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GROUND-WATER RESOURCES OF THE DEVILS LAKE AREA,

BENSON, RAMSEY, AND EPDY COUNTIES, NORTH DAKOTA

By
@. F. Paulson

and
P. D. Akin

ABSTRACT

This report is concerned mainly with the ground-water re-
sources of an ares of about 520 square m'les surrounding the city
of Dcvils Leke, North Dakota. The major part of the area is in the
Devils Lake interior drainage basin and the principal features are
two chains of lakes, end moraine and ground-moraine belts, and out-
wash plains, all of which trend east-southeastward.

The surficial deposits consist of glacial drift, postglacial
lake sediments, and thin, patchy deposits of alluvium and slopewash,
These deposits are underlain by the Pierre Shale of Late Cretaceous
age, which in turn is underlain by older sedimentary rocks comsist-
ing mainly of shale, sandstone, and limestone to a total depth
of about 3,000 to 3,500 feet. The oldest sedimentary rocks rest

on Precambrian granite.



The glacial drift contains the major aquifers in the area.
The most productive aquifers consist of sand and gravel deposits,
formed as glacial outwash along the south edge of the North
Viking moraine, and extending to the Sheyenne River and beyond.
As an outgrowth of this ground-water study, the city of Devils
Lake developed a new municipal water supply from wells tapping
outwash deposits in the Warwick area. Because of their large
areal extent and thickness (particularly in the Warwick area),
the outwash deposits have good pctential for the development
of additional large supplies of ground water. However, future
developments should be preceded by additional test drilling and
hydrologic studies to determine their effect on present usage.

Aquifers of less importance also were discovered by test
drilling in other‘parts of the area of study. These consist of
sand and gravel deposits buried by differing amounts of glacial
till, but little is known concerning their capabilities to supply
water to wells. The thickest and most extensive of these seem to
be associated with bedrock valleys underlying the Devils Lake
chain of lakes.

Aquifers in the outwash deposits are readily recharged by
absorption of rain and snowmelt. Most of the recharge occurs in

the spring and early summer.



Ground water in the outwash deposits is of relatively good
chemical quality, but it probably would require softening for
domestic and some industrial uses. Ground water in the Pierre
Shale is soft to moderately hard, but generally has a higher
salinity than water in the glacial drift. Water in the Dakota

Sendstone is too saline for most uses.



INTRODUCTION

Since 1945, ground-water studies in North Dakota have been
mnade by the United States Geological Survey in cooperation with
the North Dakots State Water Conservation Commission and the North
Dakota Geological Survey. The purpose of the studies is to deter-
mine the occurrence, movement, discharge, and recharge of the
ground water, and the quantity and chemical quality of such water
available for all purposes, including municipal, domestic, irri-
gation, and industrial.

For many years, there has been a critical need for the inves-
tigation of ground-water resources within reach of numerous towns
and cities in the State lacking adequate and perennial water supplies
for municipal use. Many of the towns and cities have recently con-
structed or are in the process of constructing municipal water-
supply systems for the first time and, therefore, need pertinent
information concerning availsble water resources in their areas.
Others have needed additional sources of water to meet demands
caused by population increases or modernization of existing water
and sewage facilities. 8Still others have needed to improve the

chemical quality of their water supplies.



LOCATION AND GENERAL FEATURES OF THE AREA

The area reported on here is in the central part of north-
eastern North Dakota and consists of about 920 square miles in
Benson, Ramsey, and Eddy Counties (fig. 1). It is irregular in
outline, owing to the primary needs of the study and the avail-
ability of topographic maps and other basic data during the course
of the investigation. The longest dimension in an east-west
direction is about 33 miles and the longest dimension in a north-
south direction is about 37 miles. The area is bounded on the
south by the Sheyenne River,

