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GEOLOGY ~~D OCCURRENCE OF GROUND WATER NEAR BOWBELLS,
BURKE AND {'lARDCOUNTIES, NOIITH DAKOTA

By
H. M. Jensen

ABSTRACT

The Bowbells area, comprising about 212 square miles, is in
northwestern North Dakota. The land surface is a gent 1y rollin~ upland
plain, 1tlhichis broken by the relatively deep valley of· the south-
flowing Des Lacs River and its shallow tributary drainage system.

The area is underlain by rocks of Paleozoic, ~~sozoic, and Cenozoic
ages. The Tongue River Hember 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 'iater in the Bmibells area is obtained from aquifers in the
Tongue River ~~mber and e1acia1 drift. Bedrock aquifers are found
in beds of sandy clay, sand, and (or) lignite. The aquifers yield
water to wells that supply 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) 31acio-
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.
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Glaciofluvial deposits are contained in terraces, diversion
channels, kames and eskers, and out\'Jashchannels. 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 out\>lashchannels yield small quantities of water to wells. The
drift aquifers generally supply enough \'Jaterfor domestic and farm
use.

Alluviun 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 percolation of
rain or melting snow. The regional movement of ground water in the
bedrock seems to be northeast\'Jard,but it probably differs locally.

Hater of a quality adequate to meet U.S. Public Health Standards
is difficult to obtain in the BO\>lbellsarea. 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. Shallow wells in saturated glaciofluvial deposits
yield less highly mineralized water.
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INTRODUCTlml

Location and General Features of the Area

The Bowbells area cOI~rises about 212 square miles of Burke and
Hard Counties in northwestern North Dakota (fig. 1). The area includes
::Ill of Tps. 161~ 162, and 163 N., R. 89 ~iJ., and parts of Tps. 161, 162,
and 163 N., Rs. 88 and 90 ;/.~ and T. 164 N., Rs. 88, 89, and 90 W.

Bowbells, the only city in the area, had a population of 680 in
1960. The unincorporated communities of North~ate and Coteau are
also in the report area. The highway transportation network consists
of U.S. Highway 52 and State lligh\'lays8 and 5, which intersect at
BO\"lbells. The Great Northern Rai 1road and the Minneapolis, St. Paul
and Sault Ste. Marie Railroad serve the area. The principal occupation
is farming; the main crop is wheat.

The average annual precipitation recorded by the U.S. Weather
Bureau at Bowbells was 15.38 inches from 1925 to 1959. The avera~e
annual t~Jperature during the sa~e period was 38.1°P.
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Purpose and Scope of the Investigation

The United States Geological Survey, the North Dakota State l'Jater
Conservation Commission, and the North Dakota Geological Survey cooperate
in investigating the ground-l;,aterresources of North Dakota. Hany
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 ~round-

water sources near the city.
This report describes a reconnaissance of ground-water conditions

in the vicinity of Bowbells, N. Oak., and includes compilation and
interpret ation of dat a <lerived from test drill ing, from an inventory
of existing ''lells,from chemical analyses of ,-.ratersamples, and
from published reports and open-file records.

- 4 -



Previous Investigations

The geology and occurrence of p;round water in a large part of

northwestern North Dakota were Lapped and described as a part of the

program of the Department of the Interior for thedo::velopment 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 sho\m as figure 4 in this report. A study of the available

ground-liater resources for the city of BO\\1bellstl/as 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 municba1 ''later supplies was made by

Abbott and Voedisch, (1938).
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Physiographic Features

The Bowbells area is in the northwestern part of the Drift Prairie
physiographic region defined by Simpson (1919, p. 5). (See fig. 1.) The
land surface is a gently rolling upland plain. It sloryes 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 tnlica1 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 Dart 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 nlain and 11as a
width of about 1,200 feet. Its depth and l.,ridthincrease to about 170
feet and 3,700 fcet, respectively, at the southern edge of the Bowbells
area. Much of the valley floor is covered by a shallo", lake. The
water level in the lake, which is named L~per 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 flO\o[eastlo[ardthrough the southern and northern parts 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 ban!<s
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 tllird the section in which the well or test hole is located.
The lower case letters (a, b, c, d) following the section number
designate the quarter section, quarter-quarter section, and quarter-
quarter-quarter section (lO-acre tract). If more than one well is
located in a IO-acre tract, consecutive numerals are added after the
lower case letters. The well-numbering system is illustrated in
figure 2.
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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 tresozoic formations composed of
marine limestone, dolomite, sandstonn, and shale were deposited in
the area.

During the Paleocene 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 knm~ to be exposed in the report
area; if older drifts occur, no positive evidence of then 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.
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As the last ice sheet melted and disappeared from the area, melt
water flowed from the stagnating ice bloc';~ along numerous outwash
charnels (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 veJilleyin the area was largely scoured by melt \\later
from the last ice sheet. The former river channel in the 3m\lbells
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 "lest 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 Hissouri along the contact of the ground
moraine and the underlying Fort Union Formation until intercepted

by the river valley.
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Geologic Formations and Their Water-Bearing Pro erties

Information regarding the stratigraphy of the BOHbells area was
obtained by geologie 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 tIle wells and test
holes are shown on figure 3, and the test-hole logs are shmvn 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. TI1e 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 shmm in figure S.
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 were 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 l.--Cretaceous, Tertiary, and Quaternary stratigraphy in the
Bowbells area

Cenozoic Era
Quaternary System

Recent Series
Alluvium

Pleistocene Series
Wisconsin Glaciation

Glaciofluvial deposits
Till and associated sand and gravel deposits

Pre-Wisconsin(?) Glaciation
Tertiary System

Paleocene Series
Fort Union Formation

Tongue River Member
Cannonball Hember

r4esozoic Era
Cretaceous System

Upper Cretaceous Series
Hell Creek Formation
Fox Hills(?) Sandstone
Pierre Shale
Niobrara Formation
Carlile Shale
Greenhorn Limestone
Graneros Shale

Lower Cretaceous Series
Dakota Sandstone

- 11 -



EXPLANATION

~~ik~
.lluviu.,

:0-
Il:
C
Z
Il:

'"~C:::)
II

Landi lid.
_,polit.

I::~::l.:~~.:
RiVlr-t.rrac.d.,••its

Ll.ill
Out.alh Cllon"'1

de,osif.

[01I~
Ground- •••.• i••

tll,Hits

•
Ka••• OM Elk',

de,olit.

DiurliOn"'cr.,n"ll

tI',"I"

A ~
I I

LOCATION OF .EOLOlIIC SECTION

R90W 102-15' fl. 89 w:
I .!l 0 2111LES
1iL.....5il!!liiiiiiil!!!!lliiiiiiil!!!!!!i

R. 88 w:
(1I001'IEO '''011 LEIIKE. 'UOI

FIGURE4--GEOLOGIC MAP OF THE BOWBELLS AREA



Bedrock

Older rocks.--A thick sequence of older sedimentary rocks of
Paleozoic and Mesozoic age underlie the Cretaceous rocks in the
BoWJ)'Us area. Although sone of these rocks probably are water
bearing, they are not presently considered to be 6f 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 ~lesozoic
rocks (table 1). Lemke (1960, p. ll-2d) ascribes a total of 3,060
feet to the Cretaceous System in the Souris River area. Most of
these rocks consist of shale and are unimporta~t 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.
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!ort Union Formation.--The youngest bedrock throu~hout 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 (l6l-89-5aad).
The Fort lh1ion has been subdivided into several members in some other
areas of the Great Plains, \l1herethe formation is \'Jellexnosed. 1IO\l1eVer,

these units cannot be distinguished readily on the basis of drill
cuttings. The test-drilling data indicate that the Fort Union consists
mainly of alternating and discontinuous beds of light- to dark-gray
clay and sandy clay, beds.of light-gray uniform fine sand, and lignite.

The beds described above probably represent the Tongue River i'1ember
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 shO\q stratification. Beds or horizons are
apparently discontinuous through the report area, as no snecific

marker beds \'lereidentified.
The stratigraphically lower Cannonball Member of the Fort Union

Fonnation was not identified from drill cuttings. The member crops
out in the vicinity of Sawyer, about 80 miles southeast of Bowbells
(BrO\m and Lemke, 1948). It consists of alternating beds of gray to
tan silt, sand, and sandy shale. The member su,!,plies\l1aterto ,,,ells
in central and south-central North Dakota, but it is not known to

yield water to wells in the report area.
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The Tongue River Hember 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 SO feet to more than 500 feet, yield "Jater that supplies the
municipal water system of Bowbells, private residences in the small
communities of Northgate and Coteau, and numerous farmsteads (table 3).

\'Jaterfor 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 deoosits. Thirty-six test holes penetrated the entire
thickness of glacial drift. Althoueh 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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Till and associated sand and gravel deposits.--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 lllhere

locally covered by glaciofluvial or recent alluvial deposits. The till

is predominantly 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-yel1o\~ or yelloN-brmm; the lm'ler part of the till is not

oxidized and is bluish gray. The till Nas 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 sa.nd and gravel deposits, commonat the

base of glacial drift, probably have a larger areal extent. Both the

lenticular and the discontinuous sand and ~ravel bodies were deposited

by local melt "later 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
(16l-89-Scadl) to 410 feet in test hole 326 (162-89-8aaa) and averages
106 feet. However, 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, except 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.
TIlemost 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. ~Jells 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 deposits; 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 de')osits.--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 meltin~ 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 backs lopes that are gentle to moderately steep. The drainage
through these channels is by small intermittent and discontinuous streams;
some channels contain only ponds and marshes. East of the Des Lacs
River the outwash channels are shallot'ier. 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. COIll17lonlythe 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). l~ere
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 principal 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 depeeits in the
Bowbells area are not known to yield water to wells.
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Recharge, Movement, and Discharge of Ground Water

TIle 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 ~reater 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 precipitation occurs. Primary recharge areas are lakes, marshes,

sloughs, and areas of permeable surficial deposits.
The regional movement of grotmd water in the bedrock aquifers

appears to be northeastward. Locally in both drift and bedrock aquifers,
the direction of movement is controlled by topo~raphy, 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 \>lithdra\·,alor loss of water from the

ground-water reservoir. The water is removed by evapotranspiration,
by flow into streams, springs, seeus, by underflow that leaves the area,
and by pumping from wells.
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QUALITY OF WATER

\~ater dissolves a part of the mineral constituents of the rock
particles as it moves to\vard and through an aquifer. The amount of
material dissolved depends princi~Qlly 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 \'laterthat 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 ,,,ratersamples from p,lacial drift and bedrock
in the Bowbells area are listed in table 2. A~alyses of water from
the glacial drift show extreme variability in chemical quality.
The water from medium to coarse-grained deposits, for exa~ple water
from a shallow well (l6l-89-3bcb), has a relatively low dissolved-
solids content. Water from well l62-89-3ada, whidl taps a sand and
gravel lens enclosed in the till, has a dissolved-solids content of
more than 1,500 ppm. A shallow well (162-90-10cbc) tappin~ 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 foroations.
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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 \'I1asthe predominant cation.
If S0. four of the Fort Union Formation water samples are of the sodinm
bicarbonate type and four are of the sodium sulfate type. However,
LaRocque, Swenson, and Greenman, (1951, p. 65) classify water from
the Fort Union Fonnation into the following types: a hard calcium
sulfate water generally obtained from shallow wells, and a soft sodium
bicarbonate \'laternormally 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.
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The quality of \'laterfor public supply and domestic use commonly
is evaluated in relation to standards of the U.S. Public Health Service
for drinking water. The standards, adopted in 1914 to protect the
hoalth 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 follm~s:

Constituent

Iron (Fe)-------------------------

Manganese (~n)--------------------
Sulfate (504)---------------------
Chloride (el)---------------------
Fluoride (F)----------------------
Nitrate (N03)---------------------
Dissolved solids------------------

~1aximwn
concentration

:?pm
0.3

.05

250

250

1.7
45

500

a/

h/
a/Based on annual average of maximum daily air temperatures

at Bowbells.
b/Dissolved-so1ids content of 1,000 ppm is permitted if water

of better quality is not available.

