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GEOLOGY AND OCCURRENCE OF GROUND WATER NEAR BOWBELLS,

BURKE AND YARD COUNTIES, NORTH DAKOTA

By
H. M. Jensen

ABSTRACT

The Bowbells area, comprising about 212 square wmiles, is in
northwestern North Dakota. The land surface is a gently rolling upland
plain, which is broken by the relatively deep valley of the south-
flowing Des Lacs River and its shallow tributary drainage systen.

The area is underlain by rocks of Paleozoic, Mesozoic, and Cenozoic
ages. The Tongue River Member of the Fort Union Formation of Paleocene
age is the youngest bedrock. It is overlain by unconsolidated deposits
of glacial drift and alluvium of Recent age.

Ground water in the Bowbells area is obtained from aquifers in the
Tongue River Member and glacial drift. Bedrock aquifers are found
in beds of sandy clay, sand, and (or) lignite. The aquifers yield
water to wells that supnly municipal and private water-supnly systems.

The glacial drift is subdivided into two general types: (1)
glacial till and associated sand and gravel deposits and (2) glacio-
fluvial deposits. Glacial till is relatively impermeable; however,
lenticular and discontinuous sand and gravel deposits interbedded in

the till or at the base of the glacial drift are generally aquifers

or sources of water.



Glaciofluvial deposits are contained in terraces, diversion
channels, kames and eskers, and outwash channels. The deposits,
consisting of silt, sand, and (or) gravel, in the terrace, diversion
channel, and kame and esker units are thin and small in areal extent
and are not reliable sources of ground water. Sand and gravel deposits
in outwash channels yield small quantities of water to wells. The
drift aquifers generally supply enough water for domestic and farm
use.

Alluvium of Recent are, consisting of deposits of silt, clay and fine
sand, is found in the valley of the Des Lacs River and at the mouths
of its larger tributaries, but it yields little or no water to wells.
Ground water in the Bowbells area is derived from pnercolation of
rain or melting snow. The regional movement of ground water in the
bedrock seems to be northeastward, but it probably differs locally.

Water of a quality adequate to meet U,S. Public Health Standards
is difficult to obtain in the Bowbells area. Aquifers in the Tongue
River Member of the Fort Union Formation and in glacial till and
associated sand and gravel deposits contain water that is moderately
to highly mineralized. GShallow wells in saturated glaciofluvial deposits

yield less highly mineralized water.
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INTRODUCTION

Location and General Features of the Area

The Bowbells area comprises about 212 sauare miles of Burke and
Ward Counties in northwestern North Dakota (fig. 1). The area includes
all of Tps. 161, 162, and 163 N., R. 89 ., and parts of Tps. 161, 162,
and 163 N., Rs., 88 and 90 4., and T. 164 N., Rs. 88, 89, and 90 W,

Bowbells, the only city in the area, had a population of 630 in
1960, The unincorporated communities of Northgate and Coteau are
also in the report area. The highway transportation network consists
of U.S, Highway 52 and State Highways 8 and 5, which intersect at
Bowbells. The Great Northern Railroad and the lMinneapolis, St. Paul
and Sault Ste. Marie Railroad serve the area, The princinal occupation
is farming; the main crop is wheat.

The average annual precipitation recorded by the U.S. Yeather
Bureau at Bowbells was 15.38 inches from 1925 to 1959. The average

annual temperature during the same period was 38.1°F,



Purpose and Scope of the Investigation

The United States Geological Survey, the North Dakota State Water
Conservation Commission, and the North Dakota Geological Survey cooperate
in investigating the ground-water resources of North Dakota. Uany
of these investigations begin in the vicinity of communities requesting
help in locating new or additional water supplies. The investigation
of the Bowbells area was made as a part of the cooperative ground-water
program in North Dakota to help the city of Bowbells in evaluating ground-
water sources near the city.

This report describes a reconnaissance of ground-water conditions
in the vicinity of Bowbells, N. Dak., and includes compilation and
interpretation of data derived from test drilling, from an inventory
of existing wells, from chemical analyses of water samples, and

from published renorts and open-file records.



Previous Investigations

The geology and occurrence of ground water in a large part of
northwestern Morth Dakota were r:appned and described as a part of the
progran of the Department of the Interior for the -duvelopment of the
Missouri River basin, (Lemke, 1960, and LaRocque, Swenson, and Greenman,
1951). The surficial geology of part of the mapped area in the
vicinity of Bowbells has been reproduced with slight modification and
is shown as figure 4 in this report. A study of the available
ground-water resources for the city of Bowbells was made by Simpson
(1927); data from this study are included in a general report of the
geology and ground-water resources of the State (Simpson, 1929)., A
statewide investigation of municinal water supplies was made by

Abbott and Voedisch, (1938).



Physiographic Features

The Bowbells area is in the northwestern part of the Drift Prairie
physiographic region defined by Simpson (1929, ». 5). (See fig. 1.) The
land surface is a gently rolling upland plain. It slovnes from an altitude
of about 2,020 feet in the southwest corner to about 1,840 feet in the
northeast corner. The topography of the plain is tynical of ground
moraine in the region and is characterized by small mounds, shallow
depressions, and marshy areas.

The south-flowing Des Lacs River cuts a relatively deep valley
through the eastern vart of the report area and is joined by several
shallow tributary channels. At the Canadian border, the Des Lacs River
valley is entrenched about 60 feet below the upland plain and has a
width of about 1,200 feet, Its depth and width increase to about 170
feet and 3,700 feet, respectively, at the southern edge of the Bowbells
area. Much of the valley floor is covered by a shallow lake. The
water level in the lake, which is named !mper Des Lacs Lake, is maintained
by low artificial dikes south of the area of investigation. Stony
Creek and Stony Run are the main tributary channels of the Des Lacs
River and flow eastward through the southern and northern narts of the
report area respectively. In other parts of the area smaller drainage-
ways terminate in shallow depressions and marshy areas.

Most of the area is treeless, although a few grow along the banks

of the Des Lacs River and along the lower slopes of some of its tributaries.
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Well-Numbering System

All wells and test holes referred to in this report have been
assigned numbers indicating their location within the land subdivisions
surveyed by the U.S. Bureau of Land Management. The first numeral
within the number indicates the township, the second the range, and
the third the section in which the well or test hole is located.

The lower case letters (a, b, ¢, d) following the section number
designate the quarter section, quarter-quarter section, and quarter=-
quarter-quarter section (10-acre tract). If more than one well is
located in a 10-acre tract, consecutive numerals are added after the
lower case letters, The well-numbering system is illustrated in

figure 2,



GEOLOGY AND OCCURRENCE OF GROUND WATER

Geologic History

Rocks older than Tertiary age were not identified in test-hole
samples; however, deep-well records (Towse, 1952, Lemke, 1960, n. 11-19)
show that early Paleozoic and late Mesozoic formations composed of
marine limestone, dolomite, sandstone, and shale were deposited in
the area,

During the Paleoccne Epoch of the Tertiary Period a widespread
formation, the Fort Union Formation, was deposited in shallow lakes
and on river flood plains. During a long period of erosion prior to
the Pleistocene Epoch, the soft rocks of the Fort Union Formation
were dissected, leaving local relief considerably greater than that
of the present surface.,

Several ice sheets, possibly as many as four, advanced and
retreated across the Bowbells region during Pleistocene time. Only
drift of the last ice sheet is known to be exposed in the report
area; if older drifts occur, no positive evidence of them has been
found. The last ice sheet to cover the Bowbells area in late
Wisconsin time advanced southwestward across the area at least as far
as the Coteau du Missouri (fig. 1). Debris deposited by this ice
advance filled the deep valleys that had been carved prior to the

last glaciation,



As the last ice sheet melted and disappeared from the area, melt
water flowed from the stagnating ice blocks along numerous outwash
chamels (fig. 4). It seems that most of the Des Lacs River valley
south of the report area existed prior to the last glaciation, whereas
the present valley in the area was largely scoured by melt water
from the last ice sheet. The former river channel in the Bowbells
area is probably buried beneath a thick mantle of till.

One of the last significant events in the history of the area
was the occurrence of landslides on the west side of the Des Lacs
River valley. The landslides are small and scattered in the report
area; but they are larger and more numerous south of the area.

They may have been caused by the movement of ground water north-
eastward from the Coteau du Missouri along the contact of the ground
moraine and the underlying Fort Union Formation until intercented

by the river valley.
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Geologic Formations and Their water-Bearing Properties

Information regarding the stratigraphy of the Bowbells area was
obtained by geologic reconnaissance, inventory of wells, test drilling,
and a review of published reports. Test drilling was completed with
a hydraulic-rotary drilling machine owned by the North Dakota State
water Conservation Commission. The locations of the wells and test
holes are shown oOn figure 3, and the test-hole logs are shown in table
4. The depths of the test holes ranged from 12 to 600 feet and averaged
145 feet, Drilling samples of the formations penetrated were taken
at 5-foot intervals, and sample logs were prepared by visual inspection
of the cuttings. The distribution of the surficial geologic units and
the location of geologic sections are shown on figure 4, and geologic
sections based upon logs of selected test holes are shown in figure 5.
Information concerning the deeper formations in the area was obtained
from logs of oil-test holes supplied by the North Dakota Geological Survey.
Also the logs of other wells and test holes vere studied. The
following stratigraphic section is based on the examination of samples
from the test holes drilled and the interpretation and extrapolation

of published logs and reports.
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Table 1.--Cretaceous, Tertiary, and Quaternary stratigranhy in the
Bowbells area

Cenozoic Era
Quaternary System
Recent Series
Alluvium
Pleistocene Series
Wisconsin Glaciation
Glaciofluvial deposits
Till and asscciated sand and gravel deposits
Pre-Wisconsin(?) Glaciation
Tertiary System
Paleocene Series
Fort Union Formation
Tongue River Member
Cannonball Member

Mesozoic Era
Cretaceous System

Upper Cretaceous Series
ilell Creck Formation
Fox Hills(?) Sandstone
Pierre Shale
Niobrara Formation
Carlile Shale
Greenhern Limestone
Graneros Shale

Lower Cretaceous Series
Dakota Sandstone

- 11 -
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Bedrock

Older rocks.--A thick sequence of older sedimentary rocks of
Paleozoic and Mesozoic age underlie the Cretaceous rocks in the
Bow :11ls area. Although some of these rocks wrobably are water
bearing, they are not presently considered to be of importance
because of their great depth and the probable poor quality of the
water contained in them,

Rock formations of the Cretaceous System overlie the older esozoic
rocks (table 1). Lemke (1960, p, 11-28) ascribes a total of 3,060
feet to the Cretaceous System in the Souris River area. Host of
these rocks consist of shale and are unimportant as aquifers, but the
Dakota Sandstone, Fox Hills Sandstone, and Hell Creek Formation
probably are water bearing. Because all these rocks are 1,000 or
more feet below the land surface, drilling to them is relatively
expensive, Although these aquifers are not used as sources of
ground water in the Bowbells area, they are utilized in other areas of

North Dakota.

- 12 =



Fort Union Formation.--The youngest bedrock throushout the Bowbells

area is the Fort Union Formation of Paleocene age. The Fort Union does
not crop out in the area but was nenetrated in most of the test holes.
The greatest penetration was 520 feet in test hole 548 (161-89-5aad).
The Fort Union has been subdivided into several members in some other
areas of the Great Plains, where the formation is well exnosed., ilowever,
these units cannot be distinguished readily on the basis of drill
cuttings, The test-drilling data jndicate that the Fort Union consists
mainly of alternating and discontinuous beds of licht- to dark-gray
clay and sandy clay, beds of light-gray uniform fine sand, and lignite.

The beds described above probably represent the Tonque River Member
as described from other areas. Numerous imbedded ironstone concretions
are found in the clays and sands. Some beds are weakly cemented with
calcium carbonate and show stratification. Beds or horizons are
apparently discontinuous through the report area, as no snecific
marker beds were identified.

The stratigraphically lower Cannonball Member of the Fort Union
Formation was not identified from drill cuttings. The member crops
out in the vicinity of Sawyer, about 80 miles southeast of Bowbells
(Brown and Lemke, 1948). It consists of alternating bads of gray to
tan silt, sand, and sandy shale. The member supplies water to wells
in central and south-central North Dakota, but it is not known to

yield water to wells in the report area,

- 13 =



The Tongue River Member of the Fort Union Formation is the source
of water for most wells in the area. The aquifers consist of sand,
sandy clay, and (or) lignite. Drilled wells, ranging in depth from
about 50 feet to more than 500 feet, yield water that supplies the
municipal water system of Bowbells, private residences in the small
communities of Northgate and Coteau, and numerous farmsteads (table 3).

water for drinking and cooking is hauled to many farms because
the high mineralization and in some places, the color limit the use of

water from the Tongue River 'ember,

Glacial drift

The glacial drift is divided into two general types in this report;
(1) glacial till and associated sand and gravel deposits and (2)
glaciofluvial devosits. Thirty-six test holes penetrated the entire
thickness of glacial drift. Although examination of the drill cuttings
from test holes did not reveal an oxidized zone that might indicate
an older drift, the relatively few test holes drilled through the

drift are probably inadequate to definitely establish the sequence

of glacial deposition,
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Ti1l and associated sand and gravel denosits.--Glacial till

and associated deposits of sand and gravel underlie the areas of ground
moraine (fig. 4) and are exposed throughout the report area, except where
locally covered by glaciofluvial or recent alluvial derosits. The till
is vredominantly silt and clay, but contains rock fragments ranging in
size from sand to large boulders. The rock fragments are composed
principally of limestone and dolomite and lesser amounts of igneous and
metamorphic rocks. The upper part of the till has been oxidized to
grayish-yellow or yellow-brown; the lower part of the till is not
oxidized and is bluish gray. The till was deposited directly from the
melting ice and was subjected to little or no subsequent sorting by wind
or water.

