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

By

C. A. Armstrong
INTRODUCTION

Purpose and Scope

The purposes of the investigation of the geology and ground-water resources of
Williams County, North Dakota (fig. 1) were to determine the location and extent of
the ground-water reservoirs (aquifers); to determine 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 inve‘stigation should provide sufficient
information about the occurrence of ground water to plan its safe and intelligent
development for irrigation, 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 Williams
County Board of Commissioners. 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 Commission.
Part I is an interpretive report describing the geology, Part II is a compilation of
the ground-water basic data, and Part III is an interpretive report describing the
ground-water resources. Part II makes available data collected during the investigation
and functions as a reference for Parts I and IIT.

The information in this report was collected between 1963 and 1966 and consists
of the following: (1) data on about 1,400 wells, springs, and test holes; (2) water-
level measurements in 42 observation wells; (3) chemical analyses of 140 water samples;
and (4) logs of 223 test holes and selected wells.

The data in this report are useful for predicting geologic and ground-water
conditions in Williams County. For example, a person considering the construction of
a new well can locate the proposed site on figure 3. The characteristics of nearby
wells may be determined from table 1 and the type of material encountered in nearby
wells may be determined from table 2. Water-level fluctuation in the area may be
determined from table 3 and the chemical quality of water in adjacent wells may be
determined from table 4. Extrapolations based on these data should be conservative

because of the irreguler distribution of the water-bearing rocks.
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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 lend classification of the U.S. Bureau of
Iand Management. It is illustrated in figure 2. The first numeral denotes the
township north of a base line, the second numeral denotes the range west of the
f£ifth principal meridian, and the third numeral denotes the section in which the well
is located. The letters a, b, ¢, and d designate, respectively, the northeast,
northwest, southwest, and southeast quarter sections, quarter-quarter sections, and
quarter-quarter-quarter sections (10-acre tract). For example, well 157-95-15add is
in the SE{SE{NE$ sec. 15, T. 157 N., R. 95 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 figure 3 (in pocket).

Acknowledgments

Thanks are due to the County Commissioners, township assessors, and many other
people of Williams County for their cooperation in the collection of these data. The
geologic logs were compiled principally by L. L. Froelich and Alain Kahil of the
North Dakota State Water Commission. The author is especially grateful to the U.S.
Corps of Engineers, U.S. Bureau of Reclamation, Signal Gas and 0il Co., Amerada 0il
Co., and E, H. Prather and other water well drillers who supplied logs and information

for this report.

EXPIANATION OF TABLES

The test holes that were drilled as part of this investigation are identified
in the tables by location number only. Test holes 1-776 to 35-776 were drilled by
the North Dakota State Water Commission as part of a special study in the Little Muddy
valley area (Schmid, 1961). Test holes 726 to 786 were drilled as part of a cooperative
study by the U,S. Geological Survey and the North Dakota State Water Commission in the
Tioga and Hofflund Flats areas (Paulson and Powell, 1962). Other numbered test holes
were drilled as part of miscellaneous cooperative studies. The location of each
test hole is shown on figure 3.

The logs of test holes drilled as part of this investigation are a composite
from the geologic logs, drillers' logs, sample anelysis logs, and electric logs
(where available). ILogs of commercial test holes and wells were furnished by the
company or agency shown in the heading of the log and the terminology used is that
of the individual driller with the exception that the order has been changed to present

the principal lithology first.
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The logs of wells noted in table 1 but not given in table 3 may be obtained from
the U.S. Geological Survey, Bismarck, North Dakota, or from the North Dakota State
Water Commission, Bismarck, North Dakota.

Sample description logs for all the test holes drilled as part of this investigation
were prepared at each test-hole site. Visual examination, while the samples were still
wet and fresh, was made with a binocular microscope. Color. descriptions were determined
by comparing the sample with the color charts of Goddard (1948). If the cuttings
reacted (effervesced) when treated with diluted hydrochloric acid, the material was
described as calcareous. Grain-size determinations used in the logs refer to the
Wentworth (1922) size scale. Plastic is a term generally applied to clay and indicates
that the material may be molded into any form without fracturing. Cohesion is used
to indicate the capacity qf the material to stick together. Because most clays and
silts are cohesive to some degree, the term was used only to differentiate cohesive
silt from non-cohesive silt.

The term "til1" indicates an unsorted, unstratified, cohesive, agglomeration of
rock particles ranging from clay to boulders. In Williams County all the till encoun-
tered was calcareous. Generally clay is the dominant particle size. If a particle
gsize other than clay is present in an appreciable amount, 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 till contains an appreciable, but not a
dominant amount of the modifying material.

Observation wells were developed in selected test holes. These consist for the
most part of li-inch plastic pipe slotted in the lower 10 or 20 feet, or screened in
the lower 3 feet. Most of these wells were pumped for a few hours and a water sample
was collected for chemical analysis (table 4). Most of the water-level measurements
listed in table 3 were made during this investigation. However, measurements made
before 1962 in wells 153-102-13bbb and 16ddd were made by the U.S. Corps of Engineers
(written communication).

The stratigraphic nomenclature used in this report is that of the North Dakota
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 rock, 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 generally is 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, dissclved solids, hardness, pH, and specific conductance. The source
and significance of the different constituents and properties of natural waters are
discussed in the follewing parsgraphs.

Laboratory calculations were rounded to no more than three significant figures

for use in table 4.

Mineral Constituents in Solution

Silica (8i05)

Silica is dissolved from practically all rocks. Some natural waters contain
less than 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 affects the usefulness of a water

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

Iron {Fe)

Iron is dissolved from many rocks and soils. On exposure to air, normal basic
waters that contain more than 1 ppm of iron soon become turbid with the insoluble
reddish ferric oxide produced by oxidation. Surface waters, therefore, seldom contain
as much as 1 ppm of dissolved iron, although some acid waters carry large quantities
of iron in solution. Ground waters commonly contain up to 10 ppm. Rarely, concen-
trations over 50 ppm mey occur in waters with a pH of 5 to 8 (Hem, 1959). Iron
causes reddish-brown stains on porcelain or enameled ware and fixtures and on
fabrics washed in the water. The U.S. Public Health Service (1962) recommends an

upper limit of 0.3 ppm of iron in drinking water.




Calcium (Ca)

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

deposits of gypsum may contain seversal hundred parts per million of calcium.

Magnesium (Mg)

Megnesium is dissolved from many rocks, particularly from dolomitic rocks. Its
effect in water is similar to that of calecium. 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 magnesium-bearing rocks may contain from 20 to 100 ppm or more of

magnesium,

Sodium and potassium (Na and K)

Sodium and potassium are dissolved from practically a1l rocks. Sodium is the
predominant cation in some of the more highly mineralized waters found in the western
United States. Natural waters that contain only 3 or 4 ppm of the two together are
likely to carry almost as much potassium as sodium. As the total quantity of these
constituents increases, the proportion of sodium becomes much greater. However, the
potassium concentration in water commonly does not 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 or 100 ppm of the two may require care-
ful 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 cardiovacular diseases.

Bicarbonate and carbonate (HCO and 003)

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

it. However, moderate amounts of alkalinity do not adversely affect most use.
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Sulfate (S0y)

Sulfate is dissolved from many rocks and soils--in especially large quantities
from gypsum and from beds of shale. It is formed also by the oxidation of sulfides
of iron and therefore may be present in considerable quantities in mine waters. The
concentration of sulfate in waters generally is 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.S. Public Health Service (1962) recommends

that 250 ppm of sulfate should bhe the upper limit for drinking waler.

Chloride (C1)

Chlorides generally are 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 industrial use of water by increasing the corrosiveness of waters that
contain large quantities of calcium and magnesium. The U,S. Public Health Service

(1962) recommends an upper limit of 250 ppm of chloride for drinking water.

Fluoride (F)

Fluoride has been reported as being present in igneous and some sedimentary rocks
to about the same extent as chloride. However, most fluorides, unlike the chlorides,
are low in solubility so that the quantity of fluoride in natural waters is ordinarily
very small compared to that of chloride. Hem (1959) reported that fluoride con-
centrations in excess of 10 ppm are rare. Investigations have proved that fluoride
concentrations of about 0.6 to 1.7 ppm reduced the incidence of dental caries and
that concentrations greater than 1.7 ppm alsc protect the teeth from cavities but
cause an undesirable black stain (Durfor and Becker, 1964). U.S. Public Health
Service (1962, p. 8) states, "When fluoride is 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 values shall constitute grounds for rejection of the supply."
Concentration higher than the stated limits may cause mottled enamel in teeth,

endemic cumulative fluorosis, and skeletal effects.




Nitrate (NO3)

Nitrate in water is considered a final oxidation product of nitrogeneous material
and may indicate contamination by sewage or other organic matter, U.S. Public Health
Service (1962) sets 45 ppm as the upper limit for nitrate because ingestion of water
containing more than this may result in infantile methemoglobinemia. If the concen-

tration is sufficiently great, both man and animals can be poiscned by nitrate.

Boron (B)
Boron in small quantities has been found essential for plant growth, but irrigation

water containing more than 1 ppm boron is detrimental to navy beans and other boron-

gensitive crops.

Dissolved solids

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

term irrigation under average conditions.

Prope‘rties and Characteristics 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 concen-
trations of dissolved gases and distribution of chemical solutes in ground water.
Normally, the temperature 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 increase

with depth.




Hardness

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

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

Generally, bicarbonate and carbonate determine the proportions of "carbonate”
hardness of water. Carbonate hardness is the amount of hardness chemically equivalent
to the amount of bicarbonate and carbonate in solution. Carbonate hardness is equal
approximately to the amount of hardnmess that is removed from water by boiling and
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 hardnees. If the
carbonate hardness (expressed as calcium carbonate) equals the amount of calcium and
magnesium hardness (also expressed as calcium carbonate) there is no noncarbonate
hardness. Noncarbonate hardness is sbout equal to the amount of hardness remaining
after water is boiled. The scale formed at high temperatures by the evaporation of
water containing noncarbonate hardness commonly is tough, heat resistant, and
difficult to remove.

Although many people talk about soft water and hard water, there has been no firm
line of demarcation. Water that seems hard to an easterner may seem soft to a
westerner. In this report hardness of water is classified as follows:

Hardness range
(calcium carbonate

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

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

ment (Durfor and Becker, 1964).
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Sodium-adsorption ratio (SAR)

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

to the soil. Sodium-adsorption ratioc is expressed by the equation:

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

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

generally are unsatisfactory for irrigation.

Specific conductance {micromhos per centimeter at 25° C)

Specific conductance is & 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 micromhos). 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, 1964).

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

of more than 1,000 micromhos is common.

Hydrogen-ion concentration (pH)

Hydrogen-ion concentration is expressed in terms of pH units. The values of pH
are often used as a measure of the solvent power of water or as an indicator of the
chemical 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, is related to the corrosive properties of water and
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is useful in determing 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 water ranges between 5.5 and slightly more than 8.
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TABIE 1.--Records of wells, springs, and test holes

Depth of well: Measured depths are given in feet and tenths or hundredths, reported depths im feet, below land surface.
Type of well: B, bored; Dr, drilled; Du, dug; Dv, driven. ‘
Dépth to water: Measured depths are given in feet and tenths or hundredths; reported depths in feet, below land gurfaceé:p’ Plows

Use of water: D, domestic; Ind, industrial; Irr, irrigation;ﬁ, not u.sed}jo, obsewation;ET, oil test; PM, pressure maintenancég Ps, public
supply; S, stock; T, test hole. _ A

mguifer: Cl, clay; Gv, gravel; Ig, lignite; Lm, limestone; Sd, sand; Sdy, sandy; St, silt; Ss, sandstone.
-t

Lift and power: 3 bucket; Cn, centrifugal; Cy, cylinder; J, jet; P, piston; Sb, submersible; Tu, turbine; E, electric; G, gasoline or diesel;
hand; W, wind -
] 3 E .

Remarks: C, chemical analysis is shown in table 4; F, flows; gpm, gallons per minute; L, log is shown in table 2; IM, additional data are shown in
Schmid, R. W, (1961); Lpc, well yields less than pump capacity; Np, water reported to be unfit for human consumption; T 479, temperature in

degrees fahrenhelt; Td 200, total depth drilled in feet; TS, additional dataare shown in Paulson and Powell, (1962); Wa, water

reported to be alkaline; Wh, water reported to be hard; W1, water level is shown in table 3, Ws, water reported to be soft; Y, yields.



Location Owner or name Depth of Diameter Type Date Depth Date of Use Aquifer 1I1ift Specific Elevation Remarks
number well or size Completed to water measure- of and conductance of land
(feet) (inches) below land ment water power surface
surface
(feet)
(1) (2) (3) (5 (6) (7 (8) (9 (0) (11) (12) (13) (k)

152-100

3bbb Selmer Kjorstad 750 b Dr 1917 F 1965 D,8 3,050 . F 3 gpm, T 59°, Ws, C.
4beb J. H, Kjorstad . DI sevnnr sannes ceneees ] 8@ Cy,E  ..... ... Wh.

152-10;

1ddal Robert Bearce 8o 5 Dr 1962 30 1964 D Sd,gy J,BE ..eee alll Wh.

ldda2 ..do... 34.5 1.25 Dv 1952 14.13 7-10-64 N sd heve eeeen aees Wh.

5bbb Test hole b7 475 Dr 5265  vevire  an T aee aeee eeaes 1,936 L.

Sbee M. W. Anderson 86 5 Dr 1961 50 1 D,S Gv 51579 -7 Wh (340 ppm).

£ 7dad Test hole 153 1.25 Dr 6-65 4.09 7-15-65 0 Gv N 1,420 1,871 Td 200 ft, L, W1, C

8bbb Test hole 137 1.25 Dr 5-65 37.80 6-9-65 [¢] Gv N 2,150 1,901 Td 220 ft, L, W1, C.
Sbeb Floyd Ryder 65 2 Dy sihin eieeer e veene s sd cy,E ..., Lol Wh.

9ddd J. D. Gannaway Lo 5 Dr 1964 27 1964 s Gv Y Wh.

16ced Warren Gathman 30 2 DV ettt eeene aeeaea D,8 sd JE  cieee aeee. Wh, T 50°.

18beb Emery Baxter 18 2 Dv ..., 12 1964 D sd (63759 : S Wh.

19ccbl J. D. Gannaway 20 2 Dv 194 1h 1964 D sd E ... ... Wh.

19¢ccb2 ..do... 27 2 Dv 1954 18 1964 s sd E cieer aeenn Wwh.

19ccb3 .odo... 70 5 Dr 96 ... L Ve s Gv Sb,E ..., L.l Wn.

20888 Warren Gathman 18 2 v ... 13 1964 s sd Cy,E ... ..., Wh (718 ppm).

30bba Floyd Ryder 18 2 Dv 1947 10 1964 D sd E  iieh el ¥h.
152-104

lcea Alberta Dodd 125 2.5 Dr 1900 110 1964 s 1g Cy,&  ..... ..... Ws.

ldda ..do,.. 100 b Dr 1942 79 196k D,S 1g,8d Cy,0  ..eo.h aue.. Wh, Np.

1ddd Test hole 76 1.25 Dr 5-65 68.k2 6-9-65 o] 5d,Gv ... 5,760 1,940 Td 116 ft, L, Wi, C.
3edal H. E. Zimmerman 100 A D ..., 9 1964 s sd Cy,E  .eoon L. Wh, Np, Lpc.

3cda2 ..do... e L. Dr 1963 111 1964 s ci Sb,E  .einn aueln Wh, Wa, Np.



(1) (2) (3) (%) (5 (6) (N (8) (9) (10) (1) (12) (13) (1)

152-10k4, Cont.

dd B. T. Nordell 125  .eaees Dr e e vee eeeees s Cy;E  veeee aeien Y 8 gpm.
6ddd ..do... 218 b Dr 1962 50 1965 s vee CY,E L. e
8bca, ..do... 100 N Dr ... 50 1965 D Gv Cy,E  cieee aaeen C.
8bed ..do... 8l ly Dr 1965 60 1965 D S84  8Sb,E  ...eh eenn. Y 5 gpm.
8dca 0. M. Seel 3} 2 Dv 1952 D Gv  E siier aeees
acd Paul Martin ™ .. Dr 1930 ceeiee aenaes s ... Cy,E ..., Ws, Np, Lpc.
9dda H. E. Zimmerman 100 ... Dr 1950 75 1965 ] 84 Cy,E  ..... wh.
10cbb Village of Buford 1,200 b Dr 1915 F 1965 s ee eese eeaes Ws.
10cbd Paul Martin 209 ... Dr 19uL 99 1964 s 1g CY  ereen
1laad Iee McNary 105 .ee.s Dr 1945 L.eeee eaeeln s Ig Ceer eeeer e Wa, Np.
1ladd Test hole 110 1.25 Dr 6-65 63.73 7-15-65 0 L, 950 1,938 T4 136 ft, L, W1, C.
13add Emery Baxter 28 2 Dvo .u..s cesne  eenens s sd Cy,E ..... ... Wh.
13dadl J. D, Gannaway 20 2 Dv 194h 10 1964 D sa JE .. e
13dad2 ..d0... 28 2 v ... 15 196k s Sd Cy,E ... ... Wh.
1laas Glenn Houston 32 L Dr 1955 16 1964 D Gv JLE ... L. Wh (340 ppm).
-
“ 14bbb Test hole 116 4.75  Dr 6-65  ceener aniens 7 e eeee aees. 1,889 L.
1lbbe Nellie Seel 60 L Dr 1961 20 1964 D,S Gv JE ... e Wh.
15aac Delbert Dishon ko y Dr 1960 37 1964 D,s Gv JE  soeee ol Wwh.
16bdd State Historical
) Society 150 b Dr 1962  ciiieh aeeees D 8d 5178 - Wb (580 ppm).
2haba Roger Dahl 17 2 Dv 1955 ceeven eeennn D sd L Wh.
153-98
3bab Jay Thomas Spring ..... e eeeees F 1964 [} Ig ceee eeeee eenes F 3.5 gpm.
3bba ..do... Spring ..... e areees F 1964 8 ig deee eeees asees F 3.5 gpm.
3dca ..do... Spring  ..... e ereees F 1964 s 1g cire esees eeaes F 2 gpm.
Tcba N. 0. Ellingsberg Spring  ..... e eeeees F 1964 s Gv ciee eeeas . F 5 gem, T U7°.
Tebbl ..do... Spring ..... e eeeses F 1964 s Ig et eeeee eeess F 2 gpm.
Tebb2 ..do... 12 36-2k Du 1950 10 1964 D Gv T,E e e Wh.
8ad George King Spring  ..... . F 196k D,S 1g et eeeee weees F 2 gpm.
8ddal ..do... 30 2l B 1948 26 1964 D,S Ige Cy,E ..... ...  Wn, Lpe.
gbed Joe Scanlon 30 48 Du 1943 26 1964 D,S Ig JE  ciier aeees Wh.
10bdb Jay Thomas 323 b-3 Dr 1946 117 1964 D,s Sd Sb,E teree eeaas Ws, Wa.
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(1) (2) (3) (O )] () (n (8) (9) (10) (1) (12) (13) (1)

lg 3-98, Cont. s
18bbb Ingar Braaten Spring ....0.0 .s F 1964 8 Wh, F 4 gpm, T b5°,
18bbe ..do... Spring  ...e.. .. F 196k s e eeen emees aeens F L gopm.
18dad George Bingeman 10 12 Du 1916 7 1964 D C1,Gv Cy,H P Wh, Lpe.
18dacl TL.do... ' 21 36 Du 1936 18 1964 s Ig Cy,H F N Wh, Wa, Ipc.
18dac2 .,do... 28 2h-6 B 1950 18 1964 s Ig Cy,E  .coevh aaee. Wh, Wa.
153-99 i
ladb Iver Wold Lo [ Dr 1954 32 1964 D Lg Cy,H . . Wh.
2dbel Victor Nelson 35 24 B 1949 18 196k s sa Cy,E v e Wh (273 ppm).
2dbe2 ..do, .. L6 12 .. veeee. 21 1964 D sd J,E Wn (273 ppm).
3abbl Gust Nelson L8 24 B 1917 36 1964 s 54 Cy,G evee e Wh, Wa, Lpec.
3abb2 ..do... 285 6 Dr 1953 50 1964 s P + Y3 : S Wh, Wa, Np, Ipc.
5dce S. & N. C. Brogger 16 2k Du 191k 10 1964 D,8 1g Cy,E ceees ceene Wh.
8beb Ingman Holm 60 2k Du vesess 55 1964 D Ws, Ipc.
8bed ..do... Spring  ..... e e F 1964 5 ee eene eeees eeeas Ws, F 3 gpm.
8cbb Cora Langseth 12 30 Du 1948 8 196k 8 Gv Cy,E PN e Wn, Lpec.
11ddd Gary Nelson Spring ..... e eeeans F 1964 s F 3 gpm, T L5°.
13aaa Ingar Braaten 16 2k Du 1950 8 1964 D Gv E RN veee Wh.
13ca ..do... Spring  ..... e e F 1964 S 1g PPN vee ¥Wh, F 3 gpm.
14bbb John Abramson Spring  ..... e . F 1964 D,S veh eeee eseee aeaes F 5 gpm.
17abe Bergethe Langseth 60 24 B veeee.  10.45 6-10-64 N .. er eeaes .
17abd ..do... 2k B 5.59 6-10-64 s . cee eeere e
19aab Rudolph Hexon 38 24 B 1938 20 1964 D,s Sd Cy,H . Wh.
20bad ..do... Spring  ..... .. F 196k s 3 cene eaaes F 1.5 gpm.
28cad Seymour Foster 500 2 Dr 1911 F 1964 D,S .. ceee e e Wa, F 5 gpm, T 60°.
30daa Rudolph Hexon 900 L Dr 1916 F 1964 S chee eeeen aesas Ws, F 1 gpm.
153-100
Ibaa G. 0, Skurdal 52 2k B ceee.. U6 1964 s ig JE  ceier e Wa.
28a ..do... Spring  ..... .. verveee F 196k s I€  +oer eeeee evee. F 3 gpm, T 53%
2bacl Ekof Stokke 28 48 Du 191k 20 196k D,S [Lg,Gv Cy,H veaie aenes
2bac2 ..do... 612 h-2 Dr 1946 360 1964 N sd Cy,W  ..... RIS Ws.
12bdd Thomas Stangeland 73 2k B 1924 50 1964 D,S Gv J,CyE ..... R Wh.



(1) (2) (3) (L) (5 (6) (7) (8) (99 () (M) (12) (13) (1)

153-100, Cont.

21aab Ray Lynch 36 .. Du  ...... 30 1964 D,S 8d CysG vieie een Wh, Lpc.
2laac John Solem Lo 1.25 DV eeene. 30 1964 s sd Cy,E ..., ..., Wh.
21dba Ekof Stokke 36 1.25 Dv  ...... 30 1964 s 84 Cy,E  ..... ae... Wh.
23bba John Kjorstad, Jr. 612 i Dr W6 ... .. N sd CysW v e Ws.
23cdd Arthur Seidel b2 4 Dr 962 ..., feeene D,s sd Cy,E  teovn aieen Np.
2hbbb John Kjorstad, Jr. 100 2k Dr 947 L. .. s 1g Cy,E ... ... Ipc.
26bacl Iewis Kjorstad 30 36 Du 1948 27 1964 D Gv JE ... .. Wh, Lpc.
26bac2 ..do... 150 L Dr 1956 cieeh eeee.s 8 1g Cy;E ..., e.... Ws.
27cca Wm. Penman 165 L Dr 1958 100 1964 D 8d J,E  ..e. aees
153-102
2cbbl Robert Hansen 70 2h B iieees 60 1964 D ig Cy,E  ..... ... Wh, Lpc.
2cbb2 ..dol.. 203 b Dr 1956 143 1964 D 1g Cy,E  ..... ... Ws.
3daa E. W. Hansen 82 5 Dr 1915 [ 1964 D,S cl CY,E  ..o.. el
3dab ..do... 22 36 Du 1950 18 1964 ] CL  Cy,E ... ...
6ccb Robert Bearce 4o 5 Dr 1962 15 1964 N sd CY  eveer e Wh.
e
~ gace H. A. Martin 108 ..... Dr 1956 48 1964 D,S Sd J,E cerne e Ws.
9ddd F. T. Martin hé 48 Du 193k 35 1964 D,S ig JE  ieeeh aee.. Ws.
10ccdl Tom Martin 4o L Dr 1959 32 1964 D Gv TLE oo el Ws.
10ccd2 ..do... 126 3 Dr 1961 75 196k N c1 Cy,H  .....  .....
10dad Charles Patch 200 4 D ...... 60 1964 D,S .. 7 Ws.
11bd ..do,.. Spring  ..... o e F 1964 - F 2 gpm.
13ddd U.S. Corps of
Engineers 3-1 19 1.5 D ...... 10.k2 10-20-64 0 N ... 1,853 Wi.
16dad U.S, Corps of
Engineers 3-3 21 15 Dr v 10.21 ho1h.6h o] .. N L. 1,856 Wl.
17adc Albert Falcon 64.6 18 B 1963 59.14 7-9-6l4 N Gv cree eeeen eaees
17ccal B. W. Rossmiller 30 ... Du 1938 24 1965 D .. Cy,E ... ... c.
17cca2 Test hole 52 k.75 Dr 5465  veier ianeas T . cere e 1,910 L.
17ccb R. L. Wilkinson 197 4.3 Dr 194k 53 1958 D 1g Cy,E ..., ... Ws.
17cee Test hole 75 1.25 Dr 1965 48.33 5-19-65 0 Gv N 3,670 1,900  Td 9% f£t, L, W1, C.
17cdb Trenton School 328 8 Dr 1963 30 1963 Ps I1g,Sd Sb,E 2,670 ... Ws, T 14»56, C.
17cdd - J. F. Martin 62 I Dr 1963 30 1964 ] . Cr,E .. .. e



T

(1) (2) (3) vy (3 (6) (7 (8) (9) (10) (11) (12) (13) (14)

153-102, Cont.

17dce J. F. Martin 68 b Dr 1963 s 8d cy 2,125 ... c.

17ddel Test hole 9l 4,75 Dr 466 T Gv N eeeen 1,860 L.

17dde2 Test hole 30 1.25 Dr k66 9.90 6-21-66 0 Gv N 2,740 1,860 L, C.

20aab J. F, Martin k2.0 6 Dr 1939 12.70 10-21-65 N .. Cy 3,500 ... c.

3ldecal J. E, Osterlund 26 1.25 Dv 1UT e e s sd CY,BE  eveer aene

31ldca? ..do... 32 1.25 Dv 1900 eaeniin veeees D sd OY,E  eivee e

32bbb Iester Larson 30 1.25 Dv 196k 10 1964 D sd B Wh.

32daa Raymond Hoffman ko 5 Dr .. 20 1964 D Gv JE e e Wh.

153-103

6cbb Test hole 63 L. 75 Dr 665  iever aeeens T . e 2,2ko L.

Baccl Joseph Taylor 190 6 D aeaen 103 196k s sd CY,E  vveen einen Wn.

8acc2 ..do... 120 k Dr ..l 87 1964 D, Ig,84 Cy,E  ...ev a..en Wh.

8ad .o, Spring  ..... e e F 1964 s Ig e eeee e Y 10 gpm.
14beb H. W. Stiehl 25 30 Du  eeenes 22 1964 D,S Ig 8 Ipc.

1hbee John Trwin 38 36 Du 1937 22 1964 DS Ig  CVE  eeeer eiies wn (425 ppm), T 46°.
1kcbb ..do... 75 b Dr 1958 25 1964 s 84,6v CY,E  .veee e Wh

15add Eugene Hexon 207 L Dr 1947 171 1964 D,S 84  Cy,E  ..ee. el Ws

16bd School land Spring  ..... e e F 1964 s Ig b eemar eeeas F 3 gpm.
2laaa William Moran 160 " 1> N Y D,S g (6328 J Ws, Np.
23bca Lioyd Hammer 51 4 Dr 1962 [N s Ig CY  eevnn eeens

2hpab Wesley Comstock 28 48 DU eeneen 18 196k D,s Ig Cy,E ee e Wh.

2hcb Lloyd Hammer 30 72 D e 2l 1964 N c1 hve s eeeas Ws.

2lcca ..do... ] 4 Dr 1961 48 196k D,5 Sd,Lg C¥,G  eeeee eens- Wa, T 47°.
25dad Test hole 73 1.25 Dr 5-65 L2.70 5-19-65 0 Gv . (N 1,895 T7d 116 ft, L, Wl.
27asa John Irwin Spring  ..... e eaees ¥ 1964 s ig peee eeree e F 1 gpm.
27c D. €. Scott Spring ..... e e F 1964 s sS4 S F 10 gpm.
28¢ ..do... Spring  ..... e e F 1964 5 . eee e aeees Many seeps.
284 ..do... Spring  ..... e eeees F 1964 s .. N Many seeps.
29d ..do... Spring  ..... v v F 1964 S et eeer eeeer aaaes F 25 gpm.
33a ..do,.. Spring  ..... h e F 1964 s Ig e eeeee e F 5 gpm.
3haac ..do... 154 i Dr igh7 92 1964 D,S .. Cy,E e e Ws, T b9O.
35caa Robert Bearce 100 5 Dr 1900 60 196k 5] . CY.E  evver aeeen Ws.
36abd E. H. Bearce 90 by Dr 1910 60 196k D Gv P2 Wh.

36ced E. J. Duffey 65 Iy Dr 1951 45 1964 D, Gv 8b,E  .....  aaeee Ws, T 50°,
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153-104

1dad George Willett 125 2l B 1910 110 1964 D,8 J,Cy,E 1,880  ..... T L4go, ¢
2dda Gene Iverson g5 b o ..., 73 1964 D,S .. cy,E ..., ..., .

15ac Eugene Hexon Lo 18 B ... 20 196k s sd Cy,W ..o .. ¥Wh, Lpc
2hbbb Myrtle Baker 300 L Dr 1926 270 1964 D,s . [0 Ws.
154-95

1bbb R. E. Marmon 106 b D ...... 63 1964 N ig Cy,H ..... ..... Wh.

4bab Test hole 130 k.75 Dr 566  ...... ceene T e eenee e 1,985 L.

Sbab Chester Halvorson 12 2k Du 1960 11 1964 D Gv JLE L. Wh.

6add Haakon Stockman 107 [ Dr 1942 92 196k D,S Ss Cy,E ... ... Ws, Wa.
15dde B. L. Lawrence 150 i Dr 1956 75 1964 D,S 7 S 5 Wh.

18¢ George Hove 86  ..... Dr 1959 55 1959 e e eeeee eeeee aeaes Td 87 ft, L, C.
154-96

lasa Lloyd Hartsoch 34 36 B 1942 21 1964 D,S Gv PE ... ... Wh.

2ab Amerada 0il Co. 4,655 10.75-7 Dr 1961 200 1961 Pm sg Tv,G L. 1,894 T 140°.
2acc Woodrow Sveen 50 4 Dr 1943 20 1964 s Gv Cy,E  ..... ..., Wh.

2cde Walter Kamp 26 26 B 1963 15 1964 ] Gv  Cy,E  .even au... Wh, Ipc.
Labb H. M. Hove T0 i Dr ... 50 1964 D, sd,Ig Cy,E  .....  .....

kbba Test hole 778 50 5 D eiieer eeiee eeea T o eveee e 1,870 Ts.
heedr Annie Mcleod 30 ... .. 18 1964 D Gv JE ... ..

becd2 ..do... 52 4 .. 32 1964 s Gv Cy,E  ..... ...,

Sacc A. E, Tancre Sk 18 B 2k 196k D Gv Cy,E ..., ...,

6aaa Test hole 1535 157 475 Dr 6-59 s.eeer aeneen T o eeeee eeees 1,920 L.

Taaa Test hole 1537 136 L.75 Dr 6-59  ...... .enn.. T i e e 1,883 L.

8aad Test hole 777 120 5 1 T e eeeee e 1,844 TIS.

8add W. T. Crawford 63 3 Dr 10.55 7-28-53 N ¢

8bab Test hole 69 I Dr k2.4s 11-10-65 O Gv ... 1,600 1,977 Td 120 ft, L, W1, C.
8cde Test hole 776 0 5 DI tiivee veere eeena T o eeee eaaa 1,861

10cbe Beaver Creek Iuthern

Church 67 L Dr 1958 L7 1964 D Gv E ceeee e

12ccb Test hole 385 4.75 Dr 566  ieieir vians T e e e 1,885 L.

17add J. Hendrickson Est. 115 L Dr 1957 98 1964 D,s Ig Cy,E .....  ..... Wh.
18bbb Test hole 1539 8k k.75  Dr 6-59 L.iie. el T e e el 1,890 L.

20cceh Test hole 775 120 5 Dr iiier eises desees O TS,
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(1) (2) (3) (&) (5) (6) (7) (8) (9)  (10) (11) (12) (13) (14)

154-97

laaa Test hole 1534 136 L.75 Dr 6-59  siieir aeenn T e eeeee eeaan 1,917 L.

1ddd Test hole 1538 63 4,75 Dr 6-59 iiiee eeeeen T ee eerer e e L.

2aabl Wayne Vance 185 IS Dr 1955 125 196k D c1 <170 Ws.

2aab2 ..do... 100 b4 Dr 1963 70’ 196k s ig 5177 Ws.

2g8ab3 ..do... 175 b Dr 1941 95 1964 s 1 CYsE  cvner aiens Ws.

hac Howard Lund Spring ..... a0 eveses F 1964 s L€ cveee eeene eeees Wh, F 2 gpm.
8dd ..do... Spring  ..... P F 1964 8 T€  ceves eanns 1,951

9daal ..do... 75 L Dr 1945 35 196k D,S Ig S84, 7B ..vev aeenn Wh.

9das2 ..do... 126 L Dr 1952 86 196k s s Cy, B ...ee aee.. Ws.
10aas Test hole 1541 105 .75 Dr 6-59 L.l aeeies T Lo e wieas 1,951 L.
108b John Bakken 220 L Dr aaee.. 190 1964 s Ig CY,G  veerr ennen Ws.
llaaa Test hole 1540 105 .75 Dr 6-59  ciiiih aeaaan T b e e 1,903 L.
11bdd Jonn Bakken 80 b Dr  eenees 10 1964 D Gv Cy, W ceeee e Wh, Lpc.
12bab Roy Viall 117 16 Dr 8-66 6l .26 8-19-66 Irr Gv S
12bba ..d0... 119 b Dr 7-66 63.78 8-19-66 0 Gv N e e
12bbb Test hole 101 1.25 Dr 9-65 63.24 10-4-65 [o] Gv N 1,660 1,903 Td 120 ft, L, W1, C
1hach Howard Lund 130 1.25 Dr L-66 61.92 5-19-66 o] Gv N 1,520 1,899 Td 147 ft, L, C.
lhaccl | ..do... 136 14 Dr 7-66 58.80 7-14-66 Irr [¢3' 2NN 1,500 1,900 Td 139 ft, C.
lhace2 ..do... 130 1.25 Dr L.66 58.42 7-14-66 0 Gv N 1,380 1,899 Td 157 ft, L, C.
1bace3 ..do... 1.25 Dr L-66 58.23 7-14-66 o} .. N ... 1,899 Td 136 ft, L.
1l4bdd ..do... 120 1.25 Dr L.66 59.79 7-14-66 0 .. N 1,480 1,901 Td 126 ft, L, C.
1kdbb ..do... 120 1.25 Dr 4-66 59.87 7-14-66 ¢} .. N 1,490 1,901 Td 136 ft, L, C.
17bb ..do. .. Spring  ..... e e F 1964 s T€ ceeee  ennre aeean F 1 gpm.
18bda Harlen Sawyer Spring  ..... e e F 196k ] 7 S, F 3 gpm.
2lbbb Charles Westcott 4 Dr 1956 65 1965 D Gv Sb,E 1,010 ..... c.
154-98

ba Harris Bingeman Spring ..... ce eieeas F 1964 S 88 tieee aeen

gbba ..do... 199 i Ir 1915 164 196k D,s ig Cy,E  .....

9da, ~ ..do... Spring ..... e e F 1964 s Sd ... el
10ddd1 Thor Hoving 8 L Dr 1961 37 1964 D ig JLE ...
10ddd2 ..do... 48 2k B 1935 37 196k s Ig CY,E  viene eaeen
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(1) (2) (3) (b))  (5) (6) (7) (8) (9) (10) (1) (12) (13) (14)
154-98, Cont.
licecl Thor Hoving Spring ..... . F 1964 s . ires eveee aeeas Ws, F 2 gpm, T 54°.
llcce2 ..do... Spring ..... .. F 1964 s .. . eee eeean Wh, F 2 gpm, T 55°.
11dbd School well 129.8 Dr 1910 122,46 6-24-64 (] .. vene Wl.
12aa James Gerling Spring  ..... e e . F 1964 s e e Ceee ves Many small springs.
13des Harlen Sawyer 951 Dr 1960 380 1964 D,s Cc1 Cy,E e e Ws (68 ppm).
16ca Darwin Krenz Spring  ..... .. F 1964 8 .. e . F 5 gpm.
17dbb James Lynch 63 1k 1957 D,S Ig Cy,E ceaes Ws.
19dcd Anna Shannon Spring  ..... . F 196k s .. ceees eeees Wn, F 4 gpm
20dd Keever Est. Spring ..... . F 1964 D,s 1g . ceas F less than 1 gpm.
22adc Ruth Parker 80 Dr 1957 cenan feeen D,s .. Sb,E cavee eeees Wh, Lpec.
23bd ..do... Spring .... e e F 196k s 1g Cen F 5 gpm.
24saa Harlen Sawyer 65 2l B 1948 8 1964 s 8dy,C1l ...oh e el Wh, Ipec.
26ac Ruth Parker Spring ..... .. F 196k s g ..... Ceeee aeean F 3 gpm.
28aa ..do... Spring ..... . Ceeeae F 1964 s Ig eree s e F 2 gpm.
30aad Anna Shannon Spring  ..... . eeee F 1964 s Ig .. F 0.5 gpm.
30bb Wesley King Spring  ..... .. ceeaes F 1964 s Ig  ..... Ceer e F 4 gpm.
3lce ..do... spring  ..... .. F 1964 s 1g . Wa, F 3 gpm.
32bbb ..do,., 90 5.5 Dr 1908 80 1964 N g .e... Ceee e .
33ab J. B. & A, E. King Spring ..... e eeaee. F 1964 D,S 7 . F 3 gpm.
33bb ..do... Spring ..... . . F 1964 s Ig e eneee e F 4 gpm.
33cd L .do... Spring  ..... . ceeee F 1964 S g . .. F 5 gpm, T LB°.
154-99 .
2ece Rudolph Lind 26 16 B 1952 19 1964 s Gv Cy,E . e Ipe.
‘2ced ..do... 130 4 Dr 1957 100 1964 ps 1 B cvrer e Wh, T 48°.
.5b Charles Bibler Spring  ..... .. F 1964 s .. ceee RN F greater than 100 gpm.
7db Otto Boss Spring ... .. F 1964 S Ig R cere e F 1 gpm.
12dadl C. 0. Rennerfeldt 10 3 Dr ...... 105.72 6-l-64 D,s ig Cy,E . Wn, T 46°.
12dad2 ..do.. 1k 3 Dr 1963 111 196k D . N Cveee e Wh.
18baal Otto Boss 8o 2k B 1920 s Gv Cy,E .. e Wh, Lpc.
18baa2 ..do... 10 48 Du 1960 7 1964 s Ig Cy,G e e Wh, Lpc.
228bbl T. O, Harstad 50 4 Dr 1961 Lo 196k D sd J,E . Ipc.
228bb2 ..do... 98 6 Dr 1954 75 1964 ] . Cy,E ceen . Wh.
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(1) (2) (3) %) (5 (6) (7) (8) (9) (100 (1) (12) (13) (1)
154-99, Cont.
Zlabb E. 0. Tofte 196 in Dr 1962 181 1964 D,5 1Ig,8d Sb,E ... ... wn (325 ppm)
26bab c. A. Vold 190 6 Dr 1949 160 1964 s . CysE  veeen aeeen Ws, T U o
27cea L. O. Hagen Spring  ..... e eeeeas F 1964 s e aeeee e eeees F L gpm, T 45" .
27ced ..do... 12 36 DU eeeens 10 1964 s Ig  Cy,H  ooeer eeeen Ws.
27dca ..do... Spring .. e e F 1964 s 7 S F 2 gpm.
28bdd 0. 0. Hanson 65 2k B 1915  eenene eeeaes s Lg CYsG avers  eeenes Who.
28cdd J. W. Lynch 110 5-3 Dr 193% aeeein aaeans 8 .. CysE  cieee aeenn Ws.
28dab 0, 0. Hanson 200 5 Dr 1962 190 1964 s 1g Cy, B sovee eaenn
29add J. W. Lynch 73 2k B 1916 69 1964 s 1€ CysE  eaevn aeens Wn, T 47°, Lpe
30ad Brunelle Bst. Spring  ..... F . F 1964 8 S Ws, Wa.
31dad ..do... 235 I Dr 1925 217 1964 s . Cy;E ... Ll Ws, Np.
32bce Alfred Tofte 25 o4 Du 1910 ceeens emeess s Ig CYysE  weene aeens Wh, Np, Lpc
32chb ..do... Spring  ..... ve e F 1964 s L€ eeere eeeee enees
34beb A, H. Holm spring  ..... ce aeaens F 1965 s 7 F 5 gpm, C
3hbec ..do... 20 16 Du ... 18 1965 D Ig E  aeren aenes Np.
154-100
Sbeel R. R, & B. K. Smith 65 6 Dr 1960 33 1960 D,S Ig CyE  veves eeenn Ws.
Sbee2 ..do... 122 ... v e 80 1965 D,S (¢ 2 2
Tabb Test hole 5-776 7h k.75 Dr 6-61 sueeen eeeens e eiens eanes 1,892 M.
10abd R. J. Nelson 60 [ e eeaens 50 196k D,8 sd (<179 Ws.
1lebd M. D. Knoshaug Spring  c..es ee eseees F 196k s I€  eerve eemee erean
13ca M. E. Kirkpatrick Spring  ..... e e F 1964 8 1 F 0.5 gpm.
14cbb M. D. Knoshaug 20 36 DU seeens 13 1964 D,S Gv CYsE  eivee aeenn Wh.
19bad H. A. Lund 50 5 Dr el 30 1964 D sd JE Lo e
20bba Dakota Salt Co. L8 12 Dr 1959 38 1965 Ind .. Tu,E 14,100  ..... C, Y 170 gpm from bba
and bbb.
20bbb ..do... 51 12 Dr ... 38 1965 Ind Tu,E 87,400 ..... c.
20ced E. Burdick 170 b Dr 1962 110 1962 N sd CY>E  aeeer aeenn L.
21bce Miles Knutsan 115 5 Dr 1957 95 1964 ] ig Cy,E  ..... ... Ws, Wa, Np.
21bed A. K. Fedorenko 116 L Dr .eeens 90 1965 s Gv (7%
21ddd Edward Jenner 12 36 Du ... 9 1964 D Gv FE  ceees e Wwh (274 ppm), Lpc.
22a N. M. Ray Spring  ..... e e F 1964 s T€ eeeer anere aeees F Q.75 gpm.
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(1) (2) (3) sy (5) (6) (7 (8) (9) (0) () (12) (13) (1)
154-100, Cont.
22aaa N. M. Ray 18 2k Du 1953 8 196k c1 1%
27abal R. W, Foster 20 5 B 1962 10 1964 Gv  Cy,H  eeih aaes Ipc.
27aba2 ..do... 60 5 Dr 1962 48 1964 D ig ILE ... ... Wh, lpe
28bee Test hole 27-776 52 4,75 Dr 8-61  ...... aeel.. T e eeeee eeaes 1,880 IM.
29dbd Test hole 28-776 k2 4.75 Dr 8-61 ....i. aeiaas T lh aeeee e 1,850  IM.
35ba Anna Skurdal Spring ..... ve ieeeen F 1964 = F 6 gpm.
15k-101
Tced Test hole 24-776 147 4,75 Dr 7-61 ..ol Ll T e eeere e 1,880 L.
ldee Harold Jeffrey 1kg b Dr 1949 20 1965 D Gv JE . o c.
2ad Iee Allen 110 i Dr 1950 60 1964 s Gv Cy,E ... ... Wh.
2bbb E. J. Hagen 35 2k B 1966 F 6-22-66 s,Irr L& ..... ..... 961 c.
2beb ..do... 53 2h B 1966 F 6-22-66 S,Irr .. ....e el 1,180 C.
2cee Test hole 1-776 220 k.75  Dr 6-61 ...eeh aesaen T e e e 1,958  IM.
2cddl Test hole 3-776 189 4.75 Dr [ T fe weees eeaes 1,940 L.
2cdde C. H. Visina 1% ... Dr eeeaen 86 1964 D Gv  SB,E ... aee.. L.
9ded Aesoph Barkie 138 4 Dr 96k ..., ..., D Ig,Gv Sb,E  .....  ..... Wh.
12aaa Test hole L-776 231 k.75 Dr 6-61 ... eea.n T .. ceve eaes 1,855 IM.
12bbal Cloyd Wegley 20 48 Du ... D Gv  Cy,E ... ...
12bba2 ..do... 60 L Dr 1962 Irr Gv Tu,E ..., ... Y 40 gpm
12bba3 Test hole 2-776 1h7 4.75 Dr 6-61 T e veeee eeaes 1,880 M.
12bbb Test hole 32-776 158 L.75 Dr 8-61 R 1,889 L.
12bbd Test hole 23-776 136 4.75 Dr 7-61 T hh eeren aeee. 1,880 L.
15bbd E. J. Hagen 7 30 DU .e.een D,S Gv J,E ... ... Wh, Wa
16aa ..do... 160 L Dr 1962 s . Sb,E  ..eh aaa.n Wh.
2laa ..do... 160 b Dr 1962 [ Sb,E ... ae... Wh.
21ddd Borshiem Builders
Supply Inc. 65 18 B ieee. Ind Gv Tu,E 1,670 ..., T 47°, C.
23cbe Montana-Dakota
Utility Co. 661 10 Dr 1954 18 1965 Ind sd Sb,E ... aiae. Td 665 ft, L.
2lpad Williston Clinic 143 10 Dr 1954 75 1954 D Gv TwE ... ..., Y 300 gpm, L.
2hcbb Farmers Union
Creamery 219 10 Dr 1928 3h 1965 Ind Gv Tu,BE  ,.... 1,880 Y 200 gpm, L.
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1?4-101, Cont.
2hcca Peterson's Creamery 163 5 Dr 1955 45 1965 Ind 8d 8 ¢, Y 25 gpm,
26cca U.8. Corp of

Engineers 301 125 ... e 1954 ... P T Y 1,843 L.
28bad Andy Manz 120 6 Dr 1963 10.29 0-21-65 Irr Sb,E ... eeen Y 100 gpm.
28bde U.S. Corp of

Engineers 171 55  aeees 1953 eeenvs wmeees T e ieee eeees 1,84k L.
28cba U.8. Corp of

Engineers 172 bs ...l 1953 teenes seeens T [N 1,84k L.
29dcc U.S. Corp of

Engineers 994 57 eeeen 1953 eevinn esenen O 1,847 L.
3ladd U.S. Corp of

Engineers 999 W3 L 1953 ceevie aeeeen T eh eeeee e 1,848 L.
32bab U.S. Corp of

Engineers 1077 225 ... 195 ..., RPN L 1,845 L.
32bbd U.S. Corp of

Engineers 997 204 ..., 1953 aiveer seeeen T e eeeen 1,846 L.
154-102
3add Gladys Larson 90 18 ) : T, 8o 1965 s .. [ 2% T Ipc.
beee Albert Anderson 33 2k B 1945 20 1965 D 84 Cy,E 1,250  ..... Wa, T 4.
1hddd C. E, Strand 152 6 Dr 1949 100 1965 D,S 8d Cy,E 1,290 ..... T 470,
17cdd W. 0. Mortonson 208 6 Dr L.ieee. 168 1957 D,S sd Sb,E 2,00 .....
19¢ced J. D. Sathra 182 b Dr eieeen 147 1965 8 .. Cy,E 3,800 ..... T 48°.
19¢de ..do... 210 b DY aeenns 180 1965 D,8 Ig Sb,E 3,150 ..... Ws (51 ppm).
21dad P. F. Higgins 60 5 ) 55 1965 D,8 5d 7% S
22¢cce ..do... 68 5 Dr 1963 k2 1965 D .. Sb,E 3,200 ...
25aac N. Dak, Experiment

Station 100 b Dr 1957 90 1962 D . <1270
25abd1 ..do... 110 b Dr 1957 92 1962 D . Sb,E 680  ..... c.
25abd2 ..d0... 33 ... Dr 1957 PP ereas T v esesr amess ewees
26dcd Arthur Greaves 65 6 Dr 1515 60 1965 D, 84 Cy,E 420 ... T 45°.
2988 Clinton Beard 18 72 D aen... 6 1965 D,8 . TLE  civer e T 45°, Ipe. o
29daa Robert Beard 210 4 Dr 1965 89.47  7-22-65 s . Sb,E 3,300  ..... Wh (496 ppm), T 487.
3hde E. W, Hansen Spring  ..... P F 964 ] . eree eeeme eeeens F 4 gpm.



se

(1) (2) (3) &)  (5) (6) (7) (8) (9 () (11) (12) (13) (1)

154-103 ‘

2baa Owen Heller 100 ... Dr 1948 60 1964 D,8 c1L Cy,E ..... ... Wa, C.

