2549

Altitude: 1,590 feet

Glacial drift:

Topsoil, 8ilty, olive-black 1
Sand, fine to medium, oxidized: 12
Till, silty, olive-gray. — 3k
S8ilt, olive-gray, drills tight---- 5
811t, very sandy, olive-gray - - 1
Till, silty, olive-gray: 3
8i1t, sandy, olive-gray: - 6
Ti11, silty, olive-gray--- - I
Clay, very silty, olive-gray to olive-blacke---w~=ac~eee= 17
Ti11, silty, olive-gray--------c-c--eewm-cm—-—a-- 17
Fox Hills Formation:
Sand, clayey, dark-greenish-gray, noncalcareous---------- 21
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149-72-18bcb
B. Werth
{log by A. B. Kamoni)

Altitude: 1,620 feet

Formation  Material Thickness Depth

(feet) feet

Clay, sandy, yellow------ - 16 16

Sand, yellow 3 19

Sand., gray- 5 2k

Clay, blue 2 26
149-T72-194dd

Test hole 2494
Altitude: 1,620 feet
Glacial drift:

Topsoil, sandy loam, black. - 1 1
Sand, fine grained, clayey, dusky-yellow----c-cececmec--- i 5
Gravel, fine to medium, sandy, does not take any water--- 8 13
Till, sandy, dark-greenish-gray: 9 22
Fox Hills Formation:
Sand, fine grained, greenish-gray, calcareocus, brown
carbonaceous streaks 9 31
149-72-24adb
Test hole 2661
Altitude: 1,608 feet
Glacial drift:
Topsoil, black. 1 1
Till, sandy, yellowish-brown. 1 12
Till, silty, olive-gray, rocky- 6 18
Gravel, fine to medium, sandy, large smounts of coal----- 6 2l
Sand, medium to coarse, clean, well-sorted------=-------- 8s 109
Clay, sandy to silty, olive-gray: 6 115
Sand, medium to coarse, large amounts of CO&l--w-----—--= i 119
Clay, sandy to silty, olive-gray: 22 11
Clay, very sandy, olive-gray- 20 161
Ti1l, olive-gray---------- —— 9 170
Pierre Formation:
Shale, olive-black. 10 180
149-72-25bbb
Test hole 2500
Altitude: 1,600 feet
Glacial drif't:
Ti1l, sandy, dusky-yellow, oxidized - 11 1
Fox Hills Formation:
Clsy, sandy, dusky-blue-green, CalCAreouS--------=-=--===- 10 21




149-72-338a8
Test hole 2761

Altitude: 1,623 feet

Formation Material Thickneas
Glacial drift:
Topsoil, black----remee—=mm 1
7111, silty to very sandy, nodera.te-yellovish-brown ------ 1k
Sand, medium to coarse grained: —— - 7
Clay, very silty, olive-gray, very calcareous, laminated
(leke clay) - - 32
Till, silty, olive-gray- 6
Fox Hills Formation:
Siltstone and sandstone, indurated---------e-sreocacao=- 20
149-72-33cca
Test hole 2762
Altitude: 1,615 feet
Glacial drift:
Topsoil, grayish-black- 1
T411, silty to sandy, moderate-yellowish-brown, oxidized— 19
Sand, medium to coarse, well-sorted, oxidized------=--=-- 2
Fox Hillas Fomation:
Sandstone, fine to medium grained----------=remmccceooou- 18
149-72-33dbb
Test hole 2763
Altitude: 1,615 feet
Glacial drift:
Topsoil, grayish-black -—— 1
Clay, silty to sandy, modera.te-yellowish-brom, oxidized- 1
Sand, medium to very coarse, subangular to subrounded---- 13
Fox Hills Fomtion'
Siltstone with sandstone lsyers, medium-light-gray------- 25
1h9-72-35444
Tegt hole 2632
Altitude: 1,602 feet
Glacial drift:
Clay, very silty, dusky-yellow to yellowish-gray, noncal-
careous (lake sediment) ——— ——— 3
Ti11, silty to sandy, dusky-ye]_lov to yellowish-gray,
oxid.tzed---- -- 8
Till, silty, d&rk-olive-gmy, drills fairly eagy--=--=---- 54
Gravel, fine to medium grained, sandy, angular----------- 3
Till, silty, dark-olive-gray, drills rough---------=--=-- 11
Till, silty, dark-olive-gray, drills eagy--------~--==-== 128
Fox Hills Formation:
Silt, clayey, greenish-gray, nONCalCAYEOUS---mw-mmmmmaw== ol

20
22

Vi =

11
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149-72-364dad
Test hole 2692

Altitude: 1,615 feet

Formation Material Thickness Depth
“(feet) (feet)

Glacial drift:
Topsoil, brown - - 1 1
Silt, clayey, dark-yellowish-orange to moderate-yellow-
ish-brown, oxidized -- 1k
Ti1l, silty, olive-gray: 15
Cobblea and boulders 2
Till, rocky, olive-gray: 56
Gravel, clayey to sandy: 3 91
56
9
9
L
L

Till, silty, olive-gray:

8i1t, light-olive-gray

Sand., very fine to fine grained

Till, silty to sandy -

Gravel, medium to coarse, some granitic material---------
Fox Hills Formation:

173

Siltstone, light-gray, calcareous e ———— 10 183
Sandlstone, clayey, graylsh-blue, noncalcareous, not
cemented. 23 206
Sandstone, bluish-gray to greenish-gray, indurated------- 1k 220
149-73-8add

Test hole 2493

Altitude: 1,590 feet

Glacial drift:
Topaoil, clay loam, black: -- - 1 1
Fox Hills Formation:
Siltstone, dark-olive-green, indurated, noncalcareous---- 10 11
149-73-Gbbb 1
Test hole 2492
Altitude: 1,610 feet
Glacial drift:
Topsoil, silty loam, black ———— 1 1
Till, sandy, dusky-yellow to reddish-brown------ec------- 9 10

Fox Hills Formation:
Sand, fine to mediuwm, reddish-brown, well-sorted, sub-

rounded. 21
Sand, fine to medium, dark-greenish-gray---------- 33
Siltstone, medium-gray, very hard, noncalcareous

149-73-35bb
(log by U.S. Bureau of Reclamation)
Altitude: 1,63k feet
Clay, silty, sandy, buff--- 15 15
Cl&;y, silty, gray---- 5 20
Sand, fine, silty, buff 8 28
Shale, very silty, gray, grades into very fine indurated

sand 6 34
Sand, very fine, silty, cemented 7 158
Shale, silty, firm, gray: 4 4s
Shale, very silty, firm, gray 9 Sh
Sand, fine, silty, buff: 9 63
Shale, sandy, lignitic, black 1 6L
Sand, fine to very fine, silty, ]ight/gmw, salt and

‘pevper appearan kg 113
Shale, very silty, light-gray 37 150
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150-68-1kccd
Test hole 2Léh