Devils Leke, population 6,299 (1960 census), is the largest
city in the area and is the county seat of Ramsey County; it is
near the central part of the report area. Other communitities
include: Minnewaukan, pop. 420, county seat of Benson County;
Churchs Ferry, pop. 161; Oberon, pop. 248; Crary, pop. 195;
Warwick, pop. 20k; Tokio, pop. 112; Hamer, pop. 105; Fort Totten,
pop. 100; and St. Michael, pop. 35. The rural population is not
known, but is estimated to be abbut 8,200 according to the average
ratio of urban to rural population in the three counties --

Benson, Ramsey, and Eddy. Total population in the area, therefore,

may be sbout 16,000,
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The area is served by two mein lines of the Great Northern
Railway, and by branch lines of the Minneapolis, St. Paul, and
Sault Ste. Marie Railway and the Northern Pacific Railway. State

.and Federal highweys supply all-weather routes across the area,
and connecting county and township roaeds make almost every part
of the area accessible most of the time. |

The principal occupation in the area is farming, wheat, flax,
and hay being the main crops. The communities serve as shopping
and trading centers for the adjacent areas. The city of Devils
Lake is the most important community in the area because of its
size and because of its location with respect to other, larger
communities of the State. Grand Forks is sbout 100 miles to the
east, Minot about 130 miles to the west, and Jamestown about 100
miles to the south. It is a division point on the Great Northern
Railway. One of the larger steam-generating plants of the Otter-
teil Power Co. is located there. The Concrete Sectional Culbert
Co., a major manufacturer of concrete products in the State, is

located a few miles south of Devils Lake on State Highway 57 .

PURPOSE AND SCOPE OF THE INVESTIGATION

Prior to 1962, the major source of water for the city of
Devils Lake was water-bearing beds of saendstone in the Dakota
Sendstore., Artesian wells tapping these beds yield sufficient
water to supply the needs of the city, but the water is highly
charged with sodium chloride (table salt) and sodium sulfate
(Glauber's salt). The mineralization of the water is so great
as to meke it unsatisfactory for drinking and cooking as well

as unfit for irrigation and many industrial uses. Small supplies
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of water for drinking and cooking were developed from privately.
owned shallow wells in the glacial drift and the immediately
underlying Pierre Shale. Water was delivered by water companies

in much the same manner that milk is delivered in most towns

and cities. 1In the evenings many city residents would wait their
turn in line, with buckets and jars, to obtain potable water from
a shallow public well in the county courthouse grounds. It was not
possible to obtain an adequate supply of water for municipal use
from shallow wells within the city of Devils Lake, and the city's
growth and economic prospects were imhibited because of the inferior
quality of the water being supplied from the Dakota Sandstone.

The primary purpose of the study, then, was to investigate
the occurrence of ground water in an area within economical
pipeline distance of the city of Devils Lake and to determine
whether or not an adequate supply of potsble water could be
obtained from ground-water sources to meet present and anticipated
needs of the area.

In addition to the need for a potable municipal water supply,
the decline in the level of Devils Lake during the past century
has been a matter of much concern to residents of the area and of
the State. This lake, the largest natural lake in North Dakota,
was once its principal resort attraction. In the 1880's, northern
pike and other fish species sbounded in the lake and carload ship-
ments of fish from it were-notr uncommon. Navigation by shallow-
draft-side-vwheelers was carried on between Churchs Ferry, Minnewaukan,

Devils Lake, and other places on the former lakeshore.
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Records of the elevetion of Devils Lake have been kept since about
1867, and from then until 1940 the level of the lake declined
steadily and only occasionally rose slightly. In 1940, the lowest
reported level was 37.4 feet below the lowest level reported in
1867. Fish life disappeared entirely from the lake about 1889 as
the water became brackish and unsuitable for many purposes.
Navigation ceased as the water area of the lake became smaller,
ieaving the former docks several miles from water. Between 1940
and 1957 the lake rose generally; the level was about 18 feet
higher in 1957 than the record low in 194O.

A plan of the Department of the Interior for the conservation,
control, and use of the water in the Missouri River Basin contem-
plates restoration of Devils Lake to a higher level and flushing '
of the lake to improve the chemical quality of the water by
diversion of Missouri River water into the lake.