3abdb J. G. Arnstad 8 B 1910 7 1964 D,8 Ig [+ 29 N Wh (120 ppm), Lpc.
Laba Wayne Johnson 110 6 Dr 1911 85 1964 D,s Ig Sb,E  ..... ... Wh, Lpc

beee Lloyd Oyloe 65 6 Dr 1948 34 1964 D,8 Ig Sb,E c.... aie.n Wh.

Tbbbl 0. S. Haugen 15 0 ... Du 1910 12 1964 s 1g Cy;E ..., ...l Wh, Lpec.

Tbbb2 ..do... ko I br 1963 22 1964 D,s lg E e e Wh.

Tobb3 ..do... 85 iy Dr 1963 6k 1964 s 1g CY,E  cevnr aaeln

96bb Test hole 20 k.75 Dr 965  ciiien aeeens T e eenee e 2,247 L.

10dec Anns Jellison 120 ..... Dr 1908 L..eee aasenn D (03720 Wh.

13bdb A. G. Anderson 90 24-1.25 Dr 1930's 85 1964 D,s 1g Cy,E  ..eeh eien Wh, Lpc.

16bee Harold Oyloe 60 6 Dr 1952 eeees eeeven D . E  hever eaans Wh.

16d4d C. E. Anderson 72 24 Dr 1952 6l 1964 D,S - S Wwh.

17dd Ernest Larson 38 6 B 98 L.l L.l D ig JE  siie e Wh.

17d4d Test hole 60 4,75 Dr 965  iiiene eeeien T e e eaees 2,247 L.

19¢bb Lloyd Brasten 60 2l B 1904 50 1964 N (o 2, Wh.

194ddd Carl Haugen 2L 8 Dr 1949 12 196k D,S . E 1,800 ..... Wh, T 54°, C.
22bbb R. A. Anderson L 18 B 1927 18 1964 D,S Ig,8a E = ..... ... Wh.

28cdd C. 0. Anderson 125 6 Dr 1963 100 1964 D,8 .. <1578 R

30baa William Brunelle 200 ..., Dr 1962 180 1964 D,s .. Cy, B civve aeinn Wb (120 ppm).
30cchb Ora Ellingson 350 b Dr 1962 210 1964 D,8 sd Sb,E  ..... el Ws, C.

34bbd C. J. Nehring 60 6 s Cy,E ... el Wh, Wa, Lpc.
154-104

12abcl Bryon Haugen 50 2 Dr 1822 seiier eeenes S Ig [0 Ws.

12abc2 ..do... T2 b Dr 1960 bl 1964 s ig TE  ilee aeee. Ws.

23ddd1 W. M. Christianson 162 L Dr 1963 102 1964 D sd 15170 Ws (103 ppm).
23daa2 ..do... 18 2k B 1947 32 196k s 7 Wh (564 ppm).
2ldaa Lloyd Braaten 260 6 Dr 1923 160 1964 D,S .. Cy,E  ..... ..., Ws.

155-95

2¢bb Olaf Opedahl - 100 15 B aeeeen 60 1964 8 84 Cy,E ... ae... Wh.

3bcb Clinton Bergstrom 75 iy Dr 1958 50 1964 s sd Cy,E 1,160 ..... Wh, C.

kada 0. J. Bergstrom 92 I Dr 6-65  ciiene aeennn D sd Sb,E ... aeenn L.

Ladd ..do... 86 24 B 1946 70 1964 D sd (1729 J Wh.

hdad W. L. Eide 106 2l B 192k 88 196k D,S ig Cy,E  ..... ..., Wh, Lpc.



9z

(1) (2) (3) (5 (6) (7} (8) (9) (10) (11) (12) (13) (1)

155-95, Cont.

Shbdl L. A. Ramberg 60 L Dr 1945 .o..h aeeees N Ig [+ Np

5bbd2 ..do... 180 6 Dr 1952 50 1964 D,S .. [51°7% O Wh.
Ted Amersds, Petr. Corp. 5,040 13-7 Dr 1959 584 1959 M Ss TU,G  eeeas 2,368 T 140°, ¢.
9bb Wilber Eide Spring  ..... ve eeeees F 196k s L€ eeeer wenen o aeees Wh, F 1.5 gpm.
1ledb Olaf Kjerstad 39 30 DU eeenen 34 1964 s Ig (o3 2 N Wh.

25¢cc R. E. Marmon Spring  ..... F 1964 s L€  eceer eeene amees

32ddcl Chester Halvorson 10 18 B 7 1964 D,S Gv E 2,560  ..... Wh, C.
32dde2 ..do... 20 18 B 8 1964 D Gv Cy,E oo venes Wh.

3h4dde Harry Rodahl 21 6 13 1964 D,S Gv CY,E  vevnr aeees

35aa8 R. E. Marmon 35 2k B 29 1964 N 7 Wh, Wa.
35dab ..do... 73 b Dr 43 1964 D,8 8d Cy,E  cieh aaen Wh

122_%

Tbe Amerada Petr. Corp. 4,647  ..... DI veeenr eeeens aseses OT  ev sevse  aeese eenes T 143°, C.
lbee M. Iverson 100 18 B 1908 82 1964 D,S (03720 Wh.

Saa Lester Olson Spring ..... e heees F 1964 < O F L.5 gpm
Tece Test hole ol 4,75 Dr 1264 aiiiee aeeies T ee eeees eeees 2,183 L.
13da Alvin Iverson Spring ..... e eeeess F 1964 N B8 veeee wesse eeaes F 2 gpm.
15aa Amerads, Petr, Corp, 4,925 13-9 Dr 1958 725 1963 ™ 88 Tu,G  ee--- 2,231 T 14o°, C.
15abb Sam Olson 20 36 Du 1954 17 1964 D,S Ig [0 ; S Wh.
208da Merle Mattson 25 6 Dr 1953 seiiie eeeens D 1g TE  wiver eeeen Ws
20444 Test hole 52 4,75 Dr 12-64  i...h ceeenn T ve eeeee e 1,950 L
23dad H. J. Udland 70 18 B 1963 63 1964 D 1g CY,E  evvve aeans
25dbal D. L. Anderson 95 6 Dr 1955 65 1964 D 1g Sb,E c.eeh aeens Wh.
25dba2 R - 27 36 DL aeeens 7 1964 s .. B eeier aasens Wh, Lpc
29adb Franklin Weyrauch 60 b Dr 1953 10 1964 D Ig E eeene e Wh.
29aca ..do,.. 35 18 B aeeees 20 196k s Ig CYsG  eeeer aenas Wh, Wa.
30bb Verland Hartsoch Spring  ..... e ereees F 1964 s 7 F 1 gpm.
30bee Test hole L2 b.75 Dr 12-64 .....h aeleen T ee eeeen aeaes 2,000 L.
31add W. N. Sveen 180 Dr 1945 140 1964 s . Cy,E ... el Wh.
155-97

1bb Reuben Olson 115 b4 Dr 1907 51 1964 D,8 Ig [0 20

2aaa Test hole 108 1.25 Dr 12-64 66.20 6-10-65 o] sd,ogv N  ..... 2,190 Td 126 ft, L, Wi.
2abd R. A, Olson 115 2.75 DI eeeses  seenee  aesees D,S c1 CY,E eviee aaeen



L2

1)

(2)

155-97, Cont.
2bbb

2¢bb
Sbbb
Tbbb
7add

12bcbl
12bcb2
15bb
17obd
18aab

23bac
2hade
2Tbch
28aad
28bbb

28cde
29bed
31bb
3ldbal
31dba2

32bba
35dce
35dcd
36dcal
36dca2

155-98
2abb
Tobb

Test hole
Olaf Opedahl
Test hole
Floyd Kindel
..do...

Clara Dixon

L. G. Allen
..do...

Clara Dixon
Henry Grondale

M. O. Liesener
J.do...

N. E. Wagner
C. G. Larsen
..do...

Verland Hartsoch
..do...

Ii1lian Wagner
Gordon Wagner
..do...

J. A. Hickel
Arthur Jackman
Clarence Jackman
..do...

..do...

Arthur Jackman
Wayne Vance
..do...

Roy Viall
..do...

J. A. Haugen

J. G. Hennegrefs

Spring

110
56

]

1 PE@Y
wwn Hdd [T
&&:
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S wng w2z
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TEREE KEERR

owmhnng

LF
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wn
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EREE &E
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-
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THnng oDnuung Duoon
Ny

o

J,E

1g,5d Cy,E

(1)
L.
Wh.
L.
Wh, Ipc.
¥ 2 gpm,
Wh.
Wh.
Wh.
Wh.
Wh, Np.
Wh, Wa.
Wh, Ipc.
F 1 gpm.
F 2 gpm.
Wh.
Ws, F 100 gpm.
Ws, F L gpm.
Wh, Lpc.
F 1 gpm.
Ipc.
Wh.
F 5 gpm.
F 6 gpm.
Ws, Lpc, C.
Wh.
Ws.
Wh, Wa
Ws

F 2 gpm, T 57°, C.
Wh, Ipc.

Wh, Lpec.
Wh, Wa.
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(1) ' (2)

(3) & (5 (6) (7 (8) (99 (10) (11) (12) (13) (14)

155-@, Cont.

Tobe J. G. Hennegrefs Spring  ..... ce e F 1964 N 1 F L gpm,
9asa A. M. Johnson 156 Dr 1547 141 1964 D,S .. Cy,E ... .. Wh.

1llasa T. A. Jarland ko L. B 1940 L.l Ll D sd Cy,H  ..... el Wh.

12a8a Floyd Kindel 70 12 B . &0 1964 i) 1g Cy,H  ..... ... Wh, Lpe.
12bbb J. A. Haugen 75 2l B 191k 62 1964 D,S .. Cy,E ... ol Lpe, T 45°.
15dbb1 T. A, Lindquist 40 18 B eieeas 18 196k s .. Cy,W e e Wh.

15dbb2 ..do... 4o 6 Dr eenes 30 1964 s Ig Cy,E e e Wh, T LL°.
15dbb3 ..do... 140 3] Dr 1954 125 1964 D Ig JE oo e Wh (564 ppm).
18bbd1 Charles Alexander 21 6 Dr 1945 13 1964 N 54 (6329 : S Wh, Ipc.
18bbd2 ..do... S| b Dr 1949 13 196k 0,8 lg JE . el Wh.

22baa S. R. Siverson 65 b Dr ... 25 196k D Ig J,E . e Wh.

22¢d4 Woodrow Ritter 135 2 Dr 190k 115 1964 D,S ig Cy,E ... ... Wh.

23bbe A. M. Johnson 90 b Dr 1915 60 196k N g Cy,H  ....0 el Ws,

23cch Melvin Siverson 11k 2 Dr ... 82 196k D .. Cy,E  .o.an ool Ws.

2liebbl Floyd Kindel 180 6 Dr cees 130 1964 D,8 8d,Gv J,E  .....  .....
2hebb2 ..do... 150 6 Dr 1920 140 196k 3 sd Cy,B ... el Wh.
25aad John Vernon 212 6 D ¢ aeenn 190 1964 D,S sd (22 O Wh.
25cde Woodrow Ritter 1hs Jis Dr ...l 115 1964 s Ig Cy,G ..o el Wh.
26bbe C. R. Hussey 50 l Dr 1930 20 196k D,8 . Cy,E  wvvvr aeenn Wh.
28ddd Melvin Siverson 81.2 b Dr 63.17 6-22-6h o] N aeeee el Wl.

30c¢del LeRoy Seaton 50 ° 10-6 Dr 195k 25 1964 0,8 7 I Wh, T 4L7°.
30edc2 ..do... (18 5 Dr 1915 50 1964 s Ig Cy,W  ..... ... Wh.
33¢bb A. E. Bean 70 6 Dr 1932 35 196k D,S Ig Cy,E 862 ..... Wh, C.
3kaad Clair Amsberry 113 Ly Dr 1941 93 1964 D,S Ig Cy,E  .ovir eel Wh (1,197 ppm).
36aa S. R. Gjorven Spring  ..... e e F 1964 8 e eeeen e e F 6 gpm.
36ce State of N. Dak. Spring  ..... o iiiaes F 1964 < F 20 gpm.
155-99 :

Tabe Test hole 100 Y.75 Dr 5-66  iieiin iaaes T ah eieee e 2,216 L

lbee Epping school 61 b Dr 1963 34 1965 Ps Cy,E 1,070 ..., c.

1bdb Harley Hutchins 56 6 Dr 1963 36 1964 D Cy,E  ..... ... T L&°.
1bdd Farmers Union 0il Co. 8% 6 Dr 1926 50 1964 D JE  .o.on el Wh.

lcaa Clara Vinge 8 ... Dr 1929 coiie eaenins s Cy,E aeeen el Wa.



[

(1) (2) (3) [N E)) (6) (7) (8) (9) (w0) (11) (12) (13) (14)

155-99, Cont.

1dab R. L. Hambleton 50 N Dr een... 39 196 D,8 AR A Wh, T 45°,
1dad ..do... Spring  ..... e s F 1964 8 i eeree eeeee e Wh, F 3 gpm, T 46°.
3bddl D. A. Morrow ) 18 B 1963 28 1963 D L E a0 e Wh, Wa.
3bdd2 ..do... 70 6 Dr 1941 50 196k s 8d Cy,E  .ee. ... T 45°,

9add Luthern. Bible Camp 52 b Dr 1959 30 1964 D OB . L. Wh (410 ppm), Wa.
10dab Miles Knutson 20 9 Dr 1956 15 1964 N Ig N Wh.
12aab A, T. Ellingson Est. Spring ..... e eeeaen F 1964 D ee eaens Wh, Wa, F 5 gpm, T k59,
13beb Cora Arcand 60 b or ..., Ls 1964 D 1g Cy,E Wh.
1hadd L. D, Hannegrefs 35 6 Dr 1942 16 1964 D,s Ig Cy Wh, T L5°.
15bbb Theodore Torkelson 80 L Dr 1950 cevienh eeennn D .. E Wn.
18aac Ralph Truax 53.8 b Dr ...... 33.96 6-5-64 0 .. N Wl.
18abd Test hole 60 k.75 Dr 965 ciieeen aaeas T e e
18baa George Friess % ..., Dr 1964 36 196k D Ig E Ws.
18bde Kenneth Bellet 55 6 r ..., 48, 196k S Ig Cy,E Wh.
18cab Leonard Zimmer 69 k Dr 1957 34 196k D g  Cy,G Ws.
23aaal J. J. Hannegrefs ko Iy Dr 1950 196k D ig 2 Wh.
23aa82 ..do... 18 I B 1945 5.66 6-L-6L D ig E e .. Wh, T 46°,
2lada Eva Urban 137 6-4 o o...... 110 196k D Ig Cy,E oo ... Wh, T 46°,
25bee Kermit Knutson 125 6 Dr 1928 Liiiee eeeln D,S Ig Cy,E  ..... ...

26add Donald Knutson 185 I D ..., 175 196k D ig Cy,E ... ...l Wh, Lpc.
27ba, Sam Arcand SPring  ...vh ee aaann F 1964 S et ieee eeeee e Wa, F 1 gpm.
3la C. A, Bibler Spring ...vh ve ceeeen F 1964 S e eeiee e e F 2 gpm.

32¢ ..do... Spring  ..... .. L..... F 196k s ceans F 20 gpm.
155-100

Gaaal Layons Brothers 65 7 Ve eeeaes 12 1959 D 84 [

6aaa2 Test hole 1k25 126 4,75 e e eieeee el T e e 2,480 1,880 I,C.

7dcb Harry Vackstrom 66 5 Dr 1956 8 196k D Lg JLE ... L. Ws, T 48°.
Jasc W. R. Brown . 15 36 Du 1953 11 196k D Gv JE ... L. Wh.

Saad ..do... 80 L Dr 1920 67 1964 s Gv Cy,E ... ...l Wh.

Seed Spencer Strang 51.6 6 Dr ...... L7.77 T-14-64 0 GY  eeee eeen aeae Wl.

10bee Pherrin Township 220 475 Dr 11-61 vevenr aaeeeen T e e e 1,930 L.

12dad L. E. Simler 80 L Dr - 1914 beveee  seeenes D,S 84 CY,E  ..... ... Wh,

13cee Albert Grimmer 26 6 DI vevvne weneve eeeeean ees Gv ILE i .. Wh.



(1) (2) (3) (%) (5 (6) (7) (8) (9) (10) (1) (12) (13) (k)

155-100, Cont.

13dca John Beard 55 s Dr .e..... 50 1964 s Ig CY,E  aeeeh aieen

15baa L. A, Strang 97 .. Dr 1948 80 1964 D (272 Wn (449 ppm).
17adc Pherrin Township 220 4.75 Dr B T N 1,880 L.

17bece ..do... 140 4.75 Dr 11e61  ceenuer aesens T e eeeen eeas 1,870 L.

17cedl J. M. Richman 20 6 Dr 1961 17 1964 D sda JE  ceeee aiee. Wn.

17ccd? ..d0... 20 6. Dr 1953 17 196k ] sda J,E  eeeee iens Ws.

18dbb Pherrin Township Lo k.75 Dr 11-61 aeieier eanens T e e aeeas 1,900 L.

19abel R. S, Lindvig 25 L Dr 1963 10 196k D Gv  Cy,E ... L.e.. Wh, T 44O,
19abe2 ..do... 22 2 Dv 1923 6 1964 5 Gv Cy,E  aieer e Wh.

19abe3 ..do... 16 L Dr 1963 6 1964 s Gv CYsE  evvr eiven Wh.

19baa Test hole 10-T7T76 158 L.75 Dr 6-61 siiaurs e T 1,890 IM.

19ddd Pherrin Township 170 L. 75 Dr b i 2 T 1,880 L.

20cab ..40... 160 4,75 Dr 1161 cevaiis eaanes T 1,880 L.

20ddd Test hole 9-776 262 4L.75 Dr [ - RN T .. 1,890 M.

21lbcel John Beard 48 b Dr 1940 ko 196k ] S8  Cy,E eeens aaee. Wh, Wa,
21bce2 ..do... 13 1.25 Dv a..ee. 1 1964 D 8a JE oo L.

21bdd Pherrin Township 195 k.75 Dr 11-61 sueeees eenaen T . 1,920 L

22ba Dale Brokaw Spring  ..... e eeaaan F 1964 8 L€ eeens wenen eeaes F 30 gpm
2hvan Pherrin Townshiyp 60 4 .75 Dr 11461 seeerrr aenees T . 2,037 L

2hbac ..do... 60 4,75 Dr B 3 T 2,036 L

27bda Dale Brokaw 210 L Dr 1948 193 1964 D,8 Ig Cy,E ..o aae.. Vis.

29aa John Beard 52 L Dr 1905 k2 1964 N ig CY  eeeee seene Wh.

29bccl E. A. Rolfstad 66 6 Dr 1962 29 1964 D Gy JTE eeeen aeaes Wn (272 ypm).
29bee2 ..do... 31 36-2 Du-Dv 1917 25 1964 D, Ig CyE  eeeer auies Wh (357 ppm).
29cce School Dist. No. 8 60 6 Dr 1956 20 1964 D Gv (0272 ; S wh (308 ppm).
29cdd J. W. Shae 30 6 Dr 1958 sievens eaienn D Sd E e eees

30cda H. T. Rolfstad 10 36 Du 1963 8 1964 8 sa (5725 : Ws.

30dab Pherrin Township 160 k.75 Dr 11-61 seieene vaeess T e e eeees 1,885 L.

30dde Test hole 1436 28 k.75 Dr 1958 cieiser eenees T [ 1,560  ..... md 52 ft, L, C.
3laba Test hole B-776 168 4,75 Dr [ S T it aiies aeaas 1,872 IM.

3ladd Ardell Lindahl Lk b Dr eaiens k2 196k D,5 Gv  JE ... e .

31bbb Test hole 1U435 90 k.75 Dr 10-58 ceiieie eneenes T e e 1,590 1,880 ™™ 116 ft, L, C.
31daal Pherrin Township 200 k.75 Dr b 5 5 T e eeere ewees 1,880 L.



€

(1) (2) (3) ) _(5) (6) (D (8) (9) (10) _ (13) (12) (13) (k)
155-100, Cont.
31dad Gerhard Huebner 38 L Dr 1961 23 1964 D,s Gv JE ... e Wh,
32ada Test hole 6-T76 ™ L.75 Dr 661  sieieir eeaeen T o eeeee eeaae 1,950 IM.
32baa Test hole 7-776 294 k.75 Dr 6-61  ciiieee wesanns T e eeeee eenes 1,900 IM.
32bece Ardell Lindahl Sk [3 Dr 1915 32 1964 D,S sd JE ... Wh.
32cdc Pherrin Township 150 L. 75 Dr 1161 ceeveee enenen T e eeene aeees 1,900 L.
3hcea Lee Allen 176 b DY wvevve cneesas  eenens 5 ig CY, B vever aenes Wh.
155-101
1bbb Test hole 143k 63 4.75 Dr 10-58  ....ivh ieiens T e eeeas L.
2ads Mike Albert 97 5 Dr 89 1959 D Gv E
3bbbl Frank Honek 60 4 Dr 25 1964 D Ig Cn,E Wh, Wa
3bbb2 ..do... 18 30 Du 1 1964 D ig Cy,W Wh.
3daa P. J. Booke 50 5 Dr 46 1964 s .. Cy Wh, Wa.
4bba, George Holmes 52 L Dr b1 1964 8 Ig Bb,E  ..... eee..
6ece C. A, Wicks 125 1k Dr 50.41 7-21-65 8 sd Cy,E 3,k00 ..., T 48°,
9be R. J. Rieder Spring  ..... .. F 1964 8 fe eeeee e eeaes
10aca R. A. Rieder 60 I Dr ko 1964 D,8 1g Cy,E ... aal.. Wh.
10bce G. B. Franke 111 4 Dr 107 1964 D,S . CY,E  vevee uen Ipc.
11ddb Walter Lukenbill 118 N Dr 111 1964 D,S .. 78 Ws, Lpc.
13abbl Test hole 11-776 63 k.75 Dr 6-61  ...ie. ceeens T o eeeee e 1,940 M.
1kadd Walter Iukenbill 60 5 Dr 20 1959 .es sd CFY  evevr senns Ws.
17bac Allet Anderson 1o 2k B 110 1964 N Ig Cy,H ..... ... Wh.
18aaa P. J. Booke 100 18 - ] .. (o 2 Wh,
18aba L. H. Poe 128 L Dr 1953 0 1964 D,S [51:7 J Wh.
18bbb ..do... 25 ..., DU aeeeen 20 196k . Ws.
19dad Allet Anderson 4o 2k B 1928 30 1964 'D,S e (0320 Ipc.
20aca 0. C. Booke 175 6-4 Dr 1951 165 196k D, Ig,Gv Cy,E  .....  .....
20bbe ..do... 129 [ Dr 1956 ..aiiee e ... D Ig Sb,E ... ..l Y 20 gpm, C.
21ddb Walter Lukenbill 58.5 2k B .ee... 54 .62 7-22-64 N eh tieer eeeee e
22cca Test hole 31-776 8L L. 75 Dr L T e eeeee e 2,120 L.
22dda Norman Johnson 137 L Dr 196k 107 1964 s Gv [ Wh.
23bbb ..do... Ls 6 Dr 1940 32 196k D,S Ig IE oo e Wh.
2hede Kermit Smith ~  ..... b ce e 22,5k 5-12-64 0 sa N ... ... Wl.



(1) (2) (3) W (5) (6) (1) (8) (9) (0) (1) (12) (13) (1k)
155-101, Cont.
2hada Leonard Winters T ... Dr  sieiih ieiiees aeaaes s cr e 1,510 ... C.
25¢cbb Vernon Oyloe 85 5 Dr  vuennn 60 1964 D 1g L5178 O
26add Morris Hermanson 115 i Dr 1952 103 1964 D 1g J,E e e Wh.
26dsa K. I. Heen 125 I Dr ... 100 1964 8 Ig Cy B wevis ciien Wh.
27cbb Irving Strand 150 I Dr ..., 145 1964 D,S Ig J,E e e Wh.
35cccl Agnes Cherrey 97 6 Dr 1948 82 1964 D,s Gv JE ... oo
35cec2 ..do... 57.5 2418 B .. 50,4k 7-23-64 N .. [0
35dce K. I. Heen 60 L Dr 1956 48 1964 D,S Ig Sb,E  ..... ... Wh (493 ppm).
36bbd Robert Andrea 16 b Dv 1953 6 1959 D,S sd E  eiiie e
36bee Lake Park Spring  ..... e eeeees F 1965 N e veeen 1,230 ..., c.
36dac Test hole 33-776 136 L.75 Dr 8-61 e L., T eh eeeee e 1,885 M.
155-102 :
cca H. J. Hanson 120 b Dr eeeen 100 1965 s .. Cy,E 3,250 eeen Ipc.
Tdde Haaken Jorgenson 110 6 B 1907 9l 1965 S Sd Cy,E  .«.... ..., Ipc.
8bbb H. M. Hanson 50 2k B ... 35 1965 s ig Cy,E 640 ...
w Bdda E. H. Jorgenson 52 b Dr 1953 20 1965 D Ig J,E 1,090 ... Wh, C.
N 8adp ..do... 30 3.5 Dr 1950 12 1965 s Ig Cn,E  ceevn auenn
9dda Joseph Barkie 60 2h B 1941 50 1965 D,S 1g (63 2%
17add H, J. Jorgenson 100 L Dr 1948 8k 1965 D,S 5d Cy,E 1,750 eeen Wh.
20bca lars lLarsen 20 I ;N 18 1965 D ig (o3 18 Wh.
26abb John Nordtug 18 48 DU eeennn 14 1965 D,8 sd J,Cy,E 1,000 .....
28bbb H. L. Shaffer 90 6 Dr 1949 ie.. eieeen D sd [ e 2 Lpc.
29ddd E. A. Johnson 137 18 B 1928 100 1965 s .. Cy,E 3,h00 ..., Wh, Np, T 18°,
32cec Elvin Olson ho 2k B aeiees 20 1965 D,S .e Cy,E 3,590 ..., s C.
32das Ben Olson b .. DU eernss 27.9%  7-22-65 s .. Cy,E 2,50  ..... T 450,
33cee Henry Flexhaug 36 24 B ... 30 1965 s 1g,84 Cy,E 6,000  ..... T 45
155-103
14dd Alvin Hanson 00 ..., cr ressee arsesie saeens D,s Cy,E  ..vve aaeen Wh, Wa,
6ddel Olaf Knutson 26 ... B 1910 saiiinn e D E teeen e Wh.
6ddc2 ..do... 200 6 Dr 1958 Lol oae.. s o3 Wh.
8add Test hole" ho k.75 Dr G-65 tiiieer eaenes T e ieeee eeees 2,341 L.
8ccce Norman Rockstad 75 eeees Dr 1958 60 196k D,S CY  vever  aeees Wh.
Yeee Obert Iee w ..., DI diiiih eeeeees eeeaeen s . [ 8 Wh.
10caa Burt Arnson Ls i Dr 1955 20 1964 D . LE L oee ... Wh.



€€
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155-103, Cont.

lhaaa Pernie Arnson 50 b Dr 1954 27 1965 D,s Ig Cy,E

14aad ..do... 80 6 Dr 1949 28 1965 D .. Cy,E

1lbad Arthur lee Spring ..... e eeeaes F 1965 - 2 Wa, Y 210 gpm.
15bbb Olaf lee 0 ..., Dr 1963 cieeien aanann D,S E Wh.
20add Test hole 4o L.75 Dr 965 iiieenr aeenns T e ... L.

22abe Fred Miller 47 4 Dr 1951 22 1964 D,S Ig JE ...

25¢ad Ieslie Holland 65 6 Dr 1943 23 1964 D,s 1g Cy,E  .....

30caa Clarence Jacobson 80 b Dr 1963 55 1964 D .. Sb,E  .....

32ddd Ed Anseth 175 6 Dr 1922 135 1964 s .. Cy,E  .....

33bec Carl Wiseman 117 24 B iei.es 97 1965 D,S sd Cy,E 936

33cbb Test hole 120 4.75 Dr 9-65 sieeerr aeenn. T eh eieee e

155-10k

ldcc Paul Horob 85 6 Dr 1949 70 1964 D,S (03 2% N Wh.

2aad Estin Sulsky 113 i Dr 1060 cviinee eruns D,S CY  eeern eeens Wn, T 47°, C
llace Fred Lemay Spring  ..... e e F 1964 - F 3 gpm, T 44°
156-95

Sbbb Test hole 732 70 5 Dr 5-53 6.56 5-26-53 T e e e 2,256 TS.

6daa Halliburton Co. 155 5 Dr 9-62  iiiiiee eeans Ind 5 Y 20-30 gpm, L
6ddd Test hole 733 Lo 5 Dr 5-53 16.39 5-26-53 T o e e 2,304 TS.

7ddd Test hole T3k 50 5 Dr 5-53 11.08 5-25-53 T eh eeeve aeaes 2,337 TS.

10ad Amerada Petr. Corp. .....  ..... Dr 1953 siiiaee el OT s tiiit terne eeeen C.

18adb ..do... 5,139 20-7.5 Dr 1959 775 1964 PM ss  Tu,G  ..... 2,360 T 14°

18ddd Test hole 735 bo 5 Dr 5-53 13.38 5-25-53 T e eeeee ee 2,377 TS.

19ddd Test hole 736 70 5 Dr 5453 aeerien eneeens T e aieee i 39 L.

2laaal Nels Odegaard 92 s Dr ... 78 1964 s .. JE .0 Lol Wh.

2laaa? ..do... 85 18 B 1962 65 1964 D Gv Sb,E  ..... ...,

22abbl Edwin Heen 125 2 Dr eieih ieeeiee e D,s . Cy,E  ..... ... Ws.

22abb2 ..do... 175 L Dr W7 e el N .. Cy,H  veve oeen Wh.

27abbl Tom Langved 117 b Dr 1912 102 196k D,8 Ig Cy,E  evevr eal. Ws, Lpc.
27abb2 ..do... 323 7 Dr 1963 220 1964 D,S Ig Sb,E ... ... Ws.

28aaa Roy Langved 120 30 B 1961 90 1964 8 .. Cy,E  ..... ..., Ws.
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156-95, Cont.

28cbb Carl Frisinger 160 L Dr 1958 L.eei. eeaoes D,S Ig Cy,E  coevr aaens Wh.
29daa M. C. Frisinger 300 6 Dr 194k 150 196k D,8 .. Cy,E  wevev eunes Ws.
30d4d Test hole 737 ko 5 Dr 5-53 cevenn eenene T hh e e 2,359 L.

35888 Lawrence Ramberg 120 3 Dr 1938 115 196k D,S .. Cy,E ceiie aeenn Wh.
36bbb ..do... k7.3 ok B eeeens 9.09 7-3-64 e e e e e Wh, Ipc, W1.
156-96

5abb 0. 0. Holte 15 48 Du 1948 11 1964 N sd CY,G eever eeaes Wh.
8adal ..do... 163 12 B 1913 153 1964 D Ig CY,E  evens aaens Wh.
8ada2 ..do... 275 b Dr 1950 eiieee seseen 8 Lg Cy,E  ceevr aeees Ws.

8cab 0. B. Foss 175 2 br 1908 165 1964 D,$ av  Cy,E oo el Ws.
20dad W. R. Foss 125 L Dr 1962 100 1964 D,8 Gv Sb,E eeeen e Wh.
22bdc Palmer Dilland 100 15 B 1963 8l 196k s Ig Cy W cveen e Wh.
25baal ..do... 3ko L Dr 1959 300 196k s 5t CY,E  evver eenns Ws.
25baa’ ..do... 27 36 Du 1954 25 1964 D .- Cn,E  ...eh eeees Wh.
25caal James Fretland L2 21 B 1962 18 1964 D sd Cy,H  evver aenen Wh, Lpc.
25caal L0, 160 L Dr 1934 4o 1964 s ig CYsE  cevee e Wh, Lpc
25¢ce Amerada Petr. Corp. 5,141 9-7 Dr 1963 625 1963 PM Ss Tu,E ... 2,357 T 1ko°.
3lcce Test hole 32 k,75 Dr 12-6% s ceeees T e eeere aeaes 2,1hp L.

32dcb W. W. Olson 35 i D aeeen 22 1964 s sd CYsE  cvven eeens

3lhaad J. E. Ulven Spring  ..... e ereees F 1964 < A F 2 gpa.
3hadd ..do... 98 I Dr 1958 _82 1964 D Ig (5150 Wh

3hdaa ..do... 66.5 15 B 1963 51.09  6-29-6k4 s Ig Sb, B eeer aeene Wh
156-97

3bece G. C. Kaldahl 162 i3 Dr 1962 82 196k D Gv 51570

3cdd Emil Foss 45 16 B e Lo 1964 D sd 8 Wh.

3ddb Anderson Est. 125 L DI veeeee evaeen eeanen N Gv CY  eveer weaee

bpebl J. A. Hickel 95 4 Dr 1931 85 1964 8 .. (o2 Wh, ILpc
kbeb2 ..do... 195 i Dr 1951 145 1964 D,S Sb,E  seeer aases Wh.

5bdd Carlyle Wheeler 187 ... Dr 157 1962 D g E eieee eaeas c.

Tedd Francis Schnieder 140 4 Dr 138 1964 N . (o3 Wh.

9adc Alice Donnelly 91.0 2l B 76.55 7-7-64 0 sd . Wi,
9caa City of Ray No. 1 184 8 Dr kb 1958 Ps .. Tu,E 969 ..... Y 80 gpm, C.
9cde City of Ray No. 2 156 10 Dr 123 1950 Ps Tu,E 1,280 ... Y 60 gpm, C.
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156-97, Cont.

9dbdl City of Ray 169 ... Dr 1952 siievn seenes T . L.

9dba2 City of Ray No. 3 160 10 Dr 1953 125 1953 Ps Tu,E  eeeen aennn Y 150 gpm, L
9dec City of Ray No. k4 156 10 Dr 1953 115 1953 Ps .. P Y 220 gpm, L
158241 George Weisz 18 ... DI vviene vmeeee eeeees D,S Gv Sb,E ..... aaee. Wh.
158ad2 ..do... %6 ..., Du ... 11 1964 s Gv Cy,E ..., ...
16aaa Test hole 182 L Dr 6-65 115.73 6-11-65 0 Gv R 2,274 Td 200 ft, L.
16abb ..do... 160 4,75 Dr 6-65  Liieie eiea.n . .. T4 eae.s 2,271 .
18badl H. H. Weyrauch 12 ... Dr 1954 9k 1964 D sd,Ig Sb,E  .....  ..... Wh.
18bad2 ..do... 50 21 B 1954 12 1964 D .. [63'2% ; S Wh, Lpc.
18bda ..do... Lo 10 Dr 1920 by 1964 N eh eiiee e e Ws.
22add Albert Dahl 75 eeees DI vierne weenee eeeesn D,S sd Cy,E  .ee. aie.. Wh,
2licda G. T. Bergstrom 80 b Dr 1962 50 1964 D Gv J,E 2,190 ..... Wh (975 ppm), C.
26bbal Bennie Foss 150 L Dr 1961 130 1964 D,5 sd,Gv Cy,E 1,080  ..... Wh, C.
26bba2 ..do... 130 2 Dr  aeeren 120 1964 D .. Cy,E  «o.en ia.. Wh, T 47°.
27a8a Test hole 155 3 Dr 7-64 110.63 7-7-6l4 o] sd,agv N ..., 2,255 Td 178 ft, L, Wi.
27bba Walace Weyrauch 135 L Dr 1943 105 D,S Gv Sb,E  L.... aeaas Wh.
28aaa John Kjelstad 127 2 Dr  ...... 117 D,8 . Cy,¥  ..... ... Wh.
29bbb Carl Ingvalson 90 In Dr 1944 55 D Ig CysG  eeeer e Wh.
32ddd Test hole 116 k.75 Dr 1.6k ..., T e ereee e 2,380 L.
33ddd ..do... 63 L.75 Dr 11-64 ..., T e ereee eeea 2,320 L.
3kcba Richard Aslakson 122 4 Dr 1963 111 s Gv Cy,E ... ... Wh, T 45°,
156-
W;ﬁ Osmond Skogen 65 L Dr s.eeas L5 196k D Sd J,E 1,880 ..... Wh, C.

9add F. B. Daniel 115 4 Dr 1948 95 1964 D,S Ig Cy;E  ..... ... Wh.

9add Test hole 63 k.75 Dr 6-65  ....eh e T v e eees 2,336 L.

13bba V. R. Viall 186 6 Dr 1954 166 1964 D,8 8d,Ig Sb,E  .....  ..... Wh.
2udad H. W. Borkenhagen 100 ... Dr 1947 70 1964 e veene e eeeas Wh (514 ppm)
33aaa Oliver Hodnefield 28 36 Du  ...... 23 1964 S Ig Cy,E ..., ..., Wh, Ipc.
33aca ..do... Spring ..... e e ¥ 1964 s e heere erere eeeen F<1 gpm.
33bac E. M. Larson Spring  ..... e e F 1964 S el iiier e e F<1 gpm.
33bba ..d0... 200 L r ..., 115 196k D,s CY,E  ..... ... Ws, Ipc.
35bda City of Wheelock 187 b Dr 1912 17h 1964 Ps Cy,E 1,780 ... Wh, C.
35bdb Kenneth Thue 217 s Dr 1958 192 1964 D Cy,E  ..... ..., Wh (1,436 ppm).
35cecd Test hole 30 k.75  Dr 5-66 .eiein aeenn. N 2,360 L.
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156-99 .

Toca Vern Lund 150 s Dr 1961 vaeenr aeeaas s 8a Cy,E  ciiie el

9eed Volberg Volden 250 L Dr 1910 2ho 196k D,S 1g CY,E  viaer aeeen Ws.

10cce Clarence Erickson 226 6 Dr 1910 222 196k D,8 Cy,W e e Wh.

10dda ..do... 145 [3 r ... 120 196k D (228 N Wh, We
12add H. F. Ieverenz 50 L Dr ... 34 196k D,8 E e e Wh.

13bbb Test hole Lo 4,75 Dr 9-65  ciiier eeeeen T e ereee e 2,223 L.

15ade J. R. Vandeberg 109 4 Dr 1910 104 1964 S 84,Ig Cy,G  ..eev aenn.

16bba, Otto Christopherson 260 5 Dr 1961 230 196k D,S .. 219900 o RN

17cce Gust Hiepler 180 6 DI sienns eenanr eeeass D,8 Cy,E  c.... el Ws, T 48°
19beh J. T. Irgens 1k5 6 Dr 1962 80 1964 D Wh.