Altitude: 1,595 feet

Formation Material Thicknesgs Depth
“{feet) (feet)
Glacial drift:
Till, dusky-yelloW=e=----=cemc-mmcmer o cmommemeco——aan - 8 8
Gravel, fine to medium, sandy, yellowe-------m-----ee---—c 3 1
Till, silty, dusky-yellow, rocky------==-==-==----c-ce--e 7 18
Till, 0live-gray=-==--—--=--—e-=sc-s-mmcmmocmmascoonoooe- 90 108
Pierre Formation:
Shale, olive-gray-----=---ermcocemmammeceaa——ao 18 126
150-68-23bbd
Test hole 2461
Altitude: 1,585 feet
Glaclal drift:
Topsoil, sandy loam, black--~=-===r====mme--—mcomccmeom—o 1 1
Till, silty to sandy, dusky-yellow-- -~ 10 11
Till, 0live-gray-------c-=--—c-esmcoemmmcmoo-an 7 18
Gravel, clayey---- 18 36
Till, olive-gray 37 73
Boulder, granite, abandoned hole-«---=e-scmceecem-rmeenan 2 5
150-68-29d44
Test hole 2505
Altitude: 1,570 feet
Glacial drift:
Topsoil, silty, black---ce-eccmmmemecmmmmcccmaacac—cmnmoen 1 1
Ti1l, very silty and gravelly, dusky-yellov (oxidized)-- 18 19
Sand, very coarse to medium grained, gravelly, very silty
(OX1417d) - mmmmmmmmmmmmmmemmmmm oo mm e m e e m e m e 15 3h
Till, silty, olive-gray, rocky, 80ft-------vomwe-omco—--- 8 )
Ti11, ailty, olive-gray, moderately hard, rocky---------- 61 103
Gravel, very fine grained, angular to subangular, mostly
limestone pebbles--=-mmemmmocmmcommcemocccccmmmonenan 5 108
Till, silty, olive-gray---e-=----coc-mommeeme—mn—n - a7 125
T411, silty, olive-gray, with gravel layers and rockg---- 50 175
Gravel cemented-wm-aomeacmaaen -— ——— 3 178
Ti11, sil’cy, olive-gray-e---=mmc=mmmmomcmecmcemmcem—cmonan 6 184
Pierre Formation:
Shale, olive«black----=m=-ccecwoemomcmmcm—mv——ee - 15 199
150-69-l4bad
Altitude: 1,530 feet
Clay, yelloW-~--==-=-=---o--moo-—- - 10 10
Clay, blue - 82 92
Shale~w-- 8 100
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Formation

150-69-20aaa
Test hole 2623

Altitude: 1,587 feet

Glacial drift:

Pierre Formation:

Glacial drift:

Pierre Formation:

Glacial drift:

Pierre Formation:

Material Thickness
(Teet)
Till, silty, dusky-yellow, oxidized -- 16
Till, silty, olive-gray----e-e-mcomeemo——coocceoomocasaes 5
Sand, medium to coarse grained, subangular to subrounded,
clrills extremely rough - ——— 2
Till, silty, olive-gray 2
Sam'l, fine to medium, subangular to subrounded--w-------- 3
Till, silty, olive-gray- -- -— 1
Sand, fine to medium---- — 2
Sand, fine to medium, subangular to subrounded----------- 14
Till, silty, olive-gray, very rough drilling, contains
few gravel lenses emm e ——— T
Gravel, fine to medium grained, drills rough------------- 4
Till, olive-gray-- - 1
Gravel, fine to medium, drills very rough 4
Till, silty, olive-gray ——— —— 17
Till, silty, olive-gray, contains small sand lenses,
drills very rough - -- 23
Till, silty, olive-gray, drills rough-----=-e------==c--- 20
Shale, olive-black, noncalcareous, drills tight---------- 35
150-69-2kdce
Test hole 2653
Altitude: 1,580 feet
Topsoil, black------ ——— - - 1
Till, silty, dusky-yellow, rocky, oxidized 17
Gravel, fine to medium, angular------------ 2
Till, silty, olive-gray--------ccesocomccmmommommoo e~ 6
Gravel, fine to medium, subangular to subrounded, some
shale gravel present---—---------e-—mmcmemecccmmmnoooo 10
Till, silty to sandy, olive-gray----- 68
Gravel, medium to coarse, subangular to subrounded ------- 10
Till, silty, olive-black - -- -——- 31
Till, silty, olive-gray, very rocky-=------=----=--w-c---x I
Shale, olive-black, hard, blocky, noncalcareous---------- 21
150-69-29ddd
Altitude: 1,555 feet
Til1l, silty, yellow, oxidized - - 5
Sand and gravel, brown, considerable shale, poorly
gortede-ecccmmmccmcccemmedmmmmm—e e e e mcw e ———— 25
Sand and gravel, silty, gray, considerable shale--------- 10
Till, gray - ———— -— 35
Shale, dark-gray- - e 15
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117
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143
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150-69-32a8a
Test hole 2563

Altitude: 1,560 feet

Formation Material Thickness
feet
Glacial drift:
Topsoil, silty, QuUSKy-browne---<----cc-m=e=mmumomoaoceo—o 1
‘Sand, medium to coarse, gravelly, oxidized--------------- 9
Sand, medium to coarse, saturated-----------c-cemeooo--- 11
Till, gravelly, olive-gray---~-==-=--emm-cmoeeoooooon-ooo 21
150-69-32ada

Altitude: 1,554 feet

Glaclal drift:

Clay, silty, black---—--cweomcmccoaun 3
Sand, medium to coarse, brown 8
Till, gray-----=sc--ccmm-cemeomcnana-o 19
Gravel and sand, silty, gray--------m--cm-emccmeccmono—n- 10
Pierre Formation:
Shale, ArK-gray-------=--==m-=ssemsoomec—cemm—ao——eaene 10
150-69-32daa
Altitude: 1,548 feet
Glacial drift:
Sand, medium to CoArse, BrOWN------s-cesecwoccmamamaaana 5
Sand, silty, gray, considerable shale-------==-=-=-ccoc-c 25
Till, ray--=-=--=c--mmmcemmo e mme———am— oo 30
Pierre Formation:
Shale, AArk-gray-—---=-=c-----ec-mmesococmeo—ocma—aeooe 20
150-70-4bbb
Test hole 2471
Altitude: 1,595 feet
Glacial drift:
Topsoil, silty, black-e==--m=m==me-mmomccomoomceomooooman 1
Till, dusky-yellow------=-=a---- - —- ———— 1
Till, Olive-gray--—--m=m=-mmcomm oo m e 11
Pierre Formation:
Shale, olive-black, noncalcareous-----=—=-----esommoaumu- 19
150-70-8dce
Test hole 2472
Altitude: 1,570 feet
Glacial drift: .
Topsoil, silty loam, black--=-em=m-eoomcemmmocm—acmaeno 1
Till, sandy, dusky-yellow------- 8
Till, silty, olive-gray--------- 23
Rocks and gravel----ceeme-—mecimmmmomccmc e ema—onaa 3
Sand, medium to coarse, moderately well-sorted, sub-
angular to subrounded-------ccememcmmccno e 5
Till, silty, olive-gray-----—-cececemmcmcccmmaccccaaaaae ks