Coupled with the primery purpose of the present study has bee
the need to obtain general information regarding the occurrence
and movement of the ground water to assist in the planning and ex-
ecution of the proposed reclamation projects in the area; to
furnish data to the general public regarding the occurrence of
ground water suitsble for development of domestic, stock, indus-
trial, and irrigation supplies; and to supplement existing knowledge
of' the general hydrology of the area.

The study was made by the U,S. Geological Survey in cooperation
with the North Dakota State‘Water Consefvation Commission, the city
of Devils Lake, and the North Dakota Geological Survey. A progress
report sumarizing the early results of the investigation and in-

dicating the need for additional work in parts of the area was

released in 1951 (Akin).
8



PREVIOUS INVESTIGATIONS

The first worker concerned with the geology of the Devils
Lake area was Warren Upham (1895) whose results were reported in
his classic work on glacial Lake Agassiz. E. J. Babcock reported
on the water resources of the Devils Lake region in 1902, H. E.
Simpson (1912) prepared a report on the physiography of the Devils-
Stump Lake region. Simpson's general work on the geology and ground-
water resources of North Dakota (1229) contains descriptive material
on the geology of the region, well data, chemical analyses of
ground-water samples, and other ground-water data. In 1921, the
Great Northern Railway made an investigation of the feasibility of
developing Sweetwater Lake to furnish a water supply for railway
use and for municipal use at Devils Lake. The report has not been
published, but was loaned to the writers for their use, and has
furnished valuable background informstion on the water-supply
problems in the area. Abbott and Voedisch (1938) listed chemical
analyses of ground-water samples from the area. Greenlee made
& reconnaissance study of ground-water conditions in the vieinity
of Camp Grafton, south of the city of Devils Lake, and performed
Pumping tests using camp supply wells (written communication).
Geologic maps of three 15-minute quadrangles in the area were pre-
rared by Branch (1947) on the Flora quadrangle, Tetrick (1949) on
the Oberon quadrangle, and Easker (1949) on the Tokio quadrangle.
Aronow and others (1953b) described the geology and ground-water
resources of the Minnewaukan ares in Benson County, which lies

adjacent to the western edge of Devils Lake. Aronow (1957, 1959,



and 1963) also made extensive studies of the Pleistocene geology
and postglacial history of the Devils Lake region. Swenson and

Colby (1955) studied the chemical quality of surface water in the
Devils Lake region. Their report also contains an excellent sum-
mary of the hydrography of the Devils Lake region, as well as an
analysis of the available hydrologic data relative to the recent

desiccation of the lakes.
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WELL-NUMBERING SYSTEM

The well-numbering system used in this report is based
upon the location of the well in the Federal system of rectangular
surveys of public lands. The first numeral denotes the township
north, the second numeral denotes the range west, both referred to
the fifth principal meridian and base line; the third numeral
denotes the section in which the well is located. The letters a,
b, ¢, and d designate respectively the northeast, northwest, south-
west, and southeast quarter sections, quarter-quarter sections,
and quarter-quarter-quarter sections (10-acre tracts) as shown
in figure 2. Thus, a well numbered 152-65-15daa would be in the

NELNEESEL sec. 15, T. 152 N., R. 65 W.

PHYSTOGRAPHY AND DRAINAGE

~The area ig in ihat part of the Central Lowland physiographic
province (Fenneman, 1938, p. 559-588) that has been called the
Drift Prairie by Simpson (1929, p. 7-10). The extreme southern
part, which is drained directly by the Sheyenne River, is in the
Red River of the North drainage basin. The major part of the area,
however, is in the Devils Lake interior drainage basin (fig. 1).
This basin is sbout 3,940 square miles in area and is between
the drainage basins of the Red River of the North on the north,
east, and south, and the Souris River on the west. The basin
is a subdivision of the Red River of the North basin, slthough
there has been no surface flow out of the basin to the Red River

in historic time.
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FIGURE 2--SYSTEM OF NUMBERING SPRINGS, WELLS, AND TEST HOLES.