20baa Gilmore Bjella 230 L Dr 1910 L.aeihe aeneas D .e Cy,E  ..... ... Ws, Lpc.
22dbb Henry Haugen 1k 36 Du 1935 11 196k D 8d [0 ; T 420,
25bbe M. J. Vandeberg 160 4 Dr 1910 sieene enaeen 8 Lg Cy,E  cever aeenn

26aad J. R. Vandeberg 91 i Dr 1908 61 1964 D,8 sd Cy,E ... il

27add Mary Coltvet 111 I Dr 1910 ko 1964 D,S c1 (02 Wh.

27dadl E. B. Johnsrud 111 b Dr 1910 89.18 6-3-64 S CY,E  cveer vauen Wh {376 ppm), T 45°.
27dad2 ..do... 129 5 Dr 1957 89 1964 D Cy,E  covne el Wh.

28cdd Rueben Backen 68 I Dr 1912 43 196k D . S Wh (615 ppm), Wa.
32bce Lyle Westphal 119 b DI ceeiie eaeee eeeeas D cl [/ 2 Wh (362 ppm), T L7°.
32dda 0. G. Thorness 160 N Dr 191 LL.... ... D .. [N T 47°, Lpe.
156-100

2ece Roy Jackman 110 4 Dr 1962 0 1964 S Ig CY,G wsnen aeeen Wh

2dead Vern Iund 200 4 Dr L s sd CysG evver e

Tabb C. J. Daniel 23 1.25 DV eeeeen 19 1964 D sd JE . Wh.

Teeel G. D. Keef 20 18 B 1962 11 1964 D Gv 0 Ws.

Teee2 Test hole 1439 52 4,75 Dr 10-58 seveee e T e e 1,960 1,905 L,C.

9baal Roy Jackson 20.0 b Dr 1964 7.98 7-10-64 N e et eeeee eees Wh.

gbaal ..do... 125 ..., e e 50 1964 D sd J,E  aeiin aeees Wh.

ech G. Zenk Est. 50 48 Du 1910 30 1964 D Gv JE a0
17aab Test hole 1438 63 L.75 Dr 10-58 ... ... T i eieee e 1,925 L.
18aaa Test hole 14-776 210 4.75 Dr 6-61 ... .. T he e e 1,918 IM.
18bbb Test hole 231 1.25  Dr 7-64 F 7-1-6k T eh eveen e 1,900  Plugged, L.
19daa Test hole 13-776 231 b5 Dr 6-6L siiien eeeaes . 1,940 IM.
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156-100, Cont.

Z0bca H. S. Pankowski 35 66 DU seseee eenens aeenns ] Cl  Cy,E  sevin aeann Wh, Lpc, T us°
20beel ..do... 85 5 Dr 1963 ko 196k s .. Cy,B  .evh el Wh, T k5°
20bec2 ..do... 65 5 DI siene. 25 1964 D Gv Sb,E e eeeen Wh.

2habe Earl Korsmo 164 s Dr 1920 130 1964 D 1g (03728 N Wh (923 ppm)
29aad Nicoline Arnt 20 36 Du 1950 17 1964 N Gv  Cn,E ... ee.. Wh

30cbal Ermo Cartier 207 4 Dr 1948 +1.8 7-14-64 s GV eeaer eeens eenen F 2 gom, T 50°.
30cba2 ..do... 19 36 Du 1943 9 1964 N Gv Cy,H  evvee eennn Wh, Ipc.

31lcad A. & G, Christianson 225 N Dr aieees P 196k N Gv Ceree e el F<1gpm, T 50°,
3Raaa Test hole 12-776 210 L.75 Dr 6-61  Liiiee eeeeen T be eeeee aeaas 1,918 IM.

33cdb Metzger Est. Spring  ..... P F 1965 S,IPT  vi eeire eeeee aeues F 300 gpm
33caa ..do... 11 36 Du aieees 7 1964 D sd Cy,H  .....  aean Wh, Lpc.

33cce Test hole 1433 63 L.75 Dr 10-58 seiene aiaaes T e eeees 1,620 1,900 L, C.

35ddal M. R, Smith 225 6 Dr 1918 210 1964 D Ig (1372 Wh (513 ppm), Lpc.
35daa2 ..do... 235 L Dr 1965 205 1965 D sd Cy,E 1,480 ... [

156-101

2bbb Test hole 15-T76 241 h.75 Dr 6-61  s.ivt seeees e ereee eeees 1,926 M

kead Even Johnson 38 7 Dr 1956 F 196k4 D,S ig Cy,E 2,020 ..... Ws, loi‘ 10 gpm,

T 5 C.

9dab Calvin Orth Spring ..... ce ieaess F 1964 D .. F 32 gpm.

104 W. H. Clay Spring ..... o e F 196k s Ig F 5 gpm.

11b ..do... Spring  ..... e e F 1964 N . F 20 gpm.
1lbch ..do... 100 6 Dr tiiiih teeens eeeens N Ig (01729 ; S Ws.

12¢cce Test hole 1440 52 k.75 Dr 10-58 s.ieve eeeens T e eeeer e 1,935 L.

lhacd J. M. Moline SPring  eever en eeeene F 1964 s L F 10 gpm

1kadb ..do... 95 kL Dr 1962 50 196k D,S 1g CYsE  vever aennn Ws.

15¢bb M. K. Harstad 265 i Dr 1963 © 215 1964 s Ig cy,E ..., ... Wh, L.

18bbe Test hole 30-776 152 L.75 Dr 861 ...... ... T e eeeer e 2,050 M.

19aaal E. E. Palmer 18 24 u  ...... 15 1964 D s4 Cy,H ..... ... Wa.

19aaa2 ..do... 38 L Dr 1951 16 196k s av CY,E  cooit el Wh.

19aaa3 ..do... 3k & br 1955 1 1964 D Gv LE Lo L. Wh.

20ced M. B. Nasner Spring  ..... e e F 1964 - Wa, F 2 gpm.
22aaa M. K. Harstad 265 i Dr 1959 110 196k D,S S84  Sb,E Ws.

22bbe ..do... 70 Dr I 58 196k 8 Gv Cy,G Wh.
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156-101, Cont.
238aa J. M. Moline 95 ... br 1962 55 1964 8 Ig (370 - N Ws.
23bbe M. K. Harsted 90 b Dr 1962 3 1964 ] Ig Cy,E  .....  ..... Wh.
2hebb Edwin Johnson 85 L Dr 1949 hs 1964 D,S Gv Cy,E ... ol Wh.
25aac Ermo Cartier 81 5 Dr 1948 26 1964 D Gv J,E cieer eeees
25adb ..do... 77 5 DX eeeans 37 1964 s g CYsE  weiee anien Wh.
26ddd Laura Moline 60 b Dr 1959 Lo 1964 D,S 8d E  eeeer eeeen Wh.
28dbb Emil Seidel 12 36 Du 1963 8 1964 D,8 Gv Cy,E  wveee aann Wh.
29ad E. F. Nagner Spring ..... e e F 1964 s e s eemee ewaes F 1 gpm.
29cdal ..do... 16 48 Du 190k 12 196k D,5 Ig  CY,G ereer enens Wn, T Wb°,
29cda2 ..do... 86 24 B 1936 80 1964 N ig CY  veren eeees Wh, Ipc.
3hee August Nasner Spring  ..... e eeeee F 1964 D,S e ereee eeiee e F 30 gpm, T 46°,
3hece ..do... 73 2l B veeens 33 1961 N c1 Cy,H [
35ba George Holmes Spring ..... e eenaes F 1964 D,S L&  seere eease eenes F 30 gpm.
35bbb Test hole 29-776 168 k.75 Dr 8-61  ..... el T e e 1,950 IM.
36beb Robert Andre 17 1.5 Dv 1954 12 1964 ] sd Co,E  suvet eaen Wh (513 ppm), Wa.
156-102

daa, Lawrence Mischke 54 I Dr 1956 2k 1964 s Gv Cy,H 3,430 ..., c.

8dac ..do... 127 L Ir 1963 37 196k D g Cy,E 3,030 ..... Wh, T 45°,
9beb H. 0. Mischke 65 L Dr 1957 25 196k D,s .. Cy,E ... ... Wh.
10bee George Halvorson 20 6 Dr 1959 F 1964 D8 GY  eeeen eeeen aeaas Wh, T 46°.
13baa C. B, Collins 12 ... Du 194h 10 1964 s 8d Cy,H  ..... ..., Wh, Np.
1hadal Harold Berger 180 b Dr 1961 ko 1964 D,S Ig Cy,BE  viiie e Ws.
1hada2 ..do... 20 36 Du ..., 17 1964 D Gv E v e Wh.
17aadl Mike Barkie 18 36 Du eeea.. 8 196k N c1 Bu,H  cveer aaenn c.
17aad2 ..do... 78 4 Dr 1952 26 1964 s Ig Cy,E  .eoih aees Wa.
17aad3 ..do... 67 4 D .aeees 33 1964 D .. [ 20 - Np.
20baa E. M. Slaamot 125 2k Dr 1920 116 1964 s Ig Cy,E ... ..., Wh, Wa.
20dad A. Owen 98 I Dr eea... 70 1964 s .- Cy,E ..., ...
25ced A. M. Higley 2k b DI vereer  seenes eeeeens D Gv (037 %
32baa 0. I. Harstad 203 i Dr 1964 70 1964 D,8 [
35888 Thomas Layons 160 5 Dr 1925 teeier eenean s Cy,E oo aial. Np, Lpc.
156-103

3add Marvin Chammess 185 4 Dr 1959 155 1964 D,s 8d Cy,E ... el Wh.

3cdd J. P. Yedstie 150 6 Dr 1918 85 1964 D,s ILg Cy,E ..een aeles Wh.
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156-103, Cont.

Sbbb A. L. Running 80 ..., Dr 1909 vieer eeeaes D,S Cy,E C eaes Wh.
5daa Carl Sanda 70 1.25 D ene.n Ceeee e D . CY,E  vveer aenn Wh.
6ddd A. M, Augedahl 130 L Dr 1911 120 1964 D,S sd (6320 - Wh.
Todd Lloyd Bakkum 230 L Dr 1962 s.ivh eeeeen D .. Cy,E veres . Wh.
8cdd Vern Trogstad 160 2k Du 1926 1h2 1964 D,S CY,E  cvvve eanen Wh.
9bbb . Test hole 60 k.75 Dr 9-65  ..iih aieass T P L.
11bbd M. G. Hanson 80 6 DI aevees Lo 1964 D,S 1g Cy,E N Wh.
12ccb Sam Allick 10 ... Du 1964 5 196k D .. ;R Ws.
12cce ..do... 80  ..... .. 1924 30 196k N Cy,H  ..... Wh.
15ddal A. W, Sutton 34 2k 1925 22 196k s E .. . Wh.
15dda2 ..do... 90 n Dr 1962 18 1964 N B T c.
15ddb ..do... 1k 2k Du 1933 9 196k D sd CY  eieen aeees Wh.
16cce Test hole ko 4.75 Dr 9-65  cieed T aieeens T e erees eeees 2,381 L.
17Tbaa Nels Trogstad 150 b Dr 1916 ....h eeenas D,s sa Cy,W s aenen Wh, T 47°,
2libba Wilbur Kalil 60 18 e e 59 196k s ig CY,G wenne eeeen Wh.
27dcel M. Austrein 70 ... Dr 16k4 Lo 1964 N e eeene eeere aeses Wh.
27dcee2 ..do... 4o 24 .. 1959 35 196k D o eeees eeees aeees

3laabl Charles Miller 180 6 Dr 1950 150.60 5-25-66 D,S . Cy,E 1,250  ..... W, T 4°, c.
3laab2 ..do,.. 130 6 DI tieeee  eeesse  eesens D . Cy,W vere  eeses Wh.
32add Test hole 4o 4.75 Dr G-65  Liieen aeeaen T . eree eenas 2,372 L.
156-104 .

3add Raymond Sveet 60 ... Dr 1962 c.iiee eaeenn D,s L Wh.
12add Ivan Sundet 8l 1.25 ce eeeees 4o 1964 D,S CY;E  waeer aiees Wh.
264dd Samuel Horab 1ko 6 Dr 1946 120 196k . D,S Cy,E ceiee eeses Wh.
157-95

lbch Arnold Ives 70 b Dr 1952 196k D,s 1g J,B eree eeses TS.
3ddc Test hole 752 30 5 Dr 6-53 teenee aneees T e eeees eeess 2,394 TS,
3ddd Test hole 756 Lo 5 Dr 6-53 T e eeens vee 2,k00 TS.
7ddb J. A. Simon 157 6 Dr 1915 1963 D,s sd Cy,E eere eeean

10abb Test hole 755 ko 5 br 6-53 c..iie eeaens T e eeree e 2,381 TS,
10cce John Swanesund 36 2k B 1943 30 1963 D,S sa Cy,W v e Wh, TS.
10dde Test hole 750 50 5 Dr 6-53 Liiiie eeaees T .. teeee eese 2,353 TS.
1lbab Test hole 753 30 5 Dr 6-53 c.ieih aeiees T v eeeee eeens 2,k03 TS,
1lbba Test hole 754 4o 5 Dr 6-53 siieee aeenee T e eere e 2,kolk TS,
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197-95, Cont.
11bbb Test hole 727 %0 5 Dr 5-53 34.58 5-21-53 T v eeaan 2,404 TS,
1llcee Test hole 726 80 5 Dr 5-53 12.37 5-21-53 T ceeee e 2,331 TS.
1ledd Rudolph Weflin 90 4 Dr 6-58 ... .. D I€ eieee eeeen eeean Y 5 to 6 gpm, L.
12be Amerads Petr. Corp. 8,312-

8,350  ..... Dr 1956 seeie. e oT Im  eoiie eeees e C.
1ibba Test hole 751 ) 5 Dr 653 i i T e e 2,36h 18,
1kced Lawrence Pederson 112 L Dr 1960 ...... Ig Cy,E  ..oin aaas Wh.
1bcde Test hole T49 60 5 Dr 6-53 ...... T cr eeeee e 2,325 TS.
15add Peter Braaten 32 6 B 1923 20.35 D Gv Cy,H ..... ..., Wh.
15ddd Test hole 725 90 5 Dr 5-53 5.12 T e eeeer e 2,293 TS.
17cad Francis Ostlund 32 2L B 1947 20 D,S 5d CY,E ceven il Wh.
19cce Test hole 7hl 9 5 Dr 6-53 seeren aneaes 2 2,304 TS
2la Tioga Country Club 3 L. Dr 565  tiiice cesean D sd 5159 Y4 to5 gpm, L
22asb Test hole 767 70 5 Dr T-53  teiier enean T e e 2,291 TS.
22aba, Test hole 748 60 5 Dr 6-53  ievie eeeen. T et eteer veees aeaes TS.
22cce Test hole 738 80 5 Dr 5-53 aiiere eeeens L 2,282 TS
22ccd Test hole 761 90 5 Dr T-53 terinn enans N 2,278 ]
22¢dd Test hole 760 90 5 Dr T=-53 siviir aieees T ee eveee e 2,282 TS
22dasa, Test hole Th7 " 5 Dr 6-53  iiiiie eeeann - 2,254 TS
22dad Test hole 769 €0 5 Dr T-53  heiinn e T vh eiien aewes 2,258 i)
22dda Test hole 770 70 5 Dr T=53 eeiiin aeeees P 2,252 TS
22ddd Test hole 72k 100 5 Dr 5-53 33.78 5-21-53 T ee e eeaas 2,2hk9 TS
23bbb Test hole 757 60 5 Dr T-53 ciiien eenans O 2,316 s
23cee Ray Lund 5 6 Dr 1945 Lo 1963 D,8 Gv J,E Lo.o0 eeeen Wh
2hcdd Esther Knoshaug 80 6 Dr 1955 seeeen eanunn D Cy,E  a.ieh aaens Ws
25bbb Test hole 743 100 5 Dr 6-53  tiiiin eeeann A 2,255 TS
26abbl Test hole 763 80 5 Dr T-53  ciinnn e T eh ieies eeees 2,27 T8,
26abb2 Signal Gas & 0il Co. 195  ..... DI eiiein e eeeees T eh e e 2,252 L.
26abel ..do.., 255 ..., DI teiinn eeenee eaeeen T eh aeeee e 2,251 L
26abc2 ..do,.. 255 ... DI weeens eener eeween N 2,253 L
26acbl ..do... Well 6 166 6 Dr seenn. 52 L-66 Ind sd Sb,E  ..... 2,238
26acb2 ..do.,., Well 5 179 20-6 Dr 61 b-66 Ind Sd Sb,E  ..... 2,24k
26ach3 ..do... 255 ... 3 T eh e e 2,243 L
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157-95, Cont.
26acb Signal Gas & Oil Co. 205 Dr- ceens . T v AN 2,234 L.
26accl ..do... Well 1 109 6 Dr R 54 L-66 Ind Sd Sb,E eees 2,215

26acc? ..do... Well 2 162 6 Dr A i L.66 Ind sd Sb,E et 2,230

26ace3 ..do... 205 Dr ereee eeees . R T er eees 2,234 L.
26bab Test hole 762 70 5 Dr 7-53 T . ceees ceee 2,258 18,
26bee Test hole 76k 90 5 Dr 7-53 T . 2,245 TS.
27aab Test hole 758 60 5 Dr 7-53 R T .. 2,249 TS,
27abb Test hole 759 70 5 Dr 7-53 ceeeee eeeeas T e e 2,273 TS.
2Tacdl City of Tioga 145 Dr 1952 P T . e L.
27acdz2 ..do... Well 1 54 9 Dr 1952 e veaen PS Gv T, PO Wh (395 ppm).
27ada ..do... Well 9 68 12-8 Dr 1960 34 9-60 Ps 8d,Gv  Sb,E v Td 151 ft, L.
27add ..do... Well 2 90 10 Dr 1953 i 5-53 PS 8d,Gv Sb,E cees Td 165 ft, L.
27bad ..do... Well 3 ~ 110 12-8 Dr ceeeen eeaens PS 84,Gv  Sb,E ceeen eeees Td 140 f£t, L.
27dbd ..do.., Welll 116 12-8 Dr 1954 b7 8-54 PS 8d,Gv T,E 1,730 ens Td 150 ft, L, C.
27dcb ..do,.. Well8 120 12-8 Dr 1960 60 8-60 PS sd Sb,E 2,070 PR Td 122 ft, L, C.
27ddb ..do... Well 5 93 12-8 Dr 1956 35 195 PS Gv  Sb,E ... cees. Td 126 ft, L.
27dde ..do... Well 6 100 12-8 Dr 1957 L1 1957 PS Gv  Sb,E L, C.

28aad Ed Fredricson 178 5 Dr 1920 70 .45 6-9-53 D Ig Cy P R Wwh.

28bbb Test hole 739 90 5 Dr 1953 e T .. veves 2,284 TS,

30aaa Test hole ThO 120 5 Dr 1953 eenus T .o i 2,293 TS,

30bba Estella Schmidt 191 L Dr 194k 96 1953 D,s sd Sb,E PN Wh.

32bab Ruth Stone 75 L Dr 1947 L1 1953 s sd Cy,E ces Veeen

33aas C. R. Cole 122 5 Dr 7L 1953 D Ig Cy,E Wh (513 ppm).
3hbaa City of Tioga Well 7 96 8 Dr 1958 55 1958 PS Gv,Sd Sb,E . e c.

35bbb Test hole 731 60 5 Dr 1953 ceens T .. 2,248 TS,

157-9%6

Sedd R. E. Delaney 20 48 Du 1940 P D c1 Cy,E veaee

Ldva Frank Murray 32 48 Du 1905 e D sd J,E e Ipc.

5add Lester McFarlin 85 2l B 1909 e PR D cL Cy,W ceres Wh, Lpc.
1lcde S. J. Joyce 34.0 2k B 1910 4.0 9-2-63 0 .. Cy,H Wl.

17aaa R. ¥. Tong 110 5 Dr caenan D,s . Cy,E Wh.

18bba Vernon Barman 180 6 Dr 1958 80 1958 D,s sa Sb,E 2,310 e Wh, C.

19baa Test hole 2o k.75 Dr 5-65 T .. Cieee eeaes 2,320 L.

26aaa Test hole 7h2 100 5 Dr 1953 T .. veeas .. 2,326  TS.



(1) (2) (3) (O )] (6) (7) (8) (9) (10 (11) (12) (13) (1)

157-96, Cont.

26cee Melvin Grargasrd 115 by Dr 1965 73.39 7-1%-65 D 34 Sb,E Ly ..., C.
27a8b Carl Meyer 12 60 Du 1915 6.0 9-2-63 D,S Gv Cy,E ... il Wh.
27da ..do... 50 12 B 1960 e eenen s 5d Cy,G  vunn
28cde E. J. Meyer 200 L Dr 1959 185 1959 s sd F51°78 A
29¢cce ..do... 1.1 16 B 191k 33.15 6-13-38 ves sa ..., Cesse aeees
3lece Dorvan Solberg 47 5 Dr 1928 Liiehh eeaaes D,s Gv PE ... aee.. Wh.
157-97 .
leee E. V. Qualley 178 b Dr 1955 rreas PN D sd P,E sveen e
3bbb Test hole 199 1.25 Dr 6-65 96.34 6-11-65 0 Gv N - 2,7% 2,26k Td 220 ft, L, Wi, C.
3ddd ..do... 178 1.25 Dr 6-65 96.83 6-11-65 o] Gv N L. 2,263 Td 200 ft, L, Wl.
5dbe Ed McMaster L8 18 B 1903 28 1963 D .. CY,E  viens wenen Wh, Lpc.
6aaa, Test hole 220 L.75 Dr 566  cieens seeaes T ee eeeee esaen 2,220 L.
8dac Carl Flaten 160 2 DI tieeer esseee waenes s Ig CYsE  weeve aiaen Wh, Np.
10cce Floyd Henning 166 k.5 Dr 1919 ciiiin eeenes S Sd Cy,E 2,k90 ..., Wh, C.
12ced L. V. lemire 250 L Dr 1960 seeien eaenes D,8 sd [+ 2 Wh (870 pom).
o 13cee Test hole 315 4,75 Dr 5266 iiiier eeses T e eiee e 2,320 L.
i lhcece ..do... 220 1.25 Dr 6-65 142.81 6-10-65 [¢] sd N 2,580 2,308 Td 2ko ft, L, W1, C.
17add John Thompson 100 2 Dr 1915 siises evenen D,s Ig Cy,B ... Lol Wh.
2lasa Test hole 220 k.75 Dr 566 vivier eeeen. T T, 2,312 L.
22¢cbe Johnson Bros. 149 by Dr 1931 .eeen aeenn. D,8 sd (1720 Wh.
25dcd A. L. Anderson 200 6 DI ceveer eeenen eeeeen D,S .. Sb,E  ..... ..., Wh.
26dda Lloyd Pederson 217 b Dr 1962 Lieier eeenen 5 8d CYSE  veevr een Wh.
30add C. M. Hodenfield 170 2 Dr 1910 b,s Ig Cy,E ..... ..... Ws.
35bee A, V. Rinehart 190 L Dr 1912 D 5d Cy,G eoe.. Leea. Ipc.
36cce Test hole 220 1.25 Dr 12-64 0 Gv N ... 2,303  Td 252 ft, L, Wl.
157-98
3bbb Chris Anderson 128 L Dr 1916 0 1961 D,s Ig Cy,E  ..... L.l Ws
lvaa Perry Boline 12 L Dr 1961 tieeen aeeean 8 sd CYE  eivve anaen
Saad ..do... 140 4 Dr 1915  .ceeenn eeenan s ig CysW  veeee aieen Ws.
Sbbb C. H. Jorgenson 165 I Dr 1963 95 1963 D .. [ 29 J
10aab otto langager 165 2 Dr 1912 Lieeeh eeens . D,8 1g Cy,E aleh e Ws.
14bbb C. D, Larson 150 6 Dr 1955 eesent aenene N .. CY  eveen eeaen Wh.
1hdad Elmer Halseth 70 6 Dr 1960 30 1960 s Gv Cy,E  ..oov aaeen Wh.
15¢bel C. D. Larson 204 L Dr 1917 130 1963 N Gv CY  eveen aeees Wh.



£f

(1) (2) (3) & (5) (6) (7) (8) (9) (x0) (31) (12) (13) (14)
157-98, Cont.
15c¢be2 C. D, Larson 145 I Dr 1951 129 1965 D,S 5d Cy,E 1,070 ..... c.
19aaa G. N. Jorgenson 90 b Dr 1942 50 1963 D,s Ig Cy,E  ..... ... Wh.
20cdc Gustaf Mortenson 60 6 Dr 1929 48 1959 D,S sa Cy,H  «ovve  oeal. Wh.
2lcac Karen Larson 50 I Dr 1926 L2 1963 N 1g Cy,E ... L.
22cbb Otto Langager 63 N Dr 1963 45 1963 s Ig Cy,E  .oovn el
29%ced lester Lawdermilk 30 L Dr 1948 1 1963 D sd Cy,H  ..... ...
29daa ..do... 42,5 2k B eee.. 19.25 6-17-59 N .. Cy,H  ceeve oaa..
33aad I. G. Amundson 15 ..., Dr 1950 cieiee vaenes D (032 Wn (342 ppm)
3hdd Wallace Hill 80 L Dr aee... 68 1963 D,s J,E a0
35cdd Almer Barstad 160 L Dr ... 150 1963 D,s (2 - ¥h.
cbb Alvin Westerso 200 5 Dr 1917 ceeeer eaeeen N Sd Cy,E ..o el Wh, Wa.
11b Nels Anderson 108 L - P N N Ig Cy,N  «ovvr eaen Np.
18cba Emil Anderson 120 b D veeenn eeaiee raaeens D Ig Cy,H  ...o. .. Wh, Ipc.
19bce Osmund Vallevik 150 L Dr 1961 70 1961 D,s Ig JE aaae Wh.
19ded Test hole 17-776 126 k.75 Dr 6-61 L.ieeh eeienn T o eeeen eenes 2,066 L.
21bbb Charles Fay 145 3.75 Dr 1930 111 1963 D,S Ig Cy,E 2,160  ..... Wh, C.
27ced Addie Bartels 27 2k B 1913 seeeie eenaen D,S Gv  Cy,E .ei. aienn Wh.
3hbee Test hole 158 4,75 Dr 6-65 21.5 10-8-65 T .. e e 2,045 . L.
157-100
3aba Hartvig Thorstad 130 i Dr 1941 100 1941 D .. (3729 ¥h (752 ppm)
5ddd Test hole 294 b,75 Dr 6-65  siieee eneens T ce e aeees 1,930 L.
Tdad L. P. Berg 175 5 Dr 1962 seeees eeneen D,s Ig 5179 N Ws.
9aac Test hole 35-T76 2h1 L.75 Dr 861  ...iih aienen e eeeee s 1,935 M.
12add Vern Lund 350 L Dr 1960 ...... P D,S sd (629 Ws.
13bca C. R, Larson 170 5 DE vevinn eenene eaeees D,S Gv [0 Wh.
1Ldac A. C. Coonley 159.0 L Dr  ...... 155.0 8-6-63 N o eeeee eeeee aeees
15ab Pauline Dullum Lo L4 Dr 1958 30 1958 s Ig Cy,W  eeevt ... Ws.
15bdd Test hole 19-776 116 h.75  Dr 7-61 vereen RN T [ 1,940 M,
15dce Acey Fay 20 ..., Du  s.eeeh ceeeen Cevas D 5S4 E ieee eeaen Wh.
17dcd G. C. Hamann L D D Wn (787 ppm), Np, Lpc.
2laba Donald Dullum 60 s Dr w7 ... Ceene s Gv Cy,E ... ... Wh.
22cec Test hole 16-776 315 4,75  Dr 6-61  cieeer eveens T b ieeee e 1,943  IM.



(1) (2) (3 (GO &) (6) (n (8 (9) (100 (1) (12) (13) (1)

157-100, Cont.

28acd Omar Njos 60 ..., Dr 1962 ciiiee eiaaen D sd E tiiee s Wwh.

30dec Edwin Sylte 190 iy Dr 1925 viause eesane N 1g Cy,E beane eeees

33cad Test hole 18-776 231 L.75 Dr T-61 eiiie aeaees T ve e saees 1,907 M

157-101

Ticaa Raymond Wolverton 6 L Dr .aeease 55 1963 5 Ig Cy,E ... ... Np

8bbe Glen Brevik 50 L Dr 1960 28 1960 D,S Ig 8 - Wh, C

16aad Williams Co. Park Bd. 85 b Dr 1963 ko 1963 PS Ig Cy,H  .....

17bcb Jack Breezley 3L.0 36 Du  eee... 21.0 8-5-63 N .. Cy,H  .....

20ccb Raymond Berg 120 24 B 1940 90 1963 D, Ig Cy,E ..... wn (376 ppm), Lpe.
23add Test hole 80 .75 Dr 5-66 cieeri eeaens T e emene eaees L.

30ced Reuben Hegge 165.0 5 Dr ... 117.0 8-5-63 N C eeeee aease

157-102

Taad D. M. Hought 104 b Dr 1946 ... aaaaes D,s 1lg JE ... Wh (598 ppm).
2cch H. W. Groth 148 6 DI aveeee eeeeen eeeaes D Gv Cy,E  ..... Wh.

&= 3ecee Mike Pasternak 145 k.5 DI vrenee  eeeans areens N st Cy,W ... Ipe.
¥ labe Bernard Andre 160 5 DI veeeee weeser eeeens D, ¢1 Cy,BE  ..... Wh, Ipc.

9ade Rustad Farm 1h5 6 Dr 1943 Laaeee eeeees D,8 Gv Cy,W  ceeen aeees

13ded leater Schmidt 144 6 Dr 110 1963 D,s sd JE  vieee eeeas wh (376 ppm).
1hced J. G. Hegge 180 L Dr 150 1963 D Cy,E ..., Wn (477 ppm).
17a88 0. J. Anderson 48 5 Dr 20 1963 D,s Gv cy,E ..., Lpc.

25add M. A. Anderson 180 4.5 Dr 160 1963 N lg Cy Wh, Ipec.
30abb W. R. Hinsverk 65 2k B 15 1963 s .. cy,E ... Ipc.

32aaa R. D. Berg 136 4 Dr 120 1963 D,S Ig JE ... wh (1,625 ppm).
157-103

2aaa Test hole ko k.75 Dr 9u65 ottt aeeann L 2,090 L.

3ebb J. M. Swanson ) 36 DU eeeann 12 1963 ] JE  ciiee aeens Wh, Ipe

3dad Martin Haug 123 8 Dr 16 ieies eeeses s . CY, W eveee eaean Wa.

5add Sanda Est. 100 18 B 1930 82 1965 D,S 8d Cy,E 2,700 .ie.n T 46O,

12dde Rustad Farm T2 4 Dr  eeen.. 28 1963 D,S Gv Cy,E 1,170 ... Wh, Lpe, C.
13dde S. A. Storgeth 50 12 B ... L7 1963 D, Gv J,E ... ... Wn (830 ppm).
23aad Test hole 160 L75  Dr 9-65 tieier aaeans T e e 2,l62 L
23bdb Archie Strand 93 N Dr 1912 15 1963 D,S  Lg  CFE  veiein eeenes Wh, Lpe
2hdcd Orlando Arnson 2l 24 Du 1942 10 1963 N 1g CY e e Wa, Lpc.
26daa Test hole 120 k.75 Dr 9-65  ciiihe eeeeen T e eeaes 2,420 .




(1) (2) (3) () (5) (6) (7) (8) (9) (10) () (12) (13) (14)
121-103, Cont.
26dcd 0. L Folstad 1ho 5 DI ciiiie veeeee seeees [ sd,lg Cy,E .....  ..... p.
29bbe Andrew Sveet 116 5 Dr 1952 .iiien veeenes D 8d E .0 aeee Ipc.
29cda Peter Sveet hs 12 B 1941 30.0 7-26-63 N I8 ereve vvies eaees Np.
3bab H. 8. Grimstvedt 2o 5 DI seveee eneene eeeeen D,S sd Cy,H ... oe... Ws.
35dab Jack Sever 2k 36 DU e 8 1963 D .. CYsG  vever avaen Ws, Lpc.
158-95
add D. G. McGinnity 185 n Dr 1955 vieree esiee- D Gv [
8cbb H, N. Hoseth 30 2k B 1946 25 1963 D Gv.  JLE ... ... Wh, Lpc.
12add Orville Eraas 150 ki Dr 1953 iaieee eeasn s Lg Cy,E  ..... ... :
26bbb Test hole 730 105 5 Dr 5-53 eivier eaeaes T e eeere eeees 2,432 L.
33bedl E. E. Haakenson 200 ok Dr frreee eeieee aeeeens s Ig Cy,E ... el Np.
33bcd2 ..do... 18 18 Du b, 12,4 6-1-53 D Gv Cy,H .....  ..... Wh.
3Laaa Test hole 729 80 5 Dr -53 14,98 5-22-53 T e aieee e 2,450 TS.
35¢ce Test hole 728 120 5 Dr 5-53 22.28 5-21-53 T e eeeee e 2,430 TS.
35dd Amerada Petr, Co. 5,241 20-7 Dr L-61 870 1965 M Ss Tu,G  ..... 2,434 T 140°
=
M 158-9%
2cdd Test hole 1643 136 L.75  Dr 11-59  seieee aenn.s T e e e 2,285 L.
3dad Marvin Overdorf 65 24 B 1910 10 1962 D,S Ig Cy,E  aooee aaal Wh (1,710 ppm)
sacc A. M, Johnson 119 L Dr 1956 s.o.h eeeenn 8 1g Cy,E ..o L.l Ws (85 ppm)
6ddc Albert Dahl 63.0  ..... Du ... 19.5 9-4-63 s .. Cy,H  ..... ... Wh.
geee Marshal Simpson 9 2k B eee.s 69 1958 s c1 Cy,E  ...0 aeeen Wh, Np, Ipc
104dd John Sundhagen 85 2k B 1910 50 1963 s Ig Cy;E  ..... ...l
1labb R. L. Sagaser 126 b Dr 1963 50 1963 .. e eeeee aees eeae Y9 gpm, C
llcaa Alfred Sundhagen 119 6 Dr 1953 50 1963 ] sa Cy;E ... ... Wh.
12bbb Clinton Torgerson 175 L Dr 1957 8 1957 D,S Ig Cy,E  ..... ..., Ws.
1hecdd Test hole 1635 136 k.75 Dr 11-59 aiiien eeeenn T e eeees e 2,295 L.
15add Ingman Iverson 22 2k B 1960 16 1963 D,S sd Cy,E  .....  ..... Wh.
18ded Thor Rosenvald 32 2k B 1936 15 1963 D Gv Cy,E ..... ...
22bda Erling Olson 192 6 Dr B D,8 Ig Cy,E ..., ...,
23baa Test hole 163k 126 4,75 Dr 10-59 .ieeen e T o eeere eeaes 2,295 L.
25dcbl Henry Bohlman Lo 18 B 1949 30 1963 D sd Cy,E  .....  .....
25dcb2 ..do... 63 3 Dr 1964 42 1965 D sd J,E 2,910  ..... c.
33cee James Simpson 160 5 Dr 1941 125 1961 s Ig (0370 S Wh, Np.
35ddd W. E. Benson 217 6 Dr 1922 170 1963 N 8d,Ig Cy,G  seves aue.s Ws, C.



(1) (2) (3) ) (3 (6) (7) (8) (9) (10) (11) (12) (13) (14)

158-97

2aab Anne Magnuson 68 2k B 1916 .viiin eeaann D,S Sd CY,E  cvvee e Ipc.

3344 Raymond Frantzich 53 [ Dr = cvivh eeeees e D,8 sd Cy;E oo aen.. Ipc.

5bbb H. G. Becker 39.0 ..... e e 25.0 8-29-63 N e eeeeeeeeen

8dde M. N. Oase 150 6 Dr 1918 125 1963 ] sd Cy,W ... Wh, Np, Lpc.
128ba Arnold Bauste 70 2k B 1929 P ceiees D,8 sd Cy,E ..., Wh.

13ccd T. A, Brekke 128 -6 Dr 1920 70 1960 D 8d Cy,E  cuvir oaen Wh (752 ppm), Lpec.
17dab Julia Grimson 108 18 B ... 75 1963 D .. Cy,E  oond e Wh (2,000 ppm).
19aaa Test hole 178 1.25 Dr 6-65 76.59 7-14-65 0 sd ..... 3,175 2,235 Td 200 ft, L, Wi,
19aab Einar Stundal 185 4,5 Dr 1957 76 1963 D Gv E o i e Wh, Np, Lpec.
20aac Erling Stundahl 1o by Dr 1912 100 1963 N Ig Cy,H  vover aenn Wh, Np.

2laaa P, M, Larson 50 18 B i 20 1963 ves .. Cy,E ... Ll

22decd Test hole 190 k.75 Dr 5-66  ciieis eeecee T e e e 2,269 L,
26bbb Carl Brekke k5 2k B B N Sa Cy,E ... aaa.n Wh, Lpe.

28aasg Test hole 220 k.75 Dr 5466 cievnn el S T e ereee aeee 2,260 L.

28bde Arne Raad 35 2k B 191k 20 1963 D Ig [632% ; S

33bbb Test hole 198 1.25 Dr 6-65 70.16 7-14-65 0 sd 2,240 2,235 Td 220 ft, L, W1,
35ddd Carl Perdue 65 6 D ... 20 1963 s Ig Cy,E ... L.l

158-98

laad Raymond Jacobson 100 i Dr 1961 8L 1963 D Ig Cy,E  oaeh aea. Wwh.

2aad Larg Marsaa 194 4 Dr 1914 100 1963 ves Ig [+ Wh.

Leee Test hole 138 1.25 Dr 6-65 65.10 7-13-65 0 Bd  ieve aeees 2,182 Td 160 ft, L, Wl.
hdad Clarence Soholt 90 [ Dr ...... 50 1963 s . CY, B vevee aaens Np.

7ddd Test hole 280 1.25 Dr 6-65 121.14 7-13-65 0 GY  aae 2,800 2,226 Td 304 ft, L, Wi,
9dad Test hole 1520 178 4.75 Dr 5-59  sereir aveens T v eeeeeaaean 2,182 L.

10cca D. V. Soholt Lo I Dr 1920 30 1963 s Ig (729 : S Np, Ipc.

11bab Everett Johnson 130 2k B iena.. 80 1962 .. .. CY  eveer wenne

12bbb Lars Marsaa 33.0 2k B eeenen 26.0 8-2k-63 . Cy,H  eaver wieen

13a8a Gilbert Flaten 120 16 B 191k 50 1963 . (3 2 Wh.

13cch Test hole 218 1.25 Dr 6-65 57.85 7-14-65 o] te ereee eene 2,208 Td 260 ft, L, Wl.
15dadl Andrew Ring 160 L Dr 1952 Lo 1963 D,S . JLE  L..0 L Wh.

15dad2 ..do... 138 2 Dr 1937 60 1959 s sd Cy,W oot aeees Wh.
15dad3 ..do... 15 36 Du 1920 13 1959 D sd Cy,H  ievr auenn
2laaa Test hole 1519 189 L.75 Dr 5-59 ... P T e eeere e 2,203 L.




=

-3

(1) (2) (3) W (5) (6) (7 (8) (9) (0 () (12) (13) (14)

158-98, Cont.
2ldac Lyle Skaare 175 b Dr 1916 125 1963 s sd CYsE  cvvee e Wh.
2lbee P, H. Binde 155 5 Dr 1914 60 1963 N .. [ 25 : SR Wh.
25¢cce Herman leite 70 2l B 1943 30 1961 D sd [ 8
25dde W. & A; G. Hill 68 6 1 D,S .. [0 2 Wh.
26dce C. R. Anderson 70 2k - D,s Cy,W  evve aeen Ipe.

158-99

2bec C. W. Stordalen 150 4 Dr 1916 ...... s Ig Cy,E  ..... o... Wh.

hebe J. A. Hillestad 1ho 6 Dr W5 L. ... . 8 .. Cy,E ..o ael. Wa.

Sbbb Test hole 189 k.75 Dr 6-65 ... e T o e e 2,069 L.

Sece Olaf Evenson 87 b Dr 1962 80 1963 D,S sd Cy,E ... ... Wh.

Tece Edgar Hylland 118 k.5 Dr 1956 90 1963 D,S sd Cy,E  ..... ..., Wh, Np.

7d4dd Test hole 100 1.25 Dr 6-65 75.80 7-13-65_ 0 sda ..., 2,500 2,089 Td 200 ft, L, W1, C.
1lbab Truman-Opperud w6 ... Dr 1956 ciiier aeenes N e eeeee e eee Wh, Np.

12dcc Christ Soiseth 150 5-2 Dr 1917 130 1963 D,S 84  Cy,E 2,370 ..... Wh, C.

13ddd Test hole 258 1.25 Dr 6-65 145.95 7-13-65 o] Gv ..., 1,900  ..... Td 29k ft, L, W1, C.
1hbeb A. T. Kvande 9% 6 Dr 1961 70 1963 D sd Cy,E  .iee. el Wh.

1hdde Sidney Larson 165 b Dr ... 150 1963 s 1g Cy,E .. .. Wh.

15aaal Test hole 180 1.25 Dr 6-65 50.63 7-13-65 0 Gv ... 2,770 2,119 Td 210 ft, L, W1, C.
158882 ..do... 130 1.25 Dr 9-65 49,55 10-7-65 0 sa ... 2,140 2,118 T4 160 ft, L, W1, C.
15bed E. L. Bibler 83 ..., Dr 1953 8 1963 D,s . E' ciiih eeees Wh.

16cdd Floyd Hogeland 85 b Dr 1955 80 1965 s sa ..., 2,110 ..... Wh, C.

18cee J. B. Skaare 180 k Dr ... 120 D sd E Laiee e Wh.

20cde Arthur Opsal 150 3 Dr .. ol D sd P,E ... el Wh.

22cbe John Opsal 140 3.75  Dr 1907 .eenn. s 1g Cy,E ... el Wh.

23ced Gordon Hendrickson 172 2 Dr 1916 ...... S sd Cy,E  ..... ... Wh, Lpc.

26cde A, W. Helstad 180 6 Dr 1951 2.0 N 5

27ada Gunnar Kvande 165 I Dr 1962 150 1962 s cy,E  ..... ...,

28add Berger Helstad 180 5 DI vererr eeeeen neeees D .. Cy,W  weee el Wh.

31bad J. J. Erstad 186 5 Dr 1911 sevenh aaeees D sd CYsG  cever aenen Wh.

158-100

b L. B. Solberg 65 b Dr 1959 20 1963 D sd Cy,E  c..o. ol

hece Harvey Solberg 65 6 Dr 1919 20 1959 D,S 5d Cy,W .ol .. Ws.

Saaa Test hole 1515 105 L.75 Dr 5-59  teiien araenn T e heeee aveee deees L.




(v (2) (3) () (6) (1) (8) (10) (1) (12) (13) (1)

158100

Gabbl Test hole 22-776 326 k.75 £ 5 N e eeees eeaes 2,000 M.

6abb2 V. C. Anderson 8 ... 1943 30 1963 Gv JE .0 o

6ddd Test hole 80 3 6-64 +.37 7-9-64 sd ..., 1,190 1,970 Td 336 ft, L, Wi, C.
Tbdb Test hole 25-776 63 .75 T-61  ciiiet veaaan Ce e e 1,980 L.

Tdcd Freeman Est. 52 6 1936 F 1963 Sd ... aeeee e

8daal Test hole 160 1.25 5-66 21.97 6-21-66 84 ... 2,160 1,998 Td 189 ft, L, C.
8das2 Test hole 8o b 5-66 25.95 6-21-66 GV aeen. 2,340 1,998 Ta 94 ft, L, C.
Jeeb Gordon Axmess 78 b 1950 28 1963 sd JE  aaeee L Wh, Np.

llece Test hole 210 k.75 665  siiiin eiaens e eieee e 2,082 L.

13cdd John Krabseth 146 2 1911 seeens neaaes 54 Cy, B ..ovv ol Wh.

1kede Hilda Jobnson 160 s 1962 148 1963 54 (032 Wh, Wa.

17abb Norman Helgeson 110 1.25 5-66 16.72 7-5-66 5d,Gv ..... 2,250 1,983 Td 136 ft, L, C.
17abel ..do... 67 1.25 L.66 26.95 7-5-66 Gv ... 2,630 ..... 74 84 £, L, C.
178be2 ..do... 80 1.25 566 .eiih aeunn. 84,6v  ..... 2,700 ..... Td 94 ft, L, C.
17abe3 ..do... 90 1.25 5-66 27.65 7-5-66 SA,GY  eeert vaner eeeen Td 105 ft, L.
17abel L.do... 92 1k 7-66 2h. 77 7-5-66 8 ... 2,550 ..., c.