The data in table 2 shm1 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 North Dakota, for many years without
reported ill effects.
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SUHMARY 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 snowmelt. 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 replenish 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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AquifeTs 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 outwash
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 Nells in
the Bowbells area. The municipal system at Bowbells, the residents in
the cOmnR1nities 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 preci~itation.
Droughts influence the quantity and may affect tile quality of water
available to wells; to insure a perennial water supply frffinp,round water,
therefore, conservation measures will be needed as withdrawal increase.
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Geologic source: Qd, glacial drift; Tf, Fort Union Formation
Results in parts per million except as indicated

TABLE 2. --Chemical

~ - !::
~ +J 0 III ~ ~
~

~ .r-! l.!-I.l"'4
~ U ~ lI-t~ +J o III ::I ::l

::I 0 .r-! U Ol.l-f lI-tu >. ,..... 9 .l"'4 .r-!
I:: Q) br ~ '-' o ~ C).-4 (lj N

III _ F.: III
~ ~ o ::I ... .-4 U (lj uO .l"'4 _ (l.) or ::I_ III

...• ~ tij .-40 ;; ...• ~.-4 ~ !:: .r-!.r-! 1::- u C'C ~:: ••••• ell (lj,....,

...•
SI::

o III p, .-4 +JO ::I C1S •••• U') o ~ .-IU bC'-' "0:2: +J~
~ Q) ~ Q C1S U 0 'M '-' ~u.. C'd'-' CIl 0'-' o '-'
~ '" o :l: 0 U) U) 1-1 '-' U .•.. U) 0..,..:,

161-89
3bcb Peter Thomnson Qd 14 1950 A .... 0.15 65 24 ·..
Sacc2 City of Bowbells Tf 710 1950 A ·.. .19 8 3 ... ·..
Sacc3 •• do •••• Tf 227 1950 A • •• .2 7 3
5dab Test hole 331 Tf 100 9-22-50 A • •• .14 53 19 II ••

16bcc Test hole 532 Tf 300 5-29-52 A · .. 2.2 79 29 447 · ..
26dca Jorgen Hansen Tf 237 6- 6-47 B 14 .27 8.5 5.0 763 2.4

161-90
11cdc 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 B 11 .02 7.5 4.8 752 2.0
35dcc Arnold Anderson •• • • • 6- 6..47 B 20 .1 235 54 400 18

162-90
10cbe U.S. Bureau of

Reclamation test
hole Qd 22.5 8-28-51 B 16 ••• 407 2,410 2,720

163-89
8add R. G. Emerson Qd 153 6- 5-47 B 13 .05 45 21 729 3.2
25ada George Swenson Qd 200 6- 2-48 B 2.5 .80 36 21 978 15
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analyses of ground \'later

Source of analysis: A, State Laboratories,
Bismarck, N. Oak. , B, U.S. Geological
Survey, Lincoln, Nebr.

,.,
I a>

f/l ,..... 6 p-,.....
a> (\j "0 U

+J Q) "0 Cl> 0 f/lO

(\j +J Q) Cli f/l <Uf/l+J Oll'l

s::- (\j Q) "0 "'CJ Q) f/l >"0 (\j e OQ)~N° t-I') s:::- +J •.-4,..... '.-4 +J ,..... (J) t-I') •..•• .-4 •..• +J =' 'M 0 i1il
..00 ° t-I') (\j,..... ••••••• •.. ,..... (\j t-I') s::: t::0 0 ••••=' S:::'M

!.Hao+J
..,..

•.•u .00 !.H "d' oU 0!:1.. •..0 0_ "t:lU f/lOOIl>"O -.-4 '"' (\j
'P.

ftS:I: ,",u ...•e ...• '-' =''-' +JZ
'"' rt:l $...i ~

f/lf/l •••• oo O+JO
()'-' (\j'-' ='00 6 ...• . .-4 '-' 0'-' alU . .-4 cd ~ f/l II>0· •..••

. .-4 U t!j '-' !:1.. Z t:X:l - 0 o I'.) 0.. =' ~ e,..J.• ,

0 '-' Cl. t/)"t:l'-'O

184 24 63 ... ·.. 0.02 ·.. 262 ·... ·. ••••• • ••

1,400 ... 28 313 ·.. .01 • •• 34 • ••• • • ..... ·..
1,010 209 5 158 • •• .01 ·.. 28 ·... ·. ..... ·..

544 96 861 26 ·.. .02 ·.. 211 ·... ·. ..... ·..
642 ... 711 18 ·.. 21.7 ·.. 316 ·... 75 ..... 7.8
964 24 814 36 1.4 1.8 0.27 42 2,150 97 3,090 8.3

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 2,090 8.0
202 0 1,000 6.0 .7 .0 .38 132 1,670 88 2,360 7.7

1,680 0 6.4 186 1.4 .0 .17 38 1,810 98 2,530 7.9
500 0 1,170 16 .4 1.5 .54 808 2,160 51 2,350 ...

805 o 15,400 107 2.0 1.1 ••...)0_000 21,500 35 18,400 7.8

844 35 872
566 5 1,710

58
34

.6 1.5 .46 199

.6 1.6 .40 176
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Depth of well and depth to water: Measured
depths given in feet, tenths, and hundredths;
reported depths given in feet.

Type of we 11 : Dr, drilled; Du, dug.

TABLE 3.--Records

Location Owner
No. or name

Depth
of well

(feet)

Diameter Type
or size
(inches)

Date Depth to
completed water

below land
surfa.ce(feet)

161-88
5aba Test hole 541 110 5 Dr 6-21-52 .'......
5bab Test hole 540 250 5 Dr 6-19-52 .......
5bb Vacant 4 Dr ....... 87.49
5bbb Test hole 539 3t~0 5 Dr 6-10-52 .......
6aal Floyd Bryan 285 ~ Dr ....... 100

6aa2 .. do .... 25 18 Dr ....... 8.50

6bbb Vacant 12 t!-8 Du ....... '-1-.98

17cacl Ma.rtin Peterson 296 3 Dr ....... 135·00

l7cac2 •• do •••• 11.2 42 Du ....... 9.80
17cca .. do .... 275 3 Dr ....... 145

18bddl Vacant 4 Dr ....... 109.00

l8bdd2 •• do •••• 22 6 Du ....... 9.71
20babl Arthur H. Hanson t~ Dr ....... 125
20bab2 .. do .... 21!-.t~0 6 Dr ....... 14.17

29ddd C. R. Johnson 19·00 1~8 Du ....... 6.27

31bcbl Vacant 4 Dr ....... lh5.61

31bcb2 •• d.o •••• 32 30 Du ....... 10.95

161-89
lbcb Bowbells Golf Club ••• Dr ....... 7.24
lccd Vacant 20 8 Dr ....... 16
2bbb John E. Cook 12 48 Du ....... 8.31
3bbb Albert Dahlmie 90 t! Dr ....... 6.56
3bcb Peter Thompson 11!+ 96 Du ....... 8.91
3dccl C.-rlSwenson 9lt. t!. Dr ....... 39·07
3dcc2 .. do .... 16 5 Dr ....... 6.52
haaal Test hole 10 22 5 Dr ....... ......
haaa2 •• do •••• 60 5 Dr 6- 2-52 ......
l~bbb Charles Speer 30 24 Du ....... 7.95
l~bcc Peter Thompson 92 4 Dr ....... 20.67

- 28a -



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, glacial drift.

Date of
measure-
ment

Use
of

water

Geologic Altitude
source of land

surface
(feet)

Remarks

....... T ... 1,815 See log •

....... T 1,820 •• Do ••••
10- 2-46 N ... 1,922
....... T 1,920 •• Do ••••

9-18-45 S Tf 1,919 Supply reported adequate; rust
particles.

9-18-45 D Qd 1,919 Supp ly reported small.
10- 2-46 S Qd 1,910
10- 2_1~6 S Tf 1,922 Supply reported adequate.
10- 2-46 D Qd 1,918 Supp 1y reported small.
10- 2-46 N Tf 1,925
10- 2_1~6 N 1,91~1
10- 2-46 N Qd 1,943
10- 2-46 S ... 1,921 Supply reported adequate.
10- 2-!l6 D Qd 1;921 Supply reported small.
7- 7-47 D'S Qd 1;9h7 Supp 1y reported adequate.,.,
10- 2-46 N 1)963
10- 2-46 N Qd 1,959

11- 7-50 PS Gd 1,932 Supply reported small.
9-24-45 D Qd 1,932 •• Do ••••

7-31-46 S Qd 1;938
7-31-46 S ... 1,9Q,0
7-31-46 PS Qd 1,931 See chemical analysis.
7-15-46 S Tf 1,949 Supply reported adequate.
7-15-46 D Q,d 1,932
....... T ..... See log.
....... T 1,9'-1.6 •• Do ••••

7-31-46 N Qd 1,950
7-12-46 N Tf 1,955
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TABLE 3.--Records

-------------
Location Owner Depth Diameter Type Date Depth to

No. or name of '\lell or size completed water be-
(feet) (inches) low land

surface
(feet)

161-89(Cont.)
4ccc Test hole 531 50 5 Dr 5-26-52 .......
5aac City of Bowbells 70 Dr 1910 .......
5aad Test hole 5'+8 600 5 Dr 7-16-52 .......
5accl City of Bowbells 230 8 Dr 1935 65
5acc2 .. do .•.• 710 12 Dr 1945 110

5acc3 •• do •••• 227 8 Dr 1936 220
5bbb Test hole 546 1~0 5 Dr 7-10-52 .......
5bcc Test hole 5 21 5 Dr ....... .......
5cadl Test hole 8 17 5 Dr ....... .......
5cad2 Test hole 9 17 5 Dr ....... ........
5cb Missouri-Souris

test hole 65 4 3/4 Dr 19117 3·00
5cbcl Test hole 1 67 5 Dr ....... .......
5cbc2 Test hole 2 21 5 Dr ....... .......
5cdal Test hole 6 17 5 Dr ....... .......
5cda2 TestlDle 7 17 5 Dr ....... .......
5dab Test hole 331 100 5 Dr 9-21-50 .......
5ddcl L. P. Christianson

97 4 Dr ....... 23.02
5ddc2 •• (10 •••• 80 5 Dr ....... 22.79
6ccd Mrs. \~. Gorman 58 6 Dr ....... 20.63
6daal Test hole 3 17 5 Dr ....... .......
6daa2 Test hole 4 12 5 Dr ....... .......
6dad Federal Land

Bank 70 Dr ....... .......
8baa Jolm Cook 100 5 Dr ....... 24.32
8cbb A. Fisher 102 5 Dr ....... 27.53
9bbbl A. G. Hiper ... 6 Dr ....... 23.94
9bbb2 •• do •••• 190 l~ Dr ....... .......
9bcc Test hole 530 115 5 Dr 5-2~--52 .......
10ddd Christ Olson 273 3 Dr ....... 130
lldaa Test hole 542 327 5 Dr 6-23-52 .......
12bbb L. Anderson 112 2 Dr ....... .......
13ccc Wm. Quanbeck 170 6 Dr ....... 116.92
13ddc Vacant 6 Dr ....... 118.1'-5
11~aaa A. C. Thompson 120 5 Dr ....... 26.05
14cdd J. P. Neve 12 Du ....... 8.81
lli-dad Pete Jordy 285 1,_ Dr ....... 100
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of wells and test holes -. Continued

Date of Use
measurement of

"Tater

Geologic Altitude
source of land

surface
(feet)

Remarks

....... T ... 1,962 See log.
7-12-52 N Tf Dark-brown color.
....... T ... 1)956 See log.
7-12-52 PS Tf 1,957
9-18-45 PS Tf 1,957 See chemical analysis.
6- 6-47 PS Tf 1,957 • .Do •.•.
....... T ·.. 1,955 See log •
....... T ·.. 1 ..9l~5 •• Do ••••
....... T ·.. 1,940 •• Do ••••
....... T ·.. 1,940 • .Do ••••

8-25-47 T ·.. 1,9l!-8 • .Do •• '•........ T ·.. 1,955 •.Do ••••....... T ·.. 1,953 • .Do ..••

....... T ·.. 1,950 • .Do •..•

....... T ·.. 1,9l~0 · .Do ..•.

....... T Tf 1,952 See log; chemical analysis.

7-12-46 D,S Tf 1,956 Supply reported adequate.
7-12-46 N Tf 1,956
7-12-46 N Tf 1,961
....... T ... ..... See log.
....... T ... l,9l~1 •• Do ••••

6- 9-47 S Tf 1,956 Brown color.
7-12-46 N Tf 1,956
7-12-46 N Tf 1,963
7-12-46 S Tf 1,959 Supply reported adequate.
6· 6-1n S Tf 1)960
....... T 1,961 See log.
7-15-46 S Tf 1,955 Supply reported adequate.
....... T 1,9tl-0 See log.
8- 1_ll6 N Tf 1,941
8- 1-46 S Tf 1,956
8- 1_ll6 N ... 1,951
7-15-t~6 S Tf 1,947
11- 7-50 D,Obs 1,949
7-15-t~6 S Tf 1,957
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TABLE 3.--Records

Location
No.