Isolated lenses and discontinuous deposits of sand and gravel are
associated with the till. The lenticular sand and gravel deposits
interbedded in the till -- completely enclosed by till -- are of small
areal extent. Discontinuous sand and gravel denosits, common at the
base of glacial drift, probably have a larger areal extent. Both the
lenticular and the discontinuous sand and oravel bodies were deposited

by local melt water of glacial streams.
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The thickness of the till and associated sand and gravel deposits,
as determined by test drilling, ranges from 5 feet in test hole 8
(161-89-5cadl) to 410 feet in test hole 326 (162-89-8aaa) and averages
106 feet. iowever, it is difficult to pick the top of the bedrock formation
because hydraulic rotary drilling tends to concentrate the coarse-grained
till constituents even after the drill may have penetrated the bedrock;
the thickness of the deposits in some places may be less than that shown
on figure 5 and in table 4. Generally, excent for thick deposits in buried
channels or valleys, the till is probably less than 150 feet thick west of
the Des Lacs River. At Bowbells it is less than 50 feet thick.

The permeability of the till differs from place to place in the
proportion of sand and gravel it contains. Because the till is composed
of unsorted materials, and because the spaces between the larger particles
tend to be filled with finer materials, it does not ordinarily yield
water readily to wells,

The most productive aquifers in the till are the lenticular sand and
gravel deposits interbedded in the till and a discontinuous series of sand
and gravel deposits at the base of the glacial drift, Wells that yield
sufficient water for farm and domestic purposes can be developed in the
lenticular deposits; however, the yields of wells penetrating these aquifers,
which are completely surrounded by dense till, decrease rapidly as the
aquifers become unwatered. The discontinuous series of sand and gravel
deposits at the base of the glacial drift generally are capable of
producing higher yields than the lenticular depnosits; however, recharge
through the glacial till is slow, and pumping rates must be regulated
if well yields are to be constant.
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Generally the water from aquifers in the till and associated sand
and gravel deposits is relatively hard and contains more than 1,500
parts per million (ppm) of dissolved mineral constituents.

Glaciofluvial denosits.--Deposits ranging in grain-size from clay

to gravel comprise the surficial geologic units shown in figure 4 as

river terraces, diversion channels, kames and eskers, and outwash channels.
The materials were denosited by streams from the melting glacier and

are called glaciofluvial deposits. The glaciofluvial deposits in

terrace, diversion channel, and kame and esker units generally are thin
and (or) of small areal extent. Consequently, they contain little or

no ground water and are not important aquifers.
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The outwash channels form an interconnected drainage pattern whose
trend is eastward across the ground-moraine plain to the present
valley of the Des Lacs River. The channels are commonly 500 to 1,500
feet wide and 5 to 30 feet deep; they have flat or gently rounded floors
and backslopes that are gentle to moderately steep., The drainage
through these channels is by small intemmittent and discontinuous streams;
some channels contain only ponds and marshes. East of the Des Lacs
River the outwash channels are shallower, Lemke (1960, p. 85) describes
the deposits as follows: 'the channel deposits range in thickness from
an indistinct veneer which has now become part of the soil profile to
20 feet. In general, deposits more than 5 feet thick consist of sand
and gravel, whereas the thinner deposits consist of silt and clay."
The variations of grain size in the deposits is rapid both vertically
and horizontally. The coarser materials are found in the thicker sections
near the middle of the deposits, whereas finer materials are found near
the sides of the channels. The outwash-channel deposits in the report
area are as much as 15 feet thick and are underlain by till and
associated sand and gravel deposits. Commonly the channel deposits are
mantled by a thin layer of alluvium of Recent age or slopewash, Thicker

deposits probably underlie the lake in the Des Lacs River valley.
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The outwash-channel deposits are very permeable, and many farm
and domestic wells draw water from them (fig. 3 and table 3)., Where
the deposits are thick and coarse grained they will yield considerable
quantities of water to wells, but the yields are limited by the areal
extent and by the quantity of recharge available to the aquifer.

Generally the water is of good quality, although hard.

Alluvium of Recent age

Deposits of alluvium of Recent age are found in the valley of the
Des Lacs River and at the mouths of its princinal tributaries. The
deposits consist predominantly of fine sand, silt, and clay and some
local deposits of sandy gravel, cobbles, and small boulders. The
water of the Upper Des Lacs Lake covers most of the deposits, and the
exposures are confined to small areas at the mouths of the principal
tributaries, Definite information is not available on the thickness of
the deposits, but they may be relatively thin; they grade into slopewash
on the valley sides and into the underlying deposits of glacial outwash.
The sandy and gravelly parts of the alluvium are permeable but the silty
or clayey parts are nearly impermeable. The alluvial depesits in the

Bowbells area are not known to yield water to wells.
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Recharge, Movement, and Discharge of Ground Water

The aquifers in the Bowbells area are mainly recharged by
precipitation., Water from rain or melting snow percolates downward
and laterally to replenish aquifers in the drift and bedrock.
However, because of the discontinuous and alternating sequence of
beds in the Fort Union Formation and because the glacial drift is
rather impermeable, natural recharge is slow. Artificial discharge
by wells, unless accompanied by equal or greater recharge, tends to
lower ground-water levels rapidly. Probably the greatest amount of
recharge to the bedrock aquifers is by lateral migration of water into
the area.

Recharge is influenced by the permeability of the surficial deposits,
the amount and duration of precipitation, and the season in which
the precivitation occurs. Primary recharge areas are lakes, marshes,
sloughs, and areas of permeable surficial deposits.

The regional movement of ground water in the bedrock aquifers
appears to be northeastward. Locally in both drift and bedrock aquifers,
the direction of movement is controlled by topography, dip of the
bedrock surface, local drainage systems that are areas of ground-water
discharge, and local differences in the permeability and transnissibility
of the aquifers. |

Ground-water discharge is the withdrawal or loss of water from the
ground-water reservoir. The water is removed by evapotransniration,
by flow into streams, springs, seens, by underflow that leaves the area,

and by pumning from wells.



QUALITY OF WATER

Water dissolves a part of the mineral constituents of the rock
particles as it moves toward and through an aquifer. The amount of
material dissolved depends princi»sally on the amount of soluble materials
with which the water has contact, the length of time of the contact,
and the amount of carbon dioxide in the water. In a homogeneous
aquifer water that has been stored a long time or has traveled a long
distance from the recharge area generally is more mineralized than
water that has been stored a short time or has been recovered relatively
near the recharge area of the aquifer.

Chemical analyses of water samples from glacial drift and bedrock
in the Bowbells area are listed in table 2. Analyses of water from
the glacial drift show extreme variability in chemical quality.

The water from medium to coarse-grained deposits, for example water

from a shallow well (161-89~3bcb), has a relatively low dissolved-

solids content, Water from well 162-89-3ada, which taps a sand and

gravel lens enclosed in the till, has a dissolved-solids content of

more than 1,500 pom. A shallow well (162-90-10cbc) tapping fine-grained
deposits (till) has an extremely high dissolved-solids content and hardness
(table 2). Although the water from glacial-drift aquifers is generally
hard, it is more desirable for drinking and culinary purposes than

water from the bedrock formations.



Eight Chemical analyses of water from the Fort Union Formation are
listed in table 2. In three of the analyses sodium determinations were
not made, but the data suggest that sodium was the predominant cation.
If so, four of the Fort Union Formation water samples are of the sodium
bicarbonate type and four are of the sodium sulfate type. However,
LaRocque, Swenson, and Greenman, (1951, p. 65) classify water from
the Fort Union Formation into the following types: a hard calcium
sulfate water generally obtained from shallow wells, and a soft sodium
bicarbonate water normally obtained from the deeper wells. The soft
water tastes like a mild solution of baking soda. Some of the water is

brown -- especially water from aquifers associated with lignite beds.



The quality of water for public supply and domestic use commonly
is evaluated in relation to standards of the U.S, Public Health Service
for drinking water. The standards, adopnted in 1914 to protect the
health of the traveling public, were revised several times in subsequent
years, The latest revisions by the U.S, Public Health Service (1961),
approved by the Secretary of Health, Education, and Welfare, are, in

part as follows:

Maximum
Constituent concentration
Ppm

Iron (Fe)ememmencanmcacan ETSI— 0.3
Manganese (Mn)-ee-ececmcccccaccnan .05
Sulfate (S04)-====cecscnmccccmoncanx 250
Chloride (Cl)-e-ecececca- ,———mnee- 250
Fluoride (F)eeeaceecnncacccacccana. 1.7 a/
Nitrate (NOz)-===-ce-mcmcemmcacoa- 45
Dissolved solidS-ececccncccccnnnaax 500 b/

E/Based on annual average of maximum daily air temneratures
at Bowbells,
b/Dissolved-solids content of 1,000 pom is permitted if water

of better quality is not available.

The data in table 2 show that the recommended maximum limits for
some mineral constituents are exceeded in all but one sample; however,
water containing more than the recommended mineral concentrations has
been used in some areas, including Horth Dakota, for many years without
reported ill effects.
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SUMMARY OF GROUND-WATER CONDITIONS

All ground water used in the Bowbells area is nroduced from aquifers
in the glacial drift or the underlying Fort Union Formation, The aquifers
are recharged by infiltration of rain or snownelt. Recharge to the
glacial drift is greatest in lakes, marshes, and slough areas and where
the surficial deposits are highly permeable. The recharge, once under-
ground, continues to percolate downward and laterally to renlenish aquifers
in the till and bedrock. The bedrock is mainly recharged by the lateral
migration of ground water into the area. Because of the low permeability
of the till, and because of the discontinuous and alternating sequence
of beds in the Tongue River Member of the Fort Union Formation, natural
recharge is slow and natural discharge accompanied by artificial discharge

by wells tends to lower ground-water levels rapidly.
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Aquifers in the glacial drift supply water for numerous wells in
the Bowbells area. Sufficient water supplies for farm and domestic use
ordinarily can be obtained from sand and gravel aquifers in the ouﬁwash
deposits, from small lenticular sand and gravel aquifers within the
till, or from the discontinuous deposits at the base of the glacial
drift, Generally the water is hard, but residents nrefer it to water
from the Fort Union Formation for drinking and culinary purnoses. The
drift aquifers cannot sustain heavy pumping because they are small and
because they grade into and are enclosed by materials of low
permeability. Sand and lignite beds in the Tongue River Member of
the Fort Union Formation are the source of water for many wells in
the Bowbells area., The municipal system at Bowbells, the residents in
the commnities of Northgate and Coteau, and numerous farmsteads are
supplied by wells in these aquifers. The range of the dissolved-
solids content in water from the Fort Union Formation as shown by

the analyses in table 2 is from 1,670 to 2,150 ppm.
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The Cannonball Member of the Fort Union Formation of Paleocene
age and the Dakota Sandstone, Fox Hills(?) Sandstone, and Hell Creek
Formation of Cretaceous age are aquifers in other areas of North Dakota;
however, in the Bowbells area, the formations are relatively deep and
are not major sources of water at the present time (1962).

The ground-water supply is sustained by recharge from precinitation.
Droughts influence the quantity and may affect the quality of water
available to wells; to insure a perennial water supply from ground water,

therefore, conservation measures will be needed as withdrawal increase.
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TABLE 2,--Chemical

Geologic source: Qd, glacial drift; Tf, Fort Union Formation
Results in parts per million except as indicated
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161-89
3bch Peter Thomnson Qd 14 1950 A ... 0.15 65 24 v soo
S5acc2 City of Bowbells Tf 71C 1950 A .. .19 8 3 o .o
Saccs o.doonoo Tf 227 1950 A se s -2 7 3 e e s e
Sdab TeSt hOle 331 Tf 100 9-22"50 A TR .14 53 19 ade e
16becc  Test hole 532 Tf 300 5-29-52 A ... 2.2 79 29 447 ...
26dca Jorgen ilansen Tf 237 6- 6-47 B 14 .27 8.5 5.0 763 2.4
161-90 A
llcdc Carl Melby Tf 89 6- 2-48 B 24 .00 249 45 440 12
162-89
3ada John Owens Qd 182 6~ 5-47 B 25 05 93 44 391 17
18add Hilbert Pfeifer Tf 200 5-29-48 B 3.5 .05 28 15 508 11
31daa  Albert Olson Tf 270 9-11-48 8 11 .02 7.5 4,8 752 2.0
35dcc Arnold Anderson ,. ses O6- 6-47 B 20 «1 235 54 400 18
162-90
10cbc  U.S. Bureau of
Reclamation test
hole 2d 22,5 8-28-51 8 16 ... 407 2,410 2,720
163-89
gadd R. G. Emerson Qd 153 6- 5-47 B 13 .05 45 21 729 3ed
25ada George Swenson Qd 200 6- 2-48 B 2.5 .80 36 21 978 15



analyses of ground water

Source of analysis: A, State Laboratories,
3ismarck, N. Dak., B, U.S. Geological
Survey, Lincoln, Nebr.
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650 0 1,120 18 2 2.4 .42 806 2,240 54 2,640 7.1

576 33 593 72 .6 3.0 .55 413 1,560 66 2,020 8.0

202 0 1,000 6.0 o7 .0 .38 132 1,670 88 2,360 7.7
1,680 0 6.4 186 1,4 .0 .17 38 1,810 98 2,539 7.9

500 0 1,170 16 .4 1.5 .54 808 2,160 51 2,350 o
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566 5 1,710 34 .6 1.6 .40 176 3,080 92 4,070 8.1



TABLE 3.--Records
Depth of well and depth to water: Measured
depths given in feet, tenths, and hundredths;
reported depths given in feet.

Type of well: Dr, drilled; Du, dug.