17abe5 ..dou., ceee i 7-66 23.35 7-5-66 S

17abd s.dou.. 70 1.25 5-66 2k .25 7-5-66 GY  aeeee eeeen 1,993 Td 73 ft, L.
1T7ach ..do... 60 1.25 5-66 24,82 7-5-66 SA,GV  nevue eeeen 1,988 Td 70 ft, L.
17ada ..do... 45 1.25 5-66 19,44 7-5-66 sa ... 1,970 1,987 T4 52 ft, L, C.
17caa Test hole 21-776 9k b5 52 T 1,980 IM.

19cec Test hole 1442 8h L.75 11-58 ...... e e 1,730 ... L, C.
20aab Lawrence Smith 96 b 1962 76 sd Sb,E 1,880  ..... c.
21dde Herbert Eidsvoog 165 3.5 1945 95 sd Cy,E  ..... ..., Wh.

26ass Test hole 130 1.25 6-65 117.85 - N 2,137 Td 157 ft, L, Wl.
26aca lester Quie 287 b 19u4 180 Cy,E ... i Wh (376 ppm).
29bdb Minnie Anderson 12. 26 B ... 5.52 Cy,s W  eeeee e

30ddd Test hole 20-776 315 475 7-61 ...... o e 1,935 M.

3lach Lloyd Berg L. 1959 ...l Gv E i aeaa.
33abb Henry Gafkjen 160 Iy e ..., sd cy,E ... .l Wh.
3hbde T. C. Walstad 130 5 1915 70 84 CY,E  sieeh aien. Wh.
35bb Selmer Gafkjen 162 b 1918 ..., sa Cy,E ... Lol Wh.
35dac Clifford Ryen 350 2 1923 ...iih ceeaens sd Cy,E ... ...,




o

(1) (2) (3) ()  (5) (6) (1) (8) (99 (10) (11) (12) (13) (1)

158-101

2bch Henry Grev 116 iy Dr 1957 16 1957 D,S Ss J,E 1,970 ..... Ws (85 ppm), C.
2vee ..do... .6 2k B ... 38.75 8-16-48 D,S . Cy,W ... 2,041  Wa.

liada Severt Kingstad 130 [ Dr 1957 70 1963 D,S . S Ws.

4bda L. J. Ingwall 180 6 Dr ... 156 1948 D,8 Cy,W  ..... cees Ws.

Sbbbl 0. A. Rustad 190 6 Dr .eeenn 145 1948 N 2,195

5bbb2 ..do... 90 6 Dr ... 82 1948 D,S Ss Cy,W  coive Lael.

8bbb R. 5. Moorehead 66.0 2k B e 52.0 8-3-63 s sd- Cy,E ..... . Wh, Lpc.
10aac G. A. Magnus 50 6 DV ceenie vaees eeeaees D Ig Cy,E  «..oh oaeen
1ladd Bourrett & Sons 48 2k B tiieee ieeee eeeees D,S Gv Cy,E ..... .
22abb Wilber Werner 365 3 Dr 1921 165 1963 D sd Cy,E ... el
23saa Bourrett & Sons 16 36 1 1" 1963 N sd (o Wh.
23ddd Mabel Amsbaugh 60 L B ... ho 1959 D,S 84 Cy  .eeer aees
24dee Test hole 14k 63 L.75 DI vereve emieee eeaaes T v e eeeee e L.
28dad J. B. Poeckes 96 2l B .eens 30 1960 D g (220 .
158-102

aaa Howard Ross 165 6 Dr 1950 siieen eeeeen D . E e e wh (427 ppm).
Sbeb Carl Knutson 15 36 Du ... 11 7-29-63 D,8 8d,Gv Cy,E  ..... ..., Ipe. .
8baa Arne Krogen 90 2k B 1929 seiine eanans s 1g Cy,E ... i Wh, Np, Lpc.
8cad Reynold Oster 120 2k B 1959 100 1963 D,8 Gv JE ... L Wh, Lpe.
gobe George Haugen 313 3 Dr 1949 2h0 1963 D,8 8d Cy,E  ..oov il Ws.

9ddd Emma Haugen 30 48 Du  ...... 25 1963 D,S sd J,E L. o Ipc.
13aaa Robert Moorehead 160 5 DI weeenr eesnes eanens D,8 Ig Cy,W  .....  ..... Wh.
174de leo Seven 30 2k B 1930 14 1963 D,S Gv Sb,E ... ... Wh, C.
18cbd Gilmer Thome 150 I Dr 1958 cieeir enennn D,S 1g Cy,E ... L.l Ipc.
20bbd L. J. Rassier 200 iy Dr 1953 50 1963 8 .. Cy,E  ..... ... Np.
23daa Alphonse Muller 59 2k B 1942 45 1963 D,S sd (o325 N Wh (770 ppm), Lpc.
2hdee Phillip Rassier 80 6 Dr 1958 60 1958 D Gv,8d J,E ..... aaeen
28aab 0. J. Anderson 80 2l - SR 60 1963 D .. 8 Lpc.
28aba ..do... 2ko 6 Dr 1960 200 1963 Irr .. Cy,E 2,930 ..... Pumps 5 gpm, T 48°, C.
28bbe Nick Andre k1.0 16 B aeenn 6.0 7-30-63 N Cy,H  veene aien.
29bbd Harry Handte 180 5 Dr 1958 150 1963 s Gv E Lo e
30ade Norbert Kueffler 110 3 Dr 194k 58 1963 K g Cy,E L,v70 ..., c.
3lcde E. C. Vig 120 6 Dr 1915 ceeiee aeee.n Ig Cy,W  «o..o L. Wh, Lpc.
32ddd Pasternak Est. 160 6 DY eeveen eiees eeaaas D,8 E  cieee ee Wh, Lpc.



oS

(1) (2) (3) () (5 (6) (7) (8) (90  (0) (11) (12) (13) (1)
158-103
Tcbe Teat hole 25 1.25 Dr 9-65 6.27 10-8-65 0 GY  eee.s 1,230 2,100 T4 80 ft, L, W1, C.
Taad Milo Langberg 35 2l B 1916 Iy 1963 D,S sd TE ceeee eean Wn (615 ppm), Lpc.
1lbbe Emmer Falvag 330 Iy Dr 1956 eeeenn eeeeen s sd Cy,B evenn i Wa, Ipec.
12ac D. J. Thome Lo 2l B 1961 32 1963 8 Ig (030" A
13bbb Lawrence Clementson 104 18 T 50 1963 D,S Ig JE e e Wh (325 ppm).
1laaa Test hole 80 4,75 Dr 965 cieine avenns T e e e 2,245 L.
18daa A. T, Muller 65 2k B 19hh 55 1963 D Gv B ieiee aeees
19ddd Aloys Muller 90 24 B veeeie eennee aaaans D,8 Ig SHLE eeen aaees Wh, Ipc.
20aas Albert Muller o o ... Dr 1957 b 1963 N LE  eeees eweee eaees F 2 gpm, T A7°.
20bee Albert Seven 138 5 Dr 1916 116 1963 D,8 Ig 0 wh (308 ppm), Lpc.
2hbdb Alvin Andre 50 6 Dr 1953 eeeenn aeaens D,S sd TE  ceiee eeees Wh.
25bbe Test hole 80 k.75 Dr 965  ciiivr eaenes T e eeeee eeees 2,205 L.
33cde Maurice Swanson 60 6 Dr IOUT et e S Gv [0372% J Lpc.
159-95
1ddb John Goedert 153 6 Dr 1915 100 1963 8 sa CYsE  evene eaens Wh.
10cce Helge Holte 30 36 Du 1916 27 1963 D,S Sd CY,E avvvn eeenn Wh, Lpc.
1lcdc R. 0. Hanson 129 aee. Dr ciieee eeeeas eeaeen S .. Cy,E  .oovn aaeen Wh, Wa.
1hceca Simon Berg Co. 16 48 Du 1921 13 1965 D Gv Cn,E 1,h00 ..., T 48°, C.
1hdbb Donald Barden 22 36-1.5 Du-Dv ...... 16 1963 D sd [o1" 2%
1kave Test hole 1640 127 k.75 Dr 11-59 cevene aeeans T e eeres eeeas 2,230 L.
1hdee Test hole 1637 25 Dr 11-59 b 1959 N Gv N 2,050  ..... C.
15aad Test hole 1641 200 k.75 Dr 11-59 veveer eeanes T e aener e 2,260 L.
15¢cee Test hole 240 k.75 Dr B-65  iiier aeeans T .. e e 2,300 L.
15dda Test hole 1642 31 5 Dr 11-59 i 1959 T Gv N 1,510 ... c.
198.ab Test hole 220 4,75 Dr 865  tieiie anaeens 1 2,320 L.
22aaa Test hole 1636 157 L, 75 Dr 1159 eenunr eneaes T ce e eeaas 2,220 L.
22dce Reuben Tande 320 4.2 Dr 1959 Lo 1959 N sd CYsE  ceeer aeean Wh, Lpe
23dad Test hole 1638 42 L.75 Dr 11759 cveeee eneaen T ae e 2,930 2,220 L, C.
2laba Test hole 1647 105 b.75 Dr 12-59 cenene aeaeens T ee eeves eeses 2,210 L.
2libbe Mary Roloff 2k 6 Dr eieees 16 1963 D,8 84 J,E,Cy,W .eii. aaeen Wh.
26¢bb A, K. Strid 325 . Dr e 100 1963 D % 2 L, C.
30ddd E. F. McGinnity 215 6 0 ] ig Cy,E  veiir aens Ipc.
31bdd Westberg Farms 25 7 Dr 1953 15 1963 D B P Wh, Lpe



(1) (2) (3) () (3) (6) (m (8) (9) (10) (11) (12) (13) (1k
159-9
ladd L. P. Nelson 80 [ Dr 1950 feiene eeaen . s .. Cy,E P .. Wh, C.
2bad E. Asluckson 20 Du cheune assess rreaes D,s .. Cy,H Wh, Lpc.
3ddd George Peterson 320 k.5 Dr 1952 80 1965 s sd Cy,E 5,280 . c.
13cch H. & H. Olson 130 18-6 B-Dr 1930 30 1963 s e Cy,E feenn veee
1hedd A. A, Suendsaye 230 e Dr 1956 PO Ds g <Cy,E Ws.
18abe Martin Lien 200 N Dr 1913 ceaee ceaes ] Ig Cy,E ceees vees Wh, Lpe.
18dab Rebecca Halvorson 30 Du N N .o Cy,H
20cee Test hole 180 L5 Dr 9-65  .ieeii aenn. T .. 2,300 L.
21add Ole Strand 250 N Dr 1916 ceeeas ] g Cy,E Wh, Np.
22¢cec Test hole 200 b5 Dr 9-65 veees T .. 2,300 L.
23baa Test hole 170 4,75 Dr 9-65 ceae RN T . ceere e 2,280 L.
23cca E. G. Langdalen 17 36 Du fereer eneeen eeeees D sd Ipc.
25bba Albert Bronson 15 48 Du ceeens 6.0 9-5-63 D 84 Cy,H e ciees Wh, Lpec.
27cbb A. C. Farland 18 24 B 1952 e eeen N sd Cy,H PN P Ipe
29bbb Maynard Halvorson 66 2k B 1938 ko 1962 s sd,Ig Cy,E Wnh (1,685 ppm).
Y 3lcee Lester Smith Lo 30 B Cevees 15 1963 s .. Cy,E e Wh, Np.

3hvbb Test hole 16k5 17 b.75  Dr 11-59  ..... T .. 2,300 L.
3lkcee Test hole 164k 115 k.75  br 11-59  ...... T .. .. 2,320 L.
159-97

2baa City of Wildrose 119 12 Dr 1952 60 1962 Ps Gv Tu,E 1,340 N T 48°, 1, C.
3ece Test hole 115 4.75  Dr 10-63  ...... e T . eree e 2,270 L. -
3dda Ovedia Murphy 200 L Dr ... eeee eeeeen [ e Cy,E ... P Ws, Wa.
Sbab Malcolm Lysaker 170 3 Dr 1948 e RPN s 8@  Cy,E hees . Np.

Taaa Lawrence Sundsrud 2l 2l B 1961 P R s . Cy,E e P Wh.

9aab Jonas Kuilhaug 58 b Dr 1953 ceiees P D 84  Cy,E ceeee ceees Wh, Lpc.
10ada laritz Sevre 170 6 Dr Ceee s g Cy,E Wa, Np.
1hced S. J. Styve Lo 6 Dr 1953 35 1963 D sa E ceeas Ceaee

17adc Leland Anderson 30 12 B crraee aeaaan D .o J,E Wn, Lpc.
18aad John Holland 55 I Dr 1963 35 1963 D Sd  Sb,E Ipc, L.
21ccd Arne Ring 35 2k B D,S sd Cy,W Wh.
2ldad A, M. Johnson 60 2k B erees s .. Cy,E Wh.
2hedb 0. C. Nelson 33.0 2k B PR 20.0 8-29-63 N .. Cy,H ceeen

26aaa Test hole 100 .75 Dr 9-65 PP T .o e 2,350 L.

26cde Bertha Christopherson 50 30 B 1961 . . ceenn s ig Cy,E eees Wh.



(1) (2) (3) (5 (8) (1 (8) (9 (10) (11) (2)  (13) ()

159-97, Cont.
2Baaa, Test hole 60 b, 75 Dr Geb5  eiinis eeean T e eeee i 2,350 L.
30aaa ..do... 60 k.75 Dr 9-65 cieiir erenen T e eaene e 2,290 L.
32ccd Elsworth Jacobson 52 I Dr 1953 ho 1963 D,8 Gv (3728 RN Wh.
35cec L. M. Evanson sk L. Du 1913 50 1963 D sd Cy,E  ..... ... Wh (187 ppm).
36aab Clifford Christopherson 4O 4 Dr 1958 27 1958 N Ig Cy,E ... L.l Wh, Wa, Lpc.
159-98
ladd E. A, Nelson 21k 4 Dr 1950 160 1963 8 Ig [ N Wh (170 ppm), Wa, Np.
lecdd F. J. Mikkelson 306 6 Dr 1962 150 1963 0,8 sa 5179
ldee ..do... 50 36-24 B ..., 25 1948 D,8 sd (03725 : A
Zcee C. T. Solen 130 L Dr 1918 117 1962 D,8 sd Sb,E ... ... Wh (255 ppm).
3dce Lawrence lerbakken 250 k Dr 1962 coivee eeeeen [} ig 15178 Wh, Wa, Np.
Laa C. J. Vicha 234 5 r ...l 194 1948 D,3 sd Cy,W  wever ...,
5ddd Joseph Lerbakken 210 3 Dr 92 180 1963 s Ig Cy,E  oeeet el Wh, Np.
6bbd 0. C. Viig obyey i Dr 1928 163 1948 D,8 1g CY,E  eevee ennn Wh.
6cea Edna Marsaa 131 3 D ... 12k 1962 s sd. Cy,W ... L.l Wh.

“ 8aaa Clars Digerness 28 22 B 1962 15 1963 D,8 Gv Cy,E  ..... eees Ws.

N
9add Otto Lerbakken 200 4 Ir 19kg 160 1948 N g [0 Wh.
108ad Test hole 216 1.25 Dr 9-65 156,50 10-7-65 [o] Gv e 3,840 2,230 Td 260 ft, L, W1, C.
10aca, Village of Corinth 200 L Dr ...... 130 1948 N . Cy,H  covev aaen.
10acd Melvin Wisdahl 135 4 Dr 1958 90 1963 D 8d Sb,E 890 ... c.
12ded K. J. Sundsrud 250 2 Dr ... 100 1948 s Ig CY, W ceeer e Wa.
13aa ..do... 346 2 D ..e... 100 1948 ] Ig Cy, W cvee e Wa.
19bdd Lucy Halvorson hoo 5 Dr 1959 170 1963 B Ig Sb,E ... .. Ws.
20cbb Test hole 3 1.25 Dr 9~65 52.92 10-7-65 o] Gv . 2,170 Td 120 ft, L, Wl.
21ddd ..do... 120 L.75 Dr 9-65 .t aeeaen T eh e e 2,340 L.
23aba, J. 0. Hanson 15 36 Du 1920 ciaiee easane D,S Cy,E ... . Ipc.
26aaa Test hole ko 4,75 Dr 965  treier eeennn T e eeeee e 2,360 L
26abd Martin Hegseth 60 2k B 1915 52 1963 D,S sd Cy,E  ..o.0 aeaen Wh.
27884, Negs Farm 60 2k - D,s sd [0 0 Lpc.
33add Anne Thunberg 185 3 Dr ceiiil iiiiee e S . CY  ceeer aeaen Wh
35dce P. S. Asberg 196 4 Dr 1916 70 1963 D,S sd CY,E eevee inan Np
159-99
2baa Emil Forsberg 228 6 Dr el 178 1948 D,8 ig Cy,W ..l Ws.
Ladd A. E. Forsberg 180.0 b Dr 1930 165.0 8-10-63 N GV aiiie aaaes 2,180 Np.
kada s.do. .. 80 L Dr 1960 sviene neenen D,S sd (3728



(1 (2) (3) (&) _(5) (&) (1) (8) (9 (100 (11) (12) (13) (34)

159-99, Cont.
9dbe M. O, Otteson 165 6 Dr ... 4o 1948 D,S .. Cy, W  ..o.. L.,
10bee J. F. Dahl 80 6 Dr  ...... 57 1948 D,s sd Cy,W ..., ...
1ldca Ervin Lohse 133.5 6 or ... 130.80 8-19-48 N e e e aeeen
13beb ..do... 86 i Dr 1949 81 1963 D g (63729 . Wb (120 ppm), Lpc, L.
14adal ..do... 50 48 Du N L6 1948 S . (03 N Np.
1lada2 ..do... 196 5 Dr ... 106 1948 D .8d E hien e Ws.
1hced Emil Bilquist 52 N Dr T1950 siives aaeens D .. CYsE  ieet aeee
19add Clara Kemmer 180 5 DI tivvvr resee eeeens s e Cy,E  ..... el Wh, Lpc.
21adc P. E. Peterson 108 I Dr 1919 98 1959 s 8da Cy,W ... L
21dab Ray Anderson 140 b Dr 1946 110 1963 D ig P,E 877 ..., [}
22¢bb Alamo Farmers Coop 128 I Dr 1958 88 1965 D sd Cy,E 1,270 .e... c.
22¢cb Test hole 95 L.75 Dr 10-63 s.ih aeennn T e ereee e 2,110 L.
2hech ..do,.. T k.75  Dr 6-65  .eiiir eeelan T ve e e 2,150 L.
26daa Ervin Iohse 170 N Dr 1959 80 1963 s Gv [0 2
2%aaa Test hole 1518 115 L.75 Dr 553  eiiier aeeaen T e ernee e e L.
& 30add Test hole 63 4L.75 Dr 6-65 ... .. cees T e eeeee e 2,180 L.

3labe Alma Tuedt 118 3 Dr 1945 90 1963 s sd [ % Wh.
159-100

1abd W. C. Holm 50 b Dr 1959 ciiiin aeeen D,s Gv 8 2

1cbb Test hole 330 k.75 Dr 566 seiein seeaens T ch eeeer e 2,030 L.
2add Oliver Holm, Jr. 370 I Dr 1955 F 1963 N T Wh.
3che Henry Knudsulg 19 5 Dr 1948 19 1959 D,S Gv  Cy,E ... ...

Saaa Test hole 1522 168 4,75 Dr 5259 eiiier aaenae T ce eeeee e 2,000 L
baac Albert Jorstad 58.7 5 Dr. ..., 51.1 7-28-63 N oh iiin eveer aaean

10bbb Test hole 200 k.75 Dr 6-64% ... el T e v eaees 2,040 L.
13cce Arnold Berve 82 5 Dr 1933 62 1948 N S84 Cy,E  veier ane.. Wh.
15bbe Henry Williams 96 5.5 Dr 1923 66 1959 D,S Gv E a0 ...

15¢ee X. L. Esterby 61 18 B 1912 50 1959 D,S ¢ Wh
15dcal Rose Bibler 25 36 Du ... 15 1 N Gv Cy,H ... ai... Wa, Np.
15dca2 .do,.. 125 6 Dr e 26.12 8-18-48 N sd Cy,W  .ever aeaen

16bbb Test hole 1521 9l L, 75 Dr 5.5 tiieee aeen.- T hr ieeens eeen 2,0b0 L
18bbe N. J. Oyen b5 6 DV veenes 35 1948 D,s .. Cy,H ..... 2,030

2laaa Albert Knutson 85 4 Dr 1953 55 1963 N sd Cy,E ... ..., Wh.



(1) (2) (3) (%) (5 (6) (7) (8) (9) (100  (11) (12) (13) (1)
159-100, Cont.
21dcd Reuben Esterby 30 2k B 194k 12 1959 s sd CY,E vvene eeess Wa, Np, Lpc.
23aaa Test hole 378 k.75 Dr 665  veiens eseens T e ereee aeees 2,060 L.
23ada IeRoy Ramsfield 8 3 Dr 1948 58.24 8-20-48 D,8 Gv Cy,E  ceeii eeeen
23cea W. E. Holm 4o b Dr 1959 vieeer aeeans D sd B S R
2lbaa, Arnold Berve 162 5 Dr 1916 90 1963 s g CY,E  eever  anien Wh, Wa, Np.
25¢be Elmer Johnson 80 3 DY vieree eeenes eseees D,s Gv Cy,E  ..... .
27ach Great Northern -
Railway 30 .ee.. 0L S 23 1959 Ps Gv tn,E 855  ..... T 46°, C.
28add Test hole 100 1.25 Dr 10-63 21.59 11-12-63 0 GV eeres 2,000 Td 375 ft, L, W1, C.
28bbe Test hole 1516 105 k.75 Dr 559 iiieee eeernn T e e 2,02 L.
28bee Mobil 0il Co. 4s 6 Dr 1957 35 1959 D 8d E PR
28dad William Piske 31 6 D seenes 26 1963 D Gv PE vvees eeess Ws.
29add Test hole 26-776 379 4,75 Dr B-6L  ceiree e T e e 1,980 M.
30abd Albert Esterby 11 ... DV tiieen eseers esesnns D sd J,E e
3ladd Test hole 34-TT76 158 4. 75 Dr B-BL  i.eere ees T N 2,010 IM.
o J288b Wilbur Smith 31 L Dr 1942 20 1959 D sd E  dieee eeene
=
33daa Martin Johnson 15.35 B Dr aeeeen 10.95 6-16-59 N sd Cy, W eevve avans
34bac ..do... 15 ..., DV eenear wesnee e ves s sd CY,E  cvcer aens
35cee R. W, Dullum 65 5 Dr seenns 60 1963 D,S sd CY,E  «oevt ciaes
159-101
laac U. S. Bureau of
Reclamation AH-20 By L, Dr 12-k6 1k 1946 T [0 2,088 L.
2cca Clifford Christianson 85 2k : T L 1948 s sd CY,W cvvve aenens Np.
2dda E. M. Olson 25 1 Dv 1955 ciiens seesne D sd JE  eeeer eenas
3edd Olaf Christianson 90 2k B ieenes F 1963 D,8 T€  sevee  aeerr aaeae Wwh, T 48°.
6cee F. H. C. Schultz 58.6 2k ): S 36.31 8-13-48 D .. (172 : S
Yeac Clarence Olson 80 5 Dr 1922 cienie eeweee s Ig PE  c.ie el
10acal N. A, Gill Lk.o 4 D .eeens 33.48 8-13-48 N e e . 2,100
10aca2 ..do... 6k4.5 24 B aeeees Ly.k7  8-13-48 s Cy,W 2,100
10cece Merlyn Olson 100 3-2.5 DI ceiier emesee eeemes N Cy,H  .ovese cvees Wa..
llaasa E. M. Olson 12 36 DU eeenn 6 1948 D,8 Cy,H . 2,040
11ded U. S. Bureau of
Reclamation AH-17 o ..., Dr 1946 ieeer eeeees T ce eeeee eeaae 2,084 L.
12dad B. J. Anfinson 100 6 DE  ceevee  emsers eveses D,9 . Cy,E beh eeenn wh.
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(9) (10)

(1) (2) (3) (M) (5) 6) (1) ___(8) (11) (12) (13) (1)
159-101, Cont.
13ada Victor Kittelson 50 I Dr D,S Ig Cy,E PN
1hbed Rayna Paulson 117.8 s Dr vees..  115.68 8-13-48 N .. creee e 2,150
18aad Knute Nelson 4o 2k B 30 1963 8 .. Cy,E Wa, Np, C.
18bbe Jewell Rodvold 200 3 Dr 1943 100 1963 D,S .. E 2,950 vees Ws, C.
18beb U, 8. Bureau of
Reclamation 10 61 . Dr 1946 . T e eeeee eaees 2,100 L.
20bda U. S. Bureau of
i Reclamation AH 12 23 Dr 1946 T .. 2,067 L.
22aad Andrew Corneliuson 8k 2k B 1948 D Ig Cy,E Ceven Wh, Np
22abe U. S. Bureau of
Reclamation AH 15 60 .. Dr 1946 . T . cebee e 2,103 L.
22bbe U. S. Bureau of
Reclamation AH 1k 28 Dr 1946 T .. 2,071 L.
25bbe Adolph Anderson 28 . Dv 1960 20 1965 D 84 Cy,E 910 e c.
26aab Zahl School 205 4 Dr 1953 100 1965 Ps e Sb,E 1,880 eeen c.
26asc Nels Hanson 67 6 Dr 1950 27 1963 D Ig J,E PN Lpc, L.
26abe Test hole 50 1.25 Dr 10-63 17.31 11-12-63 [¢] 8d 1,623 2,000 Td 215 ft, L, Wi,
27baa Oscar Quarne 95 6 Dr feeeen 8 1959 D,S8 Gv Cy,W heere aeee. Np.
27daa H. B. Hanson 9.5 2k B 1939 70 1963 s Sd Cy,E ceas ¥Wh, Np, ILpc.
28cce Julian Gunlickson 153 L Dr 1964 90 196k s .. Cy,G  ..... e
3lcee Harold Schilke 180 6-4 Dr ceeses 120 1961 D,S .. Cy,E  .....
32dbb H. L. Rustad 100 5 Dr 1905 96 1948 D,s ig E eees PN
32dcd ..do... 80 5 Dr 1945 80 1963 D sd Cy,W veees .. Ipc.
33aaa Z. M. Brannon 180 6 Dr iene. 160 1948 N c1 Cy . Ws.
3Labe Joseph Iund 85 2L B e 70 1948 N Ig Cy,E . .. Wh.
3hdec A. K. Bratlien 6l 2h B 20 1963 Ds sd J,E e Ws.
159-102
Ibce George Eberle Ly 36 Du 33 1948 D,S . Cy,E e Wh.
Tobb Jens Lund 200 6 Dr ] .. Cy,W  ..... 2,130  Np.
Tdab U. S. Bureau of ‘
Reclamation AH 2 L L. Dr 1946 6 1946 T o e 2,088 L.
8cbd ..do... AH 3 5k Dr 1946 14 1946 T .. 2,102 L.
8cda ..do... b 58 Dr 1946 27 1946 T .. 2,102 L.



9¢

(1) (2) &) (5) (6) (7) (8) (9) (10)  (11) (12) (23) (1k)
159-102, Cont.

1Tbad L. P. Simoneau 42 2k B 1926 30 1963 5 Cy,E ... ..l Wh, Ipc.
12c¢ec U. S. Bureau of N .
Reclemation 9 8 ... Dr 1946 52 1946 T eh i eeean 2,132 L.
13aab Village of Hanks 65 2k ) : 58 1948 D e CYE vveen eenen Np.
ilcba Andrew Moen 235 4.5 Dr ...... 210 1963 N 5d CY  eeeee eeeen Wh.
18dde E. L. Fischer 151.0 18 B veeess 120,84 8-11-48 5 .. Cy,W  ceevr e Np.
19cdd T. E. Kilbride 92 2k B ... 78 1963 D e 2
20cba L. L. larson 235 b Dr 1958 ieeeer s ] Gv Sb,E ... .e... Td 239 ft, L.
20dde W. M. Larson 35 2k B iee.n 19.70 8-11-48 D .. Cy,H ..... 2,230
26bba Elmer Hexem 110 6 Dr 1958 65 1958 s ig Cy,E 2,960  ..... ¢
26bbb ..do... 2k L8 Du e 16 1948 D,S Cy,G ... 2,260
29beb H. H. Garaas 260 L Dr 1960 2ho 1963 D sd (0372 - Wn, Td 345 ft, L.
30add 0. A. Garaas 37.7 18 B 11.75 8-11-48 D .. Cy,H ..... 2,240
30bad Albert Fischer 59.1 2k B Crees 43.09 8-11-48 s .. Cy,E  ..... 2,240 Np.
33add Howard Ross, Jr. 121 7 B cesess 112 1948 S 1g Cy,Ww  ..... 2,260 Np.
35ceh Clarence Poling 1h 36 Du 1950 7.0 7-31-63 D,8 .. JE ...l . Ipc.
159-103
3aad E. P. Jensen 76.5 30 B 47.25 8-10-48 s .- Cy,W  .....
63dd Test hole 160 1.25 Dr 6-64 2k.60 7-9-64 o GV i 1,630 Td 346 ft, L, W1, C.
10aaal Owen Jaccbson 100 6 Dr ... 35 1963 5 sd Cy;E  ..... Wh.
108282 ..do,.. 16 24 B 1958 12 1959 D,S .. Cy,E ... Lpc.
10bbb Test hole 250 1.25 Dr 10-63 37.69 11-12-63 0 GV eeens 1,980 Td 275 ft, L, W1, C.
llabal 0. E, Arnold 333 6 Dr ...... 4o 1959 5 .. Cy,W ... ... Np.
1laba2 ..do... 12 36 Du 192k 10 1959 8 sd CY  cvvee eeaes Wh.
12ace Test hole 2ho k.75 Dr [ T F 2,060 L.
12caa City of Grenora 26 1L Du 1937 17.99 7-13-65 Ps Gv Tu,E 1,040 2,060 c.
12¢cad ..do... 38 2k B L. 20 1965 Ps Gv Tu,E 890 2,060, c.
12cee Test hole 140 b, 75 Dr 965 .t aeeean T e eeeee e 2,080 L
13abb H. N, Jetson 148 2k B ... 88 1948 D,S sd Cy,W  ..... 2,090
13cbe U. 5. Bureau of
Reclamation 6-P 58 ... Dr W6 el el T e e e 2,102 L
14bab ..do... B 112 ..., Dr 1946 14 1946 T o eeree eeeas 2,037 L.
1kcab Cynthia Angermeier Lo IS Dr 1955 30 1955 D Gv 8 Wh.



LS

(1) (2) (3) (5 (6) (7 (8) (9) (10) (11) (12} (13)
159-103, Cont.
20add Clifford Price 130 I or ... 70 1948 D,S- 84 Cy,W ... el
2lacb P. E. Peterson 65 2k B ... ks 1948 s sa Cy, W ..., 2,050
23add Test hole 160 k.75 Dr 1965  .ieene weenes T e erene eeses 2,160 L.
23ddd Sanford Tangen 168 6 Dr ... 148 1948 s sd Cy,G een. 2,150  Wa, Np.
2kebb Alvert Fischer 190 6 Dr ...... 126 1963 D sd 15177 - Wh, Rp.
2hccb ..do... 52.5 30 B iee... 36.16 8-10-48 s (03« S Np.
25cce Test hole 1ko 4. 75 Dr 965 cieiin aenees T e eeeee eeees 2,220 L.
26bac Roy Angermeier ko I DI vevees  eveeen weenes 8 sd Cy,W  .oevh eeen Np.
27cedl Lief Lundby 165 by Dr 1948 ... L.l D Sb,E 1,570 ...,
27ccd2 ..d0... 135 2k B ieene. 120 1948 s Cy,G eenen 2,1k0 Wa, Np.
28cab Bror Lindquist 56 ..., b eeeen b7 1963 D .. E  civie aeies
29ced Clifford Price 300 k.5 Dr 1963 80 1963 D sd Sb,E ceaes veves Lpe.
30cce A. C. McGrath Est. 53 2k B ... 38 1948 D,8 sa Cy,W  ..... 2,000
32abd V. C. Medhus 114 6 Dr ... 94 1948 D,S .. Cy,W  ..... 2,070



TABLE 2,--Logs of wells and test holes

152-103-5bbb

Geologic source Material Thickness Depth
(feet) (feet)
Alluviums
8011, black-=e----cmsmmmmcmmmmmmmmomomee e 1 1
Sand, poorly sorted, subangular to subrounded--- 9 10
8i1t, dusky-yellow to light-olive-gray, clayey
and sandy, calcareous, laminated-----=------- 5 15
Sand, gravelly, poorly sorted, angular to
rounded---~---moesacmcmmmmmemmmmaea e 16 31
Clay, dusky-yellow to light-olive-gray, silty
and SaNdy------==----eceesmemmcmm—emmr—=—oa—= 23 54
Gravel, sandy, poorly sorted, angular to round-
= e L T L 2 56
Clay, dusky-yellow to light-olive-gray, silty,
calcareous, contains lignite fragments------- 9 65
Sand, medium to coarse, with some pebbles,
moderately well sorted, angular to rounded--- 11 76
Gravel, fine to coarse, and sbout 50 percent
yellowish-brown, silty clay-------=c====-na-= 16 92
Clay , olive-gray, silty----—-m-=ceccccemcmcnaann 32 124
Fort Union Group:
Clay, light-bluish-gray to light-olive-gray,
5i1ty, calcareouf------=-m--mmmccaomsecaoano~ 23 147
152-103-7ddd
Alluviums
S0il, black--=-m-meo—cecmemmam e 1 1
Clay, dark-yellowish-brown, silty, slightly
calcareous, oxidized--~---mccmacmcmcmauaoaaa 11 12
Clay, dark-greenish-gray, (color change from
above is gradational), silty-----=-----muoe-- 5 17
Sand, fine, moderately well sorted, angular to
rounded-aq-ee-accmme o mm—ee e 17 3k
Gravel, sandy, poorly sorted, angular to round-
LT T e 12 L6
Clay, olive-gray to light-olive-gray, silty and
sandy, (probably some interbedded sand
lenses); contains lignite-----w-e-memecmceace Lig 95
Clay, greenish-gray, sandy; contains lignite---- 49 1kl
Gravel, fine to coarse, poorly sorted, angular-- 12 156
Fort Union Group:
Lignite, black——--cmoc—mmmm e 8 164
Clay, light-olive-gray, silty, calcarecus------- 36 200
152-103-8bbb
Alluvium:
8011, bLlacK-=~=-m—sem e emmmm oo meeeo 1 1
Clay, dusky-yellow, silty, calcareous, much fine
1ignitemme o e e eee o 52 53
Gravel, sandy, poorly sorted, angular- 23 76
Sand, very fine, or silt (no sample)--e-eemeuna- 7 83
Gravel, sandy, poorly sorted, maximum size 4O
millimeters - 16 99
Sand, fine to coarse, poorly sorted, much
1ignitemmm o e e e e 11 110




Geologic source

152-103-8bbb--Continued

AlJuvium--Continued:

Fort Unien Group:

Alluvium:

Fort Union Group:

Alluvium:

Glacial drift:

Fort Union Group:

Material Thickness Depth
(feet) (feet)

Gravel, sandy, poorly sorted, subrounded to

rounded, predominant size about 10 milli-

metersecemm e e 5 115
Clay, olive-black, sandy; color due to abundent

lignite particles----mc-mcavcmeoomcccaaaaacan 11 126
Gravel, sandy, poorly sorted; size ranged from

about 0.25 to 12 millimeters, predominant

sizes are 1 and 10 millimeters---vcecmcmmuaaun 11 137
Clay, olive-gray to greenish-gray, sandy and

3ilty, CalCAreousS--w--meoscemcmmmeeeaoan 11 148
Sand, fine to coarse, poorly sorted, angular---- 25 173
Gravel, fine, much lignite-----we-ccccaamomcu aan S 178
Clay, light-gray to brownish-gray, sandy and

S L2 220

152-10k4-144d

Soil, black----c-ecmc e 1 1
Clay, moderate-olive-brown to light-olive-gray,

silty and sandy, CAlCAreOUS-=--=-==s-mcecaaa= 4o 41
Sand, medium to coarse, moderately well sorted,

angular 0 rounded---e-mceo—cemeccciacccccanan 20 61
Sand, gravelly, poorly sorted, angular to round-

[ e e 16 7
Clay, light-olive-gray, silty, bentonitic, cal-

CAYEOUS === === msm s emmmem o c—meeae—eeoe- L 81
Gravel, moderately well sorted, subangular to

subrounded---=-~=c-mcmecceacneccccmacccacaean 17 98
Clay, light-clive-gray to brown, silty and sandy,

(color depends on dispersed lignite in clay)-- 18 116

152-104-11add

Clay, dusky-yellow to light-olive-gray, silty,

calcareous; locally sandy-----e--cemccmccene- 42 42
Sand, poorly sorted, angular to rounded, average

size 1s 0.5 millimeter-—----vomcemcmmucwanas 9 51
Clay, dusky-yellow to pale-olive, calcareous---- 3 54
Gravel, sandy, poorly sorted, angular to round-

ed; average size is 2.5 millimeters---------- 15 69
Til1l, moderate-yellowish-brown, silty, oxidized- 9 78.
Till, olive-gray to dark-greenish-gray---------- 12 90
Gravel, poorly sorted, subangular to rounded;

average size is 25 millimeters----——-—------- 17 107
Clay, light-gray, silty---e--eceeeoomcmamaoacann 29 136

59




152-104-14%bb

Geologic source Material Thickness Depth
feet feet

Alluvium:
Clay, pale-yellowish-brown to moderate-
yellowish-brown, silty, .calcareous;
oxidized; contains fine grains of quartz,

dolomite, and lignite-------c-c-emcccammanaa 10 10
Clay, olive-gray to moderate-yellowish-brown,
silty, calcareous, oxidized---=----v--ccmco-n- 11 21
Sand, medium, moderately well sorted, angular to
BT T LY 21 L2
Sand, gravelly, poorly sorted, angular, average
size is about 2.5 millimeters----------u-wuo- 10 52
Glacial drift:
Till, moderate-yellowish-brown to olive-gray---- 32 8k
Sand, gravelly, poorly sorted, angular to
rounded; average size is about 2 millimeters- 7 91
Fort Union Group:
Clay, light-olive-gray, silty----=-e--=c-c-wm-e- 25 116

153-102-17cca2

Glacial drift:

Till(?), dark-yellowish-orange, silty, oxidized- 38 38
Gravel, poorly sorted, angular; average size is
5 to 10 millimeters--——---c-mcommmmmcme - 1 39
T411(?), dark-yellowish-orange, silty, oxidized- 4 L3
Fort Union Group:
Clay, light-brownish-gray to bluish-gray, silty- 9 52

153-102-17cecc

Alluvium:

[ USSP NSRS 1 1
Silt, dusky-yellow, sandy and clayey, caleareous,

oxidizZedemomc e e e e 11 12
Gravel, poorly sorted, angular, average size is

5 t0 10 millimeters----cccmmmomommmcamamoooao N 16
Clay, dusky-yellow, silty and sandy, calcareous- 19 35
Gravel, sandy, poorly sorted, subangular to sub-

rounded, oxidized-e-m-o—ecccoommooomeooas 12 L7

Glacial drift:
Till, dusky-yellow, silty, oxidized, contains

lignite and sand grains---------mcccuamoc-auo 10 57
Gravel, sandy, poorly sorted, subangular to
BANGUIAL === m— e edc e mmcm—ccm—cdmm———— 18 75

Fort Union Group:
Clay, light-bluish-gray to light-gray, sandy
and silty, lamin@tedee-ecesecccmcmmamcaooonn. .19 gl

153-102-17adcl

Alluvium:
Loam, dark-brown, sandy--------=e--—me--emmaaooo 0.5 0.5
8ilt, light-olive-gray, very sandy, slightly
CONEBiVEmmm e e e oo k.5 5
Clay, light-olive-gray, silty, cohesive, mod-
erately plastic----mcmaeomooo oo 18 23




153-102-17ddcl~-Continued

Geologic source ~ Material Thickness Depth
(feet)

Z feet

Alluvium--Continued:
Gravel, sandy, fine to medium, brownish® colored;
contains thin lenses of clayey silt and
clayey $aNG-w-m-smmemmmmm e eem 6 29
Gravel, fine to medium, and cosrse sand;
individual pebbles are brownish and reddish
colored; contains considerable "scoria"
(baked clay)-----=c-ommmoeommaoom oo 13 L2
Fort Union Group:
Clay, olive-gray, very silty, slightly calcar-
eous, cohesive, plastic, interbedded with
light-olive-gray silt and dark-greenish-gray

carbonaceous, fine to medium sand------------ 19 61
811t and very fine sand(?), micaceous (poor
sample, returns suspended in drilling mud)--- 33 1

153-102-17ddc2

Alluvium:
Clay, yellowish-brown, silty------=-----vo-c-mu- 15 15
Clay, olive-gray, sandy and silty 21
Gravel, fine to coarse, and about 25 percent
fine to medium sand-------cc-ceccenmcco 10 31
153-103-6¢bb
Glacial drift:
S011, blacke--we-mmmmromemm e ieicmme e 1 1
Till, moderate-yellowish-brown to dusky-yellow,
8ilty, oxidized--w----r-e-cmmemmemeemcn 11 12
Fort Union Group:
Silt, dusky-yellow to grayish-orange, clayey,
oxidized-~-—e-cmemmom e 4o 52
Clay, light-bluish-gray, sandy----------=---cn=- 11 63
153-103-25dad
Glacial drift:
8031, black--~--o-cmmmemmne e e memneon 1 1
Till, dusky-yellow to light-olive-gray, silty--- L 5
Sand, gravelly, poorly sorted, subrounded to
subangular, oxidized-------e-cecmcmmcaacaomo- 6 11
Till, light-olive-gray to dusky-yellow, silty,
0XidizZed-enmmmmcemmomm e mmcemedmmemm s 31 L2
Gravel, sandy, poorly sorted, subrounded to
ADEULB T~ = - e e m i mm e 7 kg
Till, olive-gray to dark-greenish-gray, silty--- 2 51
Gravel, fine to coarse------------mo-owemoooooeo 2 53
Till, olive-gray to dark-greenish-gray, silty--- Iy 57
. Gravel, sandy, poorly sorted, angular to rounded 17 h
Fort Union Group: '
Clay, light-bluish-gray, silty and sandy; some
thin sandstone-----e-mcwemmmmmoceemmacaceaan L2 116
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154-95-lvab

Geologic source Material Thickness Depth
(feet
Alluvium:
Loam, dark-brown, sandy-----------—c-c—comeo-oo 1 1
Clay, yellowish-gray to dusky-yellow, silty,
oxidized---w-mommmm e aae 2 3

Sand, white, medium to very coarse with fine
gravel, angular to subrounded; pebbles are
predominately limestone-------e-e-mcmcecono 7 10
Glacial drift:
Till, moderate-olive-brown to light-clive-gray,
silty and sandy, partially oxidized---------- 9 19
Ti1l, olive-gray, Silty=---ecemcmmec-mcmacconean 68 87
Sand, fine to coarse, with gravel and clay
lenses; general color is brownish-gray,
principally due to iron stained chips of
limestone, shale and concretions------------- 20 107
Fort Unlon Group:
Sand, dark-greenish-gray, very fine, interbedded

with lignite and light-gray clay------cee--u- 9 116
Shale, medium-gray---------=c-oom—omemmmm 3 119
Lignite and interbedded, very fine, dark-
greenish-gray, sand-------=---m-c--cncmmenaon 11 130
154-95-18c
George Hove
(Log furnished by Simpson and Son)
Topsoil, gUMBO-=-—-——e-ce e cca e 1 1
Clay, yellow------- - 41 L2
Clay, sandy, brown---- - 25 67
Sand and coarse gravel----------- 1 68
Sand and gravel, slightly clayey- 12 8o
Sand and coarse sand--------ewo-- 6 86
Cley or shale, grag---——---mm-m--eoeme-nerccace= 1 87
154-96-6aas
Test hole 15-35
Alluvium:
Clay, yellow, silty, oxidized- 20 20
Clay, yellow, oxidized------- 34 5k
Sand, fine to medium-- 18 72
Sand, COATSE--r-m-mememmememmeomam oo 11 83
Glacial drift:
Till, gray, contains shale pebbles and medium
gravel--------u-- B D et 20 103
Sand, medium t0 COBr&€----m—-ccmeommoemmoo 24 129
Gravel and 8and, COBIrS€-=----m=ccmmmmem——coeocan 19 16
Fort Union Group: -
Clay, gray, sandy---—-----ce---crmccocmcemnnaaoo 11 157
154-06-Taaa
Test hole 15-37
Alluvium:
Clay, brown, silty 3 3
Clay, yellow----==mcu-u- 26 29
Sand, fine to medium 22 51
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154-96-7aaa--Continued