Pierre Formation:
Clay, sandy, bluish-green to light-gray, noncalcareous--- 30
103
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Formation

150-T70-22¢cch
Altitude: 1,598 feet

Glacial drift:

Glacial drift:

Pierre Formation:

Glacial drift:

Pierre Formation:

Glacial drift:

Material Thickness Depth
(feet) {feet)
Till, silty, dark-brown, secondary calcareous deposition
present 5
Till, silty, yellow- 15 20
Till, yellow to gray. 20 ko
Till, gray, unoxidized------mce--cemccccmcmommo e e 10 50
Sand., coarse, brown, fairly cleaR---------cc-corecoomnnun 10 60
Till, gray------------ 11 n
150-T0-22cce
Altitude: 1,575 feet
Clay, silty, brown 5 5
Sand, fine to medium, gray, well-sorted---------cecmmoe—- 10 15
Gravel, silty, yellow: 15 30
Sand and gravel, brown, well-sorted, clean----=----------= 20 50
Til]L, sa.ndy, gray-—=--== 10 60
Sand and gravel, gray, 50 percent clay: 100 160
Till, sandy, gray------------=----- - 20 180
Gravel, gray, mostly shale, 20 percent clay-------------- 110 290
Shale, dark-gray 5 295
150-T70-27bbe
Altitude: 1,535 feet
Clay, silty, gray, contains fossil shellg----------w-w--- 10 10
Sand, medium to coarse, brown - 10 20
Sand and gravel, gray, clean ——— 28 18
Till, gray, sand and gravel intermixed 162 210
Shale, dark-gray-- 2 212
150-70-27Tbch
Altitude: 1,535 feet
Sand, fine, dark-gray — 5 5
Sand, brown, with poorly sorted limestone and shale
pebbleg-~---- 5 10
Gravel, gray, many rounded shale pebbles 10 20
Till, sandy, gray: 10 30
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150-T70-2Tbce
Altitude: 1,581 feet

Formation Material Thickness Depth
feet (Teet)
Glacial drift:
Till, silty, yellow, oxidized -—- . 35 35
Till, gray, unoxidized------ —_— 125 160
Gravel, very silty, gray, large amount of shale ---------- 110 270
Sand a.nd gravel, very silty, gray, large amount of shale- 60 330
Pierre Formation:
Shale, dark-gray- - - - 10 340
150-T0-28asa

Altitude: 1,570 feet

Glacial drift:
Sand and gravel, medium sand grading into fine gravel,

brown: 20 20
Gravel, Very Coarse, gray---------ee-——-—-—=-omom-mseeeen 16 36
Till, gray, unoxidized------ -—- -— 4 4o

150-T0~-28abb

Altitude: 1,541 feet
Glacial drift:

Sand, very fine, silty, gray: 5 5

Sand, medium to coarse, brown 10 15

Gravel, fine to medium, brown---m-ee-ec-ceemee—mmemcacanac 15 30
150-70-28ada

Altitude: 1,560 feet
Glacial drift:

Sand, very fine grading into coarse, browWn=-----es-eee--e 15 15

Sand and gravel, gray, shale and coal present--------c--- 15 30

Sand, medium to coarse, brown- -—- - 10 ho

Till, gravelly, gray---- 5 bs
150-70-28cce

Test hole 2467

Altitude: 1,595 feet
Glacial drift:

Topsoil, silty loam, black. 1 1
Sand, fine to medium-—--- 2 3
Till, sandy, dusky-yellow - 28 31
Till, silty, olive-gray -— - 4 35
Sand, very fine to medium, fairly well-sorted--------—--= 5 Lo
Till, silty, olive-gray--- : - 9 ko
Till sandy to silty, olive-gray--- — 251 300
Gravel, fine to medium, subrounded, mostly limestope----- 6 306
Till, olive-gray--ce-—wo—ocmceaao - 21 327
Pierre Formation:
Shale, olive-bleck, NONCALCATEOUS--~c——=m=mceccmmemw————— 20 347
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150-70-31cdd
Teat hole 2562

Altitude: 1,600 feet

Formation Material Thickness Depth
feet feet
Glacial drift:
Topsoil, clayey, dusky-brown 1 1
T411, silty, dusky-yellow to moderate-olive-brown-------- 30 31
Till, silty, olive-gray- 81 12
Silt, clayey, olive-gray, drills tight 6 118
Till, silty, olive-gray: 39 157
Sand, medium to coarse, gravelly, large amount of lignite
and shale present, subangular to subrounded----------- 172 329
Plerre Formation:
Shale, olive-black, noncalcareous 25 354
150-70-33add

Altitude: 1,590 feet
Glacial drift:

Till, yellow, oxidized 16 16
Ti1l, blue-gray, unoxidized, sand and gravel lenses
present throughout 140 156
Sand, very silty, blue-gray, chiefly shale and coal------ 1k 170
Gravel, sandy, gray, 10 percent clay------=-e-c-wccme—ae- 50 220
Sand and gravel, gray to brown, fairly clean-------—----- 15 235
Gravel and sand, gray, 20 percent clay: 5 2ho
Gravel and sand, gray to brown, fairly clean-- 26 266
Gravel and sand, silty, 20 percent clay-«--evcecr-cmr--—-u 35 301
Pierre Formation:
Shale, dark-gray: 15 316
150-T0-34bbb
Altitude: 1,588 feet
Glacial drift:
Sand, silty, yellow: 5 5
811t, yellow to gray: 15 20
Till, gray, unoxidized. 120 140
Sand and gravel, gray, with about 30 percent clay and
8ilt 125 265
Till, gray- 20 285
Shale, sand, gray 45 33
Till, gray- 20 350
Gravel, silty and clayey, gray: 15 365
Pierre Formation:
Shale, dark-gray- 1 366
150-70-34cce
Altitude: 1,595 feet
Glacial drift:
Till, sandy, yellow: 16 16
Till, gray 17h 190
Sand and gravel, clayey, gray, chiefly shale and lignite- 95 285
Gravel and sand, clayey, gray: 25 310
Sand and gravel, silty, gray: 22 332
Pierre Formation:
Shale, dark-gray: 13 345

106




Formation

150-70-36aa8
Test hole 262l

Altitude: 1,586 feet

Glacial drift:

Pierre Formation:

Glacial drift:

Pilerre Formetion:

Glacial drift:

Material Thickness Depth
(feet) (feet)
Topsoll, silty, black--- -— -— 1 1
Til1, very silty to slightly sandy, dusky-yellow to
moderate-olive-brown, oxidized-------cceeceoooooo 2l 25
Till, silty, olive-gray, drills moderately rough--------- 13 38
Till, silty to very sandy, olive-gray---------c-mccammm-- b L2
Sand, fine to medium------- T 2 i
Gravel fine to medium grained, subangular to subrounded,
driile POUZH == = = m e e e 3 L7
T111, seilty, dark-olive-gray, drills moderately rough---- 45 92
Sand, medium to coarse, gravelly, drills rough----------- 7 99
Till, 8ilty, olive-gray=w--eeewmcomcmoocceeececmccceoon 4 103
Sand, medium to coarse grained, gravelly, large amount of
shale and lignite present; subangular to subrounded
gravel, mostly Bngular--ee---eme-eecmmmmcomecomooeoon 3k 137
Clay, very sandy, light-gray, noncaleareous, HoS odor---- 16 153
Cley, silty to very sandy, fine sand lenses present,
light-gray to green, noncalcareous, HyS odor---------- 23 176
Clay, silty to very sandy, light-gray to green, drills
tight------ -- -- - 13 189
150-71-kddd
Test hole 2470
Altitude: 1,580 feet
Topsoll, sandy loam, black---=w-ceemocuoocaa. -~ 1 1
Till, silty, dusky-yellow, oxidized--e---wcecccocmmacacus 10 11
Ti1l, silty to sandy, olive-gray--------c---c-— — L 15
Sand, fine to medium grained- -- - - 3 18
Ti11, silty, olive-gray- S S 3k 52
Clay, sandy, light-greenish-gray, noncalcareous---------- 4 56
Ti11, gravelly, olive-gray------~-e=eemmocmoooccccmmuaooo 57 113
Till, very gravelly, olive-gray: - 4y 157
T111, silty, olive-gray------ 19 176
Rock, granite---e-ceameaoo - m——— -_— 1 iT7
Sand, coarse to very coarse, gravelly, subrounded to sub-
angular, large amount of coal and shale, modera.tely
8ilty-re-mmmun- - - - 73 250
Gravel, sandy, fine to medium, subrounded, poorly' sorted,
la.rge amount Of CO8lewmmmecemmmm e oo 32 282
Shale, olive-black, noncalcareous - 22 30k
150-T1-8bbb
Test hole 2485
Altitudes 1,610 feet
Topsoll, sandy loam, black-------we—--oemumoeon 1 1
Sand, fine to medium, light-brown--e-e-co-ceeeomoommaoooo l& 5
Till, very sandy, Ausky-yellow----ecee-cecmcmmacn 8 13
Till, very sandy, rocky, moderate-olive-brown--- 11 24
Till, very sandy, very rocky, olive-gray-------- 29 53
Ti11, O iVe-@ray e emcm e e 3 56
Ti11, silty to very sandy, very rocky, olive-gray, rough
drillingee-ceeccmcomaaoa e m— e ————— -- ko 96
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150-T1-8bbb--Continued

Formation Material Thickness Depth
feet feet)

Glacial drift--Continued:
Clay, silty with interbedded lenses of silt, some sand

lenses, light-gray to olive-gray: 39 135
Gravel, fine to coarse, very sandy, brownish color, large
asiount of chert and shale, takes Water-------cememe--- 46 181
Gravel, fine to coarse, clayey, poorly sorted------------ 6 187
Till, silty to sandy, olive-gray, moderately rough drill-
ing 2 211
Fox Hills Formation:
Shale, silty, light-olive-gray, calcareou§-----ee-ee-oz-= 9 220
Shale, light and medium-gray to dark-greenish-gray, non-
caleareous 7 227
Sand, very fine, clayey, dark-greenish-gray-------------- K 234
Shale, silty with very fine sand, light-gray, slightly
calcareous 11 245
Pierre Formation:
Clay, olive-black, noncalcareous 9 254
Shale, olive-black, fissile, noncalcareous---------=--=== 9 263
150-71-9bbd
Great Northern R. R.
(Log by C. M. Wick)
Altitude: 1,597 feet
Clay 18 18
Grayel and sand--- 8 26
Clay, gray 20 L6
Clay, very hard. 10 56
Clay, hard, with boulders 14 70
, blue 16 86
Clay, hard, sandy 20 106
Clay, blue 25 131
Clay, sandy 10 b1
Shale, hard (clay) 5 146
Sand (quicksand) 10 156
Fine sand. 5 161
Sand and clay 1k 175
Gravel, sandy L 179
150-71-11abb
Test hole 2561
Altitude: 1,600 feet
Glacial drift:
Topsoll, silty, dusky-yellowish-brown. 1 1
T411, silty, dusky-yellow, oxidized--ew-=cewememee—co—nn- 36 37
Ti1ll, silty, olive-gray, contains few sand lenges-------- 26 63
Sand, fine to medium, clayey 12 75
Till, silty, olive-gray--- - 20 95
Till, gravelly, olive-gray - 21 116
Till, silty, olive-gray- 59 175
Till, silty to gravelly, olive-gray: 17 192
Si1t, olive-gray, drills tight - 7 199
Till, silty, olive-gray [ 205
Pierre Formation:
Shale, silty, olive-black--- 26 231
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Formation

150-T1-16cce
Test hole 2559

Altitude: 1,595 feet

Glacial drift:

Plerre Formation:

Glucial drift:

Fox Hills Formation:

Material Thickness
feet
Topsoil, sandy, olive-black - 1
Till, sandy to gravelly, dusky-ye 22
Tili, silty, olive-gray--- T
Gravel, sandy - -—-- 2
Till, silty to sandy, olive-gray - 10
Sand, medium to coarse, gravelly: --- 8
Till, silty, olive-gray--- B Tt S 38
Gra.vel, sandy, subrounded to subangular, drills rough---- 8
Tili, silty, olive-gray------------ ---- 53
Till, sandy to gravelly, drills rough--------c--ceceeae-- 29
Gravel sandy, subangular to subrounded -—- 13
Sand, poorly sorted, gravelly, subangular to subrounded,
large amount of lignite present- 101
Shale, silty, olive-black---c=-eme——ccmmm e ocmoeee 23
150-T1-17cdb
Frank Weist
(Zog by Russell Drilling Co.)
Altitude: 1,602 feet
Clay, sandy, yellow---- . 1
Sand, silt, fine gravel--- 53
Clay, bIlug-cccccemomam e cacecceceeee -—- 78
Gravel and sand -—- - - ---- 18
Clay, blue ——— 5
% .
150-71-26abb
Test hole 2469
Altitude: 1,585 feet
Topsoil, sandy, yellowish-brown 2
Sand, medium to coarse, subangular to subrounded--------- 27
Till, silty, gravelly, olive-gray----=--e-ecmmecaoooocmac 13
Gravel, medium to coarse, mostly shale and limestone- 5
Till, silty to sandy, very gravelly, olive-gray: 26
Sand, medium to coarse, fairly well-sorted.
Till, gravelly, olive-gray. 8
Gravel, fine medium to coarse, poorly sorted----------e-- 8
Rock--gta.n.‘lt“ 3
Till, silty, olive-gray: ——- 4o
Sa.nd, coarse to very coarse 52
Gravel, fine to medium, poorly sorted. 12
Clay, gravelly, rocky 8
Sandstone, fine to medium grained, bluish-green----—----- 2
Gravel, fine to medium, subrounded, moderately well-
sorted- -—- 11
Clay, silty, olive-gray, heavy HyS smell (lacustrine)---- 2
Gravel, fine to medium, subangular, poorly sorted,
drilled like cemented. 26
Clay, sandy, light-bluish-gray to light-brown----ceee--a- 24
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Formation