Owner
or name

Depth
of well

(feet)

Di emeter Type
or size
(inches)

Date
completed

Depth to
water below

land surface
(feet)

l6l-89(Cont.)
l4ddd Test hole 5'!·3 11!-0 5 Dr 7- 3-52 .......
l5ccc Ole Berg 160 6 Dr ....... 65.90
16bbb Test hole 529 295 5 Dr 5-22-52 .......
l6bcb Test hole 51!5 180 5 Dr 7- 9-52 .......
16bcc Test hole 532 300 5 Dr 5-26-52 51.49
l6cbc Test hole 5tl1~ 120 5 Dr 7- 8-52 .......
l6ccc Test hole 533 100 5 Dr 5-31-52 .......
l8cbc Vacant 11+ 16 Du ....... 6.84
l8cca •• do •••• 1~8 Du ....... 8.28
19daa Art Olson 180 6 Dr ....... 29.07
20aaa T'. Jacobson 96 5 Dr ....... 21!-.30
20 add Test hole 534 80 5 Dr 6- 2-52 .......
20dab Sam Knutson 27 52 Du ....... 8.12
2lbabl Tom Jacobson 150 Dr ....... 47.03

2lbab2 •• 0.0 •••• 15 8 Du ....... 10.02
21dad F. F. Haenhouse 100 5 Dr ....... 39.45
23aaa D. Bystedt 180 4 Dr ....... 70
23ccc Sam Knutson 170 6 Dr ....... 61~.55
2!~bbc Olson Bros. 180 6 Dr ....... 25.38
21~cbb H. C. Olson 180 6 Dr ....... 103.98
21!·ddd Richard Hanson 600 3 Dr ....... 120
25bcbl H. G. Hanson 271!. t~ Dr ........ 130
25bcb2 •• d,a •••• 35 36 Du ....... 9·50
26ccc1 Mrs. C. Carlson 265 3 Dr ....... 153.22
26ccc2 •• d.o •••• 24 1l-2 Du ....... 10.50
26dca Jorgen Hansen 237 3 Dr ....... 150

27aaa Vacant 6 Dr ....... 124.04
27bbbl H. H. Hanson 136 10 Dr ....... 39·95
2'7bbb2 •• d..o •••• 23 36 Du ....... 13.36
27ddd L. P. Christianson

220 5 Dr ....... 76.32
28aaal Fred Hanson 100 3 Dr ....... .......
28aaa2 Vacant ... 3 Dr ....... 120
28bcb Arthur Ekstrom 75 6 Dr ....... 16.17
28ddd Ed. Lindquist 24 48 Du ....... 16.62
29ccb Frank Lieichtnam 22 48 Du ....... 18.19
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of wells and test holes -- Continued

Date of
measure-
ment

Use
of

water
Geologic Altitude

source of land
surface

(feet)

Remarks

....... T 1,958 See log •
7 -13-1!.6 D,S Tf 1,971 Supply reported adequate.
....... T ... 1,91~5 See log.
....... T . . . 1)950 •• Do ••••

5-31-52 T Tf 1;960 See log; chemical analysis.
....... T 1,968 See log •
....... T 1,971 •• Do ••••
7-12-46 N Qd 1,958
11- 7-50 S)Obs Q,d 1;,961!-
7-12-~·6 D,S Tf 1,975 Supply reported adequate.
11- 7-50 Obs Tf
....... T 1,972 See log.
7-12-46 D,S Qd 1,970 Supply reported adequate.
7-12-46 S Tf 1,971 Supply reported adequate; brown

color.
7-12-46 D Gd 1,971
7-13-46 S Tf 1,973 Light-brown color.
8- 1_11-6 S Tf 1,961 Supply reported adequate.
7-15-46 S Tf 1,972
7-15-46 N Tf 1,953
8- 1-46 S Tf 1,962
7-15-46 N Tf 1,955 Soft.
7-15-46 S Tf 1,966 Supply reported adequate.
7-15-46 N Qd 1,966
7-13-46 S Tf 1,971 •• Do ••••
7-13-46 D Qd 1,971 •• Do ••••

7-15-46 S Tf 1,972 Supply reported adequate; see
chemical analysis.

8- I-h6 N 1,966
7-13-46 N Tf 1,976
7-13-4-6 N Qd 1,976
11- 7-50 Obs 1,965
8- 1-46 N 1,972
8- 1_1~6 S Tf 1,971 Supply reported adequate.
7-13-46 N 1,970
4,-22-L.-7 Obs Qd 1,982
11--22-47 D,Obs Qd 1,985
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TABLE 3.--Records

Location Owner Depth Diameter T;ype Date Depth to
No. or name of 'Well or size completed water below

(feet) (inches) land
su:rface
(feet)

161-89(Cont.)
30bad Alfred Sagnes 30 36 Du ....... 15·50
31aca Vacant 21 48 Du ....... 16.22
32aad Alfred Johnson 2h 24 Du ....... 15.47
33bbb I. A. Sageness 2t~ 48 Du ....... 16.35
33ddd F. Johnson 46 14 Du ....... 12.02
3l!.dad Wilfred I. Helms 300 l~_ Dr ....... 100
35babl R. A. Anderson 27 24 Du ....... 12.38
35bab2 •. do .... 27 36 Du ....... 11.!~2
36dd Missouri-Souris

test hole 315 h 3/4 Dr 7 -47 5·10

161-90
lbbb Mrs. E. Buckrud 180 t!. Dr ....... 19.75
2bad Raymond Mattson 261 5 Dr ....... 29·13
2ddb Vacant 31 12 Dr ....... 16.29
3ddd G. Nelson 187 6 Dr ....... 50
llcdc Carl Melby 89 5 Dr ....... 8.58
12aba Vacant t•. Dr ....... 8.29
12bcc .......... 1!·8 Du ....... 20.68
12cbc M. Hanson 30 30 Dr ....... 25.34
l2daa P. L. Hanson 13 t~8 Du ....... 0.18
l3abb Mike Mertes 30 48 Du ....... 18.91
llt.aaa Vacant 125 6 Dr ....... 19·93
It!.daa Carl A. Johnson 1.18 11· Dr ....... 15
15bcc Myre Epson 20 24 Du ....... 13·99
15dcc Vacant 1{. Dr ....... 2t~. 58
22bba Mrs. Edith Hah1und 31 2t]- Dr ....... 23.97
22cdc Harry Olson 1~3 24 Du ....... 35.08
22dcc Louis Sundin 60 11. Dr ....... 29·80
23bba Vacant 22 36 Du ....... 19.t~5
23bcd John Chrest 18 Dr ....... 29.94

23dbb H. Haroldson 200 3 Dr ....... 40
2!!·aaal S. Ross 63 t!. Dr ....... 18
2haaa2 M. Ross 30 t~8 Du ....... 11.12
2t!·bdc Emil Johnson 20 36 Du ....... 5.66
2!t-cbb Aden Nelson 24- 36 Du ....... 9.14
25babl Fred Bornstedt 30 t~2 Du ....... 16.72
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of'wells and test holes -- Continued

Date of Use
measure- of
ment water

Geologic Altitude
source of land

surface
(feet)

Remarks

7-12-46 S Qd 1,98~~ Supply reported adequate.
7-12-~-6 N Qd 2,OO~!-
7-13-~!·6 D,S Qd 1,9811- •• Do ••••
7-13-~1-6 D,S Qd 1,981 •• Do ••••

7-13-1.!-6 S Qd 1,977
7 -13-~t6 S Tf 1,965 •• Do ••••
7-13-46 S Qd 1,972 •• Do ••••
7-13-46 D Qd 1,973 •• Do ••••

8-13-1~7 T 1,962 See log.

8- 1-46 N Tf 1,952
7 -16-~!-6 D,S Tf 1,956 Supply reported adequate.
7 -11-1.1-6 N 1,958
9-15-45 D,S Tf 1,956 •• Do ••••
7-11-46 N Tf 1,958 See chemical analysis.
7-11-)+6 S Tf 1,959
7-11-~6 S Qd 1,971
7-11-h6 S Qd 1,970
~~-22-l.t7 Obs Qd 1,963
7-11-46 D)S Qd 1,973 Supply reported adequate.
7-11-46 S Tf 1,970
7-11-46 D,S Tf 1,966 · .Do .. -•.
7-10-1+6 S Qd 1,977
7- 9-~-6 N Tf 1,995
7- 9-46 S Qd 1,896
7- 9-'~6 D,S 1,931 • .Do •••.
7- 9-)+6 S Tf 2,021
7-11-46 N Qd 1,985
4-22-47 D,S Qd 1;997

Obs
7-11-46 D,S Tf 1,990 · .Do ....
7-12-1~6 D;S Tf 1;976 · .Do ••••
7-12-46 N Qd 1,970
7-11-46 N Qd 1,.972
7-11-46 S Qd 1,971.!- •• Do ••••

7-11-46 S Qd 1;986
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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)

161-90(Cont.)
25bab2 Fred Bornstedt 11 18 Du ....... 6.31
26bab F:cance Linstrom 190 5 Dr ....... 30.33
26cab Vacant 6 Dr ....... 27·21
3'~ddd T. H. Thompson 22 36 Du ....... 11.68
35adc Walfred Olson 1.'-0 ~-2 Du ..... ,. 31.61
35cdc Ed.'1aOlson 72 3 Dr ....... 25.52

162-88
7cba Ed Hedstrup 180 2 Dr ....... .......
17bbb Unknown 260 t~ Dr ....... 60
18ccb A. E. Kerke1ie 320 3 Dr ....... 80
19bba B. Dahle 18 48 Du ....... 12.70
20bca Howe Denny 8 48 Du ....... 6.91
30ccb UnJ:,nown 13 10 Du ....... 7.16
30ccc .. do .... 18 21~ Du ....... 5.~-4
31add Hrs. L. Durwood 248 I' Dr 1.~50 .......
31ccc R. F. Dodge 10 h8 Du ....... 3.45
31cdc Test hole 538 303 5 Dr 6- 5-52 .......
31ddc W. C. Mitchell 283 'i- Dr ....... 80.50

162-89
1bbd Haymond Swenson 18 ~-8 Du ....... 8.52

1ddb Albert Haas 12 60 Du ....... 6.55
2cdc Vacant 69 4 Dr ....... Dry
2dddl Simon Lynch 20 1.!-8 Du ....... 8.59
2ddd2 •• dc •••• 11.~ 24 Du ....... 8.07
3ada John Owens 182 2 Dr ....... 100

3cdc John Auffort 160 2 Dr ....... .......
4bbb Test hole 327 281~- 5 Dr 8-22~50 .......
t~cdc Vacant 7 1!-8 Du ....... 3J!-5
5aaal Smith Estate 378 21.. Dr ....... 902

5aaa2 .. do .••. 1,.2 1~8 Du ....... 28.56
5dddl Mrs. P. Peterson 8 36 Du ....... 5.~·6
5ddd2 •• do •••• 391~ 3 Dr 1910 69.60
6ada Siverling Estate 196 6 Dr ....... 8.66
7cdd E. K. Melby 150 2 Dr ....... .......
8aaa Test hole 326 1,·30 5 Dr 8-17-50 .......
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of wells and test holes -- Continued

Date of
measure-
ment

Use
of

water

Geologic Altitude
source of land

surface
(feet)

Remarks

7-ll-I!.6 N Q,d 1,981~
7-ll-1~6 D,S Tf 2,001 Supply reported adequate.
7-10_1~6 N 1,993
11- 7-50 N Qd 2,053
7-11-~·6 .D,S Tf 2,030 •• Do ••••
7-11-46 D,S Tf 2,01'-7 •• Do ••••

7-24-46 S .. 1,902 •• Do ••••

9-18-~'5 D,S Tf 1,899 • .Do ••••
7-24-1~6 S .. . 1,912 • .Do ••••
7-24-46 S Qd 1;916
7-2~.-46 N Qd 1,910
7-29-46 D,S Qd 1,907 •.Do•"••
7-29-h6 D,S Qd 1,910 •.Do••••
7-24-46 D,S Tf 1;927 • .Do ••••
9-18-45 D,S Qd 1,915....... T ·.. 1,900 See log.
7-29-46 S ·.. 1,922 Su~ply reported adequate.