Location Owner Depth Dismeter Type Date Depth to
No. or name of well or size completed water
(feet) (inches) below land
surface(feet)
161-88
Saba, Test hole 54l 110 5 Dr 6-21-52 e
Sbab Test hole S5hO 250 5 Dr 56-19-52 vessnae
Sbb Vacant - 3 Dr ceevanse 87.49
5bbb Test hole 539 340 5 Dr 6-10-52 R
6aal Floyd Bryan 285 ot Dr - 100
baa2 I - [ F 25 18 Dr sEwRanw 8.50
6bbb Vacant 12 18 Du cesvsas .08
17cacl Mertin Peterson 296 3 Dr 0 135.00
17cec2  ..d0e... 11.2 k2 Du . 9.80
17cca el e 275 3 Dr ceseons L5
18bddl Veacant ces b Dr chaEESS 109.00
18baa2 ! [ AN 22 6 Du vesness 9.71
20babl Arthur H. Hanson ... Ly Dr ceaesns 125
20bab2 «e@0eesn 2h 1o 6 Dr T ET 1h.17
29ddd C. R. Johnson 19.00 L8 Du Cwmmy . 6.27
31bcbl Vacant i L Dr ST 115.61
31lbcb2 I o [ 32 30 Du vaw e 10.95
161-89
lbch Bowbells Golf Club... .. Dr ceeenns 7.2k
lecd Vacant 20 8 Dr P 16
2bbb John E. Cook 12 18 Du I 8.31
3bbb Albert Dahlmie 20 Iy Dr W 6.56
3beb Peter Thompson 1y 96 Du BEEE R 8.91
3decl C-rl Swenson oh b Dr — 39.07
3dcc? T, T P 16 5 Dr R 6.52
haaal Test hole 10 22 5 Dr PP I
haag? 0s80. ¢ 60 5 Dr 6- 2-52 Sp .
bbb Charles Speer 30 2L Du cessess 7.95
hbee Peter Thompson 92 L Dr ——. 20.67
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of wells and test holes

Use of water: D, domestic; N, none; Obs,
observation; PS, public supply; S, stock;
T, test hole.

Geologic source: Tf, Fort Union Formation;
Qd, glecial drift.

Date of Use Geologic Altitude
measure- of source of land Remarks
ment water surface
(feet)
R T 1,815 See log.
ceeenen T e 1,820 e DOvues
10- 2-h6 N es 1,922
ceeveen T ki 1,920 eDO.eus
9-18-45 S T 1,919 Supply reported adequate; rust
particles.
9-18-45 D Qa 1,919 Supply reported small.
10- 2-46 3 Qa 1,910
10- 2-h6 S Tf 1,922 Supply reported adequate.
10- 2-Lk6 D Qd 1,918 Supply reported small.
10- 2-46 N T 1,925
10- 2-46 N i 1,9h1
10- 2-46 N Qd 1,943
10- 2-46 8 saw 1,921 Supply reported adequate.
10- 2-h6 D Qd 1,921 Supply reported small.
T- T-47 D8 Qd 1,9h7 Supply reported adequate.
10~ 2-L6 N i 1,963
10- 2-46 N Qd 1,959
11- 7-50 PS Q4 1,932 Supply reported small.
9-2h-45 D Qd 1,932 eeDOssos
7-31-L6 S ed 1,938
7-31-k6 S . 1,940
7-3L1-46 PS Qd 1,931 See chemical analysis.
7-15-46 S i 1,949 Supply reported adequate.
7-15-46 D Qd 1,932
cacevas T ees soven See log.
Canse e T s 1,916 P o ISP
7-31-46 N 0d 1,950
7-12-h6 N 13 1,955

- 28b -



TABLE 3.--Records

Location Owner Depth Diameter Type Date Depth to
No. or name of well or size completed water be-
(feet) (inches) low land
surface
(feet)
161-89(Cont.)
Iicce Test hole 531 50 5 Dr 5-26~-52 .
Saac City of Bowbells 7O - Dr 1910 SaEw e
Saad Test hole 548 600 5 Dr 7-16-52 R —
Sacel City of Bowbells 230 8 Dr 1935 65
Sacc2 ee@0.cans 710 12 Dr 1945 110
5ace3 s v00svas 227 8 Dr 1936 220
5bbb Test hole 546 ho 5 Dr 7-10-52 i
Sbhee Test hole 5 21 5 Dr saem e s wwmus
S5cadl Test hole 8 17 5 Dr . —
5cad? Test hole 9 17 5 Dr wamewns PR
5ch Missouri-Souris
test hole 65 L 3/4 Dr 1947 3.00
S5cbel Test hole 1 67 5 Dr P pEsEREs
5cbe2 Test hole 2 21 5 Dr T . e e
Scdeal Test hole 6 17 5 Dr SEPRVIREN sk R
5cda? Testiole 7 17 5 Dr R e wands
5dab Test hole 331 100 5 Dr 9-21-50 e
5ddecl L. P. Christianson
97 b Dr 23.02
5ddc2 L. [ P 80 5 Dr 22.79
6ced Mrs. W. Gorman 58 6 Dr ceseens 20.63
6daal Test hole 3 17 5 Dr v WIRE—
6daa2 Test hole b 12 5 Dr cesenas I
€dad Federal Lend
Bank T0 iih Dr T EEIRppRp.
8baa John Cook 100 5 Dr 0 2 0 N 2h.32
8cbb A, Fisher 102 5 Dr o B EE G 27.53
gbbbl A. G. Wiper ces 6 Dr ceseans 23,94
gbbb2 Y T« JUR 190 b Dr
Obee Test hole 530 115 5 Dr 5-2L-52 Cuamwn e
10d4ad Christ Olson 273 3 Dr T 130
1ldae Test hole 512 327 5 Dr 6-23-52 ceseanrs
12bbb L. Anderson 112 2 Dr vesssae 5
13cee Wm. Quanbeck 170 6 Dr R 0 116.92
l3dde Vacant “ww 6 Dr ph B e 118.h5
lhaaa A. C. Thompson 120 5 Dr R 26.05
1hcad J. P. Neve 12 Du 8.81
1hdad Pete Jordy 285 b Dr cesesas 100

1
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of wells and test holes -- Continued

Date of Use Geologic Altitude Remarks

measurement of source of land

water surface

(feet)

cnmnies T ok # 1,962 See log.
T-12-52 N Tf v id i Dark-brown color.
I, T - 1,956 See log.
T-12-52 PS Tf 1,957
9-18-45 PS Tf 1,957 See chemical snalysis.
6= 64T PS TF 1,957 eDO.ess
GEne R T - 1,955 See log.
ceeeen T cee 1,945 «DOveee
cerenee T cee 1,940 e.DOvees
TCLLEL, Ju i e & 1,940 eeDOsess
8-25-47 i - 1,948 I, ;P
- T - 1,955 eDO.es
seserese T s 1-)953 o-DOuao.
ceeenes T e 1,950 o T o &
cerenen T e 1,940 «.DO.ees
T T Tf 1,952 See log; chemical analysis.
7-12-46 D,S e o 1,956 Supply reported adequate.
7-12-46 N Tf 1,956
7-12-L6 N Tf 1,961
§gasEe T o nie oo W See log.
R T e 1,941 wDOeee
6- 9-LT S Tt 1,956 Brown color.
7-12-46 N T£ 1,956
7-12-46 Iy Tt 1,963
7-12-46 8 Tf 1,952 Supply reported adequate.
6- 6-17 8 Tf 1,960
« b EFEE T aws 1,961 See log.
7-15-46 S Tf 1,955 Supply reported adequate.
R T . 1,940 See log.
8- 1-h6 N iy 1,941
8- 1-16 8 T 1,956
8- 1-h6 N iy 1,951
7-15-k46 S bin g 1,947
11- 7-50 D,0bs  «e. 1,949
7-15-46 8 Tf 1,957
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TABLE 3.--Records

Location Qwner Depth Digmeter Type Date Depth to
No. or name of well or size completed water below
(feet) (inches) land surface
(feet)

161-89(Cont.)

Thaad  Test hole 513 140 5 Dr T- 3-52 R
15cee Ole Berg 160 6 Dr veeeans 65.90
16bbb Test hole 529 295 5 Dr 5-22-52 T
16bcb  Test hole 5!'5 180 5 Dr T- 9-52 ceeenes
16bee Test hole 532 300 5 Dr 5-26-52 51.49
1l6cbe Test hole 5ih 120 5 Dr 7- 8-52 cessses
16cce Test hole 533 100 5 Dr 5-3L-52 R
18cbe Vacant 11+ 16 Du L 6.84
18cca wul0wa s « - L8 Du ceeenee 8.28
19daa Art Olson 180 6 Dr A 29.07
20zaa T'. Jacobson 96 5 Dr E— 2Lk.30
20edd Test hole 534 8o 5 Dr 6- 2-52 . B R
20dsb Sam Knutson 27 52 Du am AR 8.12
21babl Tom Jacobson 150 - Dr ceesene 47.03
21bab2 . T T 15 8 Du ceasans 10.02
2ldad F. F. Haenhouse 100 5 Dr PR— 39.45
23aaa  D. Bystedt 180 b Dr ik 70
23cce Sam Knutson 170 6 Tr cesesae 6h.55
2libbe Olson Bros. 180 6 Dr A— 25,38
2hebb H. C. Olson 180 6 Dr R— 103,98
2lddd Richard Hanson €00 3 Dr A— 120
25bcbl H. G. Henson 27h o Dr s EEN 130
25bcb2 . .d0.... 35 36 Du e 9.50
26ccel Mrs. C. Carlson 265 3 Dr P 153.22
26cce? s w00 sswun 2l L2 Du R 10.50
26dca Jorgen Hansen 237 3 Dr PYR—— 150
27aaa Vacant ces 6 Dr ceseses 12h.04
27obbl H. H. Hanson 136 10 Dr A 39.95
270bb2 . .80.4.s 23 36 Du R 13.36
27ddd L. P. Christianson

220 5 Dr sEEGENA 76.32
28agal Fred Hanson 1C0 3 Dr cescane e —
28aa82 Vacant eee 3 Dr — 120
28beb Arthur Ekstrom 75 6 Dr R 16.17
284dad Ed. Lindquist 2L L8 Du - 16.62
29cchb Frank Lieichtnam 22 L8 Du P 18.19

a 303,..



of wells and test holes -- Continued

Date of Use Geologic Altitude Remarks
measure- of source of land
ment water surface
(feet)
T T ces 1,958 See log.
7-13-16 D,S Gic 3 1,971 Supply reported adequate.
ceesees 7 § s 1,945 See log.
ceeenen T e 1,950 eDOvers
5-3L-52 T TF 1,960 See log; chemical analysis.
- s vee 1,968 See log.
e T e 1,971 ..DOvaee
7-12-46 N Qd 1,958
11- 7-50 $S,0bs Qd 1,960
T7-12-46 D,S oy 1,975 Supply reported adequate.
11- 7-50 Obs T PIPIPT
s » T > 1,972 See log.
7-12-L6 D,s Qd 1,970 Supply reported adequate.
7-12-L6 S e 1,971 Supply reported adegquate; brown
color.
T-12-h46 D ed 1,971
7-13-46 S T 1,973 Light-brown color.
8- 1-46 S ilif 1,961 Supply reported adequate.
7-15-46 S TP 1,972
7-15-46 N Tf 1,953
8- 1-h6 S Tf 1,962
7-15-16 N T 1,955 Soft.
7-15-46 S g 1,966 Supply reported edequate.
7-15-16 N Qd 1,966
7-13-46 S TF 1,971 P . PR
7-13-46 D Qd 1,971 eDOeese
7-15-46 S Tf 1,972 Supply reported sdequate; see
chemical analysis.
8- 1-16 N —_— 1,966
7-13-46 N T 1,976
7-13-46 N Qd 1,976
11- 7-50 Ohs T 1,965
8- 1-46 N cee 1,972
8- 1-L6 S Tf 1,971 Supply reported adequate.
T7-13-46 N can 1,970
L-22-L7 Obs ed 1,982
4-22-47 D,Obs Qd 1,985



TABLE 3.--Records

Location Owner Depth Diameter Type Date Depth to
No. or name of well or size completed water below
(feet) (inches) land
surface
(feet)
161-89(Cont.)
30bad Alfred Sagnes 30 36 Du CHEE 15.50
3laca Vacant 21 48 Du I 16.22
32aad Alfred Johnson oh 2h Du cessens 15.4h7
33bbb I. A. Sageness ol 18 Du PR 16.35
33ddd F. Johnson L6 1k Du Py 12.02
3hdad Wilfred I. Helms 300 Y Dr T — 100
35babl R. A. Anderson 27 oL Du — 12.38
35b8b2  ++A0.. .. 27 36 Du ceeanes 11.42
3644 Missouri-Souris
test hole 315 L 3/4 Dr T =7 5,10
161-90
1bbb Mrs. E. Buckrud 180 b Dr ceveses 19.75
2bad Raymond Mattson 261 5 Dr AE— 29.13
2ddb Vacant 3L 12 Dr I 16.29
3ddad G. Nelson 187 6 Dr ceesens 50
llcde Carl Melby 89 5 Dr PR 8.58
12aba Vacant ven h Dr o nm e 8.29
12bce GG .es h8 Du teeeees 20.68
12cbe M. Hanson 30 30 Dr . p i E R 25.3h
12daa P. L. Hanson 13 L8 Du cetenes 0.18
13abb Mike Mertes 30 48 Du R 18.91
1lasa Vacant 125 6 Dr cevesne 19.93
1das, Carl A. Johnson 18 3 Dr e 5 5 15
15bee Myre Epson 20 2h Du vy n 13.99
15dce Vacant —_— 4 Dr N 2L.58
22bba Mrs. Edith Wahlund 31 2h Dr T 23.97
22cde Herry Olson I3 2k Du ceveves 35.08
22dcc Louis Sundin €0 b Dr bo®d 29.80
23bba Vacant 22 36 Du ceseces 19.k5
23bed John Chrest - 18 Dr e 29.64
23dbb H. Haroldson 200 3 Dr 0 6 iTe}
ohanaal S. Ross 63 L Dr IR 18
2lasa?2 M. Ross 30 %8 Du camrmid 11.12
2libde Emil Johnson 20 36 Du ceseans 5.66
2licbb Aden Nelson 2L 36 Du P 9.14
25babl Fred Bornstedt 30 L2 Du P 16.72
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of wells and test holes -- Continued