Geologic source Material Thickness Depth
(feet) (feet)

Glacial drift:
Till, gray to yellowish-gray, contains shale

and pebbles---------uoo -- 12 63
Gravel, fine to medium 67 130
Fort Unlon Group:
Clay, gray, sandy------=-=s--ecmceommocmaenaan 6 136
154-96-8bab
e i e L L EE L PP P P 3 3
Clay, dusky-yellow to light-olive-gray, silty--- 15 18
Clay, dusky-yellow to light-olive-gray, silty;
contains lenses of silt and fine to medium
T Sy S U 20 38
Sand, fine to medium, moderately well sorted,
subangular to subrounded---------ceemcmeanecn= 7 4s
Sand, medium to very coarse, and fine to medium
gravel, moderately well sorted, subangular
to subrounded---=--eesmmmmom e ecacccan 75 120
154-96-12cchb
Alluvium:
Silt, yellowish-gray, and very fine, sand------- 8 8
Clay, yellowish-gray, silty, oxidizede-------u-- N 12
Silt, yellowish-gray, slightly cohesive, oxi-
AiZ@d-mummmemmm i m e L 16
Gravel, sandy, fine to medium, angular to sub-
rounded----mm e e e e 20 36
Gravél, sandy, fine to coarse, angular to sub-
POUNdedmmmm-emmmm e mmmmmeem e mmenee 13 It}
Sand, gray, clayey--------- 9 58
Lignite, black, detrital------- 3 61
Forrt Union Group:
Shale, medium-gray, black, cohesive 15 76
Lignite, black, fissile-----=-==---—-= 5 81
Shale, black, carbonaceous-===-=-w----cesamaao-n 5 86
Shale, light-greenish-gray, silty to sandy------ 22 108
Lignite, black, fissile--=-ecemmmmomocaamomaaon 6 114
Sand, light-greenish-gray, clayey, calcareous,
medjum-gray and black shale----~-eecocamorea~ 11 125
Shale, medium-gray and black with thin lenses of
1ignite-mmmmmmmmmmmmmmmmmm e m e oo mee 9 134
Shale, greenish-gray, sandy--- - 17 151
Lignite---ccmumcmecanmnmameaen - 6 157
Clay, black, oily: - 2 159
Lignite---e=e--ccmmmmmcc e - - 2 161
Shale, light-greenish-gray, lignitic-- - 9 170
Shale, light-greenish-gray---------- - 15 185
Clay, white, calcareous-~ - b 189
Lignite-e-cememcmc e m e - 2 191
Shale, olive-gray, sandy-------=----=---—cmcoos- 7 198
Sand, light-greenish-gray, clayey, very fine
grained, CAlCAreouS----w==mw-——emeemmoooooooo 24 222
Shale, brownish-black, carbonaceous=----- -- 7 229
Sand, light-olive-gray, very fine grained------- 11 2ho
Shale, medium-gray; contains a thin limestone
lengemm=mmmmc e = e me o mm— e 17 257
Shale, light-olive-gray to olive-gray----------- 16 273
Sand, greenish-gray, very fine; contains thin
indurated 1BYyerS-—---cs--—sommmmeaemm———eeoo 11 28k
Shale, varigated green, gray, black, silty,
1ignatdemmmm e m oo 7 291




154-96-12cchb--Continued

Geologic source Material . Thickness Depth
(feet) feet)
Fort Union Group--~Continued:
Sand, greenish-gray, very fine---e---c-cmeamnoac 6 297
Shale, varigated grays, silty- 23 320
Lignite~e--rmemocccc e cmeeen 2 322
Clay, black, oily-------—==~-c--u-- 3 325
Shale, greenish-gray, sandy, hard 10 335
Shale, gray to black, silty, carbonaceoug~------ 6 341
Fort Union Group {Cannonball Formation):
Sand, dark-greenish-gray, fine, glauconitic,
lignitic, subrounded to rounded, loose------- Ly 385
154-96-18bbb
Test hole 15-39
Alluyium:
S0il, blackere-~ecmmmemcmmcac e ea————— b i
Sand, coarse 17 21
Gravel, fine to medium----v-o—om-cucommrmeeee g 30
Sand, fine t0 COArSE=----ceccmmmmemmucrocca————— 6 36
Clay, yellow, sandy==--=-=-~-- 18 54
Clay, greenish-gray, silty~---- 10 6k
Gravel, fine 10 corse----v---vmecrmcacemnena- 15 79
Fort Union Group:
Clay, light-gray, Silty---~e--cmceemmvommennnaaa 5 8k
154-97-1aaa
Test hole 15-3k
Alluvium:
8ilt, dark-brown, sandy- 9 9
Clay, yellow, silty-------~----scmmocomconna 12 21
Sand, coarse and fine gravel; contains silt and
ClB Y~ == m e mm e e 11 32
Gravel, fine to0 medium--=-s—-=r-coemoomemaeaa 11 43
Sand, very fine to coarse—~-----cm-c-mmmmonoaa- 37 80
Glacial drift:
Till, GrAY-----n--—-m=mmmm o me e 3k 114
Gravel, fine to medium-- 13 127
Gravel, coarse, cObbleSe---~~-w-m-cmcmommoanaooao 9 136
154-97-1d4dd
Test hole 15-38
Alluvium:
Soil, brown, s&ndy------e-~ececmecsamno—menoacan 1 1
Clay, light-brown, fine sand---------- 10 11
Clay, yellow to buff, silty, oxidized 10 21
Sand, fine, gray, contains intersticial clay---- 9 30
Clay, light-yellow, sandy-~----=----—=-ccoooomuo 11 41
Sand, fine to0 MEQiUM--~-==mcmemm e aan 22 63
154-97-10a8a
Test hole 15-41
Alluvium:
Soil, dark-brown to black---=-=ecacaeaommaciaaan 4 4
Clay, yellow, oxidized. 7 11
Clay, yellow and fine to medium gravel, oxidized 10 21
Clay, brown, fine gravel, oxidized----r--e-cocan 21 42
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154-97-10aaa--Continued

Geologic source Material Thickness Depth
m—_ feet
Glacial drift:
Till, dusky-yellow, oxidized~==e-memoeoooomoaoan 21 63
Till, gray-----—c--ceem oo 32 95
Fort Union Group:
Clay, light-gray, sandy------------ecceooocaomuo 10 105
154-97-11aaa
Test hole 15-L40
Alluvium:
Soil, 3 3
Clay, 16 19
Clay, 2k 43
Sand, 9 52
Glacial drift:
Till, gray, Silty----e--ccmcmmcmcccececeaoo 23 75
Sand, coarse------—-—------- 6 81
Gravel, fine to coarse 20 101
Fort Union Group:
Clay, light-gray, sandy------=----eomooommmmoooo I 105
154-97-12bbb
Alluvium: :
Soil, black, sandy-------------cecccmcemncnoo- 2 12
Clay, yellowish-gray, sandy, oxidized------w---- 5 7
Clay, dusky-yellow, calcareous, oxidized;
contains interbedded silt and fine sand------ 41 48
Glacial drift: f
Till, light-olive-gray to olive-gray, silty----- 32 80
Sand, medium, well sorted, subrounded----------- 8 88
Gravel, fine to coarse, moderately well sorted,
subangular to subrounded---------c-coccceeoo 32 120
154-97-1kach
Lund observation well 5
Alluviums
Soil, black, silty, sandy-----------ec-cereno——o 2 2
Send, fine to coarse, about 25 percent fine to
coarse gravel------- L7 L9
Gravel, fine to coarse 9
Glacial drift:
Till, yellowish-brown, silty; contains coal
fragments---een--e-cammaemcmmmncm—mnen oo I 62
Till, olive-gray, silty; contains coal fragments 2L 86
Sand, fine to coarse; contains much coal-------- 9 95
Gravel, fine'to coarse, with some sand---------- 50 145
Fort Union Group:
Clay, light-gray, sandy, silty-----w=----=ce-=mn 2 7
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Geologic source

154-97-1kace2

Lund observation well 1

Alluvium:

Glacial drift:

Fort Union Group:

Alluvium:

Glacial drift:

Material Thickness
feet

Loam, dark-brown, sandy----w-eceecc-eecceaacunono 2

Clay, white, sandy, very calcareous---=-=-----<--- 1

Sand, medium to very coarse, fine and medium
gravel, reddish-brown, sorted in layers,
0xidized---m-cmemmm e ce e e e 30
Silt, dusky-yellow, oxidized----------
Sand, medium to very coarse, oxidized-

Till, moderate-olive-brown, sandy, partially

T oxidizede~-mcmmmmm e 2

Till, olive-gray, silty, sandy

Gravel, fine to very coarse, sand; apparently
moderately well sorted in lenses------em-w-u- 57

Clay, very light-gray, silty, calcareous,
71T ) o g 1k

154-97-1kace3
Lund observation well 4

Clay, black, silty-------~—ccc-cemommmmcmeea 2
Gravel, sand, unsorted--- 8
Sand, fine t0 COArSE-----wmvmmocmeme e emeaan 6
Send, fine to coarse, about 25 percent fine to

coarse gravel; containg ccal fragments------- 5k
Till, yellowish-brown to olive-gray, silty--~--- 18
Sand, fine 0 COBYSE--=m-~ooo—mmemmm e 6
Gravel, fine to coarse; contains about 25 percent

coal fragments and about 25 percent silty

Gravel, fine to coarse with a few rocks---------
Gravel, fine to coarse, about 25 percent medium
to coarse sand; contains coal fragments------ 26

154-97-14bdd
Lund observation well 2

Soil, black, silty-----wssecmmecmom e 2
Clay, yellowish-brown, silty---------c-cocmcunae 1
Gravel, fine t0 COBrSE--~emmeme-rorocccecmeeenan 4
Sand, fine to coarse with somé gravel-------w--- h2
Sand and gravel, fine to coarse, some clay------ 1

Till, olive-gray, silty; contains coal frag-

Sand, fine to coarse, contains coal particles--- 13
Gravel, fine to coarse, about 25 percent medium
to coarse sand, contains coal fragments------- 27

154-97-1hdbb
Lund obgervation well 3

Clay, 8iltye-e--r-mm--ommne e e e 2
Gravel, fine to coarse, about 25 percent medium

t0 coarse Sand-----mm-meeoccmmmemcaamm oo 8
Sand, fine to coarse; contains coal fragments--- 12
Gravel, fine to coarse, about 25 percent fine

to coarse sandee----ecemmce e 20

33
61
63
86
143

157

10
16

o4
102
110

136

10
52
66

86

126

10
22




154-97-14dbb--Continued
Tund observation well 3

Geologic source Material Thickness Depth
feet feet
Send, fine to coarse with gravel lenses;
contains coal fragmentg----c-mcecamoacnccncaas 23 65
Till, olive-gray, silty 25 90
Sand, fine to medium; contains coal fragments--- 13 103
Gravel, fine to coarse, about 25 percent fine to
coarse sand; contains many coal fragments---- 21 124
Fort Unlon Greup:
Clay, light-bluish-gray, sandy, silty----------- 12 136
154-101-1ccd
Test hole 2L-776
Alluvium:
5011, black-=we-mmcmmmmmmmmm e ccmeee— e c—————— 1 1
Clay, moderate-yellowish-brown, silty, oxidized- 3 b
Gravel, fine to coarse, poorly sorted, sub-
angular to rounded~~-----c-ccecmcmcmcmcnec——— 7 11
Sand, fine to very coarse, poorly sorted, sub-
angular 10 rounded----w-ececccmmmammonmccanan 16 27
Glacial drift:
Till, olive-gray, silty---------=ec-ccoun 23 50
Sand, very fine to very coarse, poorly sorted,
angular o rounded---eacmcnemscrmeaecacccaaan 12 62
Clay (ti11?), olive-gray, silty, calcareous
(poor samples)-=c---m-e-eocoommaood (rmmmmee 27 89
Gravel and sand, poorly Sorted-------m-ee-cecaan 4 93
Sand, very fine to very coarse, poorly sorted,
subangular to rounded--------c-oommmemnao 7 100
Clay (£i11%), olive-gray, silty, calcareous
(poor samples)-wee-emm-emoccocmmcmmcoccooae 5 105
Sand, very fine to coarse, poorly sorted 12 117
Gravel, sandy, medium gravel to coarse sand;
contains sbundant resistant brown gravels---- 18 135
Fort Union Group:
Clay, light~grayish-blue, silty~----=-=-cceweeae 12 147
154~101-2¢ddl
Test hole 3-776
Glacial drift:
8011, DlACK--——m=m=mmm s em e cmmm— e 1 1
Gravel, fine to coarse, poorly sorted, sub-
POUNdEA-mmmm = m e m e e m e e ee 3 L
Till, moderate-yellowish-brown, silty, oxidized- 27 31
Ti11, light-clive-gray, silty----—--umeomcoooaoo 20 51
Silt, light-olive-gray to greenish-gray, clayey,
calcareous; appears to be bedded------w---nen 17 68
8ilt and sand, light-olive-gray to greenish-
gray; calcareous, sand poorly sorted, angular
t0 subrounded----e-emcemacccmommme e 68 136
Gravel, sandy, coarse sand to coarse gravel,
unsorted, subrounded------se--emmceccmcamcnan 19 155
Silt, light-olive-gray to greenish~gray--------- 12 167
Gravel, sandy, coarse sand to coarse gravel,
unsorted, subrounded; contains calcareous
silt (probably bedded)-------commmmmcmmmmoman 12 179
Gravel, sandy, coarse sand to coarse gravel,
unsorted, cemented-t--—--ceeemimmmmcmaooeoano 3 182
Fort Union Group:
Clay, light-gray, 8ilty---------cmm=mcemacaaaao- 7 189
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Geclogic source

154-101-2¢da2
C. H, Visina

Alluvium:

Glacial drift:

Fort Union Group:

Alluvium:

Glacial drifts

Fort Union Group:

Material Thickness
feet
[ e e R et 110
Sand, coarse (water) 10
Quicksands-~m=wmeam-= 26
Sand, coarse--- 6
Gravel, coarse--- 3
Clay, hard------e-ccommmm e ?
154-101-12bbb
Test hole 32-776
S01l, blacKe==m-re-muecma e eara e cmccccaeaan 1
Gravel, sandy fine sand to coarse gravel,
unsorted, subrounded to rounded----=--ce-==-aa 7
Clay, moderate-yellowish-brown, silty, oxidized- 3
Gravel, sandy, unsorted, subrounded to rounded-- 8
Clay, dark-yellowish-brown, silty, slightly
o s L 1Y O "
‘Ti11, olive-gray, silty and sandy------w--eeo—-- 20
Gravel, sandy, unsorted, subround to rounded- 9
Till, olive-gray, silty, sandy-------==cecm-am-= 8
Clay, silty to sandy, contains thin beds of very
fine to coarse SANAd--e---e=--mmeeommmmcceoaooan 14
Sand, very fine to coarse, poorly sorted, sub-
angular to subrounded-e-----accccaacaooccaana 26
Clay, olive-gray, silty, calcareous------------- 5
Sand, fine to coarse, poorly sorted, angular to
subrounded---«wemmmmmmcece e e ——— 15
Gravel, sandy, fine to medium, poorly sorted,
subangular to rounded; predominantly brownish
Pebbleg- - o 17
Clay, light-bluish-gray, silty------=--ecce---acn 21
154-101-12bbd
Test hole 23-776
S0il, blacK==--=vmme-mmcceem—e e cmeccam—emn—a 1
Clay, moderate-yellowish-brown, §ilty----ews-a=e 2
Sand, gravelly, fine to very coarse, unsorted,
subangular 0 rounded-e---mcmcmcmmam oo 19
Till, dark-greenish-gray, silty---------e-moou-n 23
Sand, medium to very coarse, unsorted----------- 2
Clay, olive-gray, silty----we-mecemmmcecoceuannn 36
Sand, very fine to coarse, unsorted, subrounded- 34
Gravel, fine to medium, unsorted, angular to
POUNAEG - = mm ==~ oo m e e 1h
Clay, light-bluish-gray, silty----=ce-ecocmem--o 5

Depth

{feet)
110
120
146
152
156

11
19

23
L3
52
60
O

100
105

120

137
158




Geologic source

15k-101-23cbe
Montana-Dekota Utility Co.

(Log furnished by McCarthy Well Co.)

Material

Fort Union Group:

Sand, fine, coal------ S OO
Coal, sand, some shale- - -
Sand, coarse, coal----- - -
Sand and coal .- -
Sand, COBrS8E===-=mmeemmmaaneocaaan -
Gravel with some shale, many rocks --
Shale, hard, some coal and clay------ -
Shale with seams of coal- - -

Shale with sand streaks -
Sand, CleAN~--==mmemcemmeamccmeccamcocaaace—ee

154-101-24bagd
Williston Clinic

(Log furnished by M. P, Benson)

154-101-2k cbb
Farmers Union Creamery

Clay, sandy, $O0ft---ec-ccmm-vee=-
Clay, blue, sandy------- --
Clay, blue, sandy, hard------
Sand, coarse and fine mixed--
Clay, blue, sandy--~----=--=--=
Clay, blug----=m=-ococcmm-o=
Sandy, hard and soft layers-------------

Clay, chocolate colored, gravel mixed-----------
Clay, gray, sandy------=--=-=c--ceeeco-mmoaccon
Gravelly, hard layer- -
Gravel hardpan~------ -

154-101-26cca
Corps of Engineers test hole 301

Clay and 8ilteeee-me-cccccorecccrcrmcerommnannn

Sand and gravel.

69

Thickness
feet

120
130
143

107

125




. Geologic source

154-101-28bdc
Corps of Engineers test hole 171

Material

Fort Union Group:

Fort Union Group: o

Fort Union Group:

Fort Union Group:

5ilt

Misging--eeecmrmmmm e e

154-101-28cba
Corps of Engineers test hole 172

154-101-29dec
Corps of Engineers test hole 99k

Sand, silty, finew-=-ecmmmccmcmmeaaian
Gravel, COAYrS@-~--rmem—--mecmemcccmcmcmam————eae

O Rt e L L

154-101-31add
Corps of Engineers test hole 999

Silt and fine sand----=eewemcmcmomoccecmccaaaao
Sand, fine---we-----
Sand, silty, fine-

Sand, silty----=-e--mmca-an
Sand, silty, fine--ew------
Gravel, sandy-------
Sand, silty, fine-

70

Thickness
feet

)
N VTR RUI-3 N &

n
N NHEFEFUWw

L)
O -3 &\

i

w (V5]
FU RN OAJW &£FUN-J0 &~ o

—

v

16
37
39

45

13
20
22
51

57

4y
55

97
101
104
121
127

134
138

143




Geologic source

|
154-101-32bab
Corps of Engineers test hole 1077

Fort Union Group:

Fort Union Group:

Fort Union Group:

Glacial drift:

Fort Union Group:

Material Thickness
feet
Clay and 8ilt-wee-emccommavmmmcancmce s 8
Sand and gravel-----s--ee—ecmcmmmm oo meccceae 205
12
154-101-32bbd
Corps of Engineers test hole 997
Clay, dark-grayish-brown, fat------=-cewccme—wan 5
Clay, lean with thin layers of sandy silt-- 5
8i1t, dark-brown, s L
Clay, gray, lean-------- 0.1
8ilt, gray, sendy- 3.6
Missinge=~--==oemmemaous 1.5
Clay, le8N-----m-cmecccccanmme 14,3
Silt, gray to dark-gray-----ce-ccmv-ceccacmcmean 2.7
Sand, silty to very fine-- 6.5
1
9.5
2
6.5
7
22,5
3.5
8
16
i
154-103-9cbb
S0il, SENdy==--=-—emmmr—mme e e ee—en 1
Sand, silty and clayey, very finme------eceoce-n- I
Silt and very fine sand, clsyey, light-olive-
ot A bt g 15
154-103-17ddd
Ti11, yellowish-gray, sandy-----------ccwme--uo- 12
Till, dusky-yellow to moderate-olive-brown,
BBk L L LT L LR P PR 1k
Sand, yellowish-green to dark-greenisgh-gray,
fine to medium, well sorted, subangular to
subrounded-----~=—mmmmr e 15
Send, yellowish-green to dark-greenish-gray,
clayey, fine, well sorted-------cc-c--oceonme 11
Shale, greenish-gray, silty------wcom-ccmuorocon 8

71

Depth

feet

213

225

10
1.4
19.5

w =

20

26

k1




Geologic source

155-95-kada
0. J. Bergstrom

(Iog furnished by E. H. Prather)

Material

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Clay, brown, gravel----c-ecec-mocccmcicaann
Sand and clay--------
Clay, gray, rocK-=-e------c-mmmcmmamoa.
Clay, brown with co@l------cccommmmcmanas
Sand, brown----------
Sand, brown (water)-----
Sand, brown (fine silt)

155-96-Tcce

5011, blacks~ewemmoa e cdmccacam e
Till, derk-yellowish-orange, silty, oxidized--~-
Sand, medium to coarse, moderately well sorted,
subrounded---- - -~ e e
Clay, light-olive-gray to greenish-gray, sandy--
5ilt, grayish-orange, oxidized---e--u-cococacaan
Silt, greenish-gray to light-bluish-gray, clayey,
much fine lignite---wemmecmcmcmua oo

Clay, light-gray, sandy and silty---------c-o-ceo

155-96-20d4d

Till, gravel, olive-gray to grayish-orange,
gravelly, about 50 percent gravel------—-—-—-—--
Till, olive-gray----eecemccmcoccc oo cacea

Clay, light-olive-gray and dark-brown to black,
sandy and silty, lignite; about 50 percent
lignite-- s m e e

Soil, black, Silty-=----mmemmemm e
Till, dusky-yellowish-brown, silty and gravelly,
OXidizZed-mmmmmme o e

Clay, yellowish-brown to brownish-gray, sandy
and silty, oxidized--w-m-co-mmoee e

Clay, light-gray to brownish-gray, sandy and
silty; contains thin lenses of lignite-------

W7
10

10

10
16

20

10

57
67

8l
9k

11
27

32

10




155-97-2aaa

“Geologic source Material Thicknesa Depth
(feet) (feet)
Glacial drift: .
Soil, black, silty - 1 1
Till, dark-yellowiah-orange, silty, oxidized---- 27 28
Sand, medium, moderately well sorted, subangular 12 e}
Gravel, fine to coarse, poorly sorted----------- 5 4s
Gravel, sandy, fine sand to coarse gravel,
poorly sorted, rounded to angular------------ 32 7
Silt and clay, grayish-orange and light-bluish-
gray, interbedded-------cmscmoomcmmncomennano 10 87
Sand, fine to coarse, unsorted-- 15 102
Gravel, unSorted--------==memoccaomomoocoooo—ooo 6 108
Fort Union Group:
Silt, greenish-gray, clayey; contains thin
lignite beds-----cecc--rrocmcssmmmmm e mmeeen 18 126
155-97-2bbb
Soil, black, 8ilty-----=ccce-memmccmemcccnean 1 1
Till, dark-yellowish-orange to pale-yellowish-
brown, silty, oxidized; contains 40 to 50
percent gravele--e--omomccccccccemoeoeoeaeen 7 8
Till, yellowish-brown, $ilty----------=-cecac-ac 28 36
Fort Union Group:
Silt, dark-greenish-gray to light-gray, sandy--- 7 43
Clay, sand, silt, and lignite, vericolored,
grayish-yellow-green, dark-yellowish-orange,
grayish-purple, grayish-blue, and brownish-
DlacK-=me—mmmmmmecmsmmemmmmmee—ecmaee—a—————— 20 63
Silt, medium-bluish-gray to greenish-gray,
clayey and sandy-------m=m--mecccemaooooaaaee 31 gl
155-97-5bbb
Glacial drift: .
Soil, black, 8ilfy~w-mere-moomocmmccaemieeaaeono 1 1
Till, moderate-yellowigh-brown to olive-gray,
LT R T b 4s
Ti11(?), moderate-yellowish-brown to olive-gray,
BBRAY === =m=m == s m o mm oo 37 82
8ilt, grayish-orange to dusky-yellow, laminated,
oxidized------ccmmccremc e e 25 107
Clay, olive-gray, sandy and silty 155
Fort Union Group:
Clay, yellowish and bluish-gray, sandy---------- 23 178
155-99-1abe
Glacial drift:
Clay, dark-brown, sandy------=-m==-=-=co-ccc-c-- 1 1
Sand, yellowigh-gray to dusky-yellow, clayey,
oxidized, 1008€===-=-r=-m=mema--emeca—oco—ooo- 7 8
Till, moderate-olive-brown, silty, oxidized----- 25 33
Fort Union Group:
Lignite, black, fissile----=-ou--ccccmocmemncen b 37
Sand, light-greenish-gray, slightly clayey, very
fine, friable; contains thin lenses of
lignite 21 58
Limestone, dark-gray--------=-==c---- 1 59

73




Geologic source

155-99-1abe --Continued

Material Thickness

Fort Union Group--Continued:

Glacial drift:

Shale, varigated grays and greens, moderately
soft to moderately hard-
Lignite, black, fissile~-m-cuccmcooomcomomonooo
Clay, light-greenish-gray, sandy; contains thin
carbonaceous lenses-------—--s--e—-eeo-ooooa-
Sand, greenish-gray, fine, well sorted, friable-

155-100~6a882
Test hole 14-25

Clay, yellowish brown, sandy, oxidized-----=-v==
Gravel, coarse sand to coarse gravel---
Clay, brown and gray-------------==---=
Till, gray-----=me=m-e--we-me-mreccseome—m—meaaa

Fort Union Group (2):

Glacial drift:

Fort Union Group:

Glacial drift:

Clay, gray, sandy--------c---w-eo-o—-—me—oeoooo

155-100-10bec
Pherrin Township

(Log furnished by Schnell Inc.)

Clay, dark-yellowish-brown to dark-yellowish-
orange, s8ilty, oxidized----=-c==c-ceocemaaaan
Till, dark-yellowish-orange, silty to sandy,

Till, olive-gray, silty to sandy-------=sme--u--
Clay, olive-gray, 8ilty------s=s-cmomccmcocuaanan
Clay and sand, interbedded-~------
Sand, very fine to coarse, unsorted-
Sand and clay, interbedded--------
Clay, olive-gray, silty-------=---
Sand, clayey, very fine to medium----
Sand, medium to very coarse, unsorted-----------

Sand, moderate-yellow to pale-bluish-green,
clayey, very fine----e-ceccounoemmmcanocnen

155-100-17ade
Pherrin Township

(Log furnished by Schnell Inc.)

Cley, light-olive-gray, silty
Ti11, "olive-gray-«~--==----=u-= -
Gravel, medium, angular to subrounded.

Clay, medium-dark-gray-------

Lignite ———eccmemana- -
Gravel, very coarse; brownish stained.
Clay, olive-gray---==--eccecmmmmcaca e caaan

h

feet

15
16
51
2k

20

Peet)

83
84

89




Geologic source

155-100-1Tbce
Pherrin Township

(log furnished by Schnell Inc.)

Material

Fort Union Group:

Fort Union Group:

Fort Union Group:

Fort Union Group:

Silt,

155-100-18dbb
Pherrin Township

(Log furnished by Schnell Inc.)

Soil, saDdy----=~esmmemmccremcec e dacecmmeianaa
Clay, gravelly, boulders---v--meccmecccccccaauan

Clay, brown, lignitic---=-e-meecccmammn s

Clay, gro&y-------~-we-eca-—a-a
Lignite -

! 155-100-19344
Pherrin Township

(log furnished by Schrell Inc.)

Soil, Sandy---==m--cemmmcmmmmmmmmmmaccaeemeeeae
Sand, gravel and boulders------ec-smeemcmacommonn
Clay, gravelly---~---------- -
Till, yellow--- _
Ti11, gray----------------- -
Sand, gravel, and lignite=---r-ecmceeoooccoocoann
Clay, gray---- --
Clay, sandy, thin sand lense§------~co-ccccaonnn
Lignite, sand, and gravel---e-ec-wweooocccmacoan

155-100-20cab
Pherrin Township

(log furnished by Schnell Inc.)

Sand, coarse, lignite----e--ceme-e- ———————— -
Sand and gravel; contains thin clay lenses------
Sand, coarse; contains thin clay lenseg---------
Sand and gravel; contains thin clay lenses- -
SRR R E L T -
Sand, lignite lenses--- -
Sand, gravel, boulderg------~---=mceo-o—eo————ao

119
130
133

140

2k
27

b vk AT

46

141

)

155
160




155-100-21bdd
Pherrin Township

(Log furnished by Schnell Inc.)

Geologic source Material Thickness Depth
(feet) feet)
B50il, SANAY--w---~-=--cemcem oo oeean 5 5
Clay, yellow-gray, gravelly- 17 22
Ti1l, gray, Sandy------=-----e-e-meceommam-ceaa- 27 kg
Clay, gray=--=---m-=-mme--mmmmmeeseomoaececonann 103 152
Gravel------== 1 153
Clay, @ray------==-s==ca== 10 163
Sand, gravel, and lignite 2k 187
Fort Union Group:
8 195
155-100-2kbaa
Pherrin Township
(Log furnished by Schnell Inc.)
Soil, gravelly------—----—s—nem e mececamao—en 3 3
Gravel and sand--w---- 3 6
Till, yellow, gravelly--- 8 14
2k 38
14 52
4 56
Fort Union Group:
k 60
155-100-24bac
Pherrin Township
(Log furnished by Schnell Inc.)
Soil, sandy: 2 2
Send, gravel and boulders 7 9
Till, yellow, gravelly--- 20 29
Till, gray, sandy 26 55
Lignite 3 58
Fort Union Group:
2 60
155-100-30dab
Pherrin Township
(Log furnished by Schnell Inc.)
Soil, sandy--==----cmcmm e 1.5 1.5
Grayel, dry, boulders---- 9.5 11
Clay, gravelly, boulders- 22 33
Sand, gravel, and boulders- 13 L6
Sand, gravel, and lignite-- 2 48
Clay, gray---------------—- 57 105
Sand, medium, and lignite 36 RS
ROCK==mrm e mc e e e e 1 1h2
Fort Union Group:
18 160

76




Geologic source

155-100-30ddc
Test hole 1436

Material

Fort Union Group:

Fort Union Group:

Sand, fine to medium, silty----
Sand, coarse to Very COBrg€m=we-w-mc-mmmamccoan-n
Gravel, fine, coarse sand, with lignite frag-

Gravel, fine to medium-----uomccaoocmcmcaaaoo
Gravel, medium 1O COBrBE=-m--mmmccemecmcmmmnenae

Clay, light-gray, sandy--------=ecce-oocmeocaann

155-100-31bbb
Test hole 1435

Sand, silty, fine-----cmccmmmm e
Sand, medium t0 Very coarse---—---ee-—memeoano
Sand, coarse to granule gravel, contains some
bluish-gray clay-ee--cmemcceucmcoommccmeaaa
Gravel, medium to very coarse--
Sand, silty, fine to very coarse, minor amounts
of platy, gray clay; fossils Valvata
tricarinata (say), Gyraulus sp, and Pisidium
sp (Identified by F, D. Holland, Jr.)-- -
Sand, coarse to fine---ececomccmmcccnaaaaa.
Gravel, fine to coarse, fine to coarse sand-----
Clay, bluish-gray, sandy, platy----------==cou—o

155-100-31daal
Pherrin Township

(Log furnished by Schnell Inc.)

Sand, coarse, and lignite-
Clay, Bray-—--—-----=o-cmeommem oo mmoeeo

155-100-32cde
Pherrin Township

(lLog furnished by.Schnell Inc.)

S0il, SANAy----wmmmmmmmemm—mm e
Till, yellow, gravelly---------—----m-c-ceooema_a-
Sand and gravel----------- -
Till, yellow, sandy------=----ceamemcan—o-n -
Sand and gravel. B ettt —————
Clay, gray; lignite layer at 60 feet
Clay, gray, and sand lenses
Sand and gravel-~--------—--
Clay, gray-----=-----m-—commemo—eemno

Gravel and lignit@----e----mmeoomee e

Thickness Depth
(feet) (feet)
4 4
5 9
6 15
6 21
10 31
21 52
5 5
6 11
9 20
17 37
kg 86
9 95
11 106
10 116
2 2
1 16
1 17
19 36
55 91
14 105
66 171
7 178
22 200
2 2
22- 2k
10 34
3 37
5 42
6l 106
11 117
11 128
10 138
6 1k
6 150




Geologic source

155-101-1bbb
Test hole 1434

Fort Union Group:

Fort Union Group:

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Material Thickness Depth
feet feet
Scil, black, sandy--------------- - 3 3
Sand, fine to medium, brown clay----- - 7 10
Clay, yellowish-brown, sandy, oxidized- - 10 20
Till, Bray------==-—---me oo ema oo emea oo 31 51
Gravel, medium t0 CoOBrSe----w--cccemrmeccconaa- 5 56
Clay, light-gray, sandy-=------=eecacaucanoceu-x 7 63
155-101-22cca
Test hole 31-776
Soil, black-=~e-m—mcemmmem e i 1 1
Clay, moderate-yellowish-brown, silty to sandy,
0xXidized-----uocm e meen e 5 é
Gravel, sandy, unsorted, subangular to rounded-- 4 10
Clay, silty, moderate-yellowish-brown, silty,
0xidized-mmmmammmm e c e cmcm e 2 12
Gravel, sandy, angular to rounded, unsorted----- 5 17
Clay, moderate-yellowish-brown, silty, oxidized- 11 28
Boulder, arkosic sandstone 1.5 29.5
Clay (no sample)=---mmmmmoocammmemceeemee 1.5 31
Sand, gravelly, angular to rounded, unsorted---- - 11 L]
Sand, very fine to coarse, angular to rounded,
UNSOrtedemnmmmamememeer e sdcereamaa——an—ae——— 21 63
Gravel, fine to medium, oxidized, grayish-
yellow, Silty clay--wwmamm-memmcacomccceaan 72
8ilt, light-bluish-gray, sandy------------=weu-c 12 8h
155-103-8add
Till, yellowish-gray, oxidized, sandy-~------w-- 4 L
Till, moderate-olive-brown, silty and sandy,
partially oxidizede----ceec-wemccmmma——aeoo 17 21
Shale, varigated with yellowish-gray, dusky-
yellow, light-olive-gray, greenish-gray, and
brownish-black, silty--=-=-----c-cccmmemn 19 ko
155-103-20add
Soil, black, silty, sandy-------cc--une 2 2
Till, yellowish-gray, sandy, oxidized-- 7 9
Till, moderate-olive-brown, silty, sandy 9 18
Shale, varigated with yellows, grays, greens,
and blues, Silty------=~-~mcmmomec e 18 36
Lignite, black,and interbedded black, sandy
SNBlE=memmmrmmmacmmmeeee e e eeecdceceeecmaan L Lo




155-103-33cbb

Geologic source Material Thickness Depth
(feet) (feet)
Glacial drift:
Clay, yellowish-gray, sandy, (till?)---ece-c-ooc 5 5
Clay, light-gray, silty, (till?)es-ccccccaoceoao 3 8
Clay, dusky-yellow, silty and sandy; appears to
be layered with some fine sand--------—cc-ooo 29 37
Sand, fine to medium, well sorted, subangular to
SUbrounded--e-eemecemc e cccec———— 7 Ly
Sand, yellowish-green, clayey, fine---------o--- 5 hg
Sand, fine to medium, subangular to subrounded,
slightly calcareous----—-=momcmmmammeee e 23 T2
Sand, dark-greenish-gray, clayey, fine to
medium- - - el 17 89
Fort Union Group:
Shale, greenish-gray and olive-black, silty----- 21 110
Sand, bluish-gray, fine-——-e-m-eccaa oo 10 120
156-95-6daa
Halliburton Co.
(Log furnished by E. H. Prather)
31 31
6 37
16 53
2 55
L7 102
8 110
9 119
2 121
10 131
L 135
17 152
3 155
156-95-19ddd
Test hole 736
Glacial drift:
Till, yellowish-gray------eeacmcmaomcomcmmcmeaen 54 54
Fcrt Union Group:
Clay, dark-gray, sandy-----wee-meeeecaacaoooaacn 1 55
Clay, yellowish-gray--- 8 63
Clay, light-gray------cceemcmocecmomua oo T TO
156-95-30ddd
Test hole 737
Glacial drift:
Till, yellowish-gray-=----=-ceeeccoonaooo rm———— 12 12
Sand---comcemamcceon- ————— PR 1 13
Fort Union Group: :
Clay, light-gray--------ccoc-mcomommmmmmnaoo b 17
Clay, sandy, yellowish-gray---- 11 28
Clay, grayish-black-=-wr-v--ue- 2 30
Sand, yellowish-gray-----mecocmamcemoomcomomanas 10 Lo

9




156-96-31cte

Geologic source Material Thickness Depth
= (feet) (feet)
Glacial drift:
So0il, black----~cemo oo e 1 1
Till, grayish-orange, sandy, oxidized----------- 9 10
Fort Union Group:
Clay, light-bluish-gray to greenish-gray,
calcareous; conteins a few oxidized dark-
yellowish-orange patches-—-----~----cwceoe- 15 25
Clay, medium-bluish-gray---------=«c-co—ccueoo-n 7 32
156-97-9dbd1l
City of Ray
(Log furnished by Layne-Minnesota Co.)
10 10
64 T
6 80
7 87
28 115
12 127
b 131
Sand, brown, muddy- 22 153
Sand, COBPSE====mmmmm o e e 11 16k
O et o 5 169
156-97-9dbd2
City of Ray
(Log furnished by Simpson and Son)
Till, yellowish-gray, sandy, weathered---------- 40 Lo
Ti11, brown; grades downward into gray, sandy
5 00 95 135
Sand, coarse to very coarse, rounded; predom-
inately quartz and quartzite-----—--ecwoea__o 15 150
Gravel, dirty (included in the above 15 feet)---
Sand, very coarse, rounded quartzoSee-------——-- 10 160
156-97-9dce
City of Ray
(Log furnished by Simpson and Son)
Glecial drift:
Till, yellowish-gray, sandy, weathered------~--- 20 20
Till, chocolate-brown, sandy-----~-=-c--cccceoao 10 30
Till, grayish-brown--eee-wo oo 20 50
Silt, brown, sandy, carbonaceous- - 30 . 80
Clay and silt, gray------sc-me-eowmemieuo 20 100
Sand, dirty-------- L 10 110
Clay and sande----e-acaaano - 30 140
Sand, coarse to very coarse---m----eocoeoaooooo 12 152
Fort Union Group:
Shale, light-gray-----m--ammmommomcccoea . N 156

80




156-97-16aaa

Geologic source Material Thickness Depth
(feet) (feet)

Glacial drift:
Till, silty and sandy, dusky-yellow to yellowish-

gray, oxidized--ew-=ccmomemmecmeeccmanoecaoo L5 4s
Till, silty, moderate-olive-brown to olive-gray,

partly oxidized--=--cemmmmo e 20 65
Sand, medium, well sorted, subrounde@----~------- 5 70
Silt, clay, sandy clay, olive-gray, interbedded-- 37 107
Sand, medium, gray, calcareous, well sorted, sub-

ToUNded- oo eemm e e m e e e 12 119
Sand, coarse, brown, subrounded; contains some

fine gravelew---me-cmcamum oo ceecacenan 61 180

Fort Union Group:
Shale, silty, medium-gray, calcareous, moderately

PLAStIC—mmm e e e e e 20 200
156-97-16abb
Glacial drift:
Soil, dark-brown, sandy-----c-e---ecmecmaecmanoo 1 1
Sand, yellowish-gray, clayey, probably fill----- L 5
Till, yellowish-gray to moderate-olive-brown,
silty and sandy, oxidized---wc-e---cceccacanan 23 28

Gravel, reddish-brown, fine to coarse, poorly
sorted, subangular to subrounded; much iron

oxide staining-------ccmc-cmmmmcmomccomcena- 6 34
Till, moderate-olive-brown to light-olive-gray,
partly oxidizede------cmoomommcmmmmee o 10 Ly

Sand, fine, dusky-yellow to moderate-olive-brown, i
clayey, partly oxidized; contains some olive-

gray plastic clay----—--—ccommmmee e 9 53
Shale, olive-gray, moderately plastic~---me----- Iy 57
Clay, silt, sandy clay, sand, olive-gray to

dark-greenish-gray, interbedded-------------- 35 92
Sand, dark-greenish-gray, medium, well sorted,

subrounded-~=~--ce-cammcm e 25 117
Sand, brown, coarse, subangular to subrounded--- 29 146

Fort Union Group:

Shale, light-greenish-gray,and fine calcareous

5aNAStONE = -~ mrmeemmmemmccmmacm e mmeecmacaaa 14 160

156-97-2Taaa
Glacial drift:

ek B R e 1 1
Till, yellowish-brown, sandy and gravelly,

very weathered----—-cemmmco e e 9 10
Till, moderate-olive-brown, sandy, oxidized;

contains many bedrock pebbles-----eew-c-eeua- 2k 3k
Silt, very fine sand, moderate-olive-brown,

clayey, (probably bedded)------w=-m-moomnoan- 23 57
811t and very fine sand-----ecemmmeememccaocaooao 23 80

Gravel, fine to coarse, poorly sorted, sub-

angular to subrounded; contains much dark

shale, ironstone, and iron-oxide stained

1limestone-—--a-mmeemem e ca e e aa 32 112
Clay, light-olive-gray, silty 2 114
Gravel and sand, poorly sorted, subangular to

subrounded----=w-=--m-eemmmemeemmmmemmmo e 43 157
Fort Union Group:
Clay, light-bluish-gray, silty-- - ——————— 2 159
Sandstone, light-bluish-gray---------- - 3 162
Clay, light-bluish-gray, silty, sandy----------- 16 178
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Geologic source

156-97-32ddd

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Fort Union Group:

Material Thickness
feet
8011, blacK--=-~=-ammmceemcmee e m oo ene e 1
Till, olive-gray to dark-yellowish-orange,
sandy, oxidized--=-e--—=mcmcmma oo 28
Till, olive-gray, silty; contains small quan-
tities of gYPSUM-—==-=—-r—mme e n e 22
Clay, dark-yellowish-orange to olive-gray,
sandy, silty, oxidized---w--ermeacrcaacmcaacoo 3%
Clay, sand, sandstone, yellowish-brown---------- 31
156-97-33ddd
5011, black----~c-e-mmmmme e 1
Till, olive-gray to dark-yellowish-orange,
SANAY- -~ m e e 19
Silt, grayish-yellow; contains iron oxide stain-
ed calcareous silt concretions--------------- 31
Lignite, brownish-black, clayey--—-=--aca-eceaax 12
156-98-9ddd
Seil, black----m-—mmemmm et 1
Till, moderate-yellowish-brown to light-olive-
gray, Silby--~-ec-emmm e ccaaas 19
Clay, dark-yellowish-brown, sandy, slightly
CALCAYROUS - =~=mmm—mmcmmmmme e mcam o ——————— 43
156-98-35ced
Loam, sandy, pebbly=--=weewwseamooo e cmeeaaes 1
Clay, yellowish-gray to reddish-brown, silty
and sandy, oxidized, contains thin lenses of
L N e Lt LT TP U SIS, 8
811t and very fine clayey sand, dusky-yellow,
oxidized, contains mumerous iron concretions
and streaks of highly ferruginous clay,
white clay, black carbonacecus clays--<-----= 17
Shale, dark-greenish-gray----eecmeecrocmecaoooaon L
156-99-13bbb
Soil, black, Silty--commmmmm oo 3
Sand, yellowish-gray, fine to coarse, sub-
angular to subrounded-----—-e--eeooan L
Till, dusky-yellow, silty to sandy, oxidized---- 11
Shale, yellow to moderate-olive-gray, silty,
calcareous with black carbonaceous streaks--- 12
Sand, dark-greenish-gray, clayey, very fine to
fine, calcareous-——=~—wm-m-commmcaccamaaaa- 10