11- 9-50 D,S
Obs Qd 1,907

7-24-46 S Qd 1,901
9-18-45 N ·.. 1;917
7-29-46 N Qd 1,908
7-29-46 N Qd 1,909
7-29-1~6 D,S Qd 1,921 Supply reported adequate; see

chemical analysis.
7-29-46 N Qd 1,921~
....... T 1)911 See log.
11- 7-50 Obs Qd 1,904
9-17-1'-5 S Tf 1,916
7- 7-47 Obs Qd 1,9~7
7-30-11-6 N Qd 1,908
8-15-51 Obs Tf 1,921 Temperature 42or.
7 -30_1~6 D,S Tf 1,931 Supply reported adequate.
7-27-46 S Qd 1,9':0
....... T ... 1,907 See log.
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TABLE 3.--Records

Location Owner Depth Diameter Type Date Depth to
No. or name of 'Tell or size completed water

(feet) (inches) below
land
surface
(feet)

162-89(Cont. )
&cc T. H. Aierson 6 Dr ....... 7h.85
8ddd John C. Walleen 460 6 Dr ....... 51.27
9abb Alvin Haas 265 3 Dr ....... 70
10ccc Vacant 6 Dr ....... 10.31
llbbb Unknown 25 Du ....... 1.87
12dcc Elzor Matte 12 t~2 Du ....... 5.90
13bcc Fritz Siemers 279 2 Dr ....... 60
13cc Missouri-Souris

test hole 250 ll-i- Dr 7 -47 16.63
13ddd Unknown ... 3 Dr ....... 6.~-3
14aab D.D. Billes1and 14 ... Du ....... 10
l5bcbl Andrew Zacharias 280 2 Dr ....... 60
15'~~b2 .. do .•.• 18 6 Dr ....... 13.13
16bbc Test hole 325 218 5 Dr 8-15-50 .......
17aad Frank. Schultz 10 1.18 Du ....... 4.53
17ccc Vacant 6 Dr ....... 30.95
18add Hilbert Pfeifer 200 4 Dr ....... 59·79
l8ccc Vacant 21. Dr ....... 2.58218dad P. J. Stuckey 200 6 Dr ....... 1.!-5.04
19dda H. W. Anderson 5 Dr ....... 56.87
20add John E. Cook 120 5 D:r ....... 59.10
21ad.d Albert Klein 90 I.~ Dr ....... 38
21bbb Test hole 324 170 5 Dr 8-11-50 .......
21bcc Arthur Reich 76 1+ Dr ....... 56.51
21daa Albert Klein 12 21.!- Du ....... 11-.45
22addl Frank. H. Redmer 120 3 Dr ....... 30
22add2 .. do .... 9 60 Du ....... 6.91
22ccc Frank. Dyer 81 5 Dr ....... 53·53
25aba A. Smith 180 2 Dr ....... 101.40
26bda Vacant 8 Dr ....... 10.83
28bcd Mary L. Corey 160 I~ Dr ....... 30
28dd Missouri -Souris

test hole 1!l5 4 3/t~ Dr 7 -t~7 3.69
29aaa rr'esthole 323 230 5 Dr 8- 9-50 .......
29ccc i{a1t. Speise 100 2 Dr ... -.... .......
29ddd Vacant ... 5 Dr ....... 19.63
30dcc J eke Engelhart 150 5 Dr ....... 17.51
31bbb Vacant ... 2t~ Du ....... 12.71
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of wells and test holes -- Continued

Date of Use
measure- of
ment water

Geologic Altitude
source of land

surface
(feet)

Remarks

7-30-46 N ... 1}935
7-30-46 S Tf 1}927 Supply reported adequate.
7-30-1l.6 S Tf 1,913 •• Do ••••

7-30-~.6 N 1}911
11--8-47 D,Obs Qd 1,917
7-24-46 S Qd 1,903 •• Do ••••

7-29-46 D,S Tf 1,913 •• Do ••••

7-14-47 T 1j920 See log.
7 -16-1~6 S ... I} 917
9-18-1~5 D Qd 1,912
7- 30_1~6 D Tf 1,920 Supply reported adequate.
7-30-46 D Qd 1,923 •• Do ••••
....... T 1,920 See log.
11- 7-50 D Qd 1,917
'7-31-50 If ·.. 1, 91l.t~
7 - 31-50 S Tf 1,930 Supply reported adequate; see

chemical analysis.
h- 8-11.7 N · .. 1,939
7-31-1!.6 N · .. 1,91:-0 Abandoned.
7-31-lJ.6 N · .. l,9q·1 •• Do ••••

7-30-q.6 N ·.. 1,910 •• Do ••••
7-30_1~6 S Qd 1,934 Supply reported adequate.
....... T · .. 1,935 See log.
7-30-1'6 D,S Qd 1,935 Supply reported adequate.
7-30-46 D Qd 1,931 •• Do ••••

7-29-h6 S Qd 1;917 • ,.Do ••••

7-29-1.!-6 D Qd 1,915 •• Do ••••

11- 7-50 N Tf 1,917
10-22-1~6 N 1,919
7-29-11-6 S 1,929
7-30-1+6 S Tf 1)9~0
7-14-47 T · .. 1,941 See log.
....... T ·.. 1,91!-0 •• Do ••••

7-31-1!.6 N ·.. 1,951
7-30-46 N · .. 1,943 Abandoned.
7 -31-1~6 S Tf 1)957 Supply reported adequate.
7-16-46 N Qd 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. ) 20.9831daa Albert Olson 270 3 Dr 1926

32dcc Vacant 6 Dr ....... 24.16
33bbb Test hole 322 80 5 Dr 8- 8-50 .......
33ccc Carl Aufforth 47 2l!. Du ....... 2l~.34
33dcd D. C. Landis 68 6 Dr ....... 17
3),abb Glmther Ha...'"I!lS... 4 Dr ....... 56.l~8
3Dccc A. J. Bol1smayer 83 2 Dr ....... 10
3l~dcc Siemers Estate 232 5 Dr ....... 55.96
35bca Clarence Wilkes 10 36 Du ....... 7 .l~'
35ccc T19st hole 536 90 5 Dr 6- 3-52 .......
35dcc Arnold Anderson 4 Dr ....... 33.86

35ddd Test hole 537 120 5 Dr 6- 4-52 .......
162-90
ldcc G. Strawbridge 45 24 Du ....... 35·11
3ddd U. Donahue 230 4 Dr ....... 92.34
10aad1 Lee Carter l!·O 24 Dr ....... ll~.84
10aad2 .. do .... 23 2lt Dr ....... 7.98
10cbc U.S. Bureau of

Reclamation
test hole 22.5 It Dr 9 -l~9 8.52

10dcd :::adie E. Huff 64 18 Dr ....... 13·11
lladd Unknown 225 2 Dr ....... 9'.,64
llcccl J. J. Kellogg 170 2 Dr ....... 8.34
llccc2 II • do .... Du ....... 2.80
13dda Unknown 10·9 24 Du ....... 3·92
15bbb G. G. Whitman l!O 24 Dr ....... 8.79
15ccc Brs. J. Bushe 236 2 Dr ....... .......
15dccl Jake Nygaard 60 6 Dr ....... 40
15dcc2 •• do •••• 23 2l~ Du ....... 8.39
22 add P. Christenson 4·0 30 Du ....... 22.22
23ada o. Ferm 25 24· Dr ....... 18.71
23bdd Unknown 60 24 Du ....... 16.81
24aaa C. Peterson 190 3 Dr ....... 4.52
24ddd Jens Briggs 2l~ Du ....... 11.49
25dcd Roy J. Peterson 2 Dr ....... 2.52
26add :P. M. Lellan 6 Dr ....... 9.84
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of wells and test holes -- Continued

Date of
measure-
ment

Use
of

'W·ater
Geologic Altitude

source of land
surface

(feet)

Remarks

7-31-t~6 D,S Tf 1,956 Supply reported adequate; see
chemical analysis.

5- 8-4·8 N 1,950
....... T 1,949 See log •
7-31-4·6 S Qd 1,955
7-31-46 D;S Qd 1,948 Supply reported adequate.
7-30-46 D,S Qd 1,941 •• Do ••••

7-31-46 S Qd 1,947 •• Do ••••

7-31-46 S 1,946 •• Do ••••

7-30-46 D>S Qd 1j933....... T 1,937 See log.
7-31-46 S ... 1,936 Supply reported adequate; see

T 1;933
chimica1 analysis........ . . . See og •

7-16-t.·6 N Qd 1,93t~
6-29-49 S Tf 1,953 Supply reported adequate.
7-10-46 S Qd 1,9t'·9 •• Do ••••
6-29-t!·9 S Qd 1,9t~9

11- 7-50 Obs Gd 1,948 See log; chemical analysis.
7- 3-46 S Tf 1,950 Supply reported adequate.
6-24-49 D,S Tf 1,91+3 • .Do ••••
7-10-t~6 N 1,942
6-29-49 N ... 1,940
6- 3-49 S Qd 1,942
7- 3-46 N Qd 1,941 Abandoned.
7- 3-46 S Tf 1,956 Supp 1y reported adequate.
7 - 3_l~6 S Qd 1,958 • .Do •.••

7- 3-46 D Qd 1)953 •.Do ••••
7- 3-46 D,S Qd 1,960
7-16-46 D,S Qd 1,960
7-16-46 S Qd 1,953
8-12-46 N ... 1,947
7-16-46 D G'd 1)953 • .Do ••••

7-16-46 N Tf 1,953
7-16-46 N Tf 1,957
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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)

162-90(Cont. )
27dcd Alfred Jensen 20 30 Du ....... 7.91
34dddl Test hole 547 20 5 Dr 7-11-52 .......
3hddd2 Math Funck 11-5 6 Dr ....... 15.1~3
3t~ddd3 .. do .••• 1~5 24 Dr ....... 14.15
35add Peter Peterson 55 9 Dr ....... 12.70
35cdcl Nick Funck 30 '12 Du ....... 7.62
35cdc2 •.do •••• 15 h2 Du ....... 5.06
36add Robert J. Magadanz

236 3 Dr 1920 30

163-88
6dcc Clarence Jacobson 27 60 Dti ..a .•••••• 25.18.
8baa Henry Moen 200 h Dr ....... 66.73
8dcc Joe Freed 35 36 Du ....... 18.58
18cbbl Arnhold Ludtke 16 36 Du ....... 8.16
18cbb2 .. do .... 18 36 Du ....... 3.88
19acc John Ka11berg 200 2 Dr ....... It!-O

19dcc1 Gust T. Swenson 212 3 Dr ....... '+8
19dcc2 •• do •••• 14 48 Du ....... 9·59
29bbb "t>JillardSwenson 180 2 Dr ....... 1~0
29ddd Bank of North

Dakota 44 3 Dr ....... .......
30dcd Ed Neilson 111-0 2 Dr ....... 50
32baal Tony Bauen 180 2 Dr ....... 60
32baa2 •. do .... 15 48 Du ....... 9.28
32ccb Earl Owens 80 18 Dr ....... 73.1'-7

163-89
lacc U .S. Bureau of

Reclamation 20 2 Dr ....... 10·50
lcdb ............ 19 36 Du ....... 15·10
2ddd U.S. Bureau of

Reclamation 11 11;- Dr ....... 9·9
l~bcb Dan Burke 90 2 Dr ....... 23
5aaa Unknown 90 2 Dr ....... 25
5bcc F'. A. Freed 180 2 Dr ....... 90
6bcb John C. Peterson 110 2 Dr ....... 70
7bcb Bertha Johnson 200 5 Dr ....... 110
7ddd M. McIntee 138 4 Dr ....... 8.02
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of wells anet test holes -- Continued

Date of Use
measure- of
ment ,rater

Geologic Altitude
source of land

surface
(feet)

Remarks

11- 7-50 D,Obs Qd 1,9t~6 Supply reported adequate.
....... T 1;950 See log •
7- 2-h6 D,S Tf 1,950 Supply reported adequate.
7'-2-46 S Tf 1,959 • .Do ••..
7-16-46 D;S Tf 1,962 • .Do ••••
7-10-46 D 0d 1,956 •• Do ••••
('-10-t~6 S Qd 1,905 • .Do ••••

7-16-46 S Tf 1,951 • .Do ••••

'i'-26-t~6 N Qd 1;856
'7 -26-t,6 D,S Qd 1,858 •• Do ••••
7-25-46 S Qd 1,851 • .Do ••••
7 -23-~!·6 D Qd 1,867 •.Do•.••
7-23-'+6 S Qd 1,862 •• Do ••••
7-23-t!6 S Tf 1,870 Supply reported inadequate.
........ D;S Qd 1,87t!. Supply reporte:1adequate.
11- 9-50 D Qd 1,87h Supply reported small.
7-23-46 S Qd 1,869 Supply reported adequate.