Date of Use Geologic Altitude Remarks
measure- of source of land
nent water surface
(feet)

T7-12-46 8 Qd 1,98k Supply reported adequate.
7-12-46 N Qd 2,00k
7-13-L6 D,S Qd 1,98 e DOeess
7-13-16 D,S Qd 1,981 eDOeers
T-13-k6 S Qd 1,977
7-13-16 S T 1,965 eDOv.es

-13-h46 S Qa 1,972 .o (.
T-13-46 D Qd 1,973 . Jpp
8-13-7 i 1,962 See log.
8- 1-46 N Tf 1,952
T7-16-46 D,S T 1,956 Supply reported adequate.
T-11-46 N 5o 1,958
9-15-45 D,8 T 1,956 e DOuens
7-11-46 N Tf 1,958 See chemical analysis.
T-11-h6 S Tf 1,959
7-11-16 S Qd 1,971
7-11-h6 S Qd 1,970
L-p2-k7 Obs Qd 1,963
T7-11-k6 D,S Qd 1,913 Supply reported adequate.
7-11-46 s e 1,970
T-11-46 D,S Tf 1,966 s 5 D0 s nme
7-10-46 s 0d 1,977
T- 9-46 N Tt 1,995
7- 9-L46 S Qd 1,896
T~ 9-h6 D,S e 1,931 BBk
T- 9-h6 S Tf 2,021
T-11-46 N Qd 1,985
h-22-hL7 D,S Q4d 1,997

Obs

7-11-46 D,S Tf 1,990 e DO.ues
7-12-46 D,S TF 1,976 ;. S
7-12-46 N Qd 1,970
7-11-46 N Qa 1,972
7-11-L6 S Qd 1,97k v.DO.ens
7-11-h6 S Qd 1,986
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TABIE 3.--Records

Location Owner Depth Dismeter Type Date Depth to
No. or name of well or size completed water be-
(feet) (inches) low land
surface
(feet)

161-90(Cont.)
25bab2 Fred Bornstedt 11 18 Du ceennes 6.31
26bab France Linstrom 190 5 Dr cEEsEeE 30.33
26cab Vacant ces 6 Dr CEama 27.21
3hddad T. H. Thompson 22 36 Du R 11.68
35adc Walfred Olson Lo L2 Du R 31.61
35cdce Edna Olson T2 3 Dr sams ey 25.52
162-88
Tcba Ed Hedstrup 180 2 Dr csenEnn P
17bbb Unknown 260 L Dr csosves 60
18cchb A. E. Kerkelie 320 3 Dr ceseean 80
19bbe B. Dahle 18 L8 Du SEEPEAE 12.70
20bca  Howe Denny 8 L8 Du veseees 6.91
30ceb Unknown 13 10 Du —— 7.16
30cee Y [ TR 18 2h Du S 5.40
31add Mrs. L. Durwood 248 8 Dr cecsane L5
3lcce R. F. Dodge 10 L8 Du cpadaEs 3.45
3lede Test hole 538 303 5 Dr 6- 5-52 PAP——
31ddc W. C. Mitchell 283 h Dr SawEEES 80.50
162-89
1bbd Raymond Swenson 18 18 Du o 8.52
1ddb Albert Haas 12 60 Du TR — 6.55
2cde Vacant 69 b Dr S Dry
23ddl Simon Lynch 20 18 Du REO— 8.59
2ddd2 .. 1h 2k Du Fa S EE 8.07
3ada, John Owens 182 2 Dr cevenes 100
3cde John Auffort 160 2 Dr erecses § 68
Lbbb Test hole 327 28l 5 Dr 8-22-50 gwe BEES
Lcde Vacant 7 18 Du e b B RS 3.k5
5asaal  Smith Estate 378 2% Dr cevenes 90
S5aaal - - ho L8 Du — 28.56
53ddl Mrs. P. Peterson 8 36 Du G 5.46
5ddd2 solOanns 39h 3 Dr 1910 69.60
6ada, Siverling Estate 196 6 Dr ceveans 8.66
Tedd L. K. Melby 150 2 Dr SPpRpp —
Baaa Test hole 326 1130 5 Dr 8-17-50 RS



of wells and test holes =-- Continued

Date of Use Geologic Altitude Remarks
measure- of source of land
nent water surface
(feet)

7-11-16 N Qd 1,98k
T-11-16 D,S o 2,001 Supply reported adequate.
7-10-L6 N - 1,993
11- 7-50 N Qd 2,053
7-11-k6 .D,8 T 2,030 seDOevas
7-11-k6 D,3 Tf 2,0h7 «eDOss e
7-24-L6 S % 1,002 eeDOeues
9-18-L5 D,S T 1,899 . W—
7-2k-h6 S . 1,912 esDDeese
7-24-k6 S 0d 1.016
7-2h-U6 N Qd 1,910
7-29-46 D,S Qd 1,907 B - PP
7-29-46 D,S Qd 1,910 eeDOsene
T-24-u6 D,S Tf 1.927 eaDOssss
9-18-h D,s Qd 1,915
ceseses T . 1,900 See log.
7-29-46 S s 1,922 Supply reported adequate.
11- 9-50 D,S

Obs Qd 1,907
7-24-h6 S Qd 1,901
9-18-L5 N ces 1,917
7-29-b6 N Qa 1,908
7-29-46 N Qd 1,909
7-29-46 D;S Qd 1,921 Supply reported adequate; see

chemical analysis.

7-29-46 N Qd 1,92
%% T P 1,911 See log.
11- 7-50 Obs Qd 1,90L
9-17-k5 s Tf 1,916
7- T-47 Obs Qd 1,907
7-30-k6 N Qd 1,908
8-15-51 Obs Tf 1,921 Temperature 42°F.
7-30-16 D,S T 1,931 Supply reported adequate.
7-27-46 ) Qa 1,90
cesseas T - 1,907 See log.
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TABLE 3.--Records

Location Owner Depth Diemeter Type Date Depth to
No. or name of well or size completed water
(feet) (inches) below
land
surface
(feet)

162-89(Cont.)

8bec T. H. Aierson . 6 Dr e mamknd Th .85
8ada John C. Walleen L60O 6 Dr 5 5 51.27
9abb Alvin Hass 265 3 Dr oW 70
10cce Vacant ¥ 6 Dr cevesoe 10.31
11bbb Unknovwn 25 ces Du — 1.87
12dce Elzor Matte 12 L2 Du pamavek 5.90
13bce Fritz Siemers 279 2 Dr I 60
13ce Missouri-Souris

test hole 250 bi Dr Y 16.63
13ddd  Unknown .k 3 Dr ceasene 6.43
1hasd D.D. Billesland 1h . Du cesssns 10
15bcbl  Andrew Zacharias 280 2 Dr . 60
152702 PR [o g 18 6 Dr cessass 13.13
16bbe Test hole 325 218 5 Dr 8-15-50 -
17aad Frank Schultz 10 18 Du PP k.53
17cece Vacant . i 6 Dr cesssne 30.95
18adad Hilbert Pfeifer 200 I3 Dr o 59.79
18ccc  Vacant - 2% Dr N—— 2.58
18dad P. J. Stuckey 200 6 Dr P h5.04
19dda H. W. Anderson s 2 5 T cevonse 56.87
202dd John E. Cook 120 5 Dr PP 59.10
2ladd  Albert Klein 90 L Dr FREETHE 38
21bbb Test hole 324 170 5 Dr 8-11-50 teseree
21bce Arthur Reich 76 h Dr B 56.51
2ldaa Albert Klein 12 ol Du ceesscee b5
22addl Frank H. Redmer 120 3 Dr CwEE ey 30
222342 o 0% s 9 €0 Du TELURT 6.91
22cce Frank Dyer 81 5 Dr I 53.53
25aba, A. Smith 180 2 Dr TTET Y 101.40
26bda, Vacant - 8 Dr ceesene 10.83
28bcd  Mary L. Corey 160 h Dr NP 30
28ad Missouri-Souris : ‘ '

test hole 15 L 3/h Dr 7 =47 3.69
29aaa Test hole 323 230 5 Dr 8- 9-50 cesesee
29cce Walt. Speise 100 2 Dr sessnne ceemsan
29ddd Vacant s 5 e 5 Dr S Y— 19.63
30dce Jake Engelhart 150 5 Dr . 17.51
31bbb Vacant P ol Du LT 12.71



of wells and test holes -- Continued

Date of Use Geologic Altitude Remarks
measure- of source of land
nent water surface
(feet)
7-30-46 N % m 1,935
7-30-46 S Tf 1,927 Supply reported adequate.
7-30-h6 S Tt 1,913 . T—
T7-30-46 N “HE 1,911
Lo 8-h47 D,0Obs Qa 1,917
7-2h-h6 S Qd 1,903 o PR
7-29-L6 D,S Tf 1,913 ;- B
T-1h-h7 T .ok 1,920 See log.
7-156-46 S ves 1,917
9-18-U45 D Qd 1,912
7-30-46 D i 1,920 Supply reported adequate.
7-30-k6 D Qd 1,923 «eDOeess
sesenes T - 1,920 See log.
11~ 7-50 D Qd 1,917
7-31-50 N .i 1,0ubL
T-31-50 S Tf 1,930 Supply reported adequate; see
chemical enalysis.
- 8-hT N s 1,939
7-31-L6 N e 1,9h0 Abandoned.
7-3L-b6 N ies 1,941 «aDOcess
7-30-ké N cee 1,910 S5 o SO
7-30-U45 8 Qd 1,93h Supply reported adequate.
I T sas 1,935 See log.
7-30-6 D,S Qd 1,935 Supply reported adequate.
7-30-h6 D Qd 1,931 I » [o P
7-29-16 S Qd 1,017 esDOssss
7-29-116 D 0d 1,915 «DOeees
11- 7-50 N Tf 1,917
10-22-h6 N e 1,919
7-29-h6 S aa 1,929
7-30-46 S Tf 1,940
7-1h-l7 T yEs 1,011 See log.
ceeeses T - 1,940 s POwwee
T-31-16 N cee 1,951
7-30-L6 N coe 1,943 Abandoned.
7-3L-h6 8 Tf 1,957 Supply reported adequate.
7-16-46 N oa 1,952
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TABLE 3.~-Records

Location Owner Depth Diameter Type Date Depth to-
No. or name of well or size completed water
(feet) (inches) below land
surface
(feet)
162-89 (Cont.)
31ldaa Albert Olson 270 3 Dr 1926 20.98
32dec Vacant ces 6 Dr . 24.16
33bbb Test hole 322 80 5 Dr 8- 8-50 caruees
33cce Carl Aufforth L7 2k Du cesenas 2,3k
33dcd D. C. Landis 68 6 Dr 2m G REE 17
3habb Gunther Harms - L Dr A— 56.48
3bece A. J. Bollsmayer 83 2 Dr PR 10
3hdee Siemers Estate 232 5 Dr — 55.96
35bca,  Clarence Wilkes 10 36 Du pRep—— 7419
35cee Test hole 536 90 5 Dr 6~ 3-52 veesass
35dec Arnold Anderson ... 4 Dr chesses 33.86
35ddd Test hole 537 120 5 Dr 6- h-52 sevmies
162-90
1dce G. Strawbridge L5 2h Du y BPEEEE 35.11
3ddd U. Donsghue 230 l Dr Ewume e 92.3h
10asdl Lee Carter 10 2L Dr R 1h .84
1088342  «.d0.ss. 23 2l Dr 7.98
10cbe U.S. Bureau of
Reclamation
test hole 22.5 i Dr 9 -hg 8.52
10dcd Sadie E. Huff 6l 18 Dr i wenEa 13.11
1ladd  Unknown 225 2 Dr wwmEs i 9.6k
llecel J. J. Kellogg 170 2 Dr - 8.34
1lcee2  ..d0.... ces . Du pa s 2.80
13dda Unknown 10.9 24 Du cemnues 3.92
15bbb C. G. Whitman Lo 24 Dr 8.79
15cce Mrs. J. Bushe 23 2 Dr S aw B e
15dcel  Jake Nygeard €0 6 Dr AP L0
15dcc?2 R To JUPOPUS 23 24 Du T T 8.39
22add P. Christenson 40 30 Du cessees 22.22
23ada 0. Ferm 25 2h Dr e 18.71
23bdd  Unknown 60 2l Du P 16.81
2hasa C. Peterson 190 3 Dr cesavas L.52
2hada Jens Briggs - ol Du ceaesne 11.ho
25decd Roy J. Peterson .0 2 Dr P ETT 2.52
26add P. M. Lellan ces 6 Dr I 9.84