51
85
116

20
51
63

20

63

26




Geologic source

156-100-Tcce?
Test hole 1439

Fort Union Group{?):

Fort Union Group:

Material Thickness
(feet)
Sand, clayey, fine-- 6
Sand, fine to coarse 35
Clay, gray, sandy-----=----eccommmmmmm o 11
156-100-1Taab
Test hole 1438
Clay, S8Nndy----==-=-=m--mrmemeemecc—mam——aen———— 6
Sand, medium to coarse--------c-coecemomeo 5
Clay, yellow to brown; contains some fine gravel 15
Sand, fine------- e m——— et m————————— e ———————— 7
Sand, medium to very coarse, contains some
lignite fragments---w---am-cmococccocnonnaaao 21
Clay, gray, sandy------------cccmomcocmcmo— 9
156-100-18bbb
Scil, black, silty-----c-cocmmmmooccemeo o 1
Clay, yellowish-brown, 8ilty---=-weee-cocmoeeaoo 6
Sand, gravelly, medium to very coarse, sub-
angular to subrounded, contains about 25
percent fine gravel---e---cmcmcacacmmcroanan 3
Clay, olive-gray, silty, plastic----------ouu--- 2
Grayel, sandy, fine to coarse, subangular to
subrounded, contains about 25 percent fine to
medium sand----=-ecmrm e ceee e 15
Till, olive-gray, silty, contains some very fine
R 1 e EEEE LRSS LTS 22
Clay, olive-gray, silty, plastic 19
Till, olive-gray, silty, contains some very fine
sand and shale pebbles-—--—-——-ccmcmcemoomooac 48
Clay, olive-gray, silty, cohesive I
Clay, olive-gray to olive-black, silty, cal-
careous, CONeSive—m-mamrmmmmmc e 38
Sand, fine to medium--- -- - 2
Clay, olive-gray, silty------cm-cucaa-- -- 30
Clay, olive-gray, silty and sandy, silt - 8
Gravel, dark-brown, fine to coarse----------—--- 12
Sand, light-greenish-gray, clayey, calcareous,
olive-gray to olive-black shale-«---e---—aaa- 21
156-100-33cee
Test hole 1433
8ilt and sand, broOWn-=---—emeo oo 4
Gravel, fine to medium----- 5
Clay, yellow, fine gravel- 14
Till, medium-gray------=--w--e-nene 15
Sand, coarse; contains some lignite 12
Clay, gray, sandy-------s==ccesmoommomoooooooo 13

83

(&

6
k1
52

11
26
33

54
63

27

kg
68

116
120

158
160
190

210

231




156-101-12¢cce
Test hole 1440

Geologic source Material Thickness Depth
(feet) (feet)
Clay, brownish-gray~-—---es-----cemmemcmmanmcaonn 11 11
Till, brown, oxldized----s-----cec--mmumaamcaaan 12 23
Till, gray; contains fine to medium gravel and
some shale pebbles----~-cecommcm oo 21 Lk
Fort Union Groupf?):
Clay, gray, SAndy-=------commommmm o emneeaan 8 52
156-101-15¢cbb
M. K, Harstad
(Log furnished by M. P. Benson)
50 50
111 161
2 163
27 19C
30 220
38 258
3 261
n 265
156-103-9bbb
Glacial drift:
Soil, dark-brown, sandy-=e---c-=-—ecemmcaoocann= 2 2
Sand, clayey.and silty, fine to medium, poorly
SOPEEAmwm e e o e e It 6
Till, dusky-yellow, silty and sandy, oxidized;
contains thin lenses of sand and fine gravel- 9 15
Till, moderate-olive-brown, silty to sandy,
oxidizied---—~eccmma e 17 32
Gravel, sandy, subangular to subrounded--------- n 36
Shale, dusky-yellow and olive-green, silty------ 7 43
Gravel, fine to medium, poorly sorted; contains
many dark-brown pebbles, predominately
jasper, chert, and ironstone-----—-—--e--cerem 5 48
Fort Union Group: .
Shale, medium gray, silty, slightly fissile----- 7 55
Shale, AArK-gray----=--mes-cccmmceeocmmemoomem—a 5 60
156-103-16cce
Glacial drift:
Soil, dark-brown, pebbly--~-----mcemecom oo maee 2 2
Till, yellowish-gray, sandy, oxidized----c--m--- [ 8
Ti11, dusky-yellow, silty, oxidized------~---—-- 16 2h
Fort Union Group:
Sand, dusky-yellow to olive-green, silty and
clayey, lignitic, micaceous, and calcareous-- 12 36
Shale, medium-bluish-gray, hard-------cecemee———m L Lo

8k




Geonlogic source

156-103-32add

Glacial drift:

Fort Union Group:

Material Thickness
S0il, dark-brown, gravelly------eecc-e—aocaaocon 2
Till, yellowish-gray, sandy and silty, oxidized- 5
Till, moderate-olive-brown, sandy and silty,
0XidiZedemmmmmmm e m e e 11
Boulder, granitice--e-ee-mccmamcccam e 2
Shale, dusky-yellow to medium-gray, very silty,
€8lCArEOUS- === mmm=m e mmmm e m e me—mmm o 20
157-95-11cdd
Rudolph Weflin
Clay, rockS-=-w-wecoocmoocrcceommccccomenoone 15
Sandstone, yellow 15
Shale, brown, sandy-- 20
Send, gray----------- 25
Shale, gray, sandy--- k
Coal (wa.ters --------- 5
Clay, gray (pocket) 6
157-95-21a
Tioga Golf Course
(Log furnished by-E. H. Prather)
Gravel, YOCK--=c-c-ewecmam e cccdccmccccamae 10
Rock, gravel, some clay--------- 5
Clay, brown, rock and gravel---- 7
Clay, 54
Clay, i)
Sand, 6
Shell, hard-----=--eceam e e e 3
157-95-26abb2
Signal 0il & Gas Co.
Clay, sandy, 25
Clay, black, 25
Shale, blue 35
Shale, blue, 8
Sandstone-=r---emme e a e edaceeceae——ea 2
Shale, blue------wec-cemeo 12
Shale, blue, 2
Sand-~---==--- 5
Shale, 3
Shale, -blue, 1
Shale, blue---w-cowcacacan 17
Shale, blue, 10
Shale, blue----cwo-momeuem Lo
Shale, blue, 5
Shale, sandy- 5
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Geologic source

157-95-26abcl
Signal Oil & Gas Co.

Material Thickness
feet
Clay, sandy, boulders--------r-—ccmmemmocoeuonc 25
Clay, black----c=-semmcmmmmmmc e oo 25
Gravel----| 2
Shale, grakr --------------- 28

Shale, blue-

157-95-26abc2
Signal 0il & Gas Co,

Clay, sandy: L7
Gravel--------- 3
Clay, sandy 5
Clay, blue, soft 25
Shale, blue, coal gtreskf-----=m=mmmcccemccmcaan 12
Sand and gravel 3
34
2
19
3
N
1
17
8
67
3
2

157-95-26acb3
Signal 0il & Gas Co.

Clay, sandy, boulders=----ee=ee--cccmecmemccaomnan
Clay, black, soff-----
Sand and gravel---
Shale, gray----

Shale, gray-
Sandstone---
Shale, gray-

Depth
feet)

25
50
52
80
92
ok
120
137
143
152
155
170
187
191
210
212
2kl
2k7
255




157-95-26acbl
Signel 0il & Gas Co.

Geologic source Material Thickness Depth
Clay, sandy, boulders- 50 50
Shale, yellow, sandy-- 15 65
Clay, SOft-==--c---- 3 69
Sand and gravel----- 12 81
Shale, blue----=--u-- 17 98

- 3 101
31 132
-------------------------------------------- 136
------------------------------------- 14 150
1 151
7 158
1 159
14 173
2 175
L 179
2 181
------------------------------------- 2k 205
157-95-26acc3
Signal 0il & Gas Co.
Clay, sandy, boulderse----=e-ceecmcacooomcoea——- 43 43
Sand and gravel---------eosomcem e mae e 7 50
Clay, blue, §OTH—---omommmmme e e 7 57
Sand and gravel-- 11 68
Shale, 34 102
Coal-w------ 1 103
Shale, 9 112
Coal-mmmmmmmm- 2 11k
Shale, 15 129
[0 B R e T TP e R P 2 131
Shale, 25 156
CoBlmmmmammm e 5 . 161
Shale, 28 189
Coal----w-~--- 3 192
Shale, 13 205
157-95-27acdl
City of Tioga, Well 1

{Iog furnished by Layne-Minnesota Co.)
Clay, yellow (fill)-m--mmmomocemamamaocammeoae 2
Soil, black-----c-u- -- L
Clay, brown, sandy-- - 10
Gravel, very clayey- -- 18
Clay, blue~=-=m--ac-emmaan 28
Clay, brown, very sandy--- 33
Sand and gravel, clayey--=—----=-acee-mmmcecaoen Lo
Sand and gravel, slightly clayey 50
Clay, yellow, very gravelly 61
Clay, gray---------=m-mmmm—mm=c-eem—e—eoaooocnn 85

Clay or shale, gray, slightly sendy, with coal
particles——~--me oo e 20 105
Clay, gray; with coal chunks and gravelly clay-- 17 122
Clay and sand, brown, with coal--=-c-wemeo—ccom- 6 128
Clay or shale, gray-- 17 145

Small amount of water from 65 to 125 feet

87




Geologic source

157-95-2Tada
City of Tioga, Well 9

(Log furnished by Simpson and Son)

Material Thickness
feet
Top80il-—ocmm e e 1
Clay, brown-------- 1
Clay, yellow, gravelly, hard--- 33
Clay, blue, soft, sticky---- 10
Clay, gray, sandy-------e-e---- 8
Clay, light-gray (green tinge)- 9
Sand and gravele-=-eeem-oeescoacoona- 6
Clay, gray, sandy, (caves) 63
Clay or shale, gray----------cecememmamoormene 20
157-95-27add
City of Tioga, Well 2
(1og furnished by Simpson and Son)
Topsoil---- 0.5
Clay, yellow----- 27.5
Clay, gray, sandy--- 21
Clay, yellow, sandy- 5
Clay, gray, sandy--- 11
Clay, brown, sandy--=-------ececceccmccccanmana 7
Sand, fine and coarse, with pebbles and clay--- 18
Clay, gray, sandy------==-emmc-cacmcoeaanan ——— 12
Clay, gray, very sandy--- 20
Clay or shale, light-gray. 8
Clay or shale, gray------ 10
Clay or shale, dark-gray- 1
Shale, gray-------=-=mem-mem e 2k
157-95-27bdd
City of Tioga, Well 3
(Iog furnished by Simpson and Son)
TOP8OL L -~ e m e e e e 1
Clay, yellow, sandy--------eecomearus 28
Clay, yellow, very sandy, with rocks 16
Sand, yellow, clayey, fine, pebbleS--==-eu-eno- 20
Clay, very light-gray--------------- -- 28
Sand, muddy, fine, coarse gravel- - 1
Clay, gray, gravelly-------ceeoomom—ccaeoo. L
Sand and gravel, clayey------c---memmmemnoo —— 6
Sand, gravel, pebbles, clay-- - 5
Gravel, clay, dirty sand------ -- 19
Clay, blue, gravelly---a-emecooccmceoomeecaan 12
157-95-27dbd
City of Tioga, Well 4
(Log furnished by Simpson and Son)
TOPSOL L~ mmmm e e e e e e e 1
Clay, yellow, pebbly, hard- - L
Clay, yellow-wwemoeomcooa o - Lo
Clay, blue, sticky---------aceo- - 10
Clay, blue, slightly sandy------ -- 13
Clay, yellow, sandy-----=e--==ccememacraaa- - 17
Sand, gray, clayey, fine, with coal chunkS----- 7
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93
104
109
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55
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157~95-27dba-~-Continued
City of Tioga, Well 4

(Log furnished by Simpson and Son)

Geologic source Material Thickness Depth
(feet) (feet)
Clay, blue, sandy---------~-- mmmmemm .. ——— 10 102

Sand, medium fine with some clay (somewhat

dirty, water level about 52 feet)----------- I 106
Clay, blue, gravelly--------acemm<as m———ea 4 110
—————— 5 115
-- 3 118
-- 1 119
Clay, sandy and gravelly------------ - 3 122
Sand, muddy, fine, with coal chunks- - 22 14k
Shale, @ray------==-c-ccmmomaooamaaccacocomaoan 6 150
157-95-27dcb
City of Tioga, Well 8
(log furnished by Simpson and Son)
TOP8Oilmmc e e o e m e 1 1
Clay, yellow, gravelly, hard; rocks--- - Ll 45
Clay, yellow, sandy----~-=----- -- 20 65
Clay, gray, sandy, soft----- -- 26 91
Clay, brown, very sandy----- -- 9.5 100.5
Sand, very fine, with gravel-- 1.5 102
Clay, very sandy----=-=-em=--=cmemecacmeo—cacon 14 116
Sand, somewhat clayey, with broken coal; water- 3 119
Clay or shale, gray-~------e-ci-scemcmcecccmonn=a 3 122
157-95~-27ddb
City of Tioga, Well 5
(log furnished by Simpson and Son)
Topsoil 0.5 0.5
Gravel, stones, clay-- 2.5 3
Clay, 9 12
Clay, yellow, gandy-=-=-em=====c=c=u- 3L L6
Clay, yellow, very sandy; some water----------- 12 56
Clay, gray, Sandy-------=-=-z-- mmemeemm————ean 5 61
Sand, gray, fine, dirty, with broken coalj;

B T e T T T R 3 6k
Clay, light-gray, sendy-- 12.5 76.5
Sand, fine, dirty; water 3.5 80
Clay, gray, sandy; some water 10 90
Gravel, coarse sand; water---------weecocooc--- 1 91
Clay, gravelly---cececccacrmmmoaccemannoeen——— 1 92
Shale, light-gray, very sandy 31 123
COBL~mmrmmmmmmceemcm e m——— 1 124
Shale, gray----- —~—— 2 126

157-95-27dde
City of Tioga, Well 6
(Log furnished by Simpson and Son)
Topsoil 1
Gravel, rocks-- 2
Clay, yellow: 17
Clay, yellow, sandy---=----=----- 56
Clay, gray, with coal particles- 9.5
Sand and gravel--e--cmee--co-ma- 98
Clay, blu@=-=--cescmocrmermo o —memeoce—aeoaan o 100




157-96-19baa

Geologlc source Material Thickness Depth
(feet) (feet)
Glacial drift:
Loam, dark-brownish-black, pebbly--------------- 2 2
Till, yellowish-gray, sandy, oxidized----------- 7 9
Till, dusky-yellow to moderate-olive-brown,
silty, 0X1GiZed--csmcomcmmmmmemmcsemamae 25 34
Till, moderate-olive-brown, very silty,
Lo T Y e 68 102
Till, pink, silty-----e--cmcomcscmcnmcecemae 3 105
Gravel, sandy, fine to medium; pebbles are pre-
dominantly limestone, shale, and lignite----- i 109
Till, olive-gray, 8ilby-----c-ccomccmcmmamoaaaan 69 178
Sand, gray, lignitic, medium, well sorted, sub-
POUNAEG == m e e 15 193
Gravel, sandy, fine and medium, apparently
bedded; most pebbles are iron stained-------- 26 219
Fort Union Group:
Shale, medium-gray, silty 2] 233
Sand, greenish-gray, fine 7 2ko
157-97-3bbb
Glacial drift:
Soil, dark-brown, sandy-------—-----eco—ceeoo- 1 1
Till, yellowigh-gray, sandy, oxidized----------- 14 15
Till, yellowish-gray to moderate-olive-brown,
silty and sandy, oxidized---me-eeecmcacrmeoan 65 80
Till, moderate-olive-brown and olive-gray,
silty and sandy, partly oxidized------~-wwc--- 20 100
Till, olive-gray, silty and sandy----- - 30 130
Clay, olive-gray, silty, very cohesivewe--a-a--- 8 138
Sand, gravelly, medium to coarse, subangular to
subrounded; predominantly gquartz, chert,
ironstone, and lignite with some shale and
very few limestone pebbles and graing-------- 65 203
Fort Union Group:
Shale, light-gray, light-greenish-gray, brown,
and black, silty, calcareous, plastic;
contains some medium-gray limestone, iron-
stone concretions and lignite----a---eme—na-- 17 220
157-97-3ddd
Glacial drift:
Soil, black, sandy and silty-----—---ce-cmcnmmen 1 1
Sand, clayey, poorly sorted---eeeeeecaaoamoocoan 2 3
Till, yellowish-gray, silty and sandy, oxidized- 12 15
Till, moderate-olive-brown, silty and sandy,
oxidized--------u---- -- 10 25
Clay, light-olive-gray, silty, calcareous,
plastic, cohesivem-w-ommcomom ool 15 Lo
Sand, light-clive-gray, clayey, fine to medium-- 5 L5
Till, dusky-yellow, silty and sandy, oxidized--- 7 52
Clay, olive-gray to olive-black with olive-
brown streaks, silty; contains sand grains,
pebbles, and lignite fragments-------eweooeon 28 80
Till, olive-gray, Silty~---w-cccccmameaaocoooan 63 143
Sand, medium to coarse, subangular to subround-
ed; contains some finer and coarser grains--- 42 185
Fort Union Group:
Shale, light-greenish-gray---eee-—couoaeaocauaoan 15 200




157-97-6aaa

Geclogic source Material Thickness Depth
feet (feet)
Glacial drift:
Soil, black----—mmommmcmcme - 1 1
Till, yellowish-gray, silty and sandy, oxidized;
contains a few gravel lenses---------c-n-eoeo 21 22
Clay, dusky-yellow, silty, oxidized, cohesive--- 8 30
Gravel, reddish-brown, fine, oxidized-: 2 32
Clay, olive-gray, silty, cohesive 5 37
Ti11, moderate-olive-brown, silty, oxidized;
contains gravelly streakf--------s---cuceca_- 5 b2
Till, olive-gray, 8ilty-------c---c-cmmcmcccanna 28 70
Sand, gray, coarse, well sorted, subrounded----- 3 73

Clay, olive-gray with varigated streaks, silty,

calcarecus, cohesive (may be a clay boulder

from the Tongue River Formation)-------ca-a-- 16 89
Till, olive-gray, silty; contained a 1 to 2 foot

layer of pink to salmon colored till at about

90 feet .- -~ 10 99
Clay, olive-gray, silty and very fine sand; may

be bedded- ——— T L LT TR 18 117
Sand, medium-gray, fine to medium, well sorted,

subangular to rounded-----=---eccmmmcommaoaon 1% 131

Sand, light-brown, medium to very coarse,
moderately well sorted, subangular to sub-
rounded; predominantly quartz with minor
amounts of limestone and shale-------ce-awuca- 70 201
Fort Union Group:
Shale, light-gray, slightly calcareous, light-
olive-gray, clayey sand-----—------co--ceo—oc 19 220

157-97-13cce

Loam, dark-brownish-black, Pebbly--------c-=-=n= 2 2
Till, dusky-yellow to yellowish-gray to moderate-

olive-brown, very silty, oxidized------===--- 39 41
Till, yellowish-gray to moderate-clive-brown,

silty, oxidized-- R— —- --- 36 77
Till, moderate-olive-brown, sandy; partially

oxidized---vccmoccece s 20 97

Silt, olive-gray to olive-black, clayey, cal-

careous, cohesive---cecmcrmccrcmmcnrecr e 5 102
Till, pink, 8ilty~-------c-coocmcmomrm - - 5 107
Till, olive-gray, §ilty-------- -~ 148
Cobbles, (very rough drilling)- - 5 153
Ti11, olive-gray, s8ilty-----e--vmmeauan -- 18 17
Clay, medium-gray, silty, very cohesive--------- 6 177
Sand, gray, lignitic, medium to coarse, well

sorted, subangular to subrounded-----s------- 16 193
Clay, gray, cohesive 2 195
Sand, gray, medium-- 2 197
Clay, @ray---------=--m-mc-mecmcomam——mme—momeoe 1 198
Sand, gray, lignitic, medium with some coarse

graing--cem s m e e e eeee e 7 205
Clay, olive-gray to dark-greenish-gray, sandy,

COhEBIVE - mm oo e o 6 211
Sand, medium to very coarse, with fine to medium,

yellowish-brown gravel; well sorted in beds-- 19 230
Sand, medium to coarse, well sorted------------- L 23k
Sand, gray, clayey, fine to medium-------- 5 239
Gravel, dark-brown, sandy, fine to coarse------- 25 264
Gravel, dark-brown, sandy; contains lenses of

light- and medium-gray clay----------==-===-- 38 302

Fort Union Group:
Shale, white to medium-gray--------<---co--e---- 13 315

91




157-97-1kcce

Geologic source Material Thickness Depth
feet {feet)
Glacial drift:
Soil, black, sandy and clayey-------ce----c----- 1 1
Sand, yellowish-gray, clayey---m----=-—=aee--we- 4 5
Till, dusky-yellow to moderate-olive-brown,
silty, oxidized-wemee—mmmceem e miemceea o 4o L5
Till, olive-gray, very silty------c-ve--- 5 50
Shale, olive-gray, silty and sandy, plastic----- 30 80

Gravel, sandy, fine to coarse, subangular; pre-

dominantly limestone, chert, and ironstone

with some granitic rocks, sandstone, shale,

and lignite------ e Lo 120
Silt, moderate-olive-brown, light-olive-gray,

and olive-gray; contains some derk-greenish-

gray. sandy clay and medium-gray clay

(possibly bedded)-=--emommommmocmemmeccemeann 18 138
Till, olive-gray, silty and sandy---~--~~---c--- 12 150
Send, gravelly, fine to very coarse, poorly

sorted, subangular to subrounded; predominat-

ly limestone, chert, shale, and Quartz------- 1k 164
Clay (ti11?), olive-gray, silty----—---ccoeco-e- 11 175
Sand, brown, fine to very coarse, poorly sorted,

generally subrounded, predominantly quartz

ANnd CheTtem e oo e eaeas L5 220

Fort Union Group:

Shale, light-gray and light-greenish-gray, cal-

careous, moderately plastic-e--wee-weuwmeocaan 20 2ho

157-91-21a8aa

Glacial drift:

Loam, black, pebbly------~--cermemamama e 1 1
Till, yellowish-gray to light-olive-gray, silty,

OXidiZedocmmm e e s 21 22
8ilt, dusky-yellow, clayey, oxidized----—--c-—an 18 Lo
Clay, light-olive-gray to olive-gray, silty,

smooth------ B i el PR 10 50
Till, moderate-olive-brown, silty; contains a

few very thin lenses of sand and fine sand--- 58 108

Gravel, sandy, fine to medium, poorly sorted,

subrounded, iron stained pebbles-----veca-a-n 3 111
Till, olive-gray to olive-black, silty, till is

sandy near bottom of interval--—-ececeemuao——- 19 130
Gravel, sandy, fine to medium, poorly sorted---- 3 133
Till, olive-gray to olive-black, silty---------- 6 139
Lignite, black, detrital---cecoaoooommooo o 3 142
Sand, fine to medium, well sorted, subangular

to subrounded; grains are predominantly

quartz and lignite-~-e-eomomceoooo oo 36 178
Sand, medium to very coarse, fine to medium,

yellowish-brown gravele—eeeeeecoooooolooa . 22 200

Fort Unicn Group:

Clay, white, soft; greenish-gray, clayey sand,

medium-gray shale; sand, clay, and shale .

are interbedded--w--mareaeiommmeoea ool 20 220




Geologic source

157-97-36¢cce
Material

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Glacial drift:

S0il, black--~=-re--m-msecmmccaemermen e
Till, moderate-yellowish-brown, sandy, oxidized
in patchef-—-ceccmroc e ee e
Till, moderate-yellowish-brown-«---cwcec-cacon-u-
S5ilt, moderate-yellowish-brown,and dark-yellow-
ish-brown clay, laminated; some fine white
sand in some laminationg----e--eco-cmcmocoaon
Gravel (poor sample)----m-we-e-momcecacm—mcm————
Till, medium-gray to olive-gray-------=---c<----
Till, olive-gray to dark-greenish-gray----------
Sand, silty to gravelly, poorly sorted, angular

Gravel, sandy, poorly sorted, subangulsr to
rounded; average size about 2 millimeters----

Gravel, sandy, clayey, poorly sorted, pre-
dominantly subrounded-----eeces—e—coremenaonn

Clay, light-olive-gray, contains lignite frag-
MENES+—mm e e e e

157-99-19dcd
Test hole 17-T76

Till, dark-yellowish-brown, oxidized
Till, moderate-yellowish-brown, silty to sandy,
Oxidized~—-mcmmmm e e
Till, light-olive-gray, 8ilty--=-----couecmconmm
Silt, dark-yellowish-brown; calcareous, very
fine to fine sand, laminated; contains some
light-brown limonitic laminge--~ceceeaoea—oa-
Till, moderate-yellowish-brown, silty, oxidized;
contains thin lenses of gravel---------ceece--
Till, light-olive-gray, silty----=-e--w-cec-amo--

Clay, grayish-green, silty, calcareous----------

157-99-3kbee

L= B e T L e L
Clay, dark-greenish-gray, silty, calcareous-
Gravel, poorly sorted, subangular to rounded----

Clay, multicolored ranging from olive-black to
light-olive-gray, lignitic--------cmvocaconn

157-100-5ddd

Gravel, fine to coarse, poorly sorted, oxidized-
Sand, olive-gray, medium, lignitic, well sorted,
subrounded--c-mrececcrremcca e cecm e ———
Gravel, fine to coarse, lignitic, moderately
well sorted-------mrermcmccemctamne e
Till, olive-gray, silty; contains many rocks----

93

Thickness
feet

kg
L3

36
21

10

58

21

N

11

13

feet)

#
= =

50
93
97

135
156

166
224

231

252

11
39
58
64

121

126

23
30

128

158

11
2k

38




157-100-5dd4d--Continued

Geologic source Material Thickness Depth
(feet) {feet)
Glacial drift--Continued:
Till, olive-gray, silty--=-c---cme-ccmmcmennanue 52 90
Till, olive-gray, sandy------ 20 110
Clay, olive-gray, silty---------co-cmmommm- 20 130
Sand, olive-gray, fine to medium, well sorted,
contains thin clay lenses-----~cscoc-—eeneon- 15 145
Clay, olive-gray, sandy------m-e--evo—-caueo-oon 7 152
Sand, apparently fine to medium, may be some-
what clayey (poor samples)------ 68 220
Sand, gravelly; contains some clay - 20 2ho
Clay, olive-gray, silty, calcareous, moderately
cohesive, PlaStic—mmmmeacwmm el 36 276
Gravel, fine to coarse, subrounded---------=w-a- 2 278
Fort Union Group:
Silt, olive-gray to olive-black, calcareous,
light-greenish-gray, clayey sandstone-------- 16 294
157-101-23add
Glacial drift:
Sand, fine to very coarse, fine to medium,
brown gravel (apparently in lenses), pebbles
predominantly limestone, granitic, and shale- 17 17
Clay, olive-gray to olive-black, carbonaceous,
plastic, smMOOth-m-eromaccco e 12 29
Gravel, sandy, fine to medium, moderately sort-
ed, subrounded; pebbles are predominantly
light and dark igneous, white and light-
yellow limestone and dark shale-----e-ceano-- 10 39
Fort Union Group:
Shale, olive-gray to olive-black, slightly cal-
careous, plastic to nonplastic, moderately
BTG mmm m e m = s e k1 80
157-103-2asa
Glacial drift:
Sand, yelloﬁsh-gray, silty to gravelly---w-~--- 5 5
Till, moderate-olive-brown, silty to sandy,
oxidizedemm—mommmmm e e ee 17 22
Fort Union Group:
Shale, varigated yellows, reds, and light
grays, silty, oxidized---cme-o—mccccncnooaao 13 35
Shale, olive-gray to dark-greenish-gray--------- 5 4o
157-103-23aad
Glaclial drift:
Sand, yellowish-gray, clayey-e—=—=-~cc-mo-coauoo L i
Clay, yellowish-white, sandy, very calcareous--- 3 7
Till, dusky-yellow, sandy, oxidized~---c--e-eoo- 9 16
Till, yellowish-gray to moderate-olive-brown,
8ilty and sandy----=-==-—m-—mmmme e 36 52
Gravel, sandy, poorly sorted, subangular to sub-
rounded; pebbles, principally limestone are
coated with iron oxide--cecaccmamccmmcnoo in 56
Till, moderate-olive-brown to light-olive-gray,
silty and sandy, partly oxidized-------—ceoao 6 62

9k




157-103-23aad--Continued

Geologic source Material Thickness
(feet)

Glacial drift--Continued:

Till, olive-gray, Silty---ceee--mcccmccmarommuan 62
Fort Union Group:

Shale, medium-bluish-gray, silty and very fine

sand, CAlCArEOUS--=-=ma-mea-ameemccecemcoe———a 19
Lignite, black, fissile---meecomoccmmmmmecoomomo 5
Shale, medium-gray, calcareous, lignite, inter-

bedded-m-mmc e e e mem— e m e 12

157-103-26daa

Glacial drify:

Sand, yellowish-gray, clayey----------cececcmcue 2

Till, moderate-olive-~brown, sandy, oxidized----- 6

Till, yellowish-gray to moderate-olive-brown,
8ilty to sandy--- mem—mem—m————— 13

Sand, dusky-yellow, clayey to gravelly, poorly
gorted, subangular to subrounded------------- T

Till, dusky-yellow, silty and sandy, oxidized--- 26

Sand, brown, fine and medium, well sorted, sub-
rounded---- ————

Till, moderate-olive-brown, sandy, oxidized-----

Till, moderate-olive-brown to light-olive-gray,
silty, partly oxidized------ce-c-cccmcmmcanan

Clay, medium-bluish-gray, calcareous------------

$8ilt and clayey sand, bluish-gray to greenish-
gray, calcareous, slightly friable-----------

Gravel, brown, sandy, fine to coarse, principal-

: 1y iron oxide stained chert, limestone, and

i shale pebbles - --

' Clay, olive-green, very sandy; principally
reworked Fert Union Group sedimentg--------- 5

£ o0 v\

o

Fort Union Group:
Shale, olive-green to medium-gray, hard--------- 23

158-95-26bbb
Test hole T30

Glacial drift:
Soil, black-----c--c-cmeee—o emmmmeme—mm———————
Till, light-gray
Till, yellow----
Sand, gravel----
Till, blue-gray-----es=em—w=na=

Ti1l, YyELllOWeemommmmmommmm oo oo m oo
Fort Union Group:
Clay, yellow, sandy---------s-e-cemacomcaoooo—uo 12
158-96-2cdd
Test hole 1643
Glacial drift:
S0il, black--=-r-mmemmmmmeomemmcemmmoceccmanaan 3
Clay, yellow, fine gravel- 18
e TN 21
Clay, brown, sandy: oh
Gravel, fine to coarse; drilled as though
cemented----—m-mrmmmcemmememeecmmasccmme—— 8
Clay, gray--------=--cc---cocmommamsmno—esoaooo 13
Fort Union Group: 9

95

Depth
(Feet)
124

143
148

160

21

28
54

59
76
82
86

97
120

136




Geologic source

158-96-1kedd
Test hole 1635

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Material Thickness
feet
8011, black-==m=-mmmmmmeommeeaon e L
Clay, yellow, medium to coarse gravel-- 7
Clay, black, Silty----=me=cvoeocmmmmmco e 21
Clay, greenish-gray; contains minor quantities
of lignite and fine gravel------——-ccomo-——o 95
9
158-96~23baa
Test hole 1634
5011, DlacK------smmmm e e me e eccaae 3
Clay, light-gray, silty-—- 3
Sand, coarse, fine gravel- 5
Till, gray----=-w----=e--- 32
Clay, gray, silty---=--c--mcommmmmmmce 32
Gravel, fine to medium-----~----omcccccmmmeao~ 9
A e CE P P PP LR PP R 33
9
158-97~19aaa
Clay, yellowish-gray, sandy~------=---- b
Till, dusky-yellow, sandy, oxidized 12
Till, moderate-olive-brown, silty and sandy----- 70
Sand, gray, medium, moderately well sorted,
SUDTOUNAEGm ===~ mm e e m e e 8
Clay, olive-gray, silty----s--eeceocccmuommanonan 5
Sand, fine to coarse, subangular tc subrounded-- 3
Till, olive-gray, Silty-------cececcoconocoaoooun 35
Sand, gray, medium, well sorted, subrounded----- 13
Sand, brown, gravelly, subangular to subrounded;
predominantly chert and quartz---------—————- 36
Clay, light-gray, light-greenish-gray, greenish-
gray, brownish-black, silty, calcareous,
locally carbonaCeOoUS =—mmeoem——eom e 1k
158-97-22dcd
Gravel, reddish-brown, sandy, poorly sorted----- 5
Till, yellowish-gray to dusky-yellow, sandy,
0xX1dized-m e oo 9
Till, moderate~olive-brown, silty tc sandy,
O0X1A1Z@Am~m = m o el 4o
Sand, gray, fine to coarse, predominately
quartz and detrital lignite-----c-cemameoao. 15
Till, olive-gray, 8ilty--e=--eeccooommcuceaooaao 12
Till, olive-gray, silty; contains thin lenses of
fine to medium, sandy gravel---——--c—oeooo___ 29
Till, olive-gray, silty to sandy---------ecw--o- 49
Sand, brownish-yellow, gravelly, medium to very
coarse, moderately sorted, subangular------—-- 13
Shale, medium-gray, moderately calcareous, very
CORE S i Ve - m -~ m e e e e 8
Sand, varigated with shades of gray, brown,
black, purple, and green, very clayey=------- 8

96

136

86
ol

99
102

137
150

186

200

1k
56

71
83

112
161

174

182

190



158-97-28aaa

Geologic source Material Thickness Depth
(feet) {feet)
Glacial drift:
Loam, dark-brownish-black, sandy-----=--e--mena- 1 1
Till, moderate-olive-brown, silty, oxidized----- 49 50
Sand, gray, fine to coarse, grades into fine to
medium, reddish-brown gravel----e--e-—-oeeaaa 2 ™
Till, olive-gray, silty to sandy---se-----ec-a-- 83 157

Sand, medium to very coarse, fine to medium, and
yellowish-brown gravel lenses; individual

lenses apparently well sorted------e——a---m-n L& 203
Fort Union Group:
Shale, medium-gray, slightly calcareous--------- 5 208
Silt, white to light-gray, clayey, calcareous--- 8 216
Sand, light-olive-gray to light-greenish-gray,
clayey, very fine-w-eemmeemmocicmcmaenee s 4 220
158-97-33bbb
Glacial drift:
S0il, dark-brown, sandy, clayey---------we-ceoan 1 1
Sand and gravel, locally clayey, subangular to
SUbTOUNded-mme=mmmm e rm—— e mas 5 6
Till, moderate-olive-brown, silty and sandy,
[ 0 BV P S 0 R sk 60
Till, olive-gray. 4o 100
Till, olive-gray, silty and sandy- 18 118
Sand, brown, gravelly, medium to very coarse,
subangular to subrounded---—--ceoreeoommmcaoo 87 205
Fort Union Group:
Clay, light-olive-gray to light-greenish-gray,
very sandy and silty; calcareous~------------ 15 220
158-98-keee
Glecial drift:
Soil, dark-brown, sandy-------=-cemce-ccemocoaan 1 1
Sand, gravelly, fine to very coarse, poorly
sorted, subangular to subrounded, iron oxide
COBEEA~ = mm e e m e oee 5 6
Clay, dusky-yellow, silty, oxidized-------- 12 18
Till, moderate-olive-brown, silty, oxidized 8 26
Till, olive-gray, Silty=-~==-=-e--cmmmconuocvaa- k2 68
Silt, olive-gray, clayey to sandy------------—--- 9 77
Gravel, fine to coarse, poorly sorted, sub-
angular to subrounded----m=w---ememmmmaaoaean N 81
Predominately limestone, shale, and lignite
PEbDIES = mmmmmmmme e n e eecmme e e ccmmnn 3 8h
Sand, gravelly, medium, coarse-- 11 95
Till, olive-gray, gravelly--------e-==ceac-no=ex 11 106

Sand, gray, fine to coarse, subangular to sub-

POUNAEA- - = oo mm e e e e 20 126
Gravel, dark-brown, fine to coarse, subangular

£0 subrounded-~-~-=--mcme-cmocemacmccmcmasmae 18 bk

Fort Union Group:

Clay, light-gray, silty, calcareous-----~------- 3 147
Sand, dark-greenish-gray, clayey, calcareous,

slightly cohesive-ce-mccmmmcm e et 3 150
Shale, mediuvm-gray, silty, calcareouS-—e----w--- 10 160

97




Geologic source

158-98-7ddd

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Material Thickness
S0ll, black----=~-rememcmem e ccaacens - 1
Till, dusky-yellow to yellowish-gray--- -
Till, dark-greenish-gray to olive-gray---------- 1
Sand, gravelly, poorly sorted, angular to

rounded; contains a few thin clay lenses----- 13
Till, olive-gray to dark-greenish-gray---------- 15
S5ilt, dark-greenish-gray, clayey, calcareocus---- 11
Clay, dark-greenish-gray to dusky-yellow, silty,

CalCAreOUS——=~m---ecmem e cerneem— e ————— 5
Till, moderate-yellowish-brown to dark-yellowish-

orange, oxidized-~e-—mecccmmcmcmmmoooao ks
Ti11, 0live-gray~-=-—~—--——=ccmmmrm e 3
Till, gravelly; about 50 percent gravel--------- 11

Gravel, sandy, poorly sorted, angular to rounded 14
Clay, light-olive-gray to olive-gray, silty,

CaleareoUS—~-~mr—~em et e —— - T
Clay, pale-olive, calcarecus; contains lignite-- 10
Sand, gravelly, poorly sorted, subrounded to

rounded, predominant size sbout 2 millimeters 2k
Till, light-clive-gray, silty and gravelly;

containg much lignites--eecemocmcccmmmmmacans 18
Gravel, sandy, poorly sorted, angular to rounded 24

Clay, light-olive-gray, yellowish-gray, dark-
greenish-gray and medium-bluish-gray----«---- 20

158-98-9dad
Test hole 1520

S0il, blacK-----=mommmm e m e 2
Till, light-yellow to buff, oxidizede--cr-cceuam 8
Till, yellow to light-brown, oxidized----- 13

Till, dark-gray--------eeeco-comacaac 51
Clay, light-gray to buff, silty--- - 20
Clay, light-gray, silty------v---- 11
Till, 32
Sand, 32
Clay, 9

158-98-13 ccb

Till, yellowish-gray to moderate-olive-brown,
silty and sandy, oxidized-w----cmemeemcmcooao Lo

Clay, silt, olive-gray, interbedded- 22
Till, olive-gray, silty to sandy--------—cc-e--- 61
Sand, brown, medium to very coarse, interbedded

with fine to coarse gravel, brown silt and

clay; predominantly quartz and chert--------- 116
Lignite, black, fissile-w-memscmmmaaommemoon 5
Clay, light-gray, silty and sandy, calcareous--- 16

284

3oL

RE

123

239

24y
260




Geologic source

158-98-21aaa
Test hole 1519

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Material Thickness Depth
(feet) (feet)
Till, yellowish-gray, sandy, oxidized--- 21 21
Ti11, light~gray, oxidized---=-cecemeaaa 15 36
Till, yellow to buff, sandy, oxidized----------= a7 63
Till, light-brown to brown; sandy near 85 feet-- 22 85
Gravel, SANdy--~-=====m===mm=meccccemecmem—aaeeo 9 9l
Till, light-gray--------=—-mcecemmaacao 19 113
Band, silty to clayey, fine to coarse 56 169
Clay, light-gray, sandy and silty, carbonaceous- 20 189
158-99-5bbb

5011, BlACK--=-===-mmmcmmmmmmcmmemmccmmm———— 1 1
Till, light-olive-gray, silty; contains

oxidized fragments-------c-—coeemmeomeeecaaan 7 8
Till, dusky-yellow to light-olive-gray, silty;

contains oxidized fragments--------—cmcoeeo-o 23 31
Boulder, granite-----c-emcmmeeae oo .5 31.5
Till, dusky-yellow to light-olive-gray, silty;

contains oxidized fragmentS----------mcwo-uoo 21.5 53
Till, olive-gray--------c----mmmmocccccmcamaaon 19 T2
Sand, gravelly, poorly sorted, subrounded to

BUDANGULAY == -~~~ mmmmme e e im e 6 78
Till, olive-gray to dark-greenish-gray- 79 157
Sand, fine t0 mediuM-——cncoomma e 1 158
Clay, olive-gray to dark-greenish-gray, silty

and sandy, C8lCAreOUS----mw--me-ec=aena-ceaa- 31 189

158-99-7ddd

S0il, black--=~-==m=-ccmm e aeecmmeecmane 1 1
Tili, dusky-yellow to light-olive-gray, silty,

partly oxidized----e-meemcmsonacccmemaean kg 50
Sand, gravelly, poorly sorted, subangular to

subrounded, oxidized--=--m-aeammecccmamnaaaao 10 60
Silt, light-olive-gray, clayey, calcareous,

interbedded with angular to subrounded,

poorly sorted gravel-----e--eeoo—mmaeoccoeman 5 65
Gravel, sandy, poorly sorted, subangular to

rounded; electric log shows interbedded

clayey lenseg-~----wemmem-ccmeememmmc—aeaoce- 80 145
Sand, medium, moderately well sorted, sub-

angular to rounded; interbedded with cal-

careous silty clay----e=--cc-eme——cmmweoaauao 18 163
Gravel, S&NAY---=-=-=-=-==-secmamcommmmeeecae——- 11 17h
Clay, light-olive-gray (locally dusky-yellowish-

brown), calcareous, locally lignfite---------- 26 200




Geological source

158-99-13dad

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Glacial drift:

Material Thickness Depth
{feet) (feet)

Soil, black, silty-----wev-omccmme e 1 1
Till, moderate-yellowish-brown to dark-yellow-

ish-orange, silty, oxidized; electric log

indicates a more sandy material from 118 to

145 feet-—mmmmmm oo me e e e e 1hk 1hs
Clay, dusky-yellow to light-olive-gray, silty

and sandy, calcareous, oxidized--w------e--oo 20 165
Sand, poorly sorted, subangular to rounded;

predominant size about 0.5 millimeter-------- 11 176
Sand, gravelly, poorly sorted, subangular to

rounded, interbedded with grayish-green to

pale-yellowish-green clay, locally oxidized;

predominant sand size about 1.5 millimeter--- 27 203
Silt, pale-olive, clayey, sandy, calcareocus----- 37 240
Gravel, poorly sorted, angular to rounded, in-

terbedded with olive-gray calcareous silt---- 8 248
Gravel, poorly sorted, angular to rounded------- 11 259
Clay, grayish-olive and medium-light-gray, silty

and sandy, calcareous, lignitic; lignite

fragments cause a salt and pepper appearance- 35 29k

158-99-15a88l

Scil, silty clay, black-----ee-=m-—ccocaceacnan 1 1
Till, silty, light-olive-gray; pockets of iron

oxide stained material------—-eceemccauonaona. 17 18
Boulder, granite-~----ceccmmmmm e 1 19
Till, silty, light-olive-gray; pockets of iron

oxide stained material------ee-momeoemeocnaoo 22 b1
Til11l, silty, olive-gray to dark-greenish-gray--- 36 77
Gravel, sandy, poorly sorted, subangular to sub-

rOUNded-a= ==~ e 3 80
Till, silty, olive-gray---------mmmee oo 32 112
Gravel, clayey--—~-—---=— e 10 122
Gravel, sandy, poorly sorted, subangular to

rOUNGed- - - - - = -~ oo e e 11 133
Clay, olive-gray, sandy, silty, calcareous------ 2 135
Gravel, sandy, poorly sorted, angular to sub-

rounded; contains a few clay lensegs------ v——— 53 188
Clay, greenish-gray to light-olive-gray; locally