....... N 1,862 Plugged at 44 foot depth.
7 -23-t!-6 D,S Qd 1,881 Supply reported adequate.
7-23-46 S Idd 1,871 • .Do ••••
7-23-'-'-6 D Qd 1,872 • .Do ••••
7-2t!._t~6 S Qd 1,880 • .Do ••••

10-31-50 IT Qd 1,818
10-31-37 D Qd .....
7-24-51 N Qd l,8ho
7-18-J~6 D,S Qd 1,870 Supply reported adequate.
7-18-46 1,865....... D,S 1,872 •• Do ••••

7-17-46 D,S Qd 1,887 •• Do ••••

7-17-46 S Qd 1,901 •• Do ••••
10-22-46 N 1;;9Ot~

- 35b -



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)

163-89(Cont.)
8add R. G. Emerson 153 5 Dr ....... 77·97

8bbb Gust Ganskop 170 t~ Dr ....... 100
8ddd Floyd Swenson 200 5 Dr ....... 68.'+6
9cdd Unknown 200 2 Dr ....... .......
9dcc J. Andrews 200 2 Dr ....... .......
10deb J. L. Guerdett 12 48 Du ....... 5.96
llacc U.S. Bureau of

Reclamation 9 It Du ....... 4.57
lladc Jake Agman 8 36 Du ....... 5.72
llccc U .S. Bureau of

Reclamation 21~ 11-· Dr ....... 8.63I-

12ddd Melvin Mattern lh 30 Du ....... 7.61
13daal Carl E. Olson 15 36 Du ....... 10.00
l3daa2 .. do .... 11 50 Du ....... 8.72
15abb c. H. Cornell 20 36 Du ....... 7.75
15acc U.S. Bureau of

Reclamation 16 If. Dr ....... 12.29
16ddd •. do ..•. 13 11. Dr ....... 4.81

4

17add Carl Knudson 200 4 Dr ....... 88
17da Missouri -Souris

test hole 300 l!_ 3/4 Dr 7 -47 5·72
18bcb Ted Harms 142 3 Dr ....... 70
18dad Thomas Madden 179 4 Dr ....... .......
21acc U .S. Bureau of

Reclamation 13.50 11:- Dr ....... 8.10
21bbb Test hole 329 2t!-0 5 Dr 9-15-50 .......
2lbcd Knutson 300 4 Dr ........ .......
21cdd Carl H. Peterson 22 1!-2 Du ....... 16.91!.

22ccc P. C. Peterson 250 21. Dr ....... 90.00
23ddd Mrs. L. Coons 126 21 Dr ....... 60

2

2'-1-CCC .. do .... 195 2 Dr ....... 90
2'tdcd Hans Hanson 150 4 Dr ....... 50
25ada George Swenson 200 6 Dr ....... 50.81

25cbc B. B. Bair 167 21-· Dr ....... 402

26aba Glenn Swenson 120 2 Dr ....... 55
26cdb Vacant 11 36 Du ....... 6.67
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of wells and test holes -- Continued

Date of Use
measure- of
ment water

Geologic Altitude
source of land

surface
(feet)

Remarks

7-18-46 D;S Qd 1}892 Supply reported adequate; see
chemical analysis.

7 -17-4.6 D;S Qd 1,896 Supply reported inadequate.
11- 9-45 N 1;902
....... N . . . 1,894....... N . . . 1,896
10- 9-45 D;S Qd 1,881 Supply reported adequate.

7 -2t~-50 l\T Qd 1,861-1.
7-19-t,.6 D,S Qd 1,856 • .Do ••••

7-2t~-49 N Qd 1,882
7-18-1!6 D,S Qd 1,81:.3 Supp 1y reported small.
7-23-1l·6 D"S G,d 1,867 Supply reported adequate.
7-23-1!·6 S Qd 1,866 •.Do ••••
7-18-46 D,S Qd 1,884 • .Do ••••

5- 9-51 N Qd 1}889
7-24-51 N Qd 1,888
7 -18-t~6 D;,S Qd 1,902

7 - 1-l~7 T ·.. 1, 91~0 See log.
7-17-46 S ·.. 1,915 Supply reported inadequate........ N · .. 1,912

7-24-51 N Qd 1,905....... T 1,903 See log.
....... N Tf 1,909
7-18-46 D;S Qd 1,915 Supply reported adequate.
7 -19-1~6 S Gd 1,912 • .Do ••••
7-19-46 D;S Qd 1,884. • .Do ••••
7-19-46 S Q.d 1,887 • .Do ••••
7-23-46 D,S Qd 1,881 •• Do ••••

7-23-tl.6 S Qd 1,880 Supply reported mdequate; see
chemical analysis.

7-19-46 S Qd 1,898 Supply reported adequate.
7-19-t!.6 D;8 Qd 1,892 • .Do ••••
7-19-46 D;f:: Qd 1,898 • .Do ••••
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TABLE 3.--Records

Location Owner Depth Diameter Type Date Depth to
No. or name of '-Tell or size completed water

(feet (inches) below
land
surface
(feet)

l63-89(Cont. )
11.1+527cbc Vacant ... 12 Dr .......

27dad Leroy' Luke 132 2 Dr ....... 100
28bccl Robert W. Swenson 186 !~ Dr ....... 135.28
28bcc2 .. do ..•. 25 2!!. Du ....... 16.67
29aaa u.s. Bureau of

Reclamation 15 11. Dr ....... 7·1029acc •• do •••• 24 ~ Dr 6.911r,- .......
29add Test hole 328 170 5 Dr 9- 8-50 .......
29ccc U.s. Bureau of

Reclamation 16 11. Dr ....... 7.821·

31acc .. do .... 22·50 1ft Dr ....... 5.2531ada Mrs. R. Adenz 10 Du ....... 6.'-'0
31ccc Martha Stahl 200 6 Dr ....... 3532bdc C. Hermanson 9 36 Du ....... 2.3232cbc Frank Nelson 20 52 Du ....... 14.9532dcd Jens Larson . . . . . . Du ....... 7.2433ccc Unknovm '~8 Du ....... ~-O.1533dcb Benny Hass 200 2 Dr ....... 503!~cad1 Fritz Peterson 200 3 Dr ....... 9034cad2 •• c10 •••• 187 2 Dr ....... 86.9435cdc 'Unmown 380 2 Dr ....... .......
163-90
lObbb W. S. Town 2LO 2 Dr ....... 8012daa Ted Harms 180 2 Dr ....... 80
13add Federal Land Bank 300 2 Dr ....... 15014bbb Loo Vic !~8 Du ....... 15.1414dad John Jordonson 30 36 Du ....... 25.2715cc Missouri-Souris

test hole 230 5 Dr 7 -47 3.7522bcc Amos Nelson 207 6 Dr ....... 11022ccc Unknown 18 Dr ....... 28.0122dcd Alfred Larson 210 4 Dr ....... 902!-I-bcc G. Ganskop 175 21. Dr ....... 502

2~cbc Christen H. Rawn !:-12 3 Dr ....... 8525cbc Unknown 2 Dr ....... 8525dbd Vacant 13 36 Du ....... 7.8826ddd Henry Rawn 198 6 Dr ....... 77·71
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of wells i:mdte:st holes -- Continued

Date of
measure-
ment

Use
of

,vater

Geologic Altitude
source of land

surface
(feet)

Remarks

7 -19-1~6 1'1 ... 1,908
7-19-46 D,S Qd 1,920
7-18-'+6 S Qd 1, 91l!. Supply reported inadequate.
7-18-46 N Qd 1,915
7-24-51 N Q,d 1,912
7 -21~-51 N Q,d 1,906
....... T ... 1,925 See log.

7-2~·-51 N Qd 1,917
7-2l~-51 N Qd 1;92q.
10-22-1~6 D,S Qd 1,911 Supply reported adequate.
9-16-45 S 1, 931~ • .Do ••••
7-17-46 1'1 1,909
7-17-46 D Qd 1,917 • .Do .•••
7-17-1,.6 D,S Qd 1;911 • .Do •.•.
7-23-46 S Qd 1,916
7-23-1~6 D;13 Qd 1,922 •• Do ••••
7-23-46 D,S Qd 1,913 • .Do ••• III

7-23-46 1'1 ... 1,911!.
....... N Tf 1,91).j.

6-27-46 S Tf 1.921 -•• Do ••••
7-17-46 S ... 1,905 • .Do ••••
7-17-11·6 D;S Tf 1,916 • .Do ••••.
7-16-46 D,S Qd 1,924 · .Do ••••
7-16-46 S Qd 1,926 Supply reported inadequate.

7- 9-47 T ·.. 1,926 See log.
6-27-46 S Qd 1,935 Supply reported adequate.
8-15-51 D,:3 ·.. 1,935 Supply reported moderate.
6-28-46 S Qd 1,935 Supply reported adequate.
9-21-45 D,S Qd 1,923 Supply reported adequate for

50 COllS.

7-16-46 D,S Tf 1,933 Supply reported adequate.
7-17-l1.6 D,S ·.. 1,927 •• Do ••••
7-18-46 N ·.. 1,926
7-16-46 D,S Qd 1,932 •• Do ••••
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a

Location OYmer Depth Diameter Type Date Depth to
No. or name of well or size completed water

(feet) (inches) below
land
surface

(feet)

163-90(Cont.)
27ccc Unknown 1!-8 Du ....... 25.99
3"aaa Har1ad Knight 1!-8 4 Dr ....... 42.81
34bcc F. A., .Anderson 298 3 Dr ....... 83.27
34cbb Auge Christenson 275 2 Dr ....... 125
35dcc W. Huff 22 1~8 Du ....... 12.60
36cb Missouri-Souris

teBt hole 235 !!- 3/4 Dr 7 -In 20.50

164-88
31bOO Unknown 4 Dr ....... 62.86
31ddd OttiB Nolting 100 4 Dr ....... .......
32bc T. W. Ryan 156 !~ Dr ....... 66.2!~

16l~-89
30ddl U.S. Customs

House 135 )!! Dr 1953 60
30dd2 Carl Wo1en 22 Du ....... 18
31acc H. MeGi1liuary 156 2 Dr ....... 79.00
3100 Unknown 165 2 Dr ....... .......
31bdc •• do •••• Du ....... 12.27
32ada Vacant 175 2 Dr ....... ......
32bbc Ed M(~Inte1 11~0 Dr ....... 80
32bcb Great Northern

Railroad 186 8 Dr ....... 55
32ddd Unknown 90 2 Dr ....... 25
33bc Henr:Y'Irving 200 3 Dr ....... 2.30
34cdb Carl Heile 150 2 Dr ....... 1~0
36ddd Vacao.t 13 84 Du ....... 10.80

16'-'--90
25dc1 P. Tafelmeyer 150 4 Dr ....... 90
25dc2 •• do •••• 20 30 Du ....... 11.77
26dc Herman Ganskop 170 1,_ Dr ....... 110
3!!cc1 F. Holkenhauer 200 6 Dr ....... 95.02
31!cc2 •• do •••• 10 26 Du ....... 6.81!-
35dc H. G. Holtz 160 2 Dr ....... .......
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of wells and.test holes -- Continued

Date of
measure-
ment

Use
of

'vater

Geologic Altitude
source of land

surface
(feet)

Remarks

6-27-46 'N Qd 1;932
6-28-46 S ... 1,932 Pumps dry .
6-28-46 S Tf 1,94.4 Supply reported adequate.
6-28-!~6 D,S Tf 1,931:- •• Do ••••

10- 9-50 D,e: Qd 1;918 •• Do ••••

7-10-47 T 1,913 See log.

7-25-46 S 1,853....... N . .. 1,855
7-25-46 S ... 1,853

....... D Tf 1,8!!-3 Supply reported adequate.

....... D Qd 1,843 Supply reported small.
7-17-t!-6 D;S ·.. 1,872 Supply reported adequate.
....... D Qd 1,867
7-17-~-6 N Qd 1,872
....... N ·.. 1,81:-2
....... D,S ·.. 1,8!~7 Supply reported inadequate.

11- 9-50 S Q.d 1;859 Supply reported adequate.
7-18-46 S Qd 1;856
9-24-? N 1,8'+.1
7-19-46 D,S Qd 1,911-1
9-24-t~5 I'\I Qd 1,850

c' Qd 1,865....... ..)
7-16-46 D Qd 1;866 • .Do ••••
7-17-46 D;,S Qd 1.873 · .Do .•..