150-71-29aab
Test hole 2560

Altitude: 1,600 feet

Material

Glacial drift:

Topsoil, clayey, black- -

Till, silty to sandy, dusky-yellow to moderate-olive-
brown---n~=

Ti11, silty, olive-gray -

Send, medium to very coarse, gravelly-----ec-m-—--cca---c

Ti11, silty, olive-gray:

Sand, medium to very coarse, gravelly, contains
chalcedony: ———-

Grayel, sandy, lignite, shale and chalcedony present-----

Till, silty, olive-gray

Sand, medium to very coarse, gravelly, subangular to sub-

round ——— - -

150-T72-6bbb
Test hole 1090

Altitude: 1,610 feet

Glacial drift:

Topsoil, black: - _—
Clay, gray, sandy----
Sand, medium to coars -
Till, yellow, oxidized
Till, gray, unoxidized. -
Sand, medium to coarse, clayey: - -—
Till, gray ———— -
Gravel, fine to medium--- _——

Gravel, coarse, cemented. - ——

Pierre Formation:

Shale, gray:

150-T2-6dad
Test hole 2490

Altitude: 1,570 feet

Glacial drift:

Topsoil, silty loam, black

Marl, clayey, white; highly fossiliferous-------==rcn-w--
Sand, fine, gray, well-sorted.
Sand, medium, light-gray, does not take water------------
Till, sandy, olive-gray, fairly rocky
Till, extremely gravelly, olive-gray, rough drilling-----
Till, sandy, olive-gray, few sand lenses throughout------
Till, extremely gravelly, olive-grdy, rough drilling-----
Ti11, silty, olive-gray, rocky:
$ilt, olive-gray, soft, calcareous
Ti11, sandy, olive-gray
Sand, fine, silty -——- -
Boulder, granite
Silt, sandy, light-olive-gray, highly calcareous---------
Ti11, silty, olive-gray--- ———

Sand, fine, light-olive-gray s
Till, sandy, olive-gray, very smooth
Till, silty, olive-gray:

Pierre Formation:

Shale, olive-black, noncalcareocus, very tightly con-
solidated
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150-T2-Tece
Test hole 1089

Altitude: 1,604 feet

Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Till, yellow, oxidized--~--- - —— 11 11
Till, gray, uwnoxidized------------=- - - 93 10k4
Sand, medium to coarse, gravelly----------cemeccmcmcaeoan 6 110
Gravel, fine, sandy--------- ——- 4o 150
Till, grAy----=-=-=-cm=m-=em—— oo e d—ecmmeesoeoooono 19 169
Gravel, fine, sandy, very silty----- -- 18 187
Till, gray-------------=-----o-o---u -—- 87 27k
Pierre Formation:
Shale, gray===---=-momcm oo ce e mce e 16 290
150-T2-11adb

Alice Goldade
(log by Russell Drilling Co.)

Altitude: 1,620 feet

Clay, yelloW-=-r-mewowmco e ce e e cr e ccmmm—em————— 9 9

Sand, gravel, Silty=-=-----s-cmomeceea- 35 4hy

Clay, blue, streaked with gravel — - 151 195

Sand, fine - e eme—cmcmmme—e——ma———————— 5 200

Gravel streaked with clay- ———- 10 210
150-72-12dda

Test hole 2486
Altitude: 1,597 feet

Glacial drift:

Topsoil, clay, 4ark-brown-----------meecewu- 1 1
Till, silty and very sandy, dusky-yellow----«-=c-=-ce-oa- 11 12
Till, silty and sandy, olive-gray, fairly rocky---------- 41 53
Till, silty to moderately sandy, olive-gray-------------- 96 149
Gravel, fine to medium, sandy, poorly sorted, moderately

rough drilling, does not teke water--—--ce-eeomeacaoo- 10 159
Clay, silty and sandy, olive-gray--------=----cmomeeemoo 5 16k

Gravel, fine to coarse, moderately sandy, subangular to
subrounded, moderately well-sorted, large amount of

shale particles, did not take Water~-eeee--cceceoo-ooo 8 172
Till, silty and sandy, olive-gray----------c- 13 185
Gravel, fine to medium, clayey, poorly sorted, rough
drilling - -—- - 27 212
Till, silty, olive-gray---w=-em-c--eoceoaae - Tk 286
Pierre Formation:
Shale, olive-black, noncalcareous - 19 305
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150-T2-15aa8a
Test hole 2665

Altitude: 1,605 feet

Formation ~ Material Thickness Depth
feet feet
Glacial drift:
Topsoil, black - - 1 1
Till, very gravelly and rocky, moderate-yellow-brown----- 11 12
Till, very silty, olive-gray, very rocky-----e--e----=--- 6l 76
Ti]_'l., very silty, olive-gray, extremely rocky, rough
drilling 5 81
Till, silty, olive-gray, hard ------ 172 253
Pierre Formation:
Shale, olive-black, noncalcareous--- 27 280
150-T2-20bce
Test hole 2489
Altitude: 1,590 feet
Glacial drift:
Topscil, loam, Bray--------e-s-eeeeccemacmccccemmoooc—cos 1 1
Till, very sandy, yellowish-gray to moderate-olive-brown,
rough drilling-------- e 18 19
Till, sandy, extremely rocky-----=-ce-e=-----coo-momoaa- 55 7h
150-T2-23ada
Test hole 2U87
Altitude: 1,520 feet
Glacial drift:
Topsoil, silty loam, black-----=-----mmomcccococoomconnnn 1 1
Clay, silt and sand, dusky-yellow, interbedded----------- 3 4
Cobbles and boulders, rough drilling-----------s-ceccevoe- 4 8
Sand, medium and coarse, moderately well-sorted, takes
WOLET == o mm e m oo m e memm—memmammommmmeme—— oo 4 12
Sand, medium and coarse, interbedded clay and silt------- 3 15
Till, silty and sandy, very rocky, olive-gray------------ 98 113
150-72-2344d
Test hole 2488
Altitude: 1,605 feet
Glacial drift:
Topsoil, loam, black----c-we-wecmmmmmcaocceuem o rec—aoe 1 1
Till, sandy, yellowish-gray to dusky-yellow. 13 1k
Till, silty and sandy, moderate-olive-brown 8 22
Sand, medium, gray, well-sorted, subrounded. 3 25
Till, sandy, olive-gray---------- 23 L8
Bould.er, sandstone«----~u-- - - -- 2 50
Till, silty to sandy, olive-gray, rocky ------------------ 55 105
Sand, fine to coarse, clayey, does not take water-------- 27 132
S8ilt and sandy clay, olive-gray to dnrk-greenish-gray,
drills tight B e ——— 22 154
Till, sandy, olive-gray-- - B e PR P 6 160
Sand, fine and medium, silty, medium-gray ---------------- 15 175
Till, sandy, olive-gray to dark-greenish-gray: 16 191
Fox Hills Fomation:
Sand, fine, dark-greenish-gray, well-sorted--------c-—--- 30 221
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Formation