811ty clayecemcca e el 22 210

158-99-15a882

Soil, black 1 1
Till, moderate-olive-brown, silty, sandy. 5 6
Till, yellowish-gray, silty, sandy, oxidized;

contains thin lenses of fine to coarse sand-- 47 53
Till, olive-gray, silty; locally contains small

concentrations of rockSswe---cececmmocacoaaoen 28 81
Sand, medium to coarse, lignitic, moderately

well sorted, subangular to subrounded-~------ 5 86
Till, oliwve-gray with brownish tint, silty to

SANAY~ -~ = m ;e 21 107
Sand, medium to very coarse with fine gravel;

contains a few clay lenses, samples contained

mostly lignite from 147 to 160 feetw------ove 53 160

100



158-100-3azas
- Test hole 1515

Geologic source  Material Thickness Depth
{feet) feet)
Glacial drift:
Soil, black-----cccmcmcm e 3 3
Clay, light-gray, sandy--------m-cecememcroaena- 3 6
Till, yellow to buff; contains considerable
GrAVEl--esecemcmencmmmccemecacmecamo—maaacae 35 b1
Sand, silty, fine to coarse- 11 52
Sand, fine to coarse---------=c-- 11 63
Gravel, fine to coarse---«--=----=- 23 86
Clay, light-gray to greenish-gray---------——-—-- 19 105
158-100-6ddd
Glacial drift:
Soil, black, silty and sandy-----sese-cc-eecan-- 1 1
Clay, light-bluish-gray, very calcareous-------- 2 3
Sand, dark-brown, silty, very fine--ce-eo-omeo 2 5

Till, yellowish-gray to dusky-yellow, sandy,
oxidized; contains a few thin sand or gravel
1enSeS-—===-m--er e 18 23

Till, olive-gray, silty 22 Ls
Sand, medium to very coarse with some fine
BTBVE L m v o e e e e e e Ls 90
Clay, olive-gray, silty, plastic~--ceowcmcomooo-- 4o 130
Clay, olive-gray, silty, with thin lenses of
silt and very fine sand---------emmcmmcueoaoo 10 140
Clay, olive-gray, silty, calcareoug---- 29 169
Till, olive-gray, 8ilty-----ecccccmcmcaaoaaao 39 208
Sand, fine to medium, moderately well sorted,
subrounded-----—-=m e T2 280
Sand, gravelly-- 10 290
Till, olive-gray, silty- 27 317
Fort Union Group:
8ilt, olive-gray to olive-black, clayey, .light-
greenish-gray, fine, clayey, sandstone------- 13 330
Sandstone, siltstone, and shale, light-bluish-
gray, interbedded------c---emmmaccmceen 6 336
158-100-Toeb
Test hole 25-776
Glacial drift:
80il, blacK-—=~-mccmm e eemeemecen 1 1
Gravel, fine to coarse------c-ccccnuaa-—o 21 22
Gravel, sandy, fine to coarse---- n 26
Sand and gravel, lignite abundant---------eacua- 37 63
158-100-8daal
Glacial drift:
Soil, black, s8ilty----------—c—rmmm 2 2
Till, yellowish-brown, silty, oxidized--- 21 23
Till, olive-gray, silty-----=-—cmo-mmeann 12 35
Sand, fine to coarse, with much coal--=---- 15 50
Gravel, fine to coarse, about 25 percent sand--- 11 61
Sand, fine to coarse with much coal--~--muece—o 11 T2
Gravel, fine to medium, about 25 percent sand
With much CoBlawecocmmmem e el 17 89
Sand, fine to coarse, about 25 percent fine to
medium gravel with much coll----cmcmccccmcuan 20 109

101




158-100-8daal--Continued

Geologic source Material Thickness Depth
feet (feet)
Glacial drift--Continued
Gravel, fine to coarse, about 25 percent fine
to coarse sand with some coal : 2 111
Clay, olive-gray, silty--~-----cecoomcmccnooo 11 122
Gravel, fine to medium, about 25 percent fine to
coarse Sand------m==s-mmem—eomrmmm—m e 53 175
Till, olive-gray, 8ilty-------eem-mremomeenaoena- 7 182
Fort Union Group:
Clay, light-bluish-gray, sandy and silty--:----- 7 189
158-100-8da82
Glacial drift: "
S0il, black, Silty--ree-m—cmccececcciceaeecaaee 2 2
Till, yellowish-brown, silty- 21 23
Till, olive-gray, Silty-~-----emceocmcccmcanaas 12 35
Sand, fine to coarse, with much co8l--=--ececuaa- 15 50
Gravel, fine to coarse, about 25 percent sand
With much CORL--smmme oo cmee e 11 61
Sand, fine to coarse, with much coal- 11 72
Gravel, fine to coarse, about 25 percent sand
with much coBl----cmmcmmmme e 17 89
Sand, fine to coarse, about 25 percent fine to
medium gravel with much coal---meweouamuo_o_ 5 gk
158-100-11cce
Glacial drift:
S0il, black-=-=—e-remmmmem e ee 1 1
Till, dusky-yellow and light-olive-gray, silty,
contains pockets of iron oxide stained
mAterifl—m—m- e s oo Lg 50
Till, light-olive-gray, dusky-yellow, silty,
partly oxidized-~==cemeccmmmm e ceereacaan 6 56
Till, dark-yellowish-brown, oxidized---~-c-e=m-n 4 60
Till, olive-gray--=----ccmcmm e eeeaan 10 70
Sand, gravelly, poorly sorted, angular to
rounded, locally interbedded with olive-gray,
silty clay=------emmmceem e ee 35 105
Sand and silty clay, moderate-yellowish-brown,
calcareous, oxidized; interbedded--------==== 29 134
Sand, gravelly, poorly sorted, angular to
rounded-~----m-mecmcmme e 25 159
Clay, olive-gray, silty, calcareocus i 163
Sand, moderately well sorted, angular to
rounded; predominant size about 0.5 milli-
g S 13 176
Sand, gravelly, poorly sorted, angular to
rounded === mm e e e 11 187
Fort Union Group (?):
23 210

102




Geologic source

158-100~17abb
Helgeson observation well 6

Material Thickness

Glacial drift:

Fort Union Group:

Glacial drift:

(feet)

Sand, fine t0 coarse-----ccercccmcmcccncecrunan
Gravel, fine to medium, about 25 percent fine to
COBTSEE SANA-—m-ccr oo m oo maaen
Till, olive-gray- -
Sand, fine to coarse, about 25 percent fine to
medium gravel with coal fragments------------
Gravel, fine to medium, about 25 percent fine to
coarse sand with some coal fragments
Sand, fine to coarse, with some coal------veo-e--
Gravel, fine to coarse, about 25 percent fine to
coarse sand with some coal fragments--------«
Gravel, fine to coarse with thin olive-gray,
clay lens@S----c-sc-memmmmcmoccecccmce e
Gravel, fine to medium, about 25 percent fine to-
coarse sand with coal----
Till, olive-gray, silty-----e---wccccmmcmemaaaa-

158-100-1Tabcl
Helgeson observation well 1

Scil, black, silty and sandy------------c-cvc-=-=
Sand, yellowish-brown, fine to medium, poorly

Till, dark-olive-gray, silty and sandy----------
Sand and gravel (about 75 percent medium and
coarse sand); individual particles are about
30 to %0 percent quartz, and 30 percent
limestone, the balance is dark igneous rocks,
shale, and lignite-------c--eommomomccaacanan
Gravel, coarse, subangular to subrounded--------
Gravel, sandy, unsorted; contains many lignite
particles near bottom------ew-cacerana-

Clay, light-bluish-gray, silty---~--v-===cece-==

158-100-17abe2
Helgeson cbservation well 3

Soil, black, silty and sandy
Till, yellowish-brown, silty, oxidized-
Till, olive-gray, silty------==--scceccmcmcoonax
Sand, fine to coarse; contains coal fragments---
Gravel, fine to coarse, about 25 percent fine to
coarse sand; contains many coal fragments----
Sand, fine to coarse, about 25 percent fine to
medium gravel; contains some coal fragments--
Gravel, fine to coarse, about 25 percent fine to
medium sand; contains coal fragments---------
Sand, fine to coarse; about 25 percent fine sand;
contains coal fragments in layers------------
Clay and coal {cOre)------m-m=m-memmemmcoco—momo
Sand, fine to coarse, about 25 percent fine to
coarse gravel-------e-cs---om—caoomoaoanooooo
Gravel, fine to coarse, about 25 percent fine to

Sand, fine to coarse, about 25 percent gravel---
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Geologic source

158-100-17abe2--Continued
Helgeson observation well 3

Glacial drift--Continued:

Fort Union Group:

Fort Union Group:

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Material Thickness Depth
© (feet) (feet)
Gravel, fine to coarse, about 25 percent fine to
medium S8NGe----=wm-m-seecamccmae i cnam s 3 87
Clay, light-bluish-green, silty-------=-r---o-e= 7 9k
158-100-17abe3
Helgeson observation well 4
Soil, black, silty and sandy--- 2 2
Gravel, fine t0 medium~----eu-n 2 L
Till, yellowish-brown, silty--- 28 32
Till, olive-gray, silty-----------eommmmmeomnao 11 i3
Gravel, fine to coarse; fine to coarse sand----- g 52
Sand, fine to coarse, about 25 percent fine to
medium gravel-—-----mecmmmo e cdeeeomaeo o 12 &l
Sand, fine to coarse; fine to coarse gravel----- 15 79
Gravel, fine to coarse, about 25 percent fine to
coarse Sande----m--eeee-ecsmmacmememm—acoooon 5 8L
Sand, fine to coarse, about 25 percent fine to
COBrSE Gravelesm—-ermmmmsmeeoococe———ea 5 89
Gravel, fine to coarse, contains some clay 4 93
Clay, light-bluish-green, silty---------------a- 12 105
158-100-17abd
Helgeson cobservation well 2
Clay, silty and sandy-----e---ccecemmecmocccena 2 2
Till, yellowish-brown, silty, oxidized- 26 28
Ti11, olive-gray, S8ilty------=cee-u-u-- - 12 Lo
Gravel, fine to medium; medium to coarse sand--- 10 50
Sand, fine to coarse, about 25 percent fine to
medium gravel-----c--—m-mm e 20 70
Clay, light-gray, silty-----—-—-c—cmmccceo—o 3 73
158-100-17ach
Helgeson observation well 5
Soil, black, silty and sandy------e-e=---e--m-omn 3 3
Till, yellowish-brown, silty, oxidized------—--- 19 22
Till, olive-gray, 8ilty-----e-eccmmocamcacrcnaaas 12 34
Sand, fine to coarse, about 25 percent fine to
medium gravel with coal fragment§------------ 20 54
Gravel, fine to coarse, about 25 percent fine to
coarse sand with coal fragments-------------- 15 69
Clay, light-bluish-gray, silty---~-ee-e----ecaan 1 70
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158-100-17ada
Helgeson observation well T

Geologic source Material Thickness Depth
feet 'G%)
Glacial drift:
Soil, black, silty and sandy------~---- 1 1
Till, yellowish-brown, silty, oxidized- 13 14
Till, olive-gray, silty-----=-=ecccw-an - 16 30
Sand, fine to coarse with coal fragments-------- 15 4s
Fort Union Group:
Clay, light-bluish-gray, silty and sandy-------- 7 52
158-100-19cce
Test hole 1hk2
Glacial drift:
Clay, light-gray----=-ce-mmecemccmecmmcooacoanas 5 5
Sand, COBr8E--=-m=-recmemm ot dmamaeae 6 11
Gravel, COBIS@-=—-—moormmoco oo 10 21
Sand, coarse--- -- 9 30
8ilt, gray---------- - 12 42
Sand, fine to coarse-~------ 34 76
Clay, light-gray, calcareous 8 8k
158-100-26a8a
Glacial drift:
S0il, black--e-emm-mecam e cacccmccmcccccaae 1 1
Till, dark-yellowish-orange, oxidized; till is
silty in bottom few feet of interval--w--=w-- 55 56
Silt, yellowish-gray, clayey, calcareous,
0Xidized-m---meecm e dmcca e naa 8 6L
Till, dusky-yellow to dark-yellowish-orange,
8ilty, oxidized---=-ecom-mmmmemmmecaoceeo 17 81
Gravel, sandy, poorly sorted, angular; average
gize 5 to 7 millimeters; contains a few
dark-greenish-gray clay lenses 19 100
Till, olive-gray-----------comomccmmcmnoeee e 12 112
Sand, gravelly, poorly sorted, subrounded to
angular, predominant size 0.5 to 1 millimeter 24 136
Fort Union Group:
Sand, dusky-yellow, clayey, C&lCAreouS---------- 8 1k
Clay, dark-greenish-gray; locally contains much
R 7228 (- ISR PRSI 13 157
158-101-2kdce
Test hole 1441
Glacial drift:
Clay, brown, S&8ndy---------weesccemcmcacacancann 2 2
Sand and fine gravel --- - 31 33
Gravel, fine, lignitic- - 8 b1
Sand, coarse--------m-- - 1n 52
Gravel, fine to coarse--------=--eacea-- ———————— 11 63
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Geologic source

158-103-1cbe

Material Thickness

Alluvium:

Fort Union Group:

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Sand, light-brownish-gray, fine--------cc-cc---o
Clay, dark-brownish-gray, sandy----------- -
Sand, gray, fine, well sorted, subrounded-- -
Sand, gray, medium, well sorted, subrounded-----
Sand, light-gray, coarse, well sorted, sub-

angular to subrounded------——cmmmemmcccanae
Gravel, medium, moderately well sorted----------
Gravel, fine, moderately well sorted------------
Sand, very coarse
Sand, gray, well sorte@------ceomemmmcmcoceo
Silt and very fine sand, slightly clayey

M

Shale, light to medium-gray, calcareougs---------
Lignite, black e m—a—— -
Shale, light-gray, silty, calcareous----we------
Lignite, black=--=mmeowammcmmeecmacce e
Silt and very fine sand, olive-gray to dark-
greenish-gray, calcareous
Lignite, black------=ccemaunn
Silt, black, carbonaceous-------
Shale, dark-greenish-gray, sandy
Shale, greenish-gray; silty shale near bottom of

158-103-1kaaa

Soil, dark-brown, sandy---------—-~--—ccccoco---
Till, yellow to moderate-olive-brown, very
sandy, oxidized---~-ec-cccmermrmm e aceean
Till, very dark-brown, oxidized------eccocaocaon
Till, moderate-olive-brown, sandy, oxidized;
contains a few thin sand and gravel lenses---
Till, moderate-olive-brown, silty, oxidized-----
Till, olive-gray, silty------==-cocemomoomannana

Sand, dark-greenish-gray, fine, calcareous,
lignitic and micaceouS~w-em-creemcmmmcmncaaaa
Shale, light to medium-gray, silty, calcareous,

158-103-25bbe

Sand, yellowish-gray, gravelly and silty, poorly

Till, yellowish-gray and dusky-yellow, silty,
oxidized----m-memmem e e
Till, olive-brown to light-olive-gray, silty----
Till, olive-gray, Bilty---v-ceca-ccmcummcmmcanaa
Gravel, sandy, moderately well sorted, sub-

Lignite, black------—-cemcmmmmcccccccmccccecoee
Clay, gray to black, silty, carbonaceous----
Shale, medium-gray--------mmeccccmmaccmccaaaanoo
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159-95-1kdb
Tess% %5ole 16?40

Geclogic source Material Thickness Depth
(feet) feet)
Soil, black--e-r-mecmcccm e ccceeceam 1 1
Clay, light-gray------------ 10 11
Gravel, fine and coarse sand 3 1
Till, dark-gray---------- 92 106
Gravel, fine to coarse--- 8 11k
Till, gray--=-=-=cccecmccc e 13 127
159-95-15aad
Test hole 1641
Glacial drift:
8011, DIOWN~-=rmme———-e oo m e e e ocanoaas 4 L
Gravel, fine tO COBrS@-~~s==e~cmcaccecomcmamcaan 12 16
Till, gray: —— -——- 174 190
Fort Union Group:
Clay, olive-gray, sandy----=-===c---eccmacacacaan 10 200
159-95-15¢cce
Glacial drift:
Soil, black, silty-----------cccnu 2 2
Till, dusky-yellow, silty, oxidized- 19 21
Till, olive-gray, silty------we-wmw- 33 54
Till, olive-gray, silty and sandy--- 155 209

Fort Union Group:
Shale, dusky-yellow, very silty, calcareous,
[ G R L B E E 8 217
Shale, greenish-gray and olive-gray; contains
some thin lignite and carbonaceous clay

lenseg---nemee-un --- 23 240
159-95-19aab
Glacial drift:

Pill, mostly tille-eememcommeomocccemccomcecaaas 4 "
Till, dusky-yellow and light-olive-gray, silty,

0Xi1GiZodmmmmmm s e cmc et ema - 16 20
Till, moderate-olive-brown and light-olive-gray,

8ilty, partly oxidized-------cccoccceco 19 39
Clay, varigated yellows and grays and bright

rusty-orange, silty, sandy, laminated-------- 16 55
Till, dusky-yellow to moderate-olive-brown,

8ilty, oxidized----mme-ecmccccccmmeccmceceaa 32 87
Till, olive-gray- - 97 184
Gravel, mediuf-rrew-mmmmememreccecemecccemmn———— 3 187

Fort Union Group:
Sand, dark-greenish-yellow, clayey, lignitic,
micaceous, oxidized---c-cecccmcamacmcnnancnan 12 199
Shale, light-olive-gray to medium-gray---------- 21 220

107




159-95-22saa
Test hole 1636

Geologic source Materisl Thickness Depth
“(feet) feet)
Glacial drift:
S011, DLACK-~mncmmmmmmm oo e s e aaaa b "
Clay, yellow, fine gravel----- 8 12
Gravel, sandy, fine to medium- 9 21
Gravel, medium to coarse------ y 25
Till, gray---------------= 121 146
Fort Union Group:
Clay, gray, sandy--w---=-=---s-==m-moeoooooooooo 1 157
159-95-23dad
Test hole 1638
Glacial drift: .
8011, DLACK-~-=mm=-mmmmmammmmemmmaomsssm——m——— 1 1
Gravel, medium to coarse- 29 30
Till, Eray---==--r----es=eememcceccomoneam——aass 12 L2
159-95-2kaba
Test hole 1647
Glacial drift:
8011, black-----w-—mmmmmmmm oo m e mo—ae 1 1
Clay, light-gray------ L 5
Clay, black, silty---- 9 1k
Gravel, fine----~w-~-- 5 19
Till, Gray-=-=-===--ccucescmommmmm— oo emaeaaan 86 105
159-95-26¢bb
A, X. Strid
(Log furnished by E. H. Prather)
Clay, brown, rock, gravel 56 56
Clay, gray, rock 23 79
Coal (trace of water)e-e--e-cmeeemeocmmcoomoeeee 3 82
Clay, gray, rock, gravel---e---m-c-emoccmeccacoao 102 184
Sand, brown, fine, muddy- 2 186
Clay, brown~--=~-=—-me--- 5 191
Clay, gray----- 13 20k
Clay, gray, sandy----- 208
Coal (trace of water)- 2 210
Shale, gray-—-=-=---=mccscoms o eeemeemeeeeoeae 26 236
Clay, gray, sandy-------e-c-mcocccccaomcmmnennon 9 245
Shale, gray----------------- 10 255
Clay, brown, mixed with coal 13 268
Clay, gray----=------=-===sscu-onw 23 291
Clay, sandy, gray, coarse sand--- 19 310
Clay, @ray------=-=-=--=--eoooooe 1k 32h
Coal (WAter)---meommmmoomcmc oo 1 325

108




159-96-20cce

Geologic source Material Thickness Depth
(Feet) feet

Glacial drift:

Soil, black, silby---------ccmmmmcmmmee 2 2
Clay, yellowish-gray, silty, oxidized-- 4 [
Sand, yellowish-gray, clayey, oxidized. 6 12
Silt, dusky-yellow, clayey, oxidized; contains
a few pebbleg~-wm--memaaaax e —mme e ————— 5 17
Till, moderate-olive-brown, silty- 18 35
Till, olive-gray, silty to sandy----------- fe—em 22 57
Clay, olive-gray, silty, calcareous, laminated-- 8 65
Clay, clive-gray, sandy, slightly friable------- 7 T2
Till, olive-gray, Silty---==meccmmemciomcmaaaaa- 9 81
Till, moderate-olive-brown, silty to sandy,
[ s € 7Y 16 97
Till, light-olive-gray to olive-gray, silty to
S8NAy===--cr-m- e eemm e n e ece e mmeae o 13 110
Till, olive-gray, gravelly------ 5 115
Till, olive-gray, silty to sandy 23 138
Fort Union Group:
Lignite, black, fisgile---memmcwomcomcccmmeaaoo- 7 1h5
Shale, medium-gray---~----m-m=cwc—moommmmmeoaeoo 20 165
Lignite, black, fissile (drills as though highly
Fractured)--mmmm-ce oo e e 15 180
159-96-22cce
Glacial drift:
Filleee-oeoue Ay 4 b
Clay, bleck, silty, highly organic------=--me-ue L 8
Clay (till?s , yellowish-gray, silty, calcareous;
containg sand grains------—--cecmmcmamamaaoLoo 7 15
Till, dusky-yellow to moderate-clive-brown,
silty, oxidized=-----c-e--mmecccccmm e 8 23
Till, olive-gray, 8ilty---==---vecmmainmocamaaon 39 62
Till, olive-gray, silty; contains several thin
gravel lenseS~-------cc-meemrccmmaacmen e 31 93
Gravel, clayey, poorly sorted; pebbles are pre-
dominantly limestone and granitic rocks------ 20 . 113
Till, olive-gray, rocky--------cssoomemua——oo 9 122
Till, olive-gray, silty to sandy---------=e--aw- 45 167
Till, olive-gray, silty to sandy, drilling
indicates many smAll rock§----eeemme=——aen—an 13 180
Fort Union Group:
Clay, white to light-greenish-gray, very silty,
CAlCAYrEOUS—~=m~memmemmmc—cm—-eeme——e—e e 9 189
Shale, medium-gray, calcareouS----—--—c--w-c-—on 11 200
159-96-23baa
Glacial drift:
Soil, black, 8ilty----evemwm-cacmmmcn e 2 2
Clay, dusky-yellow, silty, oxidized, laminated-- 15 17
Clay, light-olive-gray streaked with moderate-
olive-brown, 8ilfy-----m-m--c-mcemmaemcoomaa 7 2k
Sand, fine to medium, well sorted, subrounded--- [ 28
Clay, light-olive-gray, silty, laminated-------- 9 37
Till, olive-gray, silty; till is very cohesive-- 82 119
Till, olive-gray, silty, contains lenses of
medium to very coarse sand and gravel-----—--- 18 137
Fort Union Group:
Sand, yellowish-green, clayey, moderately well
sorted, fri@ble--—-eemmoooi oo aa e 10 147
Send, olive-gray and greenish-gray, clayey, and
light to medium-gray shale----eeccc-mmmmceman 23 170

109




159-96~34bbb
Test hole 1645

Geologic source Material Thickness Depth
& (feet) feet
Glacial drift:
. Soil, black-c-cr=more e e m——— e 1 1
Clay, brownish-gray-- - 10 1
Till, gray t0 brownish-gray------=-e==---a-e==a- L1 52
Clay (£111?7), brown, 8ilty----~--=---eeeacccman- 86 138
Fort Union Group:
Clay, light-gray, silty---- 9 17
159-96-34cee
Test hole 164k
Glacial drift: .
Soil, black----~=cmmme e 3 3
Clay, yellow to light-brown, fine gravel---- 26 29
Till, @ray==------ce-mmeo— e me~emccmmea———- 13 42
Gravel, fine to mediut----ce--aceeao b 46
Till, gray---- - 35 81
Clay, yellow to light-brown, sandy--------e---e- 15 96
Fort Union Group:
Clay, light-gray, sandy-------ecc---c- 19 115
159-97-2baa
City of Wildrose
(Log furnished by Simpson and Son)
Ti11, yellowish-gray, weathere@-------——cecoeaooo 20 20
Till, light-gray to medium-gray- 50 70
Sand, light-gray, fine-- A [+ 80
Sand, fine to coarge~-we-memeemcccmm-ana- - 5 85
Sand, dirty----~-=ec-ccme-oea- - 2 87
Sand, gravelly, fine to coarse-------=~-- - 13 100
Till, gray------c---c==cemmacaan - 3 103
Till, gray, gravelly-- - 5 108
Sand and gravel------ - 9 117
Till, gray--~----=mcmeemmm e mem e meo 2 119
159-97-3cce
Glacial drift:
Silt, dark-yellowish-brown to moderate-yellowish-
brown, silty, ox1dized-----=ceoccccammmamcomao 25 25
Sand, very fine to very coarse, poorly sorted---- 2 27
Till, moderate-olive-brown, slightly oxidized---- 3 30
Till, dark-greenish-gray-------c-cceccmvemccaaon 7 37
Gravel, medium, subrounded; pebbles, predominantly
limestone--~-cmcmmoca e eccmacmmaeeee 2 39
Ti1l, olive-gray, silty------c-ccmmmmemuaaa 31 T0
Till, moderate to dark-yellowish-brown 15 85
Fort Union Group:
8ilt, light-olive-brown to dusky-yellow, sandy,
calcareous, miceceous, oxidized; contains
small fragments of lignite, laminated-ec~~- - 22 107
Sand, dark-greenish to medium-bluish-gray,
clayey, C8lCAreOUS-m---memecccmmmmmmam e L 211
Sandstone, bluish-white, highly calcarecus------ b 115
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159-97-18aad
John Holland

(Log furnished by E. H. Prather)

Geclogic source Material Thickness Depth
(feet) (feet)
Cigtern--ec-mmmccmacce e 11 11
Clay, brown O, 27 38
Clay, blue, sandy-------=-cceuere-ax 11 49
Sand, gray, fine gravel----e-eceaccccmccmcaanao 6 55
159-97-26a8a
Glacial drift:
Soil, black, 8ilty----e=secememocmmcmccacaacmean 2 2
Till, yellowish-gray, sandy, oxidized--------u-- N 6
Till, dusky-yellow; silty to sandy, oxidized---- 13 19
Clay, light-olive-gray, silty, laminated-------- 5 24
Sand, fine to coarse, moderately well sorted,
iron-oxide stained-------c-mmcummccmnna e 13 37
Till, olive-gray, silty-------- 33 T0
Clay, black, highly carbonaceous-----------=--— 4 Th
Shale, gray to black; contains thin lignite
lenseg~rmmcmmem e e e ;e e maea e 8 82
Shale, varicolored with shades of yellow and
gray, 8ilty--—--ecmmcmo e cccmmcenaea 18 100
159-97-28aaa
Glacial drift:
Soil, black, silty, Pebbly--------ee-mmmoamoosoe 2 2
Till, yellowish-gray, sandy, oxidized----------- 7 9
Till, dusky-yellow, silty to sandy, oxidized---- 12 21
Fort Union Group:
Shale, varigated yellowe and grays-------------w 18 39
$ilt, send, lignite, varigated yellows, greens,
and black, apparently interbedded------------ 21 60
157-97-3088a
Glacial drift:
Soil, black, sandy------~-=-cccmmmmmcmcceeoanaan 2 2
Gravel, sand, poorly sorted, subangular to sub-
roundede-e-cec-memmmrcmaceccc e cmmea e —ee 7 g9
Till, yellowish-gray to moderate-olive-brown,
silty to sandy, oxidized-------—ccoecoaneaas 11 20
Till, light-olive-gray to olive-gray, silty to
sandy, partly oxidized-----w-mocec-cccmnea—nn 9 29
Till, 0live-gray--=-----=ceocmmmaoamem e 7 36
Fort Union Group: :
Sand, white, clayey, fine grained, calcareous--- | Lo
Shale, yellow and light-olive-gray, silty------- 1k sk
Lignite, black, fissile~r-areamcemmocommccmomoan 6 60
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Geologic source

159-98-10aad

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Glacial drift:

Fort Union Group:

Material Thickness Depth

(feet) (feet)
Soil, black, gravelly-------==-emeocmmmaocooeonon 2 2
Clay, dusky-yellow, silty to sandy, oxidized,

laminated-mmmmmmm oo e b 6
Gravel, fine to medium, moderately well sorted,

subangular to subrounded; pebbles are pre-

dominantly limestone and granitic rocks------- g 15
Till, light-clive-gray to olive-gray, silty------ 2k 39
Till, olive-gray, silty to sandy; contains sever-

al thin lenses of medium to coarse sand and

fine to medium gravele------veccommmno oo 77 116
Gravel, sandy, subangular to subrounded---------- 5 121
Sand, medium and coarse, well sorted, generally

subrounded-~----— s - oo 12 133
Gravel, sandy, moderately well sorted in lenses;

sand is predominantly quartz, gravel is pre-

dominantly limestone and granitic rocks--- 6 139
Till, gravelly (poor samples)------—-s—cc—coceaoo 12 151
Till, olive-gray, sandy-------=----—em-caooammaao ko 191
Gravel, sandy, poorly sorted, angular to sub-

rounded; pebbles are predominantly limestone

with some granitic, shale, and lignite------~-- 37 228
Lignite, black, fissile-sommmmmemmomommmocann 8 236
Shale, medium-gray to black, carbonaceous-------- 2k 260

159-98-20¢bb
So0il, dark-brown, Silty-we-w-ce-mmomcocmmomameoan L L4
Clay, yellowish-gray and dusky-yellow, silty and

sandy, oxidized, laminated--e---e--=ca-eaaaas 8 12
Gravel, sandy, subanguler to subrounded; pebbles

are predominantly iron-oxide stained granitic

rocks and 1imestone-~—---cccaooomcmcaoocaaooo 62 h
Lignite, black figsilem=ce-mmooaomomome o 13 87
Clay, medium-gray to olive-gray, silty and

sandy, calcareous, lignitic; with black car-

bonaceous streaks~------wmo—mmmmmmeeee 33 120

159-98-21dda
S0il, blacke-—=—commme e 2 2
Till, yellowish-gray, silty to sandy, oxidized-- L 6
Till, yellowish-gray to dusky-yellow, silty,

o506 K 7= LRy N 10
Gravel, sandy, iron-oxide stained--- b 1L
Till, moderate-olive-brown, silty, oxidized----- 39 53
Till, olive-gray, Siltyee----e-eccccoaococcmanns 38 91
Clay, olive-gray, sandy, very calcareous; has

H,8 0Q0r-————~mmm e e e 8 99
Sand, dark-greenish-gray with black stresks,

clayey, carbonaceous, micacecus--------———--o 10 109
Clay, medium-gray to olive-gray, sandy---------- 11 120
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(reclogic source

159-98-26aas

Material

Glacial drift:

Tort Union Group:

t1lacial drift:

Fort Union Group:

3lacial drift:

Fort Union Group:

Flacial drift:

S0il, black, pebbly-=~=m=me-eccccaccccommcaaaaan
Till, yellowish-gray to medium-olive-brown,
silty to sandy, oxidized-~---v---coumccmcanon

Shale, yellow, light-olive-gray and greenish-
gray, very 8ilty--------e--ecmaccuwcaccmocaou-

159-99-13bcb
Ervin Lohse

(Log furnished by William Weber)

159-99-22cch

Sand and gravel, poorly sorted, subrounded to
rounded, (drilled as though predominantly
sand to 65 feet, drilled like coarse gravel
and small boulder to 81 feet)---=-mce—ecamann

Silt, light-olive, sandy----==----m-e=-cma-—coon
ILignite, brownish-black------wecoccmonooocaccno

159-99-2lhcch

S0il, black-=-=emesmmmsecerceccc e n e m
Till, moderate-yellowish-brown to moderate-
yellowish-orange, silty, oxidized
Sand, poorly sorted, angular to rounded.
Gravel, sandy, poorly sorted, angular to round-
ed; pebbles are predominantly limestone,
granitic rocks and lignite---------c--cooeeee

Clay, greenish-gray to light-greenish-gray,
calcareous; contains thin lenses of lignite--
Lignite, brownish-black, clayey-----~=re-c-ceae=

159-99-29aaa
Test hole 1518

So0il, black---===--memmmmemmmm e
Gravel and sand------------ -
Clay, yellow to light-brown-- -
Clay, dark-gray, sandy------- -
Gravel, fine; coarse sand-------- -
Clay, yellow to dark-brown, sandy -
Clay, light-tan, sandy--------=--==-ececcwnecu-—-

Fort Union Group (2):

Sand, light-gray and brown, clayey, mottled-----
113
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159-99-30d4d

Geologic source Material Thickness Depth
{feet) feet
Glacial drift:
Soil, black-- e 1 1
Till, light-olive-gray to dusky-yellow, oxidized 19 20
Till, Olive-gray------cc-cmcccmmrcacecaccnccnna" 3 23
Gravel, sandy, poorly sorted, angular to rounded 5 28
Silt, light-olive-gray to greenish-gray, clayey,
C8leareoUS -~ -~ —--—--eammi e e eee 5 33
Sand, clayey, calcareous, poorly sorted; average
size about .25 millimeter--~--coe-mecccccouo- 8 5
Fort Union Group:
8i1t, dusky-yellow, clayey, interbedded with
lignite -- S 22 63
159-100-1cbb
Glacial drift:
Clay, dark-yellowish-brown, sandy, jointed------ 3 3
Till, moderate-olive-brown, silty, oxidized,
cohesive-=nmomme e 26 29
Till, olive-gray, silty to sandy, contains
geveral thin sand and gravel lengeg---------- 226 255
Gravel, fine to medium, sandy in lenses; pebbles
are predominantly limestone, dolomite and
siliceous granitic rocks, shale and lignite
pebbles occur in minor amounts-----------e-n- 27 282

Fort Union Group:
Silt, olive-gray to clive-black, clayey, mod-
erately calcareous, crumbly {nonplastic) H
contains some soft, white, chalky clay------- 34 316
Sand, light-greenish-gray, clayey, very fine,
calcareous; contalns a few indurated sand-
gtone stringers--~-----eemscmmmmmmaiccaomao ik 330

159-1C0-5aaa
Test hole 1522
Glacial drift:

Soil, brown------ce-cccemmmmmmccmccme e mcceeen S 5
Till, light-gray to yellow-buff, mottled,
oxidized---- 1 16
Till, Gray-=-=-==m=re=cme-—m—emecc—cac—cece———en L2 58
Gravel, fine to coars: 27 85
Sand, coarse; fine gravel------ew-cccommccmaaoao 20 105
Clay, dark-gray, sandy--- --- 52 157
Gravel, fine to medium---weeroemeemecosmocmaeaen 5 162
Fort Union Group:
Clay, gray, 8andy------emm---cccewceccecemomoon- 6 168
159-100-10bbb
Glacial drift:
Soil, dark-brown, gravelly--e----e-ce-cecemecacaa- .5
Gravel, sandy, fine to coarse-------a-- 2k
Till, dusky-yellow, silty, oxidized---- 28
Ti11, olive-gray, 8ilbty--=-eseemcommmmoaccmnccan Ly
Gravel, sandy, generally subrounded; contains
much lignite---ceccmcmc el 29 T3
Sand, fine t0 COBrSE-----mccccacmacaiaans 13 86
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159-100-10bbb--Continued

(feologic source

!
(tlacial drift--Continued:

Fort Union Group:

(lacial drift:

(lacial drift:

Tort Union Group:

Material Thickness
feet
Clay, olive-gray, silty; clayey, very fine
sand, interbedded-------coocmmmmemmeo 13
Silt, clay, sand, olive-gray, interbedded------- 23
Clay, olive-gray to olive-black------u--- - 12
Gravel, fine to COBrB8€-----c=--mocmomacacccaano 3
Clay, light-olive-gray, silty to sandy, cal-
careous; has strong hydrogen sulfide odor---- 23
Clay, light-olive-gray, silty to sandy, inter-
bedded with olive-black,calcareous,silty,
shale 12
Clay, light-oclive-gray, silty, interbedded with
greanish-gray shale 13
Sand, light-greenish-gray, clayey, fine to medi-
um, calcareous --=- 15
159-100-16bbbd
Test hole 1521
Soil, brown, sandy--- 4
Gravel, fine to medium-----ceccocccceccmmcaan 17
Gravel, sandy- 30
Gravel, fine; drills as though cemented----w---- 1k
Gravel, fine, contains much lignite 19
Sand, coarse- —-- 6
Clay, gray (poor sample)-----mmcmeeococceaoooac 4
159-100-23aa8a
S0il, black---------cmm e 1
Ti11, light-olive-gray to dusky-yellow, silty,
oxidized---c-eecrmmmmca e mcccceaaaae 38
Gravel, sandy, poorly sorted, angular to rounded 30
Till, light-olive-gray to dark-yellowish-brown,
oxidized - 5
Till, dark-greenish-gray -- 83
Clay, olive-gray to dark-greenish-gray, cal-
careous - - 1
Till, dark-greenish-gray -- 9
Gravel, sandy and clayey, poorly sorted, angular
to rounded--cc-cecoccmmn——o -- 10
Gravel, angular to rounded 46
Till, olive-gray to dark-greenish-gray, silty to
sandy-—-—---=~-- ---- -- 46
Till, olive-gray- 1k
Clay, light-olive-gray to dark-greenish-gray,
calcareous, locally sandy------=c-cccecweoa-oo 11
Till, olive-gray, gravelly: 6l
Clay, light-bluish-gray to brownish-bleck, sandy 10

ns

Depth
feet)

9
122
134
137

160

172
185

200

39
69

T
157

168
177

187
233

279
293

304
368

378




159-100-28add

Geologic socurce Material ' Thickness Depth
(feet) (feet)

Glacial drift:

Gravel, sandy, angular to well rounded; contains

a thin clive-gray silt lense at about 60 feet

and probably from 80 to 82 feet 97 97
Sand, very fine to very coarse---- 20 117
8ilt, lignitic, calcareous--------c-ecaocooaoa—w 15 132
Silt, olive-gray, clayey, calcareous; contains

some very fine sand laminae and black ear-

bOoNACeoUs SPOtEmm—mmmmmm e L3 175
Sand, olive to dark-greenish-gray, clayey, cal-
careous, ligniticm--coc-mecmoommmmccim oo 7 182

Silt, olive-gray, clayey, calcareous; contains

black carbonaceous spots 28 210
Ti11l, olive-gray-----==-=-=- 50 260
Till, olive-gray, gravelly-------------————- 25 285
8ilt, olive-gray, C8lCA&rEOUS-=-==-=--==eac-== 36 321
Sand, silty, very fine (poor samples) 17 338
Till, olive-gray (poor samples)-------=-=------= L 32
Gravel, sandy, subangular to well-rounded; peb-
bles predominantly limestone and brown
pebbles (weathered chert?)--------mcmcoocaonan 11 353
Fort Union Group:
Lignite and lignitic clay----w==---nn 9 362
Clay, greenish-gray, silty, micaceous 13 375
159-100-28bbe
Test hole 1516
Glacial drift:
5011, blacK=~m=-m-mmm-eemmemme e eccaee [ L
Sand, fine to medium, dirty-----——--e-ccmaceaaaac 6 10
Sand, fine to COBrSEe=--mem-ecccccucrmmcmcneoan 11 21
Sand, fine to coarse; contains some flne gravel- 20 b1
Sand, gravelly-----mm-ceec-esece—cesmemeomca———— 64 105
159-101-18ac
U.S. Bureau of Reclamation test hole AH-20
Clay, brownishegray-«-----—cmo-occocecmmamaeaen 18 18
Clay, gray, pebbly-------~--=c--ommomammeoooe 13 31
Fort Union Group:
Clay, gray to light-gray----------eommamoocmaoan 13 Ll
159-101-11ded
U.S. Bureau of Reclamation test hole AH-17
Clay, brownish-gray, pebbly------me=cccmcmemcane 26 26
Clay, brownish-gray-----e-cceommccmcocecccracnan 14 4o
159-101-18beb
U.S. Bureau of Reclamation test hole 10
Fort Union Group:
Clay, grayish-yellow, sandy-------------c=-=--en 39 39
Clay, light-brown, silty, hard---------c-ccmmn-- 13 52
Clay, gray, sandy, Rarde-e------—----oo-ccooamen- 9 61
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159-101-20bda ‘
U.S. Bureau of Reclamation test hole AH-12

Geologic source Material Thickness Depth
feet (f&?)
Clay, gray, Pebbly--------smmoomnoomomococaaan 14 1k
Clay, light-brown, sandy----------c-eecceeeau_- 9 23
159-101-22abce
U.S. Bureau of Reclamation test hole AH-15
Clay, buff, sandy------==me-mcom e e 5 5
Sand, buff, fine---------- 5 10
Clay, buff to grayish-buff 8 18
Clay, grayish-buff, flaky, contains a trace of
Pebblegam-rer e ememececceicenee L2 60
159-101-22bbe
U.S. Bureau of Reclamation test hole AH-14
Clay, yellow: 3 3
Sand, fine---- 2 5
Clay and sand, gray, interbedded. 10 15
Fcrt Union Group:
Lignite 9 24
Sand, light-gray; contains about 20 percent clay 4 28
159-101-26aac
Nels Hanson
(Log furnished by Mr. Burton)
Sand and gravele--- oo oemonoocco oo ko ho
Shale, gray--------ce-mao—cmmmmm e 15 55
Shale, gray, lenses Of COBlme-=m-emccccacmcaacow 12 67
159-101-26abe
Glacial drift:
S5ilt, dark-yellowish-brown, clayey, calcareous,

OxXidizedemumm e e e 20 20
Gravel, sandy, poorly sorted, rounded, oxidized-- 20 4o
Sand, Poorly SOrtede--e--e-wammcmmuacacaeocceoean 14 54
Till, olive-gray, Silty-w=--ee--recceram—cccrcnna 56 110
8ilt, greenish-gray to dark-greenish gray, sandy,

contains some lignite---=-amceacmocacaaanoaon 50 160

Fort Union Group:
Sand, dark-yellowish-orange, clayey, very fine to

medium, calcareous, oxidized; contains some

lignitic 8ilt--wcmmmore e 10 170
Sandstone, light-bluish-gray, calcareous,

cemented e emmeam e e cdcra e a e 5 175
Sand, dark-yellowish-orange, clayey, very fine to

MEAI UM = mmmm e e e m e e Lo 215
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159-102-7dab
U.S. Bureau of Reclamation test hole AH-2

Geologic source Material Thickness Depth
(feet) (feet)
Clay, dark-gray to black---—---e--emmcemomaman- 10 10
Sand, light-brown, gravelly, coarse t0 medium,
contains about 40 percent pebbles--~ww----—-un 29 39

Fort Union Group:
Clay, gray------r--=-=m==r s e e 3 k2

159-102-8cbb
U.S, Bureau of Reclamation test hole AH-3

80il, SaNdy--=--===rm--em-esommme——e—mmmaooeeeaa 5 5
Sand, light-brown, gravelly, coarse to fine,
stratified 20 25
Till, @ray--=-=---m=-emmmomm e 17 42
Fort Union Group:
Clay, silty, stratifiede-----e-cccccooocccanaoo 12 5
159-102-8cda

U.S. Bureau of Reclamation test hole 3

Clay, yellowish-brown, silty---------c-e--wouuus 5 5
Sand and gravelly sand, yellowish-brown to
brown; sand is medium to coarse, gravel is
1 inch and finer-------emcccmoom e Le 51
Fort Union Group:
Clay, gray, Silty---------meommommm e eomeee 7 58

159-102-12¢ccc
U.S. Bureau of Reclamation test hole §

Clay, yellowish-gray=---=-------semmccooomomoonn 16 16
Sand, light-brown, gravelly, fine to medium,

gravel as much as 30 percent of sample------- 30 46

Fort Union Group:
Clay, light-gray---e-c--coomeame e e 7 53
Tdgnitemem oo c e e e 1 54
Clay, light-gray- 6 60
Lignite-----—---- 2 62
Clay, light-gray---==e--eom-o oo emmeeeeemae 26 88
159-102-20cha
L. L. Larson
(Log furnished by E. H. Prather)