6-27-46 c' G,d 1,896 · .Do ....
,)

6-27-46 ]) Qd 1,893 · .Do ...•

....... N 1,892

- 3& -



TABLE 4.--Logs of test holes
l6l-88-5aba
Test hole 51!-1
Ward County

Formation ~1aterial Thickness
(feet)

Depth
(feet)

Glacial drift: Clay, 13andy, yellowish-gray •••••••••••
Clay, 13andy,medium-gray (till) •••••••
Clay, sandy> gravelly, gray (till) ••••
Clay, sa.l1dy,medium-gray (till) •••••••
Clay, sandy and gravelly, gray (till).
Clay, gravelly I medium-gray (till) ••••

Fort Union Fo~nation:
Clay, sandy, very light-gray ••••••••••

l6l-88-5bbb
Test hole 539
Ward County

27
3
5
5

10
t!-3

17

27
30
35
ho
50
93

110

Glacial drift:
Topsoil, dark-brown •••••••••••••• •••••
Clay, gravelly; yellowish-gray (till).
SMd, coarse ········••····
Clay, bouldery> medium-gray (till) ••••
Gravel and boulders ••••••••••••••••• ••
Clay, sandy, yellow (till) ••••••••••••
Clay, gravelly, gray (till) •••••••••••
Sand, very coarse, and gravel •••••••••
Clay, bouldery; gray (till) •••••••••••

Fort Union Formation:
Clay, smooth, light-gray ••••••••••••••
Clay, sandy, fP.'aywith lignite fragments
(Samples very poor and indistinctive from

300 to 340 feet)

- 39 -

2 2
44 46

5 51
32 83

3 86
lt~ 100
16 116
27 143

157 300
10 310
30 3t!-0



TABU~ 4.--Logs of test holes -- Continued
l6l-88-5bab
Test hole 540
Ward County

Glacial drift: Clay, bouldery, yellowish-gray (till).
Clay, gravelly, yellowish-gray (till).
Clay, gravelly, medium-gray (till) ••••
Clay, yellowish-gray. Many boulders

between go and 110 feet (till) .•••••
Gravel and boulders ••••••••••••••• ••••

Fort Union Formation:
Shale, light-gray ••••••••••••••• ••••••
L1gtli te · · · · .
Shale; medium-gray •••••••••••••••••• ••

Formation Mater:Lal Thickness (ePth
(feet) feet)

8 8
16 24
56 80

117 197
18 215

7 222
2 221~

26 250

l6l-89-4aaal
Test hole 10
Burke County

Galcial drift:Topsoil, dark-brown, clay, sandy ••••••
Clay, grayish-tan (till) .•••••••••••••
Sand, coarse) clayey •••••••••••••• ••••

Fort Union Formation:
Clay, light-gray •••••••••••••• ••••••••

l6l-89-4aaa2
Test hole 535
Burke County

Glacial drift: Clay" gravelly, yellowish-gray (till).
Clay" gravelly} yellowish-gray (till).
Clay, gravelly, light-gray (till) •••••

Fort Union Formatic:m:
Clay, light-gray ••••••••••••••••• •••••

- 4-0 -

2
9
7

4

4
38
11

7

2
11
18
22

4
42
53

60



TABLE 4.--Logs of test holes -- Continued

Fonnation Material

161-89-4ccc
Test hole 531
Burke County

Thickness
(feet) rpth

feet)

ClaY)1 gray- ••••••••••••• •••••••••••••••
Ligrlt te .•.•.••••...•• • • • • • • • . • .. • • • • • •

21
23
32
39

48
50

21
2
9
7

9
2

Glacial drift,: Clay, sandy, gravelly, yellowish-gray
(ti,11) · • · · · • •

Sand ...•.•..•• • . • .•• • •..• • .. · . • · • • • • • •
Clay, gravelly; yellowish-brown (till)
Clay, bouldery, medium -gray (till) ••••

Fort Union Formation:

- 41 -



TABLE4. --Logs of test holes -- Continued

l6l-89-5aad
Test hole 548
Burke County

Formation Thickness
(feet) fPth

feet)

1 1

19 20

14 34
26 60
12 72

8 80
5 85
8 93
4 97
2 99
3 102

32 142
4 146

47 193
4 197

20 217

Glacial drift:
lropsoil ....•....•........ · . • · ... • • · • • •
Clay, light-brown, pebbly, highly
calcareous (till) ••••••••••••••••••••

Clay, same as above but containing much
very coarse sand.(t1ll) ••••••••••••••

Clay, sandy, gray; sand, coarse (till)
Clay; pebbly, dark-gray (till) ••••••••

Fort Union Formation.:
Clay, sandy, light-gray ••••••.••••••••
L1gIlt t,e ••••••••••••••• • • •• • • ••• • • • ••• •
Clay, gray........•.•....... ········•·
L1gIli t,e •••••••••••• • • • • • ••• • • • • • • ••• • •
Clay, gray ···•·····•·
Ligni t~e.•••.••••••• ••••••••••• ••••••••
Clay, sandy, light-gray •••••••••••••••
LigIli t~e••••••••••••••••••. ••••• ••••• ••
Clay, light-gray •••••••••••••••••• ••••
Siltstone, gray ••••••••••••••••••• ••••
Clay, light-gray •••••••••••••••••••• ••
Core ~!10-220ft.; 6i ft. recovery. Silt
and very fine sand, light-tan, micaceous
(102ft) Clay, light-gray to medium-gray
intercalated with thin seams of lignite
(5.3 ft.)

Ligni 1jE! •••••••••••••••••• • • • • • • • • • • • • •
Clay, light-grey ••••••••••••••• •••••••
Sand, very fine; clayey •••••••••••••••
Core ~~20-230ft., 2 ft. reoovery. Clay
light -gray with thin seams of very fine
sand which contain fossil fish scales
and gastropods.

Core :~30-240ft., 5 ft. recovery. Clay
light-olive gray, very dense and unifom.

Clay, light-olive gray and light-tan ••
LigIli·te •.••••••••.•••. • • • • ••. · • • • . • • • •
Clay, light-gray ••••••••••••.•••••• •••

- 42 -

2
1

12

15
2

35

219
220
232

247
249
284



TABLE4.--Logs of test holes -- Continued

l6l-89-5aad (Continued)
Test hole 548
Burke County

Formation iMaterial

Li gn.1te ••..••.•••••••.•••.•. • . • • • . • •. •
Clay, light-gray •••••••••••••••.••••••
Siltstone and shale, poor sample ••••••
Clay, light-gray •.••••••••••••••••••••
Shale, hard) brown•••••••••••••• ••••••
Clay, very light-gray •••••••••••••••••
Sand, very fino; with clay, sandy,

gray ..... ,....•................ • · · · · • ·
Clay, very light-gray •••••••••••••••••
Sand, very fine) with clay) sandy, gray
Clay, light-gray ••••••••••••••••••••••
Ligni t~e•.••••.•••••..••••• • ••• • . •••.• •
Clay, light-gray ••••.••••••••••••• • •••
Ligrli t~e•••••••••••••••••••• • .• ••••• • ••
Clay, broWIl ••.••.•••••• ·••••••••••••••
LigIlit~e••.•••••••••••••.••••• ••• •• •• • •
Clay, light yellowish-gray ••••••••••••
Clay, light-g-.cay •••••••••••••••••• •• ••
Lign.i 1:ie ••••••••••••••••••••••• • • • • ••.••
Clay, medium-gray •••••••••••••••••••••
Clay, brown, with thin seams of lignite
Clay, sandy, gray •••••.••••••••••••• ••
Clay, brown •.....•.•...... ·.··•·•··•··
Clay, light-gray ••••••••••••••••••••••
Cl~J very sandy, light-gray ••••••••••
Clay, light -gray •••••••.•• • ••••••• • • • •
Sand, medium to coarse, ("salt and
peppE~rtl) •••••••••••.••.•••••••••.••••

Clay, medium-gray •••••••••••••••••• •••

- 43 -

Thickness Depth
(feet) (feet)

1 285
1 286
5 291

11 302
2 304

56 360

16 376
5 381

13 39L~
2 396
3 399
3 LI-02
5 407
5 1~12
6 1:.18

12 430
14 1~44
1 4t~5

31 476
6 482

15 t!·97
7 501~

24 528
5 533
5 538

15 553
47 600



TABLE l~.--Logs of test holes -- Continued
l6l-89-5bbb
Test hole 5t~.6
BUl"keCounty

Glacial drift:
Topsoil, dark-brown ••••••••••.••••••••
Clay, gravelly) yellowish-gray (till).
Clay, gravelly" light-gray, and coal

fragments (till) ••••••••••••••••••••
Fort Union Formation:

Shale; light-gray •••••••••••••••••••••

Formation
"'-~_." ....•-.__ .---._- Material Thickness rpth

(feet) feet)

1 1
22 23
10 33
7 40

l6l-89-5bcc
Test hole 5
Burke County

Glacial drift:
Soil, silty, brown ••••••••••••••••••••
Clay, pebbly, tan (till) ••••••••••••••
Clay, gravelly; yellow (till) •••••••••

Fort Union Formation:
Clay, gray ••••••••••••••••••••••••••••
Lignite •••••••••••••••••••••••••••••••

lOl-89-5cadl
Test hole 8
Burke County

Glacial drift:
Topsoil, sandy, black •••••••••••••••••
Clay, sandy, tan (till) •••••••••••••••
Clay, sandy, gray (till) ••••••••••••••

Fort Union Fcrmation:
LigIli te •.•••.•.•..•••.••••.•.••.••.•••
Ligni te, black, and interbedded light-

gray clay ••.•••••••.••••••••••••••••
Sand, very fine" light-gray) clay •••••

- 44 -

2
10

5

1
3

1
2
2

1
'2

~2
3

2
12
17
18
21

1
3
5

14
17



TABLE 4.--Logs of test holes -- Continued
16l-89-5aad2
Test hole 9
Burke County

Formation Material Thickness
(feet) ~ePthfeet)

Glacial drift:
Topsoil, sandy, black •••••••••••••••••
Clay, sandy, pebbly, tan (till) •••••••

Fort Union Fo,rmr;cioli:
LigIii te · · · . · · .

l61-89-5cb
Missouri-Souris test hole*

Glacial drift:
Soil .................•.........•. · · . · ·
Clay, sandy, yellow •••••••••••••••••••
Gravel and fine sand ••••••••••••••••••
Clay, sandy, gray •••••••••••••••••••••

Fort Union Formation:
Clay, sandy, gray , with some graveL ••
LigIli te · . · .. · •
Clay, sandy, gr a;y ••••••••••••••••• • •• •
Ligni te .....•.....•.......•..•. · . • · . • .
Clay, sandy, gray •••••••••••••••••••••
L1.gIli te · · · · . · · . · ·
Sand, gray, and clay ••••••••••••••••••
Ho~e filled
*Log obtained from LaRocque and others

(open-file report).

- L.5 -

1
15
1

2
8
7
5

5
4

14
2
6
3
9

1
16
17

2
10
17
22
27
31
45
47
53
56
65



TABLE 4.--Logs of test holes -- Continued

161-89-5cbcl
Test hole 1
Burke County

Lign.i te .....................•.........
Clay, light-gray; a little gypsum •••••
Sand, very fine. silty, light-gr8iY••••
Clay) light-gray; lignite •••••••••••••

Glacial drift:
Topsoil; sandy, dark-brown ••••••••••••
Clay, pebbly, tan (till) ••••••••••••••

Fort Union Formation:
Clay; silty; gray •••••••••••••••••••••

Formation Material Thickness Depth
(feet) (feet)

1 1
20 21

17 38
1 39

13 52
10 62

5 67

161-89-5cbc2
Test hole 2
Burke County

Glacial drift:
Topsoil, sandy; black •••••••••••••••••
Clay, yellowish-tan) pebbly (till) ••••
Clay; pebbly; gray (till) •••.•••••••••

Fort Union Formation:
Ligl1i te .
Clay; silty; light-gray •••••••••••••••

16l-89-5cdal
Test hole 6
Burke County

Glacial drift:
Topsoil, sandy, brown •••••••••••••••••
Clay) sandy) tan (till) •••••••••.•••••
Sand, meditlIn •••••.•.•.•••••••.•••.••••
Clay; sandy) pebbly, tan (till) •••••••

Fort Union Formation:
Ligni te, black; and interbedded gray

S a.tldy clay .