- 150-T2-28bas
Harvey test hole 62-1
(Iog by C. A. Simpson & Sons)

Altitude: 1,526 feet

Material Thickness
feet
Topsoil-=====n-mmmw=a - U 1
Sand, clayey, gray- e cecemmmca— e ————— 7
7V A 6
Clay, sandy, gr&Yy-------===-w==-=eommmmememe—cemooooooo 5
Sand, gray---------~-=--===- U L
Clay, sandy, graye-----==s-me====mccmeme—ccmoso—oomm—esoe 2
8and, Fine-wemmome oot e e 5
Sand, coarse, gravelly--~----e-am-emcmesmmmmcmeceoo—come= 9.5
Sand, fine, clayey, coal present------ec-e-ecvocoammnonan .5
Sand, coarse, gravelly, clayey==--w------=e-=sococcenm_no 5
Sand, gravel, pebbles, clayey------------=-co=x - 5
Clay, gravelly-------ce-e-=—cmmmecmnomenco—aeeon - .5
Gravel, COBPSEm=m-mmm=mecmwmmema—maocca—o——een - 1.5
Gravel, very clayey---------se-—co-mceoomaomaon - 1
Sand, COAYSE--=-m--e-cmecmmmecacmaeomemem—e—ee - 3
Sand and gravel, clayey~---—m=----mm-cmomsccmmma—cm——oa— 5
Clay, Sandy-~------=~=ce-mmsomemeaammm—m—noeo e - 30
150-72-28bab2
Harvey test hole 62-2
(1og by C. A. Simpson & Sons)
Altitude: 1,525 feet
e Lo R e EE LR L P L 2
Clay, gray, Soft-e-----cocoen- 1
Sand-----m-cmcmmmmmmmmmomoaen 16
Sand, gravel, stones 10
Sand, gravel, stones, clayey------~-c-ecsemecmaomosmaamne 8
Sand, gravel, cobbles, clayey: P ittt - 17
Sand, gravel, boulderse-----m=mo-—c-c-comsmmmemcmmmmeoan 20
150-72-28bac
Harvey test hole 60-3
(Log by C. A. Simpson & Sons)
Altitude: 1,525 feet
__________________________________________________ 1
................ _— P - 3
............................................. 12
Sand and gravel-«--eee-escmmeemomoacmeenaoo 23
Sand, clayey, brown----- [ -— 6
Sand and gravel------c--cw-cewoason- - ——— 2
Gravel, very clayey-------- — —~—— T
Sand, Very Clayey---=--ce-mm-mmecmeo—cocsmoccemmeeaomaae 3
Clay, slightly sandy------=-===-= - - 8




Formation

150-72-28bad
Harvey test hole 60-4
(Log by C. A. Simpson & Sons)

Altitude: 1,525 feet

Material ) Thickness
feet
Topscil 1
Clay, sandy, brown---- -- _— 3
Sand, clayey, gray- 10
Sand, gravel, pebbles, somewhat clayey---------w-=- 2
Sand and gravel -- 22
Sand, very clayey L
Sand and gravel---- 1
Sand, coarse, gravelly 1
Sand with coal 4
Sand, coarse, gravel------ - 6
Sand--e-memcvcccnrnccan -— 2
Sand, coarse, gravel 16
Gravel, hard packed. e eesemmm—eamm————— 2
150-72-28bdb
Harvey test hole 60-2
(Log by C. A. Simpson & Sons)
Altitude: 1,525 feet
Topsoil--=e--- N e el 1
Clay, sandy, brown----- - i
Sand, slightly clayey, gray - 23
Sand and gravel, clayey, heaves ——- 17
150-72-31
Coarad Kafton
(Iog by Russell Drilling Co.)
Altitude: 1,600 feet
Sand, silty--«----- 1k
Gravel, sandy--~------c-cee-ace--- - 41
Clay, blue - -- ——— 105
Clay, blue, streaked with gravel----------wee---—cceeeo—o 25
Sand--c-weccemsrmcmcc e mmw e ma——a 5
Clay, blue----u-- - - 5
150-T73-2bba
Test hole 17
(Iog by U.S. Bureau of Reclamation)
Altitude: 1,610 feet
Topsoil. 1.8
Sand, fine sand, with zones of silty fine sand, tan------ 23.2
Clay (till), silty to very sandy, Drown-----------c------ .5
Sand, medium and coarse, 10 percent gravel, brown-------- .5
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150-73-%aa8
Test hole 2491

Altitude: 1,615 feet

Formation Material . Thickness
Glacial drift:
Sand, very silty and clayey, dusky-yellow---------------- 4
Gravel, fine, sandy, rusty-brown, poorly sorted, angular
to subrounded---------mmmmmom e mmecmee——cmsoaoe—— 12
Gravel, silty and sandy, unoxidized 6
Till, silty, olive-gray, occasional rock------=--=-===--=-- 111
Clay, olive-gray, smooth, calcareoug------=-=--=-===c----- 8
Silt, sandy, light-olive-gray----------------- - 17
Sand, fine, gray, well-sorted, subrounded 3
Silt and fine sandy cley, light-olive-gray to olive-gray,
e T e L L L P L L L L L P E b bl 32
Till, sandy, olive-gray-- 59
Till, ravelly---------m=—=e<mmmm==em—=—mccemeomoommaeos 12
Ti11, very silty, light-olive-gray, soft, calcareous----- L1
Pierre Formation:
Shale, olive-black, noncalcarecug-------------==cz=n-u==-= L2
150-73-13dd4d
Test hole 2499
Altitude: 1,600 feet
Glacial drift:
Topscil, silty, black 1
Clay, 1
Til1, 3
Send, 7
Till, OliVve-gray-==--=-=o---om-cmmmm oo e —mm e e oo 8
Pierre Formation:
Shale, dark-olive-gray--------=esc-e-cmmmm-—-ocomotooaeo- 33
150-73-15¢cee
Test hole 2544
Altitude: 1,605 feet
Glaclal drift:
Topsoll, sandy, Qusky-brown----------e-eecocmcocamacomnao- 1
Sand, gravelly, dusky-yellow, subangular to subrounded--- b
Tilli, 2
Clay, 2
Tiil1, 9
Sand, poorly sorted, subangular to subrounded-
Till, silty to sandy, olive-gray, rocky----------cew-coee