The topography and relief of the Devils Lake basin and the
surrounding region are due to glacial erosion and deposition, which -
were in turn influenced by the topography of the eroded bedrock
surface. Glacial deposits now cover the entire area except for
a few small exposures of bedrock. The principal features are
two chains of lskes, end-moraine and ground-moraine belts, and
outwash plains, all of which trend roughly east-southeast (fig. 3).
The northernmost chain of lakes, herein called the Sweetwater chain,
includes Sweetwater Lake, Morrison Lake, Dry Lake, Lac Aux Mortes
(T. 156 N., R. 66 W., north of the Devils Lake area), and Lake
Irvine. When filled to spillway threshhold levels, and only
then, these lakes discharge one into the other from Sweetwater
Lake to Lake Irvine. Lake Irvine in turn discharges through
Mauvais Coulee into the Devils Lake chain, which is in the southern
chain of lakes and from which the region tekes its name.

The southern chain of lakes, herein referred to as the Devils
Lake chain,'roughly parallels the Sweetwater chain. It is sbout
45 miles long and includes the various bays of Devils Lake, East
Devils Lake, and West and East Stump Lake (West and East Stump
Lake, together, are commonly referred to simply as Stump Lake
and are a few miles east of the Devils Lake area). As is the
case in the northern chain, water flows from one lake to another
only at high stages. The flow is from Devils Lake to East Devils
Lake to West Stump Lake. Prehistorically, there was drainage from

West Stump Lake to the Sheyenne River (Aronow, 1957, p. 4i2).

12
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Between the Devils Lake chain and the Sheyenne River are a
group of glacial outwash deposits and end moraines; the most
prominent of the moraines is termed the North Viking moraine.
Between the chains of lakes is a belt of ground moraine and
other groups of end moraines, of which the Sweetwater moraine
is the most prominent.

The greatest relief is in the end moraines; the outwash
Pplains are relatively flat and featureless. The ground moraine
has an intermediate type of rolling topography. The entire
area is dotted with numerous potholes and small lakes receiving
and retaining runoff from locsl areas.

The Sheyenne River forms the southern boundary of the report
area. It is & small stream, less than 200 feet wide, which flows
in a trench-type valley more than half a mile wide in places and
as much as 75 feet deep. Several terraces flank the valley, and
several glacisl spillways traverse the outwash and moraine
deposits and trend southward toward the Sheyenne River.

The depression occupied by the Devils Lake chain probably
is the surface representation of an ancestral stream system cut
into the shale bedrock. Detailed drilling of the drift has
indicated that the underlying bedrock topography is a "butte" and
"badland" type similar to that which has been developed in the
unglaciated parts of western North Dakota.

Prehistorically, East Devils Lake and Stump Lake were con-
nected by means of a3 narrow channel known as the Jerusalem
outlet. When the lake levels were high enough, water discharged
from East Devils Lake into Stump Lake through this outlet and,

13



from Stump Leke into the Sheyenne River (which drains into
the Red River) by the now unused Big Stony spillway (Aronow,
1957, p. 414). Thus, at one time the Devils Lake interior
drainage basin was a part of the Red River of the North
drainage basin.

When the lakes discharged into the Sheyenne River they
had a high shoreline whose elevation was about 1,453 feet. Be-
low this former shoreline are a number of others, prehistoric
and recent. The outlines of Devils Lake and Stump Lake shown
on most maps are those of the years of the first land surveys of
the region, 1881 to 1883. Devils Lake at that time had a surface
elevation of about 1,435 feet above sea level, and Stump Lake
about 1,423 feet. Since then the lakes, despite minor resurgences,
have been shrinking, and the lowering of their levels has caused

the separation or disappearance of the various bays.