- 1:-6 -

2
12

2

2
1
2
6

6

2
14
16
17
21

2
3
5

11

17



TABLE l~.--Logsof test holes -- Continued
161-89-5cda2
Test hole 7
Burke County

Ligni te · ..
C l~ , light -gray ••••••••••••••••••••••

Glacial drift:
Topsoil, sandy, black •••••••••••••••••
Cl~, sandy, pebbly, tan (till) •••••••
Clay, sandy, :pebbly, gr~ (till) ••••••

Fort Union Formation:

Formation Material Thickness De:pth
(feet) (feet)

2 2
3 5
4 9
1!_ 13
4 17

161-89-5dab
Test hole 331
Burke County

Glacial drift:
Topsoil, black .. 'I' ..••..••••••..•....••..•• •
Clay, sandy, gravelly, light-buff

(till) ·
Fort Union Formation:

Clay, sandy, light-gray •••••••••••••••
LigIl1 te ·
Cl~, light-gray ••••••••••••••••••••••
Clay, light-gray> sand •••••.••••••••••
Sand, fine; clayey, light-gr~ ••••••••
Ligll1 te · ..·
Cl~, sandy, light-gray •••••••••••••••
L1gIli te · . ·
Clay, carbonaceous, smooth, dark-brown
Clay, sandy, light-gray •••••••••••••••

- h7 -

1 1

23 24
10 34

5 39
21 60
15 75

9 81~
3 87
7 91~
2 96
1 97
3 100



TABLE 4. --Logs of test holes -- Continued

l6l-89-6daal
Test hole 3
Burke County

Fort Union FI:>rmation:
Lign.i te ••••••••••.••••.••••••••.•.••••
Clay, silty, gray •••••••••••••••••••••

Glacial drift:
Topsoil) sandy, black •••••••••••••••••
Clay, sandy, yellow (till) ••••••••••••
San.d an.d gravel .•..•.•... " .•••...••.•.
Clay, sandy, yellow (till) ••••••••••••
Sand and gravel ...........•..•.••.....

Formation Material Thickness rpth
(feet) feet)

.1. 13; "2
!~

1 5
2 7
3 10
1 1~

~ 17

l6l-89-6daa2
Test hole 4
Burke County

Glacial drift:
Topsoil, sandy, black •••••••••••••••••
Clay, silty, gray (till) ••••••••••••••
Clay, silty, tan (till) •••••••••••••••
Sand, coarse, clayey ••••••••••••••••••

Fort Union Formation:
Liglli te .........................•.....
Clay;) gray .....•.....•..•.......•..•..

- 48 -

1
2
1
2

1
3
4
6

~12



TABLE 4.--Logs of test holes -- Continued

l6l-89-9bcc
Test hole 530
Burke County

Ligrli te ..•..•.......•..•..•.•..•••....
Clay, light-gray ••••••••••••••••••••••

Glacial drift:
Soil, dark-brown ••••••••••••••••••••••
Clay, sandy, yellowish-gray (till) ••••
Clay, gravelly, light-olive gray

(till) .
Sand .•.•..•••.•..•.•....••..•..•.•••••
Clay, bouldery, medium-gray (till) ••••
Clay, sandy, d.ark-yellowish-orange.

Many limonitic shale pebbles (till).
Fort Union Fl:>rmation:

Formation Material Thickness (Pth(feet) feet)

1 118 19

7 26
2 28

64 92
3 95
3 98

17 115

l61-89-lldaa
Test hole 5!~2
Burke County

Glacial drif't:
Clay, very bouldery; yellowish-gray

(till) .
Clay, very bouldery, light-gray (till)
Clay, sandy, yellowish-gray (till) ••••
Clay, light to medium gray (till) •••••
Clay, hard) light-olive gray (till) •••
Clay, gravelly, yellowish-gray (till).

Fort Union(?) Formation:
Clay, sandy, light-gray. Samples

consist of cavings ••••••••••••••••••

- ~-9 -

34
43
13

120
!~o

5

72

34
77
90

210
250
255

327



TABLE 4.--Logs of test holes -- Continued

161-89-1!~ddd
Test hole 543
Burke County

Clay> shaley; light-gray ••••••••••••••
Lignite .

Glacial drift:
Topsoil, dark-brown •••••••••••••••••••
Clay, gravelly, yellowish-gray (till).
Clay, sandy, light-gray (till) ••••••••

Fort Union }i'ormation:

Formation Material Thickness Depth
(feet) (feet)

1 1
39 40
90 130

4 134
6 140

161-89-l6bbb
Test hole 529
Burke County

Glacial drij~t:
Topsoil J black .
Clay, sandy, light grayish-tan (till).
Clay, sandy and gravelly> gray (till).
Clay, sandy, yellowish-brown (till) •••
Clay, gravelly; yellowish-brown and

gray (till) .
Clay, sandy, gravelly, gray (till) ••••
Clay, sandy, medium-gray (till) •••••••
SaIld, very coarse., ..................•
Clay, gravelly, light-gray (till) .••••

Fort Union Formation:
Lig:n.i te •.••••••.••••..•••.••.••••.••••
Clay, shhley, light-gray ••••••••••••••

- 50 -

1 1
17 18
42 60
10 70
30 100
30 130

132 262
2 26!1-

20 284
2 286
9 295



TABLE 4.--Logs of test holes -- Continued

l6l-89-l6bcb
Test hole 545
Burke County

Glacial drif'~:
Topsoil, dark-brown •••••••••••••••••••
Clay, yellowish-gray ••••••••••••••••••
Clay, sandy, yellowish-gray (till) ••••
Sand, fine) clayey ••••••••••••••••••• •
Sand, fine to medium ••••••••••••••••• •
Sand and gravel) possibly some clay •••
Clay, gravelly) medium-gray (till) ••••
Gravel, fine granular; hard drilling ••
Clay, gravelly) medium-gray (till) ••••
San.d and gravel , •......
Granule gravel •••••..••.•.•••.••••••.•
Clay, gravelly, gray (till) •••••••••••
Sand, fine to coarse with some gravel.
Gravel, granular, pebbly ••••••••••••••
Clay, sandy, light-gray (till) ••••••••

Formation Material Thickness Depth
(feet) (feet)

2 2
4 6

17 23
7 30
5 35
2 37

25 62
l~ 66

15 81
9 90
6 96
5 101
4 105
5 110

70 180

l6l-89-l6bcc
Test hole 532
Burke County

Glacial arift:
Clay, gravelly, yellowish-gray (till).
Sand, fine to coarse ••••••••••••••••••
Clay, gravelly, medium-gray (till) ••••
Sand,medium and coarse, gravelly ••••••
Clay, gravelly, medium-gray (till) ••••
Sand, clayey) boulders ••••••••••••••••
Clay, bouldery, medium-gray (till) ••••
Sand, clayey .•...................•.•..
Clay, sandy, gray (till) ••••••••••••••
Sand and gravel (reported by drillers),

samples show mostly clay ••••••••••••
Fort Union F'ormation:

Clay, light-gray (samples probably not
very representative) ••••••••••••••••

Li gIlite ..... i •••••••••••••• • ., • • • • • • - • •

C lay, light -gray •••••• ••••••••••••••••
- 51 -

22 22
8 30

22 52
3 55

11 66
6 72

61 133
4 137
4 141

26 167

71 238
2 240
6 300



TABLE 4.--Logs of test holes -- Continued

l6l-89-l6cbc
Test hole 544
Burke County

Glacial drift:
Topsoil, dark-brown •.•••••••••••••••••
Clay, sandy, yellowish-gray (till) ••••
Clay, gravelly, yellowish-gray (till).
Clay, bouldery; light-gray (till) •••••
Gravel) fine to medium~ clayey ••••••••

Fort Union Formation:
Clay, very sandy~ very light-gray •••••

Formation Material Thickness Depth
(feet) (feet)

1 1
3 4

31 35
57 92
15 107
13 120

l6l-89-l6ccc
Test hole 533
Burke County

Glacial drift:
Soil, dark-bro'Wtl ..•...•••••.••••.••..•
Clay, gravelly; yellowish-gray (till).
Clay, gravelly, light-gray (till) •••••

Fort Union F:)rmation:
Clay, sandy, light-gray ••••••••••••••.
LigIli te , ..

l6l-89-20add
Test hole 534
Burke County

Glacial drift:
Topsoil, dark-brown .••••••••••••••••••
Clay, sandy, yellowish-gray (till) ••••
Clay, sandy, light-gray (till) .•••••••
Clay, gravelly, grayish-yellow (till).

Fort Union Formation:
Clay, light-gray ••••••••••••••••••••••

- 52 -

1
31
49

12
7

2
24
36
8

10

1
3281
93

100

2
26
62
70

80



TABLE4.--Logs of test holes -- Continued

l6l-89-36dd
Missouri-Souris test h ole~~

Formation Material Thickness
(feet)

(ePth
feet)

1 1
11+ 15
33 48

4 52
1 53

12 65
17 82

13 951 96
44 140
6 146

19 165
5 170
9 179

30 209
15 224
34 258
32 290
20 310

4 314
1 315

gravel · · · · . · .

of grave1 · •

Boulders and gravel, small strips of

Lignite, hard, with strips of gravel
and gray sandy clay ••.••••••••• ••••

Clay, sandy, gray, small strips of
ligni te · · . · · · · ·

Clay j s8J."1dy"gray, with small strips
of lignite and gravel •.••••••••••• •

Lignite, hard, with small strips of
gravel · · .. · . · . • .

Lign.ite) hard .........•.. ······•·•···
Ligni te, hard, with small strips of

ligni te · · · · .
Boulder, granite •••••.•••••••.•• •••••
Clay, sandy, gray with some gravel

and lignite fragments •••••••.••••••
Clay, sandy, gra:yj with small strips

lignite · · ..
Boulders ~~d gravel ••••.•.••.••••.•• •

Fort Union Formation:
Lignite and some gravel (wash-down)••
Clay, sandy, gray .•••.••••.••• •••••••

Glacial drift:
Soil, sand, brown.•••.••• ••••••••••••
Clay, sandy, brown, with some gravel.
Clay, sandy, g-.tay, with some gravel..
Clay, sandy, gray, with strips of

lime s tOile •••••••••••••••••• • ••••• • •
Boulder j granite ······
Clay, sandy, gray with boulders and

small strips of limestone ..••••••••
Clay, sandy, gray; with some gravel..
Clay, sandy, gray, with strips of brown

sandy clay, with some gravel and

Hole filled

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

- 53 -



TABLE 4.--Logs of test holes -- Continued

162-88-31cdc
Test hole 538
Burke County

Glacial dri:~t:
Topsoil, dark-brown •••••.•••••••••••••
Clay, sandy, yellow to gray •••••••••••
Clay, sandy, yellowish-gray (till) ••••
Sand, medium to coarse, clean •••••••••
Clay, gr~velly, medium-gray (till) ••••
Clay, very sandy, yellowish-gray (till)
Clay, bouldery, light-gray (till) •.•••
Gravel, gran.ular..........•...........
Clay, gravelly, gray (till) •••••••••••
Gravel and boulders •••••••••••••••••••
Clay, sandy, bouldery, yellowish-gray

(till) .
Clay, gravelly,medium-gray (till) •••••

Fort Union I~ormation:
Clay, shaley, light-gray. Poor samples.

Formation Material Thickness Depth
(feet) (feet)

1 1
2 3
7 10

12 22
62 84
11 95
38 133

3 136
22 158
25 183
22 205
95 300

3 303

162-89-4bbb
Test hole 327
Burke County

Glacial drift:
Topsoil, sandy, black •••••••••••••••••
Clay, very sand and gravelly, tan

(ti11) .••.•.••••....•.•••.•.••••••• _.
Sand, fine to very coarse, and some

fine gravel .
Clay, sandy, pebbly, tan (till) .••••••
Clay, sandy, pebbly, gray (till) .•••••
Clay, sandy, hard; gray. Numerous

boulders (till) •••••••••••••••••••••
Clay, sandy, hard, gray; cavings

predominant in samples (till) .••••••
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1

11

717
84
95

69

1

12

19
36

120
215

284



TABLE 4.--Logs of test holes -- Continued

162-89-8aaa
Test hole 326
Burke County

Glacial drift:
Topsoil, sandy, black •••••••••••••••••
Clay, yellow, sandy •••••••••••.•••••••
Clay, sandy, gravelly, tan (till) •••••
Clay , sandy, pebbly, bouldery (till) ••
Gravel) medium to coarse ••••••••••••••
Clay, sandy, boulders, gray (till) •.••
Sand, medium and coarse, clayey, gray.
Clay, sandy, gray, with lignite

fragments (till) ••••••••••••••••••••
Clay, smooth, grayish-brown (till) ••••
Clay, sandy, gray, lignite fragments

(till) .
Clay, sandy j yellowish-brown (till) •••
Clay, sandy, gray, sand and gravel,

cavings in sronples (till) •••••••••••
Fort Union )~ormation:

Clay} gray ...........................•
Clay, shaley, black •••••••••••••••••••
C lay, smooth, gray ••••••••••••••••••••

Formation Material Thickness Depth
(feet) (feet)

1 1
3 l.!-

10 14
24 38
12 50

171 221
11 232
22 251~
11 265
72 337

8 345
65 410

5 415
5 420

10 430

- 55 -



Tj\BLE 4.--Logs of test holes -- Continued

l62-89-l3cc
Missouri-Souris test hole*

Thickness fepth
(feet) feet)

1 1
~~ 5

11 16
5 21
2 23

15 38
2 40
3 43
1 44
4 48

44 92
1 93
3 96
2 98
7 105

40 145
1 ll~6

16 162
6 168

17 185

3 188
30 218
20 238

3 2!J.l
9 250

S()11 .•..••••••.•...•.......•.•....•.•.