-3lpa-



of wells and test holes -~ Continued

Date of Use Geologic Altitude Remarks
measure- of source of land
ment water surface
(feet)
T-31-46 D,S T 1,956 Supply reported adequate; see
chemical analysis.
5- 8-48 N 1,950
....... T wi 1,949 See log.
T-31-L6 S Qd 1,955
7-31-46 D.S Qd 1,948 Supply reported adequate.
7-30-46 D,S Qd 1,941 v DOwens
7-31-k6 S Qd 1,947 eeDOesos
7-31-k6 S o 1,946 e.DOeese
7-30-46 D,S Qd 1,933
....... T o 1,937 See log.
7-31-L6 3] 1,936 Supply reported adequate; see
....... T e 1,933 oSheaical analysis.
7-16-16 N Qd 1,93k
6-29-49 S Tt 1,953 Supply reported adequate.
7-10-46 s Qd 1,949 «.DOvees
6-29-19 S Qda 1,949
11- 7-50 Obs 0d 1,948 See log; chemical analysis.
T- 3-k6 S T 1,950 Supply reported adequate.
6-2h-kg D,;S Tt 1,943 eeDOseae
7-10-46 N e 1,942
6-29-49 N e 1,940
6- 3-49 S Qad 1,9k2
7- 346 N Qa 1,941 Avendoned.
7- 3-b6 8 Tf 1,956 Supply reported adequate.
T7- 3-46 S Qd 1,958 Iy . PR
7- 3-46 D Qd 1,953 eDOvers
7~ 3-h6 D,S od 1,960
7-16-46 D,S Qd 1,960
7-16-46 S Qd 1,953
8-12-k6 N .o l,9h7
T-16-46 D ed 1,953 . S—
T-16-L6 N Tt 1,953
7-16-46 N Tf 1,957
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TABLE 3.--Records

Location Owner Depth Dismeter Type Date Depth to
No. or neme of well or size completed water
(feet) (inches) below land
surface
(feet)
162-90(Cont . )
27dcd Alfred Jensen 20 30 Du Ve e 7.91
34dddl Test hole ShT 20 5 Dr T-11-52 —
3kddd2 Meath Funck 45 6 Dr T T 15.h3
3hddas v xQ0 wues L5 2L Dr T L 1h.15
35add  Peter Peterson 55 6 Dr ceesans 12.70
35¢cdel  Nick Funck 30 L2 Du P 7.62
35cdc2  ..d0.... 15 b2 Du PR 5.06
36add Robert J. Magadanz
236 3 Dr 1920 30
163-88
édce Clarence Jacobson 27 60 DU A 25.18.
8baa Henry Moen 200 b Dr ceseane 66.73
8dce Joe Freed 35 36 Du P 18.58
18cbbl  Arnhold Ludtke 16 36 Du O 8.16
18cbb2  ..d0.... 18 36 Du A —— 3.88
19acc John Kallberg 200 2 Dr I 1ho
19dcel Gust T. Swenson 212 3 Dr S h8
19dcc2  ..d0.... 1h L8 Du iR 9.59
29bbb Willard Swenson 180 2 Dr IT— ho
29dd4d Bank of North ‘
Dakota Lh 3 Dr e E R -
30decd Ed Neilson 10 2 Dr ceesens 50
32baal Tony Bauen 180 2 Dr s 60
3Pbag?  ..d0.... 15 18 Du I 9.28
32cch Earl Owens 80 18 Dr ceesens 73.L7
163-89
lacc U.S. Bureau of
Reclamation 20 2 Dr . v 10.50
ledd xwnsmmany 19 36 Du cereeee 15.10
24ddd U.S. Bureau of
Reclametion 11 1+ Dr P 9.9
libeb Dan Burke 920 2 Dr T 23
5aaa Unknown g0 2 Dr cevssss 25
Sbee F. A, Freed 180 2 Dr coescas 90
6beh John C. Peterson 110 2 Dr 5 nw s T0
Tbeb Bertha Johnson 200 5 Dr o 110
7444 M. McIntee 138 L Dr R, 8.02

..35&..



of wells and test holes -- Continued

Date of Use Geologic Altitude Remarks
measure- of source of land
ment water surface
(feet)
11- 7-50 D,0Obs Qa 1,946 Supply reported adequate.
o % T & s 1,950 See log.
7- 2-46 D,S T 1,950 Supply reported adequate.
T- 2-46 S Tf 1,959 «.Do....
7-16-46 D,S TF 1,962 .D0....
7-10-46 D od 1,956 eDovens
7-10-h6 s Qd 1,905 e D0.ee.
7-16-46 s Tf 1,951 «DO..ns
7-26-46 N Qd 1,855
T-26-16 D,S Qd 1,858 saliDunas
7-25-46 ' Qd 1,851 ..DO....
7-23-46 D Qd 1,867 ..Do....
7-23-46 S od 1,862 ..D0.ess
7-23-L6 S Tf 1,870 Supply reported inadequate.
cresens D,S Qd 1,874 Supply reportedadequate.
1l- 9-50 D Qd 1,87k Supply reported small.
7-23-46 8 od 1,869 Supply reported adequate.
N— N . 1,362 Plugged at il foot depth.
7-23-16 D,S Qd 1,881 Supply reported adequate.
7-23-16 S od 1,87 eDOvees
7-23-06 D Qd 1,872 s eDOwwsa
7-2L-16 s Qd 1,880 eDO.ens
10-31-50 i Qd 1,818
10-31-37 D Qd LT
7-2k-51 N ed 1,80
7-18-6 D,5 Qd 1,870 Supply reported adequate.
7-18-h46 cas 5 1,865
cereene D,8 e 1,872 eDOwuns
7-17-46 D,S 0d 1,837 i D0 e
7-17-k46 S Qd 1,901 v o Do 555
10-22-h6 N P 1,90L
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TABLE 3.--Records

Location Ovmer Depth Diameter Type Date Depth to
No. or name of well or size completed water
(feet) (inches) below
land
surface
(feet)
163-89(Cont.)
Badd R. G. Emerson 153 5 Dr e Enen 7797
8bbb Gust Ganskop 170 b Dr cessene 100
8add Floyd Swenson 200 5 Dr SEEEEEE 68146
Ocdd Unknown 200 2 Dr . im0 w2
Qdce J. Andrews 200 2 Dr R YLl
10dcb J. L. Guerdett 12 18 Du yowdh 58S 5.96
llace U.S. Bureau of
Reclamation 9 = Du gy EnEE L.,57
1lade  Jake Agmen 8 36 Du . 5,72
llcce U.S. Bureau of
Reclamation ol 1 Dr . 8.63
12d44 Meivin Mattern 1h 30 Du cesvene 7.61
133daal Carl E. Olson 15 36 Du PP 10.00
13daa2  ..G0.... 13 50 Du i 8.72
15abb C. H. Cornell 20 36 Du I 7. 75
15acc U.S. Bureau of
Reclemation 16 + Dr cecnens 12.29
16444  +.80.... 13 o Dr cwan L.81
17add Carl Knudson 200 L Dr cevesens 88
17da Missouri-Souris
test hole 300 L 3/4 Dr 7 -b7 5.72
18beb Ted Harms 142 3 Dr §uE 70
18dad Thomas Madden 179 Ly Dr cevsnse R
2lacc U.S. Bureau of
Reclemation 13.50 1 Dr s Fuss 8.10
21bbb Test hole 329 2ho 5 Dr 9-15-50 R
21lbcd Knutson 300 L Dr EP— vy EEE
2lcdd Carl H. Peterson 22 h2 Du PP 16.9%
20cce  P. C. Peterson 250 % Dr ceecens 90.00
23ddd  Mrs. L. Coons 126 2z Dr ITTTT, 60
2hcece N 195 2 Dr cessene 90
2hded Hans Hanson 150 l Dr P 50
25ada George Swenson 200 6 Dr R 50.81
25cbe  B. B. Bair 167 L Dr A 1)
26s8ba Glenn Swenson 120 2 Dr g 55
26cdb Vacant 11 36 Du wemmnnd 6.67
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of wells and test holes -- Continued

Date of Use Geologic Altitude Remarks
measure- of source of land
ment water surface
(feet)
7-18-46 D,S Qd 1,892 Supply reported adequate; see
chemical analysis.

T-17-L6 D,S Qd 1,896 Supply reported inadequeate.
11- 9-45 N e 1,902

§ i N ces 1,89L

Ceeeens N e 1,89
10~ 9-45 D,S od 1,861 Supply reported adequate.
7-24-50 N 0d 1,86
7-19-46 D,S Qd 1,856 esDOceee
T-2h-49 N Qd 1,882
7-18-16 D.S Qd 1,843 Supply reported small.
7-23-L6 D,S od Lj 867 Supply reported adequate.
7-23-16 S Qd 1,866 esDDsnes
7-18-46 D,S Qd 1,88h v DD s s ws
5- 951 N Qd 1,889
T-24-51 N Qd 1,888
7-18-46 D.S Qd 1,902
T- 1-b7 T oo 1,940 See log.
T-17-46 S —_ 1,915 Supply reported ilnadequate.
Ceneees N e 1,912
T-24-51 N Qd 1,905

PP T aww 1,903 See log.

crn i N Tf 1,909
7-18-46 D,S Qd 1,915 Supply reported adequate.
7-19-h46 S od 1,912 eeDOs s
7-19-L6 D.S Qd 1,88\ «DO.ens
7-19-16 S Qd 1,887 1 P
7-23-L6 D,S Qd 1,881 eDOeuss
7-23-46 8 Qd 1,880 Supply reported adequate; see

chemical analysis.

T-19-46 8 od 1,898 Supply reported adequate.
7-19-h6 D,S od 1,892 e.DOeues
7-19-h6 D,S Qd 1,898 «.DO....
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TABLE 3.~--Records

Location Owner Depth Digmeter Type Date Depth to
No. or name of well or size completed water
(feet (inches) below
land
surface
(feet)
163-89(Cont.)
27cbe Vacant v 12 Dr I 11.45
27dad Leroy Luke 132 2 Dr crresns 100
28bccl  Robert W. Swenson 186 b Dr cocenesa 135.28
28bcec2  ..d0.... 25 2k Du PP 16467
29azaa U.S. Bureau of
Reclamsation 15 % Dr “es e e T7.10
29ace N - T 2L 1+ Dr ceenaes 6.91
29add  Test hole 328 170 £ Dr 9- 8-50 TR
29cee U.S. Bureau of
Reclamation 16 1 Dr teesees 7.82
3lace «e80. ... 22.50 1% Dr S 5.25
3lada Mrs. R. Adenz 10 ces Du cevoees 6.0
3lecce Martha Stahl 200 6 Dr EParL g 35
32bdc C. Hermanson 9 36 Du cesasse 2.32
32che Frank Nelson 20 52 Du R 1k.95
32ded Jens Larson - vee Du P 7.2h
33cce Unknovmn - h8 Du cecenee 40.15
33deb Benny Hass 200 2 Dr Ty 50
3hcadl Fritz Peterson 200 3 Dr cesenes 90
3hecad2. ",.30,... 187 2 Dr oo 86.94
35cde  Unknown 380 2 Dr buEdens cesenee
163-90
10bbb  W. S. Town 2ko 2 Dr P — 80
12daa Ted Harms 180 2 Dr ceaeses 80
13add Federal Land Bank 300 2 Dr LT T 150
1libbb Leo Vic “as 48 Du cessses 15.1h
1hdad John Jordonson 30 36 Du evessae 25.27
15ce issouri~Souris
test hole 230 5 Dr 7 =L7 3.75
22bce Amos Nelson 207 6 Dr ceescas 110
22cce Unknown cee 18 Dr RE R 28.01
22dcd Alfred Larson 210 L Dr ceeenes 90
2lbee  G. Ganskop 175 23 Dr cwn g 50
2hebe Christen H. Rawn L12 3 Dr cevsens 85
25cbe Unknown o 2 Dr ceerene 85
25dbd Vacant 13 35 Du g 788
26add Henry Rawn 198 6 Dr P T7.71
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of wells and test holes -- Continued

Date of Use Geologic Altitude Remarks
measure- of source of land
ment water surface
(feet)
7-19-46 N .. 1,908
7-19-46 D,S Qd 1,920
7-18-h6 8 Qd 1,91k Supply reported inadequate.
7-18-46 N od 1,915
7-2L-51 N od 1,912
7-2h-51 N Qd 1,906
wo e T s 1,925 See log.
T-24-51 N Qd 1,917
7-2h-51 N Qa 1,924
10-22-46 D,8 Qd 1,911 Supply reported adequate.
9-16-L5 S ces 1,93k 5 R
T-17-k6 N - 1,909
T-17-46 D Qd 1,917 eDOvues
7-17-16 D,S Qd 1,911 eDOvees
T7-23-46 S Qd 1,916
7-23-46 D, Qd 1,922 e T
7-23-46 D8 od 1,913 DOy
7-23-46 N e 1,91k
cenvane N Tf 1,91k
6-27-L6 8 T 1,521 #DO.sus
7-17-16 s cee 1,905 e DOuees
7-17-46 D,S Tf 1,916 esDOssse
7-16-h6 D,S Qd 1,92k .DOeers
7-16-h6 S Qd 1,926 Supply reported inadequate.
7= 9=47 T P 1,926 See log.
6-27-h6 5 Qd 1,835 Supply reported adequate.
8-15-51 D,S o 1,935 Supply reported moderate.
6-28-46 S Q4 1,935 Supply reported adequate.
g-21-h5 D,3 Qd 1,923 Supply reported adequete for
O 50 cous.
7-16-46 D,5 T 1,933 Supply reported adequate.
T-17-h6 D,5 cee 1,927 «si0ie s wie
7-18-46 N ces 1,926
T-16-46 D,S Qd 1,932 eeDOenee