Fox Hills Formation:
Sand, fine to very fine, greenish-gray, angular to sub-
angular, NONCAlCAreOUS-==-=-=mc=cmmcrcummcmmomenomco—- 23
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Formation

150-73-194dd
Test hole 2666

Altitude: 1,607 feet

Glacial drift:

Thickness
“(feet)

Material
Topsoil, black---=--cc-racceemeomame e mam—am e o —eo o cem oo 1
Till, silty to sandy, moderate-yellowish-brown----------- 8
Sand, very fine to fine, silty - 6
Gravel, fine to medium, sandy: ————— 3
Till, very silty, olive-gray ———— 102
150-73-26aba
Leonard Smestad
(Log by A. B. Kamoni)
Altitude: 1,605 feet
Topaoil, black 2
Clay, yellow: h
Sand, yellow - 8
Sand, yellowish-gray: N
Clay, rocky: 2
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TABLE 5.--Chemical analyses of selected water samples

EXPLANATION

Analytical results are in parts per million, except where indicated.

Use of water

C, commercial; H, domesticj P, public supply; S, stock; U, unused.
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TABLE 5 CHEMICAL AMALYSES OF SKLECTED WATER BAMPLES

DISSOLVED HARDNESS SPE-
SOLIDS AS CACO3 s0-  CIFIC TEM-
USE WELL  DATE CAL- MAG- PO-  B8I-  CAR- suL- CHLO~  FLUD- Ni- 8D~ DIUM  CONDUC-  PH PER-
LACATION OF DEPTH  OF  SILICA IRON  CIUM ME-  SODIUM  TAS— CAR-  BON- FATE RIDE RIDE TRATE RON RESI- CALCU-  CAL~  NON-  AD-  TANCE A-
NUNSER WATER (FEET) COLLEC- (S102}  (FE) 1Y) SIUM (NA) STUM BON-  ATE (508) (18] (F} tho3)  (B) DUE AT LATED CIUM, CAR~  SORP- (MICRO- TURE
T10M (6} 1K) ATE  {€O3) 180 C HAG-  BON-  TION  MHOS AT tF)
1HCO3) NESIUN  ATE  RATIO 25 €)
145N 68WI0BCC U 21 101265 28 .16 80 32 188 7.2 459 ° 322 15 .2 300 908 899 330 [ 4.5 1310 7.8 45
143N 68W12A0D U 26 1012 65 28 1.1 73 28 74 6.6 363 [ 156 8.8 o2 557 555 299 i 1.9 833 1.9 46
145N 69w26888 U 270 10 11 65 27 1.6 166 84 121 11 442 0 630 15 2 3 1410 1290 760 398 1.9 1740 T.4 46
145N TOW 2ABA  H 141 8 3 65 17 1.0 98 22 352 10 671 0 508 27 .1 2.7 1330 1370 334 [ 8.4 1950 8.4 s3
145N 7O 3ADD H 185 8 3 65 17 «40 24 s.8 812 5.9 890 0 60 162 .2 2.2 2010 2130 8 o 38 3550 7.9 &7
145N 70M 8DCC M 28 13065 17 1.0 85 23 29 4a1 342 0 78 6.7 .2 2.4 379 411 305 25 .7 675 7.7 43
145N TOWISDCO H 100 8 3 65 19 o5& 99 26 98 8.0 353 0 113 4.5 .z .7 533 a4l 355 ] 2. 1818 T.S 4
145N 70W16888 H 445 7 30 65 22 .18 16 5.1 600 6.5 856 0 129 368 .5 2.6 15640 1570 61 o 33 2560 8.1 7
145N TIN2ICCA W 22 72068 11 <08 440 341 551 14 542 o 3000 90 .0 % 5160 4790 2500 2060 4.8 5160 7.7 50
H 72865 10 .98 4.8 2.7 1240 3.2 968 39 1000 618 6.7 2.5 3310 3410 23 o 5020 8.6 55
U 123 65 27 .99 EL 50 412 16 742 0 338 141 3 .3 1400 1310 260 0 2150 8.1 45
1458 T3W24D00 U 16 81666 23 .16 272 151 59 6.8 349 0 936 58 3 n3 1900 1790 1300 1020 2250 7.8 43
166M 48WLSOCC  H 50 41466 22 .10 90 31 42 7.8 376 o s4 17 .3 89 491 538 352 44 842 8.0 %1
146N 69W13008 P 39 T2065 25 2.3 102 29 143 17 488 0 254 18 .2 1.3 821 832 a2 [ 1260 1.7 &7
146N 69W1SCOC W 2120 7 21 65 10 .52 4.0 1.9 1050 3.4 672 a7 11%0 349 6.7 2.2 3060 2950 18 0 4320 8.7 49
146N 69W17CCB2 H 2160 3 1T 66 10 1.2 6.8 3.2 1060 4.0 597 [ 1170 435 3.6 8.0 2990 3000 30 0 4590 8.2
146N TOW110ACI P 2 5 366 21 «08 ae 67 140 6.2 606 o 221 37 .5 2.2 858 878 485 0 1360 8.1 “l
146N TOMIICCCI U 3D 81166 25 .28 126 42 (33 1.2 520 0 194 41 .2 -0 793 179 483 57 1210 8.0 %3
146N TOWI3CCCH U 30 81166 25 .10 120 +5 99 1.3 520 3 206 134 .2 -0 816 206 483 59 1240 8.0
ccl Y 30 81266 26 -40 122 43 100 7.2 525 [ 198 a5 .2 el 821 801 483 53 1240 8.0 44
146N TOW30BAA M 400 6 1 66 28 .18 12 4.0 T65 7.5 914 0 12 &74 BE) 1.6 1890 1960 47 0 3300 8.1 9
146N TIW 4AMA U 50 11 23 &5 28 1ol 90 33 58 6.2 374 [ 167 s.2 .1 .0 570 573 360 53 859 7.9 46
146N TIWISBBS P 2480 T 21 65 11 .10 6.4 1.0 924 2.4 426 10 1230 294 4.1 7.1 27150 2700 20 0 4010 8.3 64
146N 72w1288D S 205 8 O &6 690 0 218 95 -0 1130 370 1770 T.6
146N T2M128C8 M 98 8 0 66 362 3.0 839 425 1220 7.5
H 719 68 148 33 233 a1s [ 299 27 .3 3. 1210 1190 496 [ 1700 7.7 &8