GJ:ave 1 ••••••••••••••••••••••••••••••••

L:i. gtli te .

Boulder .........••...............•....

L:LgniteJ with strips of white clay ••••
Clay, white, with strips of lignite •••
L:i.mestone) gray •••••••••••••••••••••••
S:md, gray•..••...••••••.•.••..•.•..• ,

Material

Clay, sandy, gray, with some boulders.

Clay, sandy, gray, with some gravel
and lignite fragments •••••••••••••••

S~md, fine .
Clay, sandy, gray, with some gravel

and lignite fragments •••••••••••••••
Boulder, granite ••••••••••••••••••••••
Clay, sandy, gray with some graveL •••
Clay, sandy, gray, with some gravel

and lignite fragments •••••••••••••••
GJ~ave1••......................•.•.....

Clay, sand; gray) with some gravel
aIld boulders .•..............•.......

Clay, sandy, yellow •••••••••••••••••••
Clay, sandy, yellow, with some gravel.
Clay, sandy, gray with some graveL •••
Sand, fine; and gravel ••••••••••••••••
Clay, sandy, gray with some graveL •••

Glac ial drift:

Formation

Clay, sandy: gray, with small strips of
gravel and lignite fragments ••••••••

G:~avel and lignite fragments with strips
of gray sandy clay •••••••••••••••••••

Clay, sandy, gray, with small strips of
gravel and lignite fragments ••••••••

Fort Union Fonnation:

Hole filled
*J~og obtained from LaRocque and others

(open-file report)
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T.ABLE 4.--Logs of test holes -- Continued

l62-89-l6bbc
Test hole 325
Burke County

Glacial drift:
T~psoil) sandy, black ••••••••••••••••
Clay, sandy, light-gray ••••••••••••••
Sand, fine to medium •••••••••••••••••
Clay, yellow', with interbedded sand

and grave 1 (till) •..•••••••••••••••
Clay, sandy, pebbly, tan (till) ••••••
Clay, sandy, pebbly, dark-gray (till)
Clay, pebbly; yellow (till) .•••••••••
Clay, pebbly, dark-gray (till) •••••••
Clay, sandy, and very gravelly) dark-

gray (till) .
Clay, sandy, tan (till) ••••••••••••••
Clay, very sandy, tan and gray. A lot

of coarse sand and gravel (till) •••
Fort Union Formation:

Clay, smooth, light-green ••••••••••••

Formation Material Thickness rpth
(feet) feet)

1 1
2 3
1 l~

6 10
8 18

26 44
1 45

45 90

90 180
12 192

17 209

9 218

l62-89-2lbbb
Test hole 324
Burke County

Glacial drift:
Topsoil) sandy, black ••••••••••••••••
Clay, sandy, pebbly, tan (till) ••••••
Clay, sandy, pebbly, brown (till) ••••
Clay, sandy, pebbly, gray (till) •••••

Fort Union Formation:
Clay, sandy, gray ••••••••••••••••••••
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1
17
12

128

12

1
18
30

158

170



~~ABLE 4.--Logs of test holes -- Continued

l62-89-28dd
Missouri-Souris test hole*

Formation Material Thickness
(feet)

Depth
(feet)

Glacial drift:
f30il .•.•.•..••..••.........•...••..••
Clay, yellow II •••

Clay, sandy, gray with some graveL ••
Band, fine and gravel •••.••••••••••••
G lay, sandy, gray, with some graveL •
Clay, sandy, g:'ay,with some strips of

limestone .
Clay, sandy, gray; with some graveL.
Limestone and "sai1dll rock ••••••••••••
Clay, sandy, g:'ay;with some gravel and

lignite fragn~nts ••••••••••••••••••
Fort Union Fonnation:

Clay) gray .............•.............
:Ligai te " .
Clay, light-gray •••••••••••••••••••••
:Hole filled

~Log obtained from LaRocque and others
(open-file report)
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3 3
10 13
38 51
t~ 55

11 66

6 72
2f3 100

1 101
14 115

5 120
2 122

23 145



TABLE 4.--Logs of test holes -- Continued

l62-89-29aaa
Test hole 323
Burke County

Formation Haterial Thickness
(feet)

Depth
(feet)

Gla.cial drift:
~~opsoil, sandy, black ••••••••••••••••
Clay, pebbly, tan (till) .••••••••••••
Clay, gravelly, tan (till) •••••••••••
Clay, sandy, tan (till) ••••••••••••••
Band, cementedi tan ••••••••••••••••••
Clay, sandy, gravelly, tan (till) ••••
Clay, sandy, pebbly, bluish-gray (till)
Band, fine silty, clayey, light-gray.
Clay, sandy, :pebbly,bluish-gray (till)
Gravel and rock fragments, predominant-

ly dolomitic ....................•..
Gravel, fine, mixed with clay ••••••••
Clay, sandy, pebbly, bluish-gray

(till) .
Fort Union Fonnation:

:Gignite ...........•.•......•...••.•.•
Clay, sandy, gray ••••••••••••••••••••
Clay, sandy, brown •••••••••••••••••••
~~lay,sandy, gray .

l62-89-33bbb
Test hole 322
Burke County

1 1
23 24
16 40
6 i!-6
5 51
2 53

51 10L!-
13 117
50 167

4 171
4 175

33 208

1 209
7 216
4 220

10 230

Glacial drift:
'ropsoil, sandy, brown •••.••••••••••••
Clay, gravelly, tan ••••••••••••••••••
Sand, fine .
Clay, sandy, pebbly, tan (till) ••••••
Clay, sandy, bouldery, gray (till) •••

Fort Union For.mation:
Ligtli te .
Clay, gray •••••••••••••••••••••••••••
Clay, very sandy, light-gray •••••••••
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1
2
1

26
16

2
30
2

1
3
4

30
'-1-6

48
78
80



~'ABLE 4.--Logs of test holes -- Continued

162-89- 35000
Test hole 536
Burke County

Glacial drift:
Clay, sandy, yellowish-gray (till) .••
Clay, bou1dery, medium-gray (till) •••

Fort Union Formation:
Clay, shaley, sandy, light-gray ••••••
]~ign.i te .•..•...•...•....... • • • . • • • . • •

Formation Material Thickness Depth
(feet) (feet)

17 17
64 81

5 86
4 90

162-89-35ddd
Test hole 537
Burke County

Glacial drift:
Clay, sandy, yellowish-gray (till) .••
Clay, sandy, bou1dery) medium-gray

(till) · . · · · · . · ·
Gravel ....•............ ·.····•······ .
Clay, bouldery; medium-gray (till) •••

Fort Union Formation:
Clay, sha1ey, light-gray •••••••••••••

162-90-10cbc
U. S. Bureau of Reclamation test ho1e*

Glacial drift:
Soil, silty, brown •••••••••••• •••••••
Clay, silty, olive-brown with salt

pockets, · . · • . · ..
Sand, clayey, stratified; olive-brown
Clay, silty, olive-brown •••••••••••• •
*Log obtained from LaRocque and others

(open-file report)
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34

66
4

12

4

1.7
13.3

1.0
6.5

100
104
116
120

1.7
15.0
16.0
22.5



TABLE 4.--Logs of test holes -- Continued

l62-90-34dddl
Test hole 5L!·7
Burke County

Formation Material Thickness
(feet) ~ePthfeet)

Glacial drift:
Topsoil, dark-brown ••••••••••••••••••
Clay, gravelly, yellowish-gray (till)

Fort Union Formation:
Clay, light -gray •••••••••••••••••••••
Ligni te ...........................•.•
Clay, light-gray •••••••••••••.•••••••

163-89-17da
Missouri-Souris test hole*

1
10
1
6
2

1
11

12
18
20

Glacial drift:
Sand, brmiU, and boulders ••••••••••••
Clay, sandy j brown •••••••••••••••••••
Sa.t1ds tone .
Clay, sandy, brown, with strips of

limestone .........................•
Clay, sandy, gray ••••••••••••••••••••
Clay, sandy, brown •••••••••••••••••••
Clay, sandy, gray, with lignite fragments
Clay, sandy, gray, with some gravel

8Xld lignite .
Sand, fine, and gravel with boulders

and lignite fragments ••••••••••••••
Boulder ............................•.
Siind, fine, and gravel with boulders

and lignite fragments .•••••••••••••
Boulders) with gravel and fine sand ••
Gravel, with lignite fragments •••••••
Gravel, fine sand with boulders, strips

of clay and lignite fragments ••••••
Fort Union FOImation:

Sand, fine, gray , .

Hole filled
*Log obtained from LaRoe que and others

(open-file report)
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10 10
16 26

1 27

3 30
17 ~·7

1 48
60 108
51 159
30 189

2 191

9 200
3 203
8 211

71 282
18 300



~rABLEI!.• --Logs of test holes -- Continued

l63-89-2lbbb
Test hole 329
Burke County

Glacial drift:
~ropsoil, sandy, black ••••••••••••••••
Clay, sandy, light-brown and gray •••
Clay, sandy, pebbly, tan (till) ••••••
Gand, coarse, clayey •••••••••••••••••
Clay, sandy, bouldery, ten (till) ••••
Clay, gray with sand, gravel and

numerous boulders (till) .••••••••••
Clay, yellow and whitejsand, gravel,

and nun~rous boulders (till) •••••••
Gravel and boulders. Hole abandoned.

Formation Mate,rial Thickness fepth
(feet) feet)

1 1
2 3

17 20
6 26

16 42

175 217

18 235
5 2!~0

l63-89-29add
Test hole 328
Burke County

Glacial drift:
~ropsoil) sandy, black ••••••••••••••••
Clay, sandy, light-tan (till) ••••••••
Clay, sandy, tan (till) ••••••••••••••
Band, fine, medium, and coarse •••••••
Band, fine to very coarse, clayey ••••
Band, fine and medium••••••••••••••••
Gravel" fine and considerable cla~r•••
Clay, very gravelly, dark-gray (till)
Clay, gray. Numerouslimestone,

dolomite and other rock fragments
scattered throughout sample (till).

Fort Union Formation: .
Clay, light-gray to white ••••••••••••
Clay, light -bJ."'own ••••••••••••••••••••

Core obtained from 160-170 feet.
Clay J dark-gray ...............•......
Clay, very light greenish-gray,

becoming nearly white in places ••••
Clay, sandy, dark-gray to black ••••••

- 62 -

1 1
18 19
11 30

5 35
5 40

10 50
5 55

15 70

77 147

8 155
5 160

2 162

71- 16%t 1702'



'rABLE4. --Logs of test holes -- Continued

163-90-15cc
Missouri-Souris test hole*

Clay, gray, with some gravel) boulders,
and lignite fragments •.•••••••••••.

Boulders) vTith grave 1 and lignite
fragments .

Fort Union Formation:

]~aterialFormation

Glacial drift:
Soil .
Clay, sandy, yellow, with some gravel
Clay, sandy, gray; wlth some gravel..
Gravel '* •••••••
Clay, sandy, gray ..•••••••••••••••••.
Gravel ·
Clay, sandy, g;.cay,with some graveL.
Clay, sandy, gray, with some gravel

and boulders ..........•.....•..•...

Lig:n.ite; hard ••.•..••..• , •.•.•.••••..

Hole filled

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

- 63 -

Thickness (ePth
(feet) feet)

1 1
18 19
28 47

2 l~9
1 50
9 59

31 90
20 110
62 172
50 222
8 230



TABLE 4.--Logs of test holes -- Continued

l63-90-36cb
Missouri-Souris test hole*

Glacial drift:

Ligni te, hard..............•.........
S8J1d, gray .....•.•.......•...•..•....

Soil .
Clay, yellow .....•...................
Clay, brown, with same gravel ••••••••
Clay, gray ..•.......................•
Clay, sandy, gray) with some gravel

and lignite fragments ••••••••••••••
Boulder, limestone •••••••••••••••••••
Clay, sandy, gray, with some gravel

and lignite fragments ••••••••••••••
Gravel with strips of gray sandy clay
Clay, sandy, gray, with lignite

fragm.ents •.•........•.......•..••..
Gravel and boulders ••••••••••••••••••
Clay, sandy, gray, with some grave1..

Fort Union Formation:

Formation Material Thickness Depth
(feet) (feet)

3 3
6 9

19 28
8 36

114 150
1 151

18 169
3 172
8 180

21 201
5 206

14 220
15 235

Hole filled
*Log obtained from LaRocque and others

(open-file report)

- 64 -
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