TABLE 3.--Records

a
Location Owner Depth Diameter Type Date Depth to
No. or name of well or size completed water
(feet) (inches) below
land
surface
(feet)
163-90{Cont.)
27cce Unknown i 18 Du §ad EEEE 25.99
3 aas Harlad Knight L8 L Dr cessnne 42.81
3hbee F. A. Anderson 298 3 Dr I 83.27
3hchb Auge Christenscn 275 2 Dr P 125
35dce W. Huff 22 18 Du 12.60
36ch Missouri-Souris
test hole 235 b 3/4 Dr 7 =7 20.50
16188
31lbad Unknown cen b Dr cessees 62.86
31ddd Ottis Nolting 100 L Dr EEEEE e ssamwEn
32be T. W. Ryan 156 1 Dr ceasnne 66.24
161-89
3044l U.S. Customs
House 135 hd Dr 1953 €0
30442 Carl Wolen 22 - Du cecasee 18
3lacc H. MeGilliuary 156 2 Dr TP 79.00
3lad Unknown 165 2 Dr i e YL
3lbde < [ RN oo 5 Du & e e 12.27
32ada Vacant 175 2 Dr cevsese A
32bbe Ed McIntel 140 . Dr . 80
32beb Great Northern
Railroad 186 8 Dr ceesene 55
32444 Unknown Q0 2 Dr 5w 25
33bc Henry Irving 200 3 Dr T 2.30
3lhedb Carl Heile 150 2 Dr ceseace 40
36dd4a Vacant 13 8l Du 10.80
16" -90
25dcl P. Tafelmeyer 150 L Dr o 90
25dc2 PPN o Lo PRpRp 20 30 Du €6 nn e 11.77
26dc Hermen Ganskop 170 L Dr e 110
3heel F. Wolkenhauer 200 6 Dr e mdandd 95.02
3tec2 s s00swewn 10 26 Du sesease 6.84
35dc H. G. Holtz 160 2 Dr ceeesan ceesens



of wells and test holes -- Continued

Date of Use Geologic  Altitude Remarks
measure - of source of land
ment water surface
(feet)
6-27-16 TN o od 1,93
6-28-146 8 P 1,932 Pumps 4ary.
6-28-46 8 T 1,0Lh Supply reported adequate.
6-28-46 D,S Tf 1,93 N 5 |, TR
10- 9-50 D,8 Qd 1,918 eeDOCose
7-10-h7 T e 1,913  See log.
7-25-46 S ces 1,853
R . N e 1,855
7-25-46 S ces 1,853
I— D Tf 1,843 Supply reported adequate.
. D Qd 1,843 Supply reported smell.
7-17-16 D,3 b B 1,872 Supply reported adequate.
LT D Qd 1,867
7-17-46 N 0d 1,872
s N vee 1,842
R D,5 v us 1,847 Supply reported inesdequate.
11- 9-50 S Qd 1,859 Supply reported adequate.
7-18-16 s Qd 1,856
9-24 -2 N . 1,841
7-19-U6 D,S Qd 1,941
g9-2h-45 N Qd 1,850
ceeeas g Qd 1,865
T7-16-46 D Qd 1,866 U, S
7-17-L6 D,S od 1.873 N ;| S
6-27-46 4] Qd 1,896 eeDOseos
6-27-46 D Qa 1,893  ..Do...s
ceveens W e 1,892



TABLE l.--Logs of test holes

Formation Material

Glacial drift:
Clay,
Clay,
Clay,
Clay,
Clay,
Clay,

Glaciel drift:

sandy,
sandy,
sandy,
sandy,

161-88-58ba
Test hole 501
Ward County

yellowish-graysceessecces
nedium-gray (t1ll)..eeees
gravelly, gray (till)....
medivm-gray (till).oeeeee

sandy and gravelly, gray (till).
gravelly, medium-gray (till)....
Fort Union Formation:

Clay, sandy, very light-gray..ceeceees.

161-88-5bbb
Test hole 539
Ward County

Topsoll, Aark-browWn.scecsscssccssccose
Clay, gravelly, yellowish-gray {£411 ).
Sand, COBISEisesssssnssssssrssanascsnns
Clay, bouldery, medium-gray (till)....
Gravel and boulderSsesesssssssccsassas
Clay, sandy, yellow (till)ececescveces
Clay, gravelly, gray (till)seceecoosss
Sand, very coarse, and gravel.....eee.
Clay, bouldery, gray (till).ceseeeocess
Fort Union Formation:
Clay, smooth, light-gray.cecccceeccsess

Clay, sandy, gray with lignite fragments

Thickness Depth
(feet) (feet)

27 27

3 30

> 35

5 10

10 50
L3 93

17 110

2 2

Ll 46

2 51

32 83

3 86

14 100
16 116
27 143
157 300
10 310

30 310

(Semples very poor and indistinctive from
300 to 340 feet)
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TABLE L4.--Logs of test holes -- Continued

161-88-5bab
Test hole 540
Ward County
Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Clay, bouldery, yellowish-gray (till). 8 8
Clay, gravelly, yellowish-gray {(+1311). 16 2l
Clay, gravelly, medium-gray (till).... 56 80
Clay, yellowish-gray. Many boulders
between 90 and 110 feet (till)...... 117 197
Gravel and boUlderS.esesseossvovsssnss 18 215
Fort Union Formation:
Shale, light-grayeesecececcsscscsccace T 222
Lignit@ecvevocossosssasnecnncssscsvene 2 22
Shale; medium-gray..................-. 26 250
161-89-kagal

Test hole 10
Burke County

Galcial drifi:

Topsoil, dark-brown, clay, sandy...... 2 2
Clay, grayish-tan (£ill).ceccecenacons 9 11
Sand, coarse, CLAYEYscosessoaccassaase 7 18
Fort Union Formation:
Clay, light-grayeceesscscesscsesssscns Ly 22
161-89-kaasl
Test hole 535
Burke County
Glacial drift: '
Clay, gravelly, yellowish-gray &till) . L L
Clay, gravelly, yellowish-gray tlll)« 38 L2
Clay, gravelly, light-gray (ti11) . ve e 11 53
Fort Union Formation:
Clay‘, light-gr&y....-n............... 7 60
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TABLE L.--Logs of test holes -- Continued

161-89-kcee
Test hole 531
Burke County
Formation Material Thickness Depth
(feet) (eet)
Glacial drift:
Clay, sendy, gravelly, yellowish-gray
($11)eeecncvoansoaseasessnsaassonnns 21 21
Sandll‘ll...l'...l....ll.‘l!l..l...... 2 23
Clay, gravelly, yellowish-brown (till) 9 32
Clay, bouldery, medium-gray (till).... 7 39
Fort Union Formation:
Clay, BraY.cseveceastvensossasarssacnss 9 48
Liglj.teoﬁtootttil.....‘.'..ll.l‘..ll.. 2 %

- L1 -



TABLE L.--Logs of test holes -- Continued

161-89-5aad
Test hole 548
Burke County

Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
‘ropsoil........'.l'l‘.‘.'.....l'.l'." l l
Clay, light-brown, pebbly, highly
celcareous (till)eeeecrccsscsncecsces 19 20
Clay, same as above but containing much
very coarse sand.(till).ceesesscncess 1k 3L
Clay, sandy, gray; sand, coarse (ti1ll) 26 60
Clay, pebbly, dark-gray (till)eesecees 12 72
Fort Union Formation:
Clay, sandy, light-gray.cececcesceccss 8 80
Ligxit'edIl.'.‘.'t...‘l".'0.'..0..!.!. 5 85
ClaY, Erayeccessceescccssacsssasoscsos 8 93
Lignite..................-...-........ Ll- 97
Clay, Zrayececsserscesssscsescosscsnase 2 99
Ligni‘t‘.e............................-.. 3 102
Clay’ Sand.y; lig}lt‘@'aYoocnctnltooaooc 32 lh‘e
Li@it;e..‘lii'!.Q.OO".....CO.JC."... h‘ l)+6
Clay, lig}.\t"'gray.ocoooocoonootoo.otooo 1"’7 193
Silts‘bo&a, ElBYeeessscncssssscsonsonne "" 197
Clay, light-grayecessccscerscceasssonns 20 217
Core 210-220 ft.; 65 ft. recovery. Silt
" and very fine sand, light-tan, micaceous
(1.2 £t) Clay, light-grey to medium-grey
intercalated with thin seams of lignite
(5.3 £t.)
Lignite-.........-.........-....o..-.. 2 219
Clay, ligh.t"gray.occ.nno.o..ooonoooolo l 220
Sand, very fine, clayey.ceecesosescess 12 232
Core 220-230 ft., 2 ft. recovery. Clay
light-gray with thin seams of very fine
sand which contain fossil fish scales
and gastropods.
Core 230-2k0 ft., 5 ft. recovery. Clay
light-olive gray, very dense and unifom.
Clay, light-olive gray and light-ten.. 15 2T
Ligni‘te......-.......-.-..-.-......... 2 2’-‘-9
Clay, ligh.t“sray.--cooo-oooouoo-o.oo.o 35 282-1'
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TABLE k.--Logs of test holes ~- Continued

161-89-5aad (Continued)
Test hole 548
Burke County

Formation Material Thickness  Depth
(feet) (feet)

285
286
291
302
30k
360

376
381
39k
396
399
ho2
LOT

Ligniteeeeeeceosssorscececcnrennccssee
Clay, light-grayeececessseossceesccnsnss
Siltstone and shale, poor sampl€......
Clay, ligh‘b-gray....................u
Shale, hard, DroWh.ecessesssrssscanses
Clay, very light-gray.ececcescecocacnss
Sand, very finc, with clay, sandy,

B8y eesesassssscassssossrssssscanssans
Clay, very light-gray.cesccecocecesnse
Send, very fine, with clay, sandy, gray
Clay, light-grayseessescscesccscoocess
Ligniteeeeceseesvosacessncscesossansne
Clay, light-grayecescecsecscecsssccnss
Ligniteeeeesvscvrsrosceccrsscscssncanns
Clay, DIOWNeseesssoncsscsaassccascscns hi2
Lignit@essseeessesvecsocsssscococssons 118
Clay, light yellowlsh-grayeseecesecsses 12 430
Clay, light-grayeseecectrocrosscssscas 14 Lk
Ligni'he---coo.o--ng.----co-.ccnonooqno 1 ’-‘-l'r'j
Clay, medium-grayeeceeserosscossssssss 31 476
Clay, brown, with thin seams of lignite 6 182
Clay, sandy, Erayeececeecscstssssssscss 15 Lg7
Clay, DIrOWNeseosesseccssovsasssoonosss T 50h
Clay, light-gray.cececescsesocsacscscne 2h 528
Clay, very sandy, light-gray.scecceces 5 533
Clay, light-gray.eeseeecoecsosssccanss 5 538
Sand, medium to coarse, ("salt and

PEPPET" ) ceveonenoracrsiancsnnncanaons 15 553
Clay, medium=grayscsececssscscssccosoes L7 600

R R
VIO =

l—J

Anmww NDw O

- 43 -



TABLE h.--Logs of test holes ~-- Continued

161-89-5bvb
Test hole 546
Burke County

Formation Material

Glacial drift:
Topsoil, dark-browNe.sesscssoosacccoss
Clay, gravelly, yellowish-gray (till).
Clay, gravelly, light-gray, and coal
frogments (EI1L)sesussrssovesnvisnns
Fort Union Formation:
Shale; light-grayesscesserecosscososss

161 -89-5bce
Test hole 5
Burke County

Glacial drift:
Soil, silty, DroWneecscessvescencrscns
Clay, pebbly, tan {(till)eeseescesccses
Clay, gravelly, yellow (till)..c.eeces.
Fort Union Formation:
Clay, grayecceescessssassensssssaacnses
Ligniteeecesooseosescssnssoassnsenocns

161-89-5cadl
Test hole 8
Burke County

Glacial drift:
Topsoil, sandy, blacKesesceceaoeessnee
Clay, sandy, tan (till).ececcsnscsasas
Clay, sendy, gray (till)eevessvessscss
Fort Union Fcrmation:
Lignitesseceacoreceossvcosoannnssasssaasns
Lignite, black, and interbedded light-
Bray ClaYecisesesssesssscscnsssescas
Saend, very fine, light-gray, clay.....

-l -

Thickness Depth
(feet) (feet)
1 1
22 23
10 33
7 Lo
2 2
10 12
5 17
1 18
3 21
1 1
2 3
2 5
3 5%
% 1k
3 1T



TABLE L4.--Logs of test holes -~ Continued

161-89-5aad2
Test hole 9
Burke County

Formation Material

Glacial drift:
Topsoil, sandy, bDlacKk.ceeseecosccosscs
Clay, sandy, pebbly, ten (till).......
Fort Union Foxrmation:
Ligflite......OOOOOOCIOOOCOODl.'.l...‘O

161—89-50'b
Missouri-Souris test hole¥*

Glaciel drift:
Soiliﬁoill..ll..ll.l..l'.l....l.......
Clay, sandy, yelloWisessosasssessonnse
Gravel and fine sanGeceessvecsovvccres
Clay, sandy, grayececesccsssscssssssse

Fort Union Formation:
Clay, sandy, gray, with some gravel...
Lignit@esecavesssoesesanscsscrsnosense
Clay, sandy, grayesscececesscossccaass
Ligniteeeceessessonscnssaceosssssacosres
Clay, sandy, grayeceesesessscosscoscse
Li.@ite‘...i‘l‘!.0000.0.0!0.00..'.0.00
Send, gray, and clay.cescecscrcscccsse

Hode filled

¥*Log obtained from LaRocque and others
(open-file report).