L e T T 3 3
Clay, gray, sandy-----=--=--coococoommoommn. 22 25
Sand, gray (seep of water)----i----oo-coo_- 10 35
clay, 33 68
Clay; 7 75
Clay, 120 195
Clay, 17 212
tlay, 19 231
Gravel (water) IR 235
Clay, gray--------------- b 239
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159-102-29bech
H. H. Garaas

(log furnished by E. H. Prather)

Geologic source Material Thickness Depth
(feet) (feet)
B N e e L T 2 2
Shale, brown, Sandy---=----------mcomomomoemnn 18 20
Sandstone, yelloWs--w-c—eoeana 36
Sand, gravel; seep of water--- b2
Shale, brown, sandy----------- 200
Silt, gray, sandy (water)----- 225
Clay, light-gray: 24o
Sand, co8l---waunan 260
Sand, gray (water)- 270
Shale, green------- 281
Shale, gray, coal-- 295
Silt, gray, sandy----------—=c---mmmecmcmecmaa o 300
Sand, gray (water)e--eooooooooooeoeo 310
8ilt, SANdY-----w-mmmme e miiieaae 345
159-103-6ddd
Glacial drift:

Soil, black, sandy and gravelly--------ce-eo--oa 1 1
Clay, light-olive-gray, sandy------=-eeec-=-es-= b 5
Till, moderate-olive-brown, silty to sandy,

[ e L L Y e T 31 36
Sand, olive-gray, clayey, fine to medium, cal-

CATEOUS~=cnmcmm e mmme—omammcccoomomoos 8 bl
Sand, fine to medium 50 9k
Sand, fine to coarse; contains thin clay layers- 5 99
Silt, olive-gray, clayey, carbonacecus; contains

thin very fine sand and dark carbonaceous

1aminge-=-=-==-mmcmmmmmm oo eaae b1 140
Gravel, fine to coarse, moderately sorted, sub-

angular to gubrounded--e--e--emcm-c-cemcneme= 26 166
Clay, olive-gray, very sandy, calcareous- 2k 190
Till, olive-gray, silty------r-w-cmmomcccocmaoan 20 210
Clay, olive-gray, silty; contains thin lenses of

very fine Sand--e-ea--eeeoomccmmmmeeaeo 78 288

Clay, dark-greenish-gray, sandy, calcareous,

slightly micaceous; had strong hydrogen

sulfide odor---ve-cememcmmcc e e e e 12 300
Gravel, dark-brown, fine to coarse, generally

subrounded; pebbles are predominantly chert

and iron-oxide stained limestone------------- 20 320

Fort Union Group:

Shale, light-olive-gray, silty to sandy;

contains some lignite--------eccammcccaicaoo 26 346

159-103-10bbb

Glacial drift:

Gravel, poorly sorted------c-co—eommcmmmmceo 10 10
Till, moderate to dark-yellowish-brown 35 45
Sand, moderate-yellowish-brown, poorly sorted,

oxidized; maximum size about 0.5 millimeter-- 53 98
Till, OlivVe-gray----=—=-mwem-e-—mo—ememcmcemoeo 10 108
Sand, fine to medium3 olive-gray, silty clay,

interbedded------memmm=mmmmmmaa e 30 138
Till, Olive-gray-------eeme-mommoc—mmocooccoonnn 25 163
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Geologic source

159-103-10bbb--Continued

Material Thickness

Glacial drift--Continued:

Fort Union Group:

Glacial drift:

Fort Union Group:

Glacial drift:

Port Union Group:

Silt, olive-gray, sandy, calcareous, pyritic----
Sard, very coarse, subangular to rounded; ap-
parently contains some interbedded silt
Till, olive-gray, silty-----=s=e-eoeccmcoacoonu-
Gravel, brown, sandy, rounded to well rounded---

8ilt, yellowish-gray, light-gray to olive-gray,
greenish-gray, lignite, interbedded----------

159-103-12acc

Clay, moderate-olive-brown, silty-------=--------

Gravel, fine to coarse, poorly sorted, sub-
angular to subrounded; predominantly lime-
stone and granitic rocks------c--c-emvuoceno-

Till, olive-gray, silty, contains a few oxidized

Boulder, granite-----=ee-cammcuromeona—n
Till, olive-gray, silty
Sand, clayey, fine to very fine, interbedded
with 8ilt-----cccmcmmm e
Silt, sandy (samples remained suspended in
Grilling mud)-=--=-e-emmmmmcmcm e —weemoe
Gravel, sandy, poorly sorted, generally sub-
rounded, predominantly quartz, limestone, and
shale pebbles, a few brown coated pebbles----

Shale, gray and black------------omcemmmacaaaao
Lignite, black (drilled as though there is some
interbedded shale)-----m-ecmmmccmcmo—cmmsaan

159-103-12cce

Sand, yellowish-gray, clayey; contains some

Till, dusky-yellow to moderate-olive-brown,
silty to sandy, oxidized, contains a few
lenses of very fine sand----------c-cccvacua-

Till, olive-gray------c--r-ccmecommuamcec oo

Gravel, sandy, fine to coarse, well sorted with-
in lenseSe-e-mrmccacmm e

Till, olive-gray, silty and gravelly

Till, olive-gray, silfy----—-w--c---

Sand, gravelly, poorly sorted---we--ce-cecccnco-

Silt and sandy clay, medium-gray, had hydrogen
sulfide odor; contains some black carbon-
ACEOUS Clay--w-cce-ccmmem e mcme e e me

120

(feet)

29

1k
27
17

23

18

36
6

20
10
26

25

Depth
(feet
165
194
208

235
252

275

22

82
11k
159
21k

219
222

2Lko

41
L7

67

103
115

140

)



159-103-13chbe
U.S. Bureau of Reclamation test hole 6P

Geologic source Material Thickness Depth
(feet) (feet)
Glacial drift:
Till, yellowish-brown, pebbly----e--e-cucacaooaa 50 50
Sand, gravelly; contains about 15 percent
granitic and metamorphic pebbles--------—--—- 8 58

159-103-1k4badb
U.S. Bureau of Reclamation test hole B

Clay, yellowish-gray, pebbly 15 15
Clay, gray, pebbly 32 b7
Sand, fine and very fine------ecocmoemooooo__ 13 60
Clay, gray, Silty----=----=-oommmecmoccooeennn 35 95
Clay, gray, pebbly---- 15 110
S5ilt, gray, clayey------c--mmememeecae 2 112
159~103-23add
Glacial drift:
Clay, yellowish-gray, sandy, oxidized------=e--- 5 5
Till, dusky-yellow, silty, oxidized-----cca-u-o- 34 39
Till, olive-gray, 8ilty-----me~cocmmmmooaoooo 15 N
Silty, dusky-yellow to moderate-olive-brown,
clayey, oxidized, laminated, contains some
88NA-~=mmmme e e e e m et m e 15 69
Till, olive-gray, silty to sandy, contains a few
thin sand and gravel lenseS----eeu-cccacacean 66 135
Fort Union Group:
Clay, white to light-greenish-gray, silty, cal-
CATBOUS= === mcm—ccccremmmmccme e —m————— 1k 1ko
Shale, greenish-gray------eemo-acecacaumacnmaoan 11 160
L
159-103-25cce
Glacial drift:
Soil, brown, sandy-------=--eemcmmmm e 2 2
Till, yellowish-gray, silty to sandy, oxidized-- 30 32
Sand, brown, fine to medium, poorly sorted;
locally silty and clayey----=----e-eceeece-a- 15 L7
Till, moderate-olive-brown, silfy-----ceccreme-ao 23 70
Till, moderate-olive-brown to light-olive-gray,
8ilty and sandy--~-~-c--ecmmcacce e 32 102
Till, olive-gray, silty-- 19 121
Fort Union Group:
8ilt and clayey fine sand, dusky-yellow, cal-
careous, oxidized--------eccmcmmcmmaaeo 9 130
Shale, varigated grays and greens, with black,
carbonaceous Shale----eeeo-mmeemmmecmoaomaooa 10 1ko0




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

Depth to water in feet below land surface

152-103-7d444

Water Water Water Water
Date level Date level Date level Date level
1965 1965 1966 1966
July 15 4.09 Oct. 5 5.66 Jan. 6 7.08 Apr, 19 7.56
Aug. 10 4,13 Nov. 10 6.18 Feb, 3 7. May 18 L.s8
Sept. 12 5.23 Dec. 6 6.63 Mar. 17 7.58 June 21 k.06
July 15 k.ke2
152-103-8bbb
1965 1965 1966 1966
June 9 37.80 Oct. 5 38.36 Jan. 6 39.34 May 18 38.36
July 15 37.50 Nov. 10 38.7h Feb., 3 39.46 June 21  37.87
Aug. 10 37.56 Dec. 6 39.00 Mar. 17 36.69 Juy 15 37.85
Sept. 12 38.10 Apr. 19 39.7T4
152-104-1ddd
1965 1965 1966 1566
June 9 67.42 Oct. 5 66.87 Jan. 6 67.46 May 18 67.26
July 15 66.95 Nov. 10 67.19 Feb. 3 67.52 June 21 66.83
Avg. 10 66.50 Dec, 6 67.22 Mar. 17  67.67 July 15 67.67
Sept. 12 67.02 Apr. 17 67.78
152-104-11add
1965 1965 1966 1966
July 15 63.73 Oct. 5 64.38 Jan., 6 64.87 Apr, 19 65.01
Aug. 10 63.93 Nov. 10 64,81 Feb., 3 64.88 May 18 6L.64
Sept. 12 6l . bk Dec. 6 64.68 Mar. 17 64,98 June 21 64.43
July 14+ 64,33
153-102-13ddd
Corps of Engineers observation well 3-1
Dats from 1953-1956 obtained from Corps of Engineers
1953 195k 1955 1964
Mer. 18 12.71 June 6 13,11 Oct. 7 10.80 Nov. 18 10.54
Apr. 1 12.69 July 1 11.12 Nov. L4 9.78 Dec. 9 10.9%
May 6 13.00 Aug, 1 10.73 1956 1965
June 1 13.08 Sept. 5 11.00 Apr. 1 L1k Jan, 22 11.26
July 12 12.k2 Oct., 3 11.47 May 3 12.24 June 9 10.09
Aug. 2 12.18 Nov., 7 11.77 June 1 11.86 July 15 8.55
Sept. 5 11.63 Dec. 5 12,32 July k& 9.27 Aug, 10 7.96
Oct. 3 10.99 1955 Aug., 1 9.U46 Sept. 10 7.94
Nov. 1 10.08 Apr., 1 12.79 Sept. 5 9.93 Oct. 5 8.19
Dec. 6 11.72 May 5 12.80 Oct. 3 10,4k Nov, 10 8.39
1954 June 3 12.h2 Nov. 7 10,74 Dec, 6 8.39
Mar. 30 11.92 July 1 9.52 Dec. 1 11.30 1966
Apr. 1 12.00 Aug. 5 9.82 1964 Apr. 19 8.9k
May 2 12,42 Sept. 2 10.39 Oct. 20 10.k2 June 21 8.k2
July 15 7.h2




Depth to water in feet below land surface

153-102-164dd
Corps of Engineers observation well 3-3
Data from 1953-1956 obtained from Corps of Engineers

Water Water Water Water
Date level Date level Date level ° Date level

1553 1954 1956 1965
Mar, 18 11.23 Sept. 5 9.10 July & 7.71 Mar. 18 9.04
Apr. 1 11.19 Oct. 3 9.55 Aug. 1 5.84 Apr. 28 6.21
May 6 11.08 Nov. 7 10.07 Sept. 5 7.42 May 20 5.35
June 1 10.34 Dec. 5 10.32 Oct, 3 7.51 June 9 2.80
July 12 9.70 1955 Nov. .7 9.19 July 15 4.87
Aug., 2 7.73 Apr. 1 10.70 Dec. 1 10.09 Aug. 10 5.73
Sept. 5 7.02 May 5 10.06 1964 Sept. 12 6.46
Oct. 3 7.00 June 3 9.48 Apr. 1k 10.21 Oct. 5 7.68
Nov. 1 7.08 July 1 8.09 May 12 7.38 Nov. 10 8.02
Dec. 6 9.83 Aug. S 7.81 Jupe 11 4,33 Dec. 6 8.29

1954 Sept. 2 9.52 Juy 8. 5.68 1966
Mar. 30 9.88 Oct. 7 7.11 Aug. 11 6.30 Jan. 6 8.25
Apr. 1 9.91 Nov. &4 9.24 Sept. 2 6.62 Feb. 3 8.0k
May 2 8.95 1956 Oct, 6 4.87 Mar. 17 8.13
June 6 8.65 Apr. 1 10.57 Nov. 18 3.00 Apr. 19 7.82
July 1 7.51 May 3 10.65 Dec. 9 7.93 May 18 6.74
Aug. 1 8.98 June 1 4.38 1965 June 21 3.89
Jan, 22 8.86 July 15 4. 61

Feb. 19 9.02
153-102-17cce
1965 1965 1966 1966

June 9 49,62 Oct. 5 50,05 Jan. 6 49.93 May 18 L9.67
July 15 47,02 Nov. 10 50.5k4 Feb., 3 49,53 June 21 L47.96
Avg. 10 k9,12 Dec. 6 k9,57 Mar. 17 k9,19 July 15 ho.hk1
Sept. 12 kg, 54 Apr. 19 50.10

153-103-25dad

1965 1965 1966 19%66
June 9 32,19 Oct. 5 33.45 Jan. 6 34.85 May 18 33.58
July 15 31.67 Nov. 10 33.98 Feb. 3 35.03 June 21 32.66
Avg. 10 31.91 Dec. 6 36.27 Mar. 17  34.90 July 15 33.06
Sept. 12 33.0k Apr. 19 34.83

154-96-8bab

1965 1966 1966 1966
Oct, &4 42,79 Feb., 3 41.88 Mar. 25 41.59 May 25 L41.16
Nev. 10 42 L5 Feb., 5 41,84 Mar. 30 41,50 May 30 U41.10
Dec. 6 h2.25 Feb. 10 41.85 Apr. 5 41,51 June 5 L1.05
Dec. 10 h2.23 Feb. 15 k1.86 Apr. 10 41 .k3 June 10 k41,02
Dec, 15 k2,21 Feb, 20 41.85 Apr. 20 41,36 June 15 L40.96
Dec. 20 h2.15 Feb. 25 41,76 Apr. 25 k1,35 June 20 Lo0.87
Dec. 25 41,1k Feb. 28 Lki1.75 Apr. 30 k1.37 June 25 L40.86
Dec. 30 hi,11 Mar. 5 41.80 May 5 41.31 June 30 Lo

1966 Mar. 10 41,75 May 10 .23, July 5 Lo
Jen. 5 41.20 Mar. 15 41,73 May 15 h1.21 July 10 uhg .

ko

Jen. 6 42,02 Mar. 20 h1.72 May 20 h1.1h July 15
July 18
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Depth to water in feet below land surface

154-97-12bbb
Water Water Water Water
Date level Date level Date level Date level
1965 1966 1966 1966
Oct. 4 63.24 Jan. 6 62.57 Mar. 9 62.53 May 19 61.93
Nov. 10 62.87 Feb. 3 62,48 Apr. 19 62.15 June 20 61.36
Dec. & 62,7k July 18 61.25
154-98- 11doh
196k 196k 1965 1965
June 2L 122 .46 Sept. 2 122.50 Jan. 22 122,16 Aug. 10 122.60
July 7 122.65 Oct. 6 123.46 June 10 122.82 Sept. 13 122.05
Aug. 26 122.40 Nov. 19 121.72 July 14 122.20 Well plugged
Dec. 9 122.51 -
155-97~2aaa
1965 1965 1966 1966
June 10 66.20 Oct. 7 65.76 Jan. 6 66.63 May 19 65.59
Aug. 10 65.89 Nov. 10 65.72 Mar. 17 65.62 June 20 65.58
Sept. 13 65.81 Dec. 6 65.68 Apr. 20 65.61 July 16 65.57
155-98-28ddd
166k 156k 1965 1566
June 22 63.17 Nov. 18 62.60 Aug. 10 61.43 Apr. 19 59.82
July 7 63.23 Dec. 9 62.71 Sept. 13 61.19 May 19 59.30
Aug. 12 62.73 1965 Oct. 7 60.79 June 20 59.60
Sept. 2 63.05 June 10 62.36 Nov. 10 60.64 July 18  59.77
Oct. 6 63.07 July 1h 62.50 Dec. T 60.39
155-99--18aac
1964 1965 1965 066
July 7 33.87 Jan. 22 34.31 July 14 30.88 Jan. 6 32.27
Aug. 12 33.85 Feb., 19 34.33 Aug. 10 31.20 Feb, 3 32.48
Sept. 2 33.75 Mar. 18 34.49 Sept. 13 31.51 Mar. 17 32.58
Oct. 6 33.89 Apr. 28 33.22 Oct., 7 31.57 Apr. 19 33.7h4
Nov. 18 3h.1k May 20 33.28 Nov. 10 31.91 May 19 32.86
Dec. 9 34.06 June 9 32.25 Dec. 6 32.12 June 21  33.02
July 18  33.95
155-100-9ccd
196k 1965 1965 1366
July 21 L7.67 June 9 L7.34 Nov. 10 47,69 May 19 L7.0k
Aug. 12 L7.93 July 1h b7.37 Dec. 7 .27 June 21 47.19
Sept. 2 L7.97 Aug. 10 L7.27 1966 July 18 47.38
Oct. 6 k7,08 Sept. 13 U7.30 Mar. 17 L7 48
Nov. 16 k7,02 Oct. 7 L7.25 Apr. 19 47.06
155-101-2kede
196k 1964 1965 1966
May 12 22,54 Oct. 6 22.51 Aug. 10 18.10 Mar. 17 18.89
June 11 22.59 Nov. 18 22.30 Sept. 13 19.07 Apr. 19 19.57
July 9 22.54 Dec. 9 22.55 Oct. 7 19.36 Mey 19 18.73
Aug. 12 22.41 1965 Nov. 10 18.77 June 21  19.09
Sept. 2 22,26 June 9 20.40 Dec. 7 18.53 July 18 19.02
July 14 18.67
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Depth to water in feet below land surface

156-95-36bbb

Water Water Water Water
Date level Date level Date level Date level
1964 196k 1965 1966
July 3 9.09 Dec. 8 10.46 Oct. 7 5.46 Feb. 3 6.39
Avg. 12 7.80 1965 Nov. 10 5.63 Mar. 17 6.42
Sept. 2 8.38 June 10 3.26 Dec. 6 6.57 Apr. 20 9.1k
Oct. 6 9.32 July 14 3.88 1966 May 19 7.93
Nov. 19 9.02 Aug. 10 5.08 Jan. 6 6.33 June 20 5.74
Sept. 13 5.65 July 19 h71
156-97-9ade
196% 1565 1965 1966
Juay 7 76.55 Jen, 22 77.1L Aug. 23 7%.92 Feb, 3 T7h.23
Aug. 12 77.45 Feb. 19 76.81 Sept. 13 .73 Mar. 16 7L.72
Sept. 2 76.36 Mar. 18 77.59 Oct. 7 Th.55 Apr. 20 75.18
Oct. 6 76.54 Apr. 28 76.97 Nov. 10 75.55 May 20 76.08
Nov. 19 76.69 May 20 76.64 Dec. 6 74.58 June 20 73.83
Dec. 9 76.30 June 10 75.85 1966 July 16 76.82
July 1k 75.38 Jan. 6 74,35
156-97-27aaa
1960 1965 1965 1966
Juiy 7 110.63 June 10 110.68 Oct. 7 110.02 Feb, 3 110.21
Aug. 12 110.73 July 14 110.51  Nov. 10 110.07  Mar. 17 109.76
Sept. 2 110.34 Aug., 10 110.16 Dec. 6 110.26 Apr. 20 109.90
Oct. 6 110.38 Sept. 13 110.35 1966 May 19 109.61
Nov. 19 109.92 Jan. 6 110.09 June 20 109.87
Dec. 8 110.06 July 16 109.96
157-96-11cde
1963 1965 1965 1966
Sept. 2 k.00 June 10 4.86 Nov. 8 5.62 May 19 8.39
1964 July 1 L.26 Dec. 6 6.26 June 20 6.89
Sept. 1 10.94 Aug. 10 4.30 1966 July 19 5.76
Oct. 6 11.74 Oct. 7 4,65 Apr. 20 9.99
157-97-3bbb
1965 1965 1366 1966
June 11 96.34 Oct. 7 96.50 Jan., 5 96.34 May 12 96.37
July 14 96.94 Nov. 10 96.55 Feb, 2 96.37 June 20 96.26
Aug. 11 96.70 Dec. 7 96.43 Mar. 16 96.35 July 16 96.28
Sept. 13 96.67 Apr. 22 96.33
157-97-3ddd
1965 1965 1966 1966
June 11 98.83 Oct. 7 98,90 Jan. 5 98.79 May 12 98.85
July 1b 99.12 Nov. 10 99.02 Feb. 2 98.33 June 20 98.75
Aug., 11 99.11 Dec. 7 98.63 Mar. 16 98.61 July 16 ' 98.80
Sept. 13 99.11 Apr. 22 98.76
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Depth to water in feet below land surface

157-97-1bcce

Water Water Water Water
Date level Date level Date level Date level

1965 1965 1966 1966
June 10 142,81 Oct. 7 1k2.87 Jan. 5 1k2.59 May 12  143.00
July 1k 1k3.19 Nov. 10 13,11 Feb. 2 142,98 June 20 142.80
Aug. 11 143.10 Dec. T 142.94 Mar. 16 12,27 July 16 142.85
Sept. 13 13,21 Apr. 22 142.88

157-97-36ccee

1965 1965 1966 1966
Jan. 22 118.84 Sept. 13 136.65 Jan. 6 133.13 May 12 132.4h
June 10 136.80 Oct. 7 135.88  Mar. 16 133.29 June 20 131.83
July 14 137.37 Nov. 10 134.18 Apr. 22 133.h2 July 16 132.05
Aug. 11 137.37 Dee. 7 132.79

158-97-19aaa

1965 1965 1566 1966
July 1k 75.59 Nov. 10 76.34 Feb, 2 76.07 May 12 76.10
Aug. 11 76.54 Dec. 7 76.20 Mar. 16 75.92 June 20  76.01
Sept. 13 76.47 1966 Apr. 22 76.06 July 16 76.01
Oct. 7 76.29 Jan. 5 76.07

158-97-33bbb

1965 1965 1966 1966
July 1k 70.16 Nov. 10 70.02 Feb. 2 €9.88 May 12 69.81
Aug. 11 70.20 Dec. 7 69.89 Mar. 16 69.66 June 20 69.73
Sept. 13 70.1h 1966 Mar. 22 69.76 July 16 69.7h
Cct. 7 69.97 Jan. 5 69.82 Apr. 2 69.79

158-98-kece

1565 1965 1966 1966
July 13 65.10 Nov. 8 65.21 Feb. 2 65.05 May 12 64,03
Aug. 11 65,12 Dec. 7 64,98 Mar. 16 6k .86 June 20 64,92

Sept. 8 6,92 1966 Apr. 22 64.87 July 16  64.94
Oct. 7 65.01 Jan. 5 65.00
158-98-7ddd
1965 1965 1966 1966

July 13 121.1h Nov., 8 121.13 Feb. 2 120.96 May 12 120.94
Aug. 11 121,07 Dee. 7 120.94 Mar. 16 120.93 June 20 120.59
Sept. 8 121.04 1966 Apr. 22 120.87 July 16 120.80
Oct. 7 120.84 Jan. 5 120.94

158-98-13ceb

1965 1965 1966 1966
July 14 57.85 Nov. 10 56.92 Feb. 2 56.48 May 12 56.36
Aug. 11 57.64 Dec. 7 56.69 Mar. 16 56.30 June 20 56.28
Sept. 13 57.27 1966 Apr, 22 56.38 July 16 56.27
Oct. 7 56.98 Jan. 5 56.52
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Depth to water in feet below land surface

158-99-7ddd
Water Water Water Weter

Date level Date level Date level Date level
1965 1965 1966 1966
July 13 75.80 Nov. 8 75.82 Feb, 2 75.80 May 12 75.74
Aug. 11 75.84 Dec. 7 75.88 Mer. 16 75.62 June 20 75.68
Sept. 8 75.70 1966 Apr. 22 75.76 July 16 75.68
Oct. 7  75.87 Jan. 5 75.89

158-99-13ddd
1965 1965 1966 . 1966
July 13 145.95 Nov. 8 146.09  Feb. 2 145,88 y 12 1k5.91
Aug. 11 145.93 Dec. 7 145.83 Mar. 16 145.87 June 20 145.66
Sept. 8 145.84 1966 Apr. 22 145.79 July 16 145.70
Oct. 7 145.69 Jan. 5 145.87

158-99-15aaal
1965 1965 1966 1966
July 13 50.63 Oct. 7 50.30 Feb. 2 50.50 May 12 50.55
Aug. 11 50.53 Nov. 8 504l Mar. 16 50.30 June 20 50.35
Sept. 8 50.60 Dec. 7 50.49 Apr. 22 50.46 July 16 50.41
Sept. 9 50.47

158-99-15aaa2
1965 1566 1966 1966
Oct. 7  h49.55 Feb. 2 49.82 Apr. 22 k9,72 June 20 49,57
Nov, 8 49,99 Mer. 16 49,55 May 12 49.80 Juy 16 h9.62
Dec. 7 Lg.79

158-100-6dd4d
1964 1964 1965 1966
July 9 +0.37 Nov. 18 +1.87 Mar. 17 +1.65 Mar. 16 +40.30
Aug. 13 +0.17 Dec. 8 +1.81 July 13 +1.82 Apr. 22 #1.k2
Sept. 3 +0.06 1965 Aug. 11 +1.58 May 12 +1.34
Oct. 6 40.0b Jan. 21 +1.71 Oct, 6 +1.56 June 21 +41.51
Added 10 gal. of Feb. 18 +1.66
diesel fuel

158-100-26aaa
1965 1965 1966 1966
July 13 117.8  Oct. 7 118.67 Jan. 5 119.05 May 12 119.38
Aug., 11 118.52 Nov. 8 118.87 Mar. 16 119.30 June 20 119.38
Sept. 8 118.59 Dec. 7T 118.99 Apr. 22 119.35 July 16 119.23

158-103-1cbe
1965 1965 1966 1966
Oct. 8 6.27 Dec. 7 6.44 Jan. 5 6.47 Mar. 16 6.1k
Nov. 8 6.36 Well plugged

127




Depth to water in feet below land surface

159-98-10aad
Water Water Water Water
Date Jevel Date level Date level Date level
1965 1965 1966 1966
Oct. 7 156.50 Dec. 7 153.57 Feb. 2 153.61 May 12 153.48
Nov. 8 153.81 1966 Mer., 16 153.63 Jupe 20 153.56
Jan. 5 153.59 Apr. 22 153.08 July 16  153.60
159-98-20cbb
1965 1965 1966 1966
Oct. 7 52.92 Dec. T 52.92 Feb. 2 52.85 May 18 52.83
Nov. 8 52.98 1966 Mar. 16 53.65 June 20 52.80
Jan. 5 52.90 Apr. 22 52.81 July 16 52.77
159-100-28add
1963 196% 1965 1965
Nov. 12 21.59 July 9 21.49 Mar. 17 21.65 Dec. 7 19.95
Dec. 17 21.64 Aug. 13 21.41 Apr. 28 21.43 1966
1964 Sept. 3 21.4k4 May 20 21.4%2 Jan. 5 19.94
Jan. 1k 21.65 Oct. 7 21.52 June 22 20.36 Feb. 2 20.04
Feb. 12 21.72 Nov. 18 21.67 July 13 19.98 Mar. 16 19.99
Mar. 11 21.73 Dec. 12 21.06 Avg. 11 19.67 Apr. 22 19,8k
Apr. 13 21.57 1965 Sept. 8 19.72 Mey 18 19.86
May 12 21.49 Jan. 21 21.58 Oct., 6 19.75 June 21 19.99
June 11 21.50 Feb. 18 21.62 Nov 8 19.88 July 16 22.10
159-101-26abe
1963 196 1965 1965
Nov, 12 17.31 July 9 16.92 Mar., 17 17.15 Dec. 7 15.55
Dec., 17 17.37 Aug. 13 15.75 Apr. 28 16.96 1966
196k Sept. 3 16.69 May 20 16.82 Jan. 5 15.62
Jan. 14 17.38 Oct. 7 16.86 June 22 15.1k Feb. 2 15.66
Feb. 12 17.48 Nov. 18 16.94 July 13 15.13 Mar., 16 15.67
Mar. 11 17.52 Dec. 18 16.97 Auvg. 11 15.20 Apr. 22 15.48
Apr. 13 17.33 1965 Sept. 9 15.36 May 18 15.39
May 12 17.23 Jan. 21 17.07 Oct. 6 15.35 June 21 15,38
June 11 17.00 Nov. 8 15.50 July 16  15.37
159-103-6ddd
1964 1965 1965 1966
July 9 24,60 Jan. 21 2k 5k Aug. 11 23.96 Feb. 2 23.63
Aug. 13 2k, 71 Feb. 18 2k, 54 Sept. 9 23.92 Mar. 16 23.62
Sept. 3 24,71 Mar, 17 24,51 Oct. 6 23.84 Apr. 22 23.73
Oct. 7 2477 Apr. 28 2k.60 Nov. 8 23.91 May 18 23.71
Nov. 18 24.80 May 20 24,58 Dec. 7 23.84 June 21 23.94
Dec. 8 2L.67 June 22 24 .01 1966 July 16 23.99
July 13 23,92 Jan. 5 23.75
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Depth to water in feet below land surface

159- ]i03-10bbb

Water Water Water Water
Date level Date level Date level Date level
1963 1964 1965 1965
Nov. 12 37.69 July 11 36.99 Mar. 17 36.99 Dec. 7 36.87
Dec. 17 37.66 Aug. 13 36.95 Apr. 28 36.99 1966
196k Sept. 3 36.88 May 20 36.90 Jan. 5 36.83
Jan. 14 37.57 Oct. 7 36.99 June 22 36.68 Feb, 2 36.75
Feb, 12 37.58 Nov. 18 37.08 July 13 36.78 Mar, 16 36.6h4
Mar. 11 37.56 Dec. 8 36.94 Avg. 11 36.93 Apr. 22 36.75
Apr. 13 37.18 1965 Sept. 9 36.94 May 18 36.52
May 12 37.05 Jan, 21 36.91 Oct. 6 36.93 June 22 36.54
June 11 37.00 Feb. 18 36.93 Nov. 8 36.95 July 16 36.51
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TABLE 4.--Chemical analyses of water

: Source: Mm, Madison Group, of Missizsippian age; Xd, Dakota Group, of
Explanation: (A) Analysis by U.S. Geological Survey. (B) Analysis by 5 a s s .
Forth Dakota State Department of Health. (C) Analysis furmished by Cretaceous age; Tfu, Fort Unlon Group, of Tertiary ege; &, glacial
Amerada (r) between equivalents drift, Qal, alluvium, of Quaternary age.
per million of cations and anions exceeds 1 percent of sum of
cation and anion equivalents per milliom, - Except where otherwise stated, the analyses were run by the North

Dakota State Lsboratories.

[Asalytical resuits in parts per million except as indicated]

Hardoees Bpedific
i Dissclved solids e CaCO, - oot
Total Mg Potes | Bieas- | Car- Fizo- "
Date of Silioa Caloiom Sodine Sultate | Chioride Nitrate | Boron osnt | Sodiam anos
Location Depth [ Source | o oiecuon | fuee |mion | o0 [Tica | memum [ TR um | bosate | bonats | Ciop e || moy | ® Rocidusce | Noear- | 00 |ad (mioro- | pH |  Remarks
“n 2} (e (Mg ® ltucoy)| (coy) 4 L 3 Sum | bonete |t o | mbos at
at 180-C | megnesium e [du= 250
152-100- 3bbb 750 | T 18.18-65 | 50 | 2.5] 0.18] 6.8 0.7 838 2.6 {2,020 [ 2.8 1,990 20 ol | 81 3,050 |8.5
153 [ a1 f6-1565 |... | 28 2.7 28 157 | 12 682 | o A g of 37 3.1 1,420 |8.0
137 | Qa1 6-2h-64 48 25 us 295 15 598 [ .3 1,690 €53 1631 kg 5.0 2,15 [8.0
7% | @l |6-16-65 [... | 28 43 11,290 |15 |1,1% | o 0 4,650 650 81 | 22 5,760 8.0
100 | Tu  {9-29-60 20.2} ) 1,00| © 3,376 185 | oo S
11ada 19 | Qal | 6-15-65 27 935 gz! o 0 4,260 | 1,140 385| e 8.1
153-102- 2cbb2 203 | Tu | B8-30-56 [ 1,13 | 86 D I D [0 IS 1,635 &0 8.3 »
17ceal 30 Tru 10-16-64 . 1,153 | 60 3,138 225 | ..... B
17ecel 75 | Gal 5-20-65 12 bl u7 g2k 915 | 20 1.5 3,160 388 o] 83 8.3
17ece? | ..... lake | 6-2-65 4.0 Sk 16 1ns 26 1 0 b 518 200 o| 54 8.1
17cdb 328 e 5-13-65 L5 6.5 .12 3.2 3.6 70 5.2 11,860 [ b7 4.0 1,750 23 of 98 68 2,670 | 8.5
17dcc Q1 1965 |... | ....] 5.2 ] 120 43 58 | ....|1,088 [ 0 9| <b5 ... 1,93 ...l b1y | ... [ O 2,125 [7.4]
174dc2 0 | @1l | k2166 | by | 22 2.1 | wo 55 9.2 3| o .5 1,950 575 of 63 8.5 | 2,10 {8.2
b be. | Qa1 1965 |... | ... s -T2 IO DN 939 PSS T PP IO IR0ty EUontotin IS O 3,50}...] B
153-104- ldad 125 Tu | ...l kg | 25 sl o113 67 233 6.2 600 ° 1 1,350 556 65§ 47 4.3 1,840 7.6
154- 95-18¢ 86 TIw 8-25-59 |... oo 22| 60 22.9 % T | 0 a1 0 U TR (RN SUOR EUUUURI I B
154- 96- Bbab 69 | Qa1 |9-1k-65 |... | 16 1.2 | o 6 218 7.8 65| o 3 0 22 of 52 4.6 1,600
154+ 97-12vbb 100 | Qa1 [ 9-14-65 |48 | 16 1.7 | 02 69 193 7.8| 60| o .2 .0 538 47) B3 3.6 1,660
Thach 130 | Qa1 4-66 23 1| us 3 91 861 87| o 3 8 w30 of u9 h.o 1,520
hacel 13% | Qa2 7-17-66 | 48 | 29 1.3} 18 ks 177 | 8.9 &6 o .5 -7 480 bl 3.5 1,500
Lhace2 130 | Qa1 m . R e P 383 | ... kg 3.8 1,380 |...
1hbaa 120 | Qa1 25 1.1 3L 183 o 3 8 | .3 {1,010 1,000 L3 of ur 3.8 1,480 |8.0
1habb 120 Qa1 26 1.4 39 172 [ .3 U .24 985 981 4o [ 3.5 1,490 |8.1
24pby 80 Qul 2h-65 12 .08 35 27 [ W1 15 26 691 718 500 264| 10 5 1,010 {8.1
154 99-3bcd | ... Spring | 1-11-63 1.2 61 | us8 0 0 ° 3,00 | ...... T RN DR R e 6.7 B
154-100-20bba 8 | e 5-26-65 | bg | 2 .50 116 | 3,00 0 7 3.0 €5 |8,720 | 9,250 933 206( 87 | b 14,100 7.7
20bbb 51 5-26-65 ¥ | 27 60| 453 21,800 [ 1.0 .0 |10 60,200 4000 | 3,740 3,320] 93 | 161 87,400 | 7.2
154-101- Zbbb 35 6-22-66 |... | M1 3.4 30 phet 3 A 2.5 00 [ 721 930 3u3 [ 2.6 6.3
2becb 5 | M fezees [ |10 ou| 65 29 175 0 b b 00 | 763 800 281 of 57 k.5 1,180 [7.2
21448 65 | @ 5-25-66 | 47 | 22 11138 & 169 o .3 9 00 |1,190 { 1,230 592 229 3.0 1,67 |7.7
154-102-2505a 1 no | e 7-15-65 ... | 18 62| 58 35 39 68| us| o ol 22 1.0 €80 |7.4
154-103- 2baa 0o | ora 11-27-58 ... bl ] 13 ol |l vee ] 552 0 | oeeass Jeeeeien {een | Traee [ || 382 | 208 | |l e el B
19444 24 | Qa 6-9-65 sk | 17 L0k} 256 k] 53 5.6 32| o 695 11 7 1,800 |7.8
30ccb 350 Tty 2-28-63 ... T I I I 357 . 72096 | Moo fo...... {11 .o qusibl ol | 160 | ... PR T O B
155- 95- 3beb ™ L3 5-19-66 by 14 .32 170 50 35 b 67l ] 78] 11 © 1,160 |7.8
Ted 5,040 | xa 11-4-60 {180 | .| B eeei]| eiies [eeres PEPT POV . 7.8] ¢
324401 10 | Qal 5-19-66 | 37 | 17 14| 113 69 369 6.3 664 © 20| 58 8.2
155~ 96- Ibc k,599-
4,647 | xa 5-19-66 140 | L...]..0..| 53 o |3,670 9| o 7.6] ¢
2508 boes |k 831t s | 2577|157 2 I EX N DI 7k ¢
155~ 97-31dba2 120 Tfu 5-25-66 49 10 2 53 20 158 468 ] 8.0
13




TABLZ k.--Chemical analyses of water, Continued

[Asalytioa]l results ia parts per million sxoept as indiceted]

Harduass
e . Dissoived solids e CaCO, . Spuollio
Sodium | TSR [ SIS sullste | Chloride Nitrate | Boson = oeat ance
Locstion sium bosate Residue o0 Sodium-
Depth } Source o |y (:55:) oy By [ v ®Og) [ @B | g Coloium, | Nowoar. | & Kyl ko
at 1805C | mogmesium | bonate |dium atio 2800y
155- 97-36dcal 70 | Ttu 862 2.8 1,520 o hUI T8 6 7 |28 207} 2,1k 18 ofos | 88 3,380 |8.3
155- 98-33chbb o |« 22 7| boo] o 151 6.1 | .2 1.3 | .23 sw 585 kb uéf 10 s 862 {7.9
155- 99- Ibee 61 | 2u 170 3.9 3| o 2ho 6.5 1 1.3 00 | 695 660 | 204 of & 5.2 1,07 | 7.7
155-100- 6asa2 126 | Q4 Lhg 6.8 % o T30 15 b 1.8 48 (1,730 1,770 399 ol 9.7 2,480 | 7.8 A
30ddc 8 | Q 66| 81| o 215 16 1.0 3.6 <18 (1,03 1,0k 310 of & 6.5 1,50 17.3] A
31bbb % | Q4 6.8 ™| O 23 8 1.2 .20 |1,080¢ 1,050 312 of 65 6.7 1,590 | 7.4 A
155-101-20bbe 189 | Tt 88| o | ..... Y eree Janean 2,290 | 1,550 ] ..... e T eeeaee (7.1 B
2laad T | 10 00 | O 263 7 2.0 | 00f 975 988 Lo of b7 3.8 1,510 17.6
36bee Spring [ Tru? 3.81 5881 o 188 2 2.0 a0 78S 57 o] 67 6.2 1,230 { 7.6
155-102- 84da 52 | T 681 38| o 302 1 24 | 30| 775 835 514 204 13 ( 1.1 1,09 [7.3
Rece o | T 9.6 Eelo [ 1,30 | 25 1| 49 | 5(2,00] 2,770 595 ofm | 12 3,59 7.5
155-103-22bad e 76 o | el e T ey 1n6oo | 95 | ..... TN T B E]
c 1n7 | *e 5.2 w6l o ko 9.0 3] W 26 | 607 571 36 87( 16 .8 936 | 8.0
155104 2a8d 13 | ™ vees 937 o | ..... . Trace {..oo luvsee| wennes 1,080 32| ..
156- 95-1088 | ..... xa .| 8| .. 88 [5,330 | ... [ ... 10,700 | 10,900 | ..... | ..o.. 7.6
156~ 97- Sodd 187 | 1w 130 . 851 o wors feereans .5 vee faeees 1,h30- 610 [ ..... o | aearun faveesn ..
9ean 18k | Q2 69 7.8| 517| 0 123 2.6 | .2 7| 20 62 570 koo of 27 1.5 %9 7.5
E:a: 1% | Q8 4o 8.8] 51B] o 350 3.2 B 1.8 20| 906 905 3 e52| 13 8 |1,280 |7.5
2hcda Bo | qa 132 9.1| 48| o 886 32 d | 26 .00 |1,720 1,850 | 1,140 733] 20 1.7 |2,190 [7.9
26bbal 15 | @ 82 45 0 pLTY .5 6 Ak 663 686 418 o] 30 1.8 |1,080 |8.2
156+ 98- Teee 65 | @ 28 9.1{ 390f o 695 o8 A 16 WOk |1,380| 1,540 [ 31,080 ™| 5 A 11,880 17.8
35bda 187 | ™w 262 9.2| 828} o 370 9.0 .2 1.3 | .50 |20 1,280 | ugy of 53 5.2 11,780 [7.6
156-100- Tecd2 52 | Qal 289 7.0 68| o sho B.o K RN 22 §1,30] 1,380 hsh o| 58 5.9 11,90 [7.3] A
33cce 63 | Qa1 2ko 68| 3| o 332 5.4 4 3.9 .29 [1,100| 12,090 Loz o| 56 5.2 |[1,620 |1.0] A
35ade2 235 | Pru 191 7.7| 686 o 1.3 .3 .2 23| 913 R5 by o] 8 3.9 |L480 |7.6
156-101- bead 3B | zeut 331 | 67| M7 0 3.2 1 370 Ll of 6] 6.8 |[2,020 |74
156-102- Bdsa sh | meu 88 6.8 01,250 o 5.8 380 238 o| 87 =22 3,b% (7.9
17a8d) B .. 0 . 1,2&2 gl veeee {ae B
156-103-154082 %0 | Trur 58| o 5 B
3amebl 180 | Tfu ] 630
157- 95-12bc 8,312-
8,350 | Ma o | k9o [382,000 | ... | ..... | .... 312,000 326,000 | .....
27ana s | & [3 2 . 664
274cb 120 | Trut o 4 612
27adc 00 | @d 0 2 302
34baa 96 | Trur o 1 612
157 96-18tba 180 | @ [ 2 5.8 | .3a1l1,70| 2,580 | 1,000
26ece n5 { 0 2 | 159 -00 13,770 4,150 | 2,840
157- 97~ bbb 19 { @& 0 4 . W0 |2,210f 1,790 | 2,310
10cce 166 | @ ° 1 1.0 |11 |1,920f 1,960 | 1,040
hcee 220 [ @ ° 2 .7 | 202,200} 2,25 | 1,570
157- 98-15cb2 W5 | v ] a2 [ A3 689 690 548
157- 99-21bbb 15 | o o K SLl1,5%0) 1,510 8
157-101- 8bbe 50 | Tew ° LN ] IO e Ekl 560
15 0 | Iake 0 A oo wm 38 202
157-103-12d4c 2 | 0 2.2 | .08 m 660
158- g8-11abb 126 %3 o | ..... . b P O 2,627 w | ... oo | eeen veer | se
25ach2 63 | Qar 0 1,430 0| we .30 [2,510( . 2,750 | 1,800 1,470] 10 .9 |2,90 [8.0
3544 217 | Mt - %4 1.3 41 cev freeos 2,3 16 PRI DT T IRt 9.0
158- 97-19mas 178 |« [ 979 & 2 00 |2,2%0] 2,330 860 4 55 T4 13175 |79
33bbb 198 | @ 0 815 .1 R 18 | 1,720 » 1,000 w6 29 2.6 |z,2%0 {7.9
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