u 12 7 48 16 2.9 549 934 18 227 172 .6 S. 1510 1490 52 [ 2290 8.4
c 7 20 65 25 5.2 610 972 0 398 147 .3 7. 1750 1720 84 o 2570 8.2 &7
u 11 13 65 4.6 8 44 100 531 [ 153 8.6 o1 . 687 698 391 [ 1060 8.0 46
H 8 966 .38 10 27 9T 395 0 166 1 3 ER 594 610 288 9 905 8.1 &7
H s 866 .02 105 28 228 491 [ 274 137 -z 4. 1050 1060 378 [ 1650 8.1
U 7 21 65 1.8 626 217 220 362 ¢ 2300 336 .8 3. 4290 3980 2700 2410 4220 1.6 46
H 8 866 4.6 43 38 204 197 0 525 17 .2 1. 962 945 263 102 1410 8.1 45
H 8 15 66 .04 201 88 17 368 0 448 114 .1 35 1230 1110 863 562 1650 7.7 rrs
u 6 561 .08 43 18 320 (323 ° 235 60 .7 .0 1040 1050 180 [ 1620 8.0
v 7 21 66 .20 68 32 203 646 0 198 3.9 .6 1.0 832 858 303 0 1300 8.0
" 1 20 63 1.0 106 11 259 T68 0 202 28 .5 1.8 1040 1040 310 3 1550 7.8 134
% 10 13 65 .21 128 43 49 393 0 247 7.0 .2 .0 739 704 495 173 1060 8.0 +5
H 8 366 .09 44 11 526 862 0 54 301 .2 2.8 1480 1480 156 ° 2480 8.0 50
c 7 22 68 .06 5.2 1.2 982 466 4 1290 325 4.2 1.1 2870 2860 18 0 4210 8.3 70
T30N TIN24bB0 U 92 11 16 686 28 013 388 T 158 37 0 1190 69 o1 o1 2100 2076 1268 1000 2470 T.5 a5
H 426 86 23 .09 94 32 sie 583 0 182 58 - 55 1880 1910 365 [3 2760 8.1 P
s 920 66 32 26 3 25 415 636 0 $70 48 .3 5.3 1490 - 1510 263 ° 2170 8.0 45
s 921 66 25 .48 312 100 302 369 0 1430 18 oo 28 2420 2410 1190 ass 2900 7.8 53
9 710 66 34 «50 123 37 148 445 0 395 7.3 .2 -1 939 7 459 95 1370 1.7 45
u 11 565 30 2.0 s6 21 157 462 o 182 16 .3 -5 713 106 252 o 1060 7.8 %5
v 720 66 27 3.6 k] 20 23 320 [ 59 -9 3 .5 391 379 mn 2 601 8.0
< 426 66 40 «05 4.0 1.5 426 734 9 288 23 .5 2.0 1140 1140 16 0 sod 8.4 48
1484 TIMI4ADD U 21 12 265 27 2.4 120 L] 283 572 [ 780 31 .3 1.3 1580 1670 526 59 2250 8.1 «5
148N T3WIS0AA U 72 S8 66 33 1.5 80 44 174 §52 [ 265 20 .3 1.0 aro 899 381 0 1350 8.0 55
1494 604 508C M 17 1220 66 24 «10 93 32 16 289 0 111 16 .2 31 468 470 368 128 132 1.7 “6
149N 68W21C8C U 238 10 14 65 28 .92 3 15 430 1040 [3 77 122 .3 .7 1250 1220 139 0 1950 7.8 45
1498 69W SDODZ U 200 T 31 66 25 2.8 180 82 195 687 o 616 25 -4 5.6 1500 1470 786 248 1960 7.8 &7
149N 69WAICCA U 176 & 1 6T 75 2.1 56 15 364 1010 [3 14 100 .5 . 1080 1080 200 0 1740 7.9 pos
149N 69M248CC U 277 10 19 65 27 .85 a8 16 375 899 o 63 141 .3 -0 1130 1110 160 o 1810 8.1
140N TOW ZAMA U 79 10 21 68 27 8.9 207 137 106 496 0 810 17 .0 1.1 1660 1570 1080 673 1990 1.6 %5
149N TON 4DAA) P 207 T 22 65 20 S.2 119 3t 216 986 [ 188 24 .3 3.5 1130 1170 426 ° 1730 1.8 so
149M TOM 9DAAI U 197 5 16 66 24 .16 92 43 432 842 [ 351 202 -1 B4 1600 1560 408 0 2450 8.0 45
149N 7INIOC00 U 158 T 14 66 20 1.4 129 43 180 606 0 302 18 o4 o5 947 982 499 3 1420 T.8 pes
149N 71M28DA8 @ 20 3 366 1T 216 74 9 213 680 [ 400 39 -4 16 1190 1200 555 0 1810 8.1 «3
T%9N TIN3ICCE U 126 6 5 67 24 2.4 17 £ 3 405 (] Toe %3 3 3.0 1530 1540 55 263 2110 1.3 3
149N T20 3AAA2 U 48. 7 14 66 23 2.7 306 408 449 470 o 3150 3 .3 o 4910 4670 2630 2250 4730 7.7 47
149N 728 TAAA € 2310 T 2068 10 2.0 6.4 1.5 1170 635 [ 1230 573 2.0 2.2 3180 3320 22 o 5010 8.1 76
149N 72w TDOD § 110 T 15 66 41 .24 2.8 .7 337 730 0 61 41 1.2 .6 770 250 10 o 4 1310 8.3 45
149N T2W26008 U L1006 6 67 23 .7 162 24 139 T08 0 181 29 .1 -0 887 919 455 0 32 1390 7.7
149N T3W 98832 S 80 42666 20 -9 90 29 2s 406 0 64 4.0 .2 2.7 410 452 344 11 .6 T 8.2 44
150N TONLTADA  H 2 11 665 26 .31 218 143 18 352 0 1080 54 .2 7.3 2100 1896 1260 991 1.4 2360 8.1
150N TON20DADt P 15 5 466 20 1.4 109 &4 46 394 0 198 19 .2 4.0 630 543 453 130 .9 994 .1 40
150N 70W31COD U 318 7 26 66 27 .3 ilo 33 326 568 0 s22 80 .5 .7 1360 1390 410 ° 1.0 1990 T
o 12 21 4.0 18 20 160 622 0 1 25 .3 1.8 613 706 276 0 %2 1100 71 48
[ 621 o Ti4 25 2 0 758 751 216 (] 6.0 1180 7 a4
v 0 2 433 0 552 32 .1 3.0 1260 1220 497 140 4 1130 7
u 12 658 0 267 1% - .2 1050 1070 451 0 4.3 1620 7 LY
13 21 151 o 216 37 .3 13 1060 1050 338 0 6.0 1580 7
P 7 2 (23] 0 240 %6 .2 19 1170 1180 400 0 6.0 1150 7
H 1 360 ° 7 6.6 .3 14 193 404 262 0 1.2 654 8 st
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