- by o

Thickness

Depth

(feet)

-~ QO

=
VWO FFWUn W\

(feet)

16
17



TABLE l.--Logs of test holes -- Continued

161-89-5cbel
Test hole 1
Burke County

Formation Material Thickness  Depth
(feet) (feet)
Glacial drifse:
Topsoil, sandy, dark-brownhecccecessess 1 1
Clay, pebbly, tan (till)eescescccecses 20 21
Fort Union Formation:
Qley, silby, Ereyssussissvossissnnanss ity J 38
Lignlt8 upswnenwrssnunsmynuans s venssnay 1 39
Clay, light-gray; a little gypsum.ees. 13 52
Sand, very fine silty, light-gray.... 10 62
Dley, light-gray: JigiliBesssen cnnunnn 5 67
161-89-5¢che2
Test hole 2
Burke County
Glacial drift:
Topsoil, sandy, black.csessesoccessonse 2 2
Clay, yellowish-tan, pebbly (till).... 12 1L
Clay, pebbly, gray (31ll)eeciecevennes 2 16
Port Union Formation:
Lighitevecannrannunssonmannanmuamnsens 1 17
Clay, sitty, lighb-greyessscscssveans L 21
161.-89-5¢cdal
Test hole 6
Burke County
Glacial drift:
Topsoil, sandy, bDroWN.cessscsscccscsss 2 2
Cley, samdy, Yen (381l)ecssssnnsisvins 1 3
Sand, mediuMessecesorsescscsssonscncves 2 5
Clay, sandy, pebbly, tan (t1ll).evesss 6 11
Fort Union Formation:
Lignite, black; and interbedded gray
SoidY SlEF o nnunyenesnwsrssnn sneunnn 6 17

- g -



TABLE kh.--Logs of test holes -- Continued

161-89-5cda2
Test hole T
Burke County

Formation Material

Glacial drift:
Topsoil, sandy, blacKssesesoesssonecne
Clay, sandy, pebbly, tan (till).......
Clay, sandy, pebbly, gray (till)......
Fort Unilon Formation:
Ligniteeseessscesscconcnsccnnsccnssnse
Clay, light-gray.cecersssccesccccssnsss

161-89~5dab
Test hole 331
Burke County

Glacial drifc:
Topsoil, blacKesveessvovscrssscossssnes
Clay, sandy, gravelly, light-buff

(BRIL) emmnnwnanmnnnidanssisssonsnnns

Fort Union Formation:
Clay, sandy, light-grayecesscvesssesss
Ligniteeeeseosssvrcsosossacsassasacccos
Clay, light~grayeceececessscessscsccnes
Clay, light-gray, sand.cecccscescccscs
Sand, fine, clayey, light-grayeccocce.
Ligniteeeesesesssssatcsscancsoosssnnos
Clay, sandy, light-gray.cccesccssecesns
Ligniteeeveseesssvsacsscsscssasnsannss
Clay, carbonaceous, smooth, dark-brown
Clay, sandy, light-grayececcccssccersas

- b7 -

Thickness Depth
(feet) (feet)

2 2

3 2

b 9

b 13

b 17

1 1

23 2l

10 3h

> B

21 60

15 75

9 8l

3 87

T ol

2 96

4 af

3 100



TABLE L4.--Logs of test holes -- Continued

161-89-6dasl
Test hole 3
Burke County

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:
Topsoll, sandy, blacK..ccesreoccenoone
Clay, sendy, yellow (till)..eeseseeees
Sand and gravel..ceevcesesscssasosacase
Clay, sandy, yellow ($ill).ceeanssccss
Sand and gravel.seeccorecsssssosscrase

Fort Union Formation:
Li@itel....l...lIODOOIOCI..IIODI0.0’l
Clay, 8ilty, 8ra&yeceessecosserscocnase

I

=0}~
-

w N W
O ~3\n

L

AT
]

161-89-6daa2
Test hole L
Burke County

Glacigl drift:
Topsoil, sandy, black.cescesscssoscons
Clay, silty, gray (till)ecevosscsnanes
Clay, Bilty, ten (till)e.ceeeccscosncse
Sand, coarse; clayeY.cesersessascncnsos
Fort Union Formetion:
Ligniteeeereeesosasasnsocrsscassannsss -;; 8k
Clay, grayeessescssscescssscsssoassssss 35 12

(VI
o\ Fw

- 48 -



TABLE k4.--Logs of test holes -- Continued

161-89-%bee
Test hole 530
Burke County

Formation Materisal
Glacial drift:

Soil, dark“brm'-c‘ooo'-ooot---ooo-c‘
Cley, sandy, yellowish-gray (till)....
Clay, gravelly, light-olive gray
(till)0..‘0..0.0!!OCOCIOGQ..QIOODODO
SanNAeeeecsssssoesscosssonsecsasasanass
Clay, bouldery, medium-gray (till)....
Clay, sandy, derk-yellowish-orenge.
Many limonitic shale pebbles (till).
Fort Union Formation:
Li@ite"'...'..........Q.....l.‘.l...
Claly’ light"gz'ay‘O!.OO"."&D..D.IC0.0

161-89-11daa
Test hole 542
Burke County

Glacial drift:
Clay, very bouldery, yellowish-gray
{HLELY - v aid oupEEss s ss ERES YT RO EEER
Clay, very bouldery, light-gray (till)
Clay, sendy, yellowish-gray (till)....
Clay, light to medium gray (till).....
Cley, hard, light-olive gray (till)...
Clay, gravelly, yellowish-gray (till).
Fort Union(?) Formation:
Clay, sandy, light-gray. Semples
consist of cavingSeeesessesccssnanes

Thickness Depth
(feet) (feet)

1 1

18 19

T 26

2 28

64 92

3 L

3 98

17 115

3h 3

L3 7

13 S0
120 210
4o 250

5 255

72 327



TABLE L.--Logs of test holes -- Continued

161-89-14ddd
Test hole 543
Burke County

Formation Material

Glacial drift:
Topsoil, dark-broWNeescscssecesssesaee
Clay, gravelly, yellowish-gray (till).
Clay, sandy, light-gray (till)eceeeo..
Fort Union Formation:
Lignitescescevncsacessanassssncssasane
Clay, shaley, light-grayeccecescerssss

161-89-16bbb
Test hole 529
Burke County

Glacial drift:
Topaoll, blacK.sssesscrsosscsrsasessenss
Clay, sandy, light grayish-tan (till).
Clzy, sandy and gravelly, gray (till).
Clay, sandy, yellowish-brown (till)...
Clay, gravelly, yellowish-brown snd

gray (t1ll)ceeeescersversvsescsnnns

Clay, sandy, gravelly, gray (till)....
Clay, sandy, medium-gray (till)...c...
Sand, Very CO8rSCisecssssscossscconvas
Clay, gravelly, light-gray (till).....

Fort Union Formation:
Li@iteh.'.0...000.0!.."'..!...ll'..'
Clay, shhley, light-grayececoscescenes

Thickness Depth
(feet) (feet)
1 1
39 L0
90 130
b 13k
6 140
1 1
17 18
L2 60
10 70
30 100
30 130
132 262
2 26k
20 284
2 286
9 295



TABLE L.--Logs of test holes -- Continued

161-89-16bcb
Test hole 545
Burke County

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

Topsoil, dark-browniceicesecscssenarone 2 2
Clay, yellowish-grayesseocsssssscencss b 6
Clay, sandy, yellowish-gray (till).... 17 23
Sand, fine, clayeyeesesscoocococsessas T 30
Sand, fine to mediuMscieecssescrancoas 5 35
Sand and gravel, possibly some clay... 2 37
Clay, gravelly, medium-gray (till).... 25 62
Gravel, fine granular, hard drilling.. L 66
Clay, gravelly, medium-gray (till).... 15 81
Sand and gravel.cecsssacssscessosscane 9 o0
Granule gravel.ecseeecescossscsasssooss 6 96
Clay, gravelly, gray (£ill).seeecceses 5 101
Sand, fine to coarse with some gravel. 3 105
Gravel, granular, PebLlYececcccccscree 5 110
Clay, sandy, light-gray (till)..cceses 70 180

161-89-16bce

Test hole 532

Burke County

Glacial Arift:
Clay, gravelly, yellowish-gray (till). 22 22
Send, fine tO COBYBE.seesecssrasssses 8 30
Clay, gravelly, medium-gray (till).... 22 52
Sand,medium and coarse, gravelly...... 3 55
Clay, gravelly, medium-gray (till).... 11 66
Send, clayey, DOULAETSeecerssseossocne 6 72
Clay, bouldery, medium-gray (till).... 61 133
Send, CLaYeYeeesoccsssoscscecrssssores L 137
Clay, sandy, gray (t1ll)ccececccscaces L 141
Send and gravel (reported by drillers),
semples show mostly clayeeceecsssnee 26 167
Fort Union Formation:
Cley, light-gray (semples probably not
very representative).cececcicanenaes 71 238

Li@ite'....'.Q.".l.'Ol..l‘.l..‘..’.. 2 21"0
Clay, light-gray-...-...............-- 6 300

= Bl =



TABLE L.--Logs of test holes -- Continued

161-89-~16¢cbe
Test hole 5hh
Burke County

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

Topsoil, Aark-broWnesiscscscsrscssssoas i 1

Clay, sandy, yellowish-gray (till).... 3 L

Clay, gravelly, yellowish-gray (ti1l). 31 35

Clay, bouldery, light-gray (till)..... 57 92

Gravel, fine to medium, clayeyeeeecess 15 107
Fort Union Formation:

Clay, very sandy, very light-gray..... 13 120

161-89-16cce
Test hole 533
Burke County

Glacisal drift:

Soil, dark-browWwnecscessssoescsassosassns 1 1

Clay, gravelly, yellowish-gray (till). 31 32

Clay, gravelly, light-gray (till)..... L9 81
Fort Union Formation:

Clay, sandy, light-gray.ceesescescases 12 23

Lignitessspssnvavsssnnusvanvonsswnunasn 7 100

161 -89-20add
Test hole 534
Burke County

Glacial drift:

Topsoil, Aark-bDrowniesscesesescossaces 2 2

Clay, sendy, yellowish-gray (till).... 2l 26

Clay, sandy, light-gray (till)...ces.. 36 62

Clay, gravelly, grayish-yellow (till). 8 70
Fort Union Formation:

Qlay; 1ighbegrayisssssas snmesarveanns s 10 80

- 52 .



TABIE b.,--Logs of test holes -- Continued
161-89-36dd
Missouri-Souris test hole#

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

Soil, sand, DroWh.esesesssessenvanens 1 1l
Clay, sandy, brown, with some gravel. 1k 15
Clay, sandy, grey, with some gravel.. 33 48
Clay, sandy, gray, with strips of

1imEStONCeeesesesssssaocsscasssssese b 52
Boulder, granitecessessecessscanovnce 1 53
Clay, sandy, gray with boulders and

small strips of limeston@...cceeeee 12 65
Clay, sandy, gray; with some gravel.. 17 82

Clay, sandy, gray, with strips of brown
sandy clay, with some gravel and

1igniteseesecesansnoncenrssscaconas 13 95
Boulder, graniteceseecessessssasosncs 1 96
Clay, sandy, gray with some gravel

and lignite fragmentS.cececeecessss Ly 140
Clay, sandy, gray, with small strips

Of Graveleeessesscasassasosonssssnss 6 146
Clay, sandy, gray, with small strips

of lignite and gravel....ceeessesees 19 165
Lignite, hard, with small strips of

Eravelscecssscserevssnssesassacenes 5 170
Lignite, hardeecsecececsccscscrvesees 9 179
Lignite, herd, with small strips of

Eravelecsosesossscsnccsassscanosncne 30 209
Lignite, hard, with strips of gravel

and gray sandy Clay.scesececccssens 15 22
Clay, sendy, gray, small strips of

13gNiteeeesseasacnssosnensoasntasss 3h 258
Boulders and gravel, small strips of

1igniteesessassecsoscassascnncccanes 32 290
Boulders and graveliscecsssvsossscosns 20 310

Fort Union Formation:
Lignite and some gravel (wash-down) . . Ly 31h
Clay, sandy, GroY-esecceesccsscoscnce 1 315

Hole filled

*Log obtained from LaRocque and others
(open-file report)
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TABLE L.--Logs of test holes -- Continued

152-88-31cde
Test hole 538
Burke County

Formation Material Thickness  Depth
(feet) (feet)

Glacial drift:

Topsoll, dark-DroWhieieesecrossacsnnns 1 1
Clay, sandy, yellow tO gray.ceeseccesss 2 3
Clay, sandy, yellowish-gray (till).... ;. 10
Sand, medium to coarse, clea@N.scsseeses 12 22
Clay, gravelly, medium-gray (till).... 62 8l
Clay, very sandy, yellowish-gray (till) 11 95
Clay, bouldery, light-gray (till)..... 38 133
Gravely; grogulalcssvessssispssssionasis 3 136
Clay, gravelly, gray (till).ceeceeeess 22 158
Gravel and boulderSeesececssesscesesce 25 183
Clay, sandy, bouldery, yellowish-gray

(t111) ceuvevenaoonvansnnoasnnnnncnne 22 205
Clay, gravelly,medium-gray (till)..... 95 300

Fort Union Formation:
Clay, shaley, light-gray. Poor samples. 3 303
162-89-kbbb

Test hole 327
Burke County

Glacial drift:

Topsoil,; bBandy, Dlack.eeissorecssssens 1 1
Clay, very sand and gravelly, tan

(% T 11 12
Sand, fine to very coarse, and some

Tife Brovelason snannsnwen snnsvesnnns T 19
Clay, sandy, pebbly, tan (till).ee.e.. 17 36
Cley, sandy, pebbly, gray (till)...... 8h 120
Clay, sendy, hard, gray. Numerous

boulders (XL} sessrnasssssiasinnnad 95 215
Cley, sandy, hard, gray; cavings

predominant in samples (£1ll).veeces 69 284
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TABLE L.--Logs of test holes -- Continued

162-89-8aaa
Test hole 326
Burke County

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

Topsoil, sendy, blackesecececossassoose 1 1
Clay, vellow, S8NAYeeescsssosscnsscces 3 b
Clay, sandy, gravelly, tan (till)..... 10 1L
Clay, sandy, pebbly, bouldery (till).. 2k 38
Gravel, medium t0 COBrSC.ccscescsescs 12 50
Clay, sandy, boulders, gray (till).... 171 221
Sand, medium and coarse, clayey, gray. 11 232
Clay, sandy, gray, with lignite

Pregments (FilE)cusanvsvsvnesvunanan 22 25k
Clay, smooth, grayish-brown (till).... 11 265
Clay, sandy, gray, lignite fragments

(1L} s ssapusessannsenanmswomeessennn 72 337
Clay, sandy, yellowish-brown (till)... 8 345
Clay, sandy, grsy, sand and gravel,

cavings in semples (till).cesesecnes 65 k10

Fort Union Formation:

Play; EPafesrsnunas sevusnvs ussusavnanns 5 415
Clay, shaley, blacK.eeeseesssesssosass 5 420
Clay; smooth; Er&Fessesswssvenanvesvan 10 130
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TABLE L,--Logs of test holes =-- Continued

162-89~13ce
Missouri-Souris test hole¥*
Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
SOil--n-p-ooouno.o.ooo-nooos-ao---o-co l l
Clay, sandy, yelloWeeeeessososavossens K 5
Clay, sandy, yellow, with some gravel. 11 16
Clay, sendy, gray with some gravel.... 5 21
Sand, fine, and gravel.cccecessssecscss 2 23
Clay, sandy, gray with some gravel.... 15 38
GIravVEl.voessensscosascnocrasasssnasnas 2 40
Clay, sandy, gray, with some boulders. 3 L3
BonlierssiivinsksdassbBiadde s KRG AB 6 EFE 1 Ly
Clay, sand, gray, with some gravel
pnd Houlderssssss cuvessnvasunsywens L 48
Clay, sandy, gray, with some gravel
and lignite fragmentS.svesecssoesess Ll 92
Sand, fineieseseserssccssssosssacssenss 1 93
Clay, sandy, gray, with some gravel
and lignite fregmentS.seceecscsceses 3 96
Boulder, granite.ieesessscscsassssansans 2 o8
Clay, sandy, gray with some gravel.... T 105
Clay, sendy, gray, with some gravel
and lignite fragmentS.cveesecscssess o) 145
BPEVEL y 5o s 4 05U RES GH P EEF AR E G 1 146
Clay, sandy, gray, with small strips of
gravel and lignite fragmentS...eese. 16 162
Gravel and lignite fragments with strips
of gray dehdy ElEfcrnnvvnnsxmannnnen 6 168
Clay, sandy, gray, with small strips of
gravel and lignite fragmentS.ceeeses 17 185
Fort Union Formation:
LIttt snnbinnd vihmnddrr shesaabhaNas 3 188
Lignite, with strips of white clay.... 30 218
Cley, white, with strips of lignite... 20 238
Limestone, grey.eecesseseessesoscassass 3 2kl
Sand, grayecscesecsssessocscansccssans 9 250

Hole filled

*Log obtained from LaRocque and others
(open-file report)
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TABLE k.--Logs of test holes -- Continued

162-89-16bbe
Test hole 325
Burke County

Formation Material Thickness

Zfeeti

Glacial drift:
Topsoil, sandy, blacKk.ccseosnsesvosses
Clay, sandy, light-gray.cecsccecessse
Sand, fine to medium.seessssseosannss
Clay, yellow,; with interbedded sand
ghd gramhl (BT in cexmwmnmemunmnmns
Clay, sandy, pebbly, ten (till).ee...
Clay, sandy, pebbly, dark-gray (till) 2
Clay, pebbly, yellow (till)...cieeeees
Clay, pebbly, dark-gray (till).e..s.. L5
Clay, sandy, and very gravelly, dark-
gray TPilR)ssssusssssursnassgvaivass 90
Clay, sandy, tan (till)sieeciocessvens 12
Clay, very sandy, tan and gray. A lot
of coarse sand and gravel (till)... 17
Fort Union Formation:
Clay, smooth, light-green.cceccesssces 9

= O\ O =N

162-89-21bbb
Test hole 32L
Burke County

Glacial drift:
Topsoll, sandy, blacKiesecocssscoessns 1l
Clay, sandy, pebbly, tan (till)...... 7
Clay, sandy, pebbly, brown (till).... 12
Clay, sandy, pebbly, gray (till)..... 128
Fort Union Formation:
Clay, sandy, SreYecsessssesssssacensse 12
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TABIE L.--Logs of test holes -- Continued

162-89-2844d
Missouri~Souris test hole¥

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

f;oilltootil.'l.lilloiil.i!l...'.‘ll.‘ 3 3

Clay, yelloWeeeevesooossssssnesscuens 10 13
Clay, sandy, gray with some gravel... 38 51
Sand, fine and gravel...ceecesceesans W 55
(lay, sandy, gray, with some gravel.. 11 66
Clay, sandy, gray, with some strips of

limestonEsseas i cavnnnssnnrsasnmensnn 6 12
Clay, sandy, gray, with some gravel.. 28 100
Limestone and "sand" roCK.ceesccsccee L 101
Clay, sandy, gray, with some gravel and

lignite fragmentSeeiescresvsescoass 1h 115

Fort Union Formation:

Clay, Sroyeceesoccsscsasssrsscassronsns 5 120
Ligniteeeiesecosscsscssiscessccnssanens 2 122
Clay, light-grayeeseeesececocesssanss 23 145

Hole Tfilled

¥Log obtained from LaRocque and others
(open-file report)
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TABLE L4.--Logs of test holes -~ Continued

162-89-29aa8
Test hole 323
Burke County

Formetion Material Thickness  Depth
(feet) (feet)

Glecial drift:

Topsoil, sandy, black..ivesecssassasce 1 1
Bley, pebbly; tém (B3] cernnnnumnvna 23 2l
Clay, gravelly, tan (till)eeescoccoes 16 Lo
Clay, sendy; tean (B11l)eecossscsneces 6 L6
Sand, cemented; tal.seesiscscocesnans 5 51
Clay, sandy, gravelly, tan (till).... 2 53
Clay, sandy, pebbly, bluish-gray (till) 51 10k
Sand, fine silty, clayey, light-gray. 13 117
Clay, sandy, pebbly,bluish-gray (till) 50 167
Gravel and rock fragments, predominant-
1y dad it ii8. e e rannensunmunsnisn h 171
(Gravel, fine, mixed with clay.eesceee 4 175
Clay, sandy, pebbly, bluish-gray
{BETL) wnnsnspuununns sensnnannnxnnns 33 208
Fort Union Formation:
ligniteeesreenssnssncosesscccssasccna 1 209
Clay, sauldy; ErOyessecssessnsersses e 7 216
lay, BehdY,; DIOWhesrsosssdisgsssssss b 220
Clay, sandy, EraY¥escessesosscssscsscs 10 230
162-89-33bbb
Test hole 322
Burke County
Glecial drift:
Topsoll, sandy, Drowleecsesssscsovces 1 1
Clay, gravelly, tan.ccseceseesovcvnes 2 3
Band; FPinBecsesessennssosorennssnnnnd 1 L
Clay, sandy, pebbly, tan (till)...... 26 30
Cley, sandy, bouldery, gray (till)... 16 L6
Fort Union Formation:
Tignite.csesssnsssevinssosssncapsonnns 2 L8
0lay,; Br8Ycssecesssssssssnscssnsosoess 30 78
Clay, very sandy, light-grayeceecesecss 2 80
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TABLE lL.--Logs of test holes -- Continued

162-89-35cc0
Test hole 536
Burke County

Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Clay, sandy, yellowish-gray (till)... 17 1
¢lay, bouldery, medium-gray (till)... 64 81
Fort Union Formation:
(lay, shaley, sandy, light-gray...... 5 86
TAigniteesssssencvarssonsscnsnnosnasns L 90
162-89-35d4d
Test hole 537
Burke County
Glecial drift:
Clay, sendy, yellowish-gray (till)... 3k 3k
Clay, sandy, bouldery, medium-gray
(£111) eeevecosnoncnsvvnssscccccsans 66 100
BravVelesscocssssssosossssovsssnnssses L 104
Clay, bouldery, medium-gray (till)... 12 116
Fort Union Formation:
Clay, sheley, light-grayescescsocesas L 120
162-90-10cbe
U. S. Bureau of Reclamation test hole¥*
Glacial drift:
Soil, silty, DrOWNesssseseseansososcs 1.7 YT
Clay, silty, olive-brown with salt
POCKELS s eeessossosssosasnsnsacansee 13.3 15.0
Sand, clayey, stratified, olive-brown L0 16.0
Clay, silty, 0live-brown.eesesssceces 6.5 22.5

#Log obtained from LaRocque and others
(open-file report)
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TABLE 4.--Logs of test holes -- Continued

162-90-34kaddl
Test hole 547
Burke County

Formation Material Thickness Depth
(feet) (feet)
Glecial drift:
Topsoil, dark-bDroWn.seecsssssccsssass 1 1
Clay, gravelly, yellowish-gray (till) 10 11
Fort Union Formation:
Clay, lighb-groyesicssvovsssnrsssnces 1 12
Ligniteecevesesassssossoasasseasesane 6 18
Clay; Llighb-grayeses sevessnisvssnsssns 2 20
163-89-17da
Missouri-Souris test hole#
Glacial drift:
Sand, brown, and boulderSeeeecsveceas 10 10
Oley; sendy; DEOWhssscvsssssasnsssane 16 26
SandstonEivecssssoscssssssssososssans 1 27
Clay, sandy, brown, with strips of
limestongisesssiisssiassavosansibiss 3 30
Clay, sandy, Sr&Yeesesesscsescsccscns 17 b
Clay; sandy; DroWhesssxsssses envnnnsns 1 48
Clay, sandy, gray, with lignite fragments 60 108
Cleay, sandy, gray, with some gravel
and lignlbe.ssesssvenssvvsnsninssus 51 159
Send, fine, and gravel with boulders
and lignite FragmentSisessvenssosns 30 189
Bouldeleivebansanboniigdidesiniininis 2 191
S58nd, fine, and gravel with boulders
and lignite fragmentS.ivessscsccasne 9 200
Boulders, with gravel and fine sand.. 3 203
Gravel, with lignite fragmentS.e.eses 8 211
Gravel, fine sand with boulders, strips
of clay and lignite fragmentS.esess TL 282
Fort Union Formation:
Sand, fine, grayeceesvescescsccsscoss 18 300

Hole filled

¥Log obtained from LeRocque and others
(open-Tile report)
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TTABLE !i.~-Logs of test holes -- Continued

163-89-21bbb
Test hole 329
Burke County

Formetion Material Thickness Depth
(feet) (feet)

Glacial drift:

Topsoil, sandy, blacKkiessessssoeosans 1 1
Clay, sandy, light-brown and gray... 2 3
Clay, sandy, pebbly, tan (till).e.cecs. 17 20
Sand, coarse, ClayeYieseeeoscsesessns 6 26
Clay, sendy, bouldery, tan (till).... 16 L2
Clay, gray with sand, gravel and

numerous boulders (till).eevesecsse 175 217
Clay, yellow and white;sand, gravel,

and numerous boulders (till)eeceess 18 235
Gravel and boulders. Hole abandoned. 5 2h0o

163-89-29add
Test hole 328
Burke County

Glacial drift:

Topsoil, sandy, blacKicscsasssssosses 1 1
Clay, sendy, light-tan (£ill)e.cessss 18 19
Clay, sandy, tan (£ill)eeeveceesvcoss 11 30
Sand, fine, medium, and COArS€ecsasss 5 35
Sand, Tine to very coarse, clayey.... 5 4o
Sand; fine and mediUmesecececesssrsese 10 50
Gravel, fine and considerable clay... 5 55
Clay, very gravelly, dark-gray (till) 15 70

Clay, gray. Numerous limestone,
dolomite and other rock fragments

scattered throughout sample (till). 77 147
Fort Union Formation: )
Clay, light-gray 0 whit€eseeasssecos 8 155
Clay,; Tighb~brftiMasssevssvonsnnnssvns 5 160
Core obtained from 160-170 feet.
Clay, Gark-grayieeescosesescassssnsas 2 162
Clay, very light greenish-gray,
becoming nearly white in places.... "{'-%— 1693
Clay, sandy, dark-gray to black.eeoo. 5 170
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TABLE L.--Logs of test holes -- Continued
163-90-15¢cc
Missouri-Souris test hole*

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

S03leacesenvenesasnoonrsarsessosccncses 1 1
Clay, sendy, yellow, with some gravel 18 19
Clay, sandy, gray, wlth some gravel.. 28 L7
GYaVEL. eseeeesecessascssosssscassosse 2 L9
Clay, sandy, Srayessssssssssssccossas 1 50
Bravelicioinss snsonnasnmnnnsnasdedish 9 59
Clay, sandy, gray, with some gravel.. 31 20
Clay, sandy, gray, with some gravel

and boulderSeeesssssasserasorecrsas 20 110
Clay, gray, with some gravel, boulders,

and lignite fragmentS.sereesssscsns 62 172
Boulders, with gravel and lignite

fragmentSecsescescorsscsscsansosacss 50 222

Fort Union Formation:

Lignite, hardeceecsessccosscrsnsscosas 8 230

Hole filled

¥Log obtained from LaRocque and others
(open-file report)
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TABLE k4.--Logs of test holes -- Continued
163-90-36ch
Missouri-Souris test hole*

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

SOil.l.l..'totl.ﬁ'.ol.cl!".‘..'.ll'. 3 3
Olay, PEElWes sunsnss annnnnssseewnsss 6 9
Clay, brown, with some gravel.secsses 19 28
Clay, Grafececsesssescassscscsssasans 8 36
Clay, sandy, gray, with some gravel

and lignite fragmentS.cececersecees 11k 150
Boulder, limestonCeseissveessasssnsses 1 151
Clay, sandy, gray, with some gravel

and lignite fragmentSeseescesccccss 18 169
Gravel wish strips of gray sandy clay 3 172
Clay, sandy, gray, with lignite

POEERTTHR & w0 w0 0 e w6 W W 8 180
Gravel and boulderSiseecessscscossese 21 201
Clay, sandy, gray, with some gravel.. 5 206

Fort Union Formation:

Lignite, harGeececerssecsescosccsosess 1h 220
SENA; Erffssssvnvsnunsssarsavsanuesnn 15 235

Hole filled

*Log obtained from LeRocque and others
(open-file report)
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