GEOLOGIC SETTING

GLACTIAL AND POSTGLACIAL DEPOSITS

The surficial deposits in the Devils Lake area are mainly of
glacial and postglacial origin. Those of glacial origin, termed
glacial drift, range in texture from clay to large boulders several
feet in diameter. 1In places they are sorted and stratified into
beds of clay, silt, sand, or gravel, whereas in other places, they
form a heterogeneous mixture of all sizes, although clay and silt

generally predominate. These unsorted deposits are termed till,

14



Information on the thickness of the glacial drift in the Devils
Lake area was obtained mainly by test drilling and analysis of
existing subsurface data (tables 1 and 2; fig. 4). The glacial
drift ranges from a few feet to nearly LOO feet in thickness

and commonly is between 100 and 200 feet thick. The thickest
deposits underlie the Devils Lake chain of lakes (fig. 5). In
places in the Morrison-Sweetwater Lakes area and west of Minne-
waukan the drift is less than 50 feet thick. Generally the upper
10 to 20 feet of the drift is yellowish brown, owing to oxidation
of minerals containing iron; below this depth the color is bluish
gray.

On the basis of landform and lithology, several main types of
glacial drift were recognized and mapped in the Devils Lake area.
The drift includes end-moraine, ground-moraine, outwash, and lake
deposits (fig. 3). The various types of glacial deposits are
believed to have been formed nearly contemporaneously, probably
during the later part of the Wiscomsin Glaciation in the Pleistocene
Epoch.

End-moraine deposits are composed mainly of till and are
characterized by rough, hilly tracts of land having an overall
ridgelike, linear form. They were built up along the terminals
of the ice sheet when forward movement was more or less balanced
by melting along the ice margin. The surface of these deposits
is commonly littered with boulders and cobbles. Some end moraines
have been described as having a "knob and kettle" appearance

because of the profusion of steep-sided hills and depressions.

15
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Two major belts of end moraine extend west-northwestward across
the Devils Lake area. One of the end moraines lies south of the
Devils Lake chain and has been named the North Viking moraine
(Branch, 1947, p. 6). The other lies north of the chain and
extends northwestward across the northeastern part of the area
in the vicinity of Sweetwater Lake, from which the moraine
derives its name (Aronow, 1955). A third short segment of end
moraine, which appears to branch south-southeastward from the
North Viking moraine in T. 151 N., R. 64 W., probably is part
of the Heimdal moraine that has been identified in adjacent areas
south of the area covered in this report (Easker, 1949, p. 19).

Ground-moraine deposits are similar to end-moraine deposits
in being composed mainly of till, but are characterized by gently
rolling topography of low relief. These deposits probably were
formed mainly near the base of the glacier, although the mechanics
of such formation are not clearly understood. Ground moraine is
most extensive in the northern part of the area, but widely
scattered smell tracts are d¢m the southern pert also. Neither,the end-
moraine or the ground-moraine deposits are important sources of
ground water because of their low degree of permeability (ability
to transmit water).

Glacial outwash depcsits are composed mainly of sorted and
stratified beds of sand and gravel. In places these deposits are
widespread and their surfaces form nearly flat to gently rolling
plains. In other places the deposits are in channels. Outwash
deposits were formed by debris-laden streams from the melting

glacisl ice. Large tracts of outwash deposits exist in the
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southern part of the Devils Lake area. They are bordered on the
north by the North Viking moraine and, in most places, extend to
the Sheyenne River. In places, however, they are separated into
areas by segments of moraines. For convenience of discussion
the areas have been named, in order from west to east, the

Oberon outwash plain, Tokio outwash plain, and Warwick outwash
plain. Another body of outwash east of the Devils Lake area

(not discussed in this report) might aptly be called the Pekin
outwash plain because of its extensive occurrence in the vicinity
of that town. The outwash deposits form extensive and productive
ground-water reservoirs.

A belt of lake deposits and lake-washed till extends north-
westward across the central part of the area. The lake deposits
consist mainly of stratified clay and silt, deposited in the
Devils Lske chain in late Pleistocene and Recent time when the
lakes were much more extensive and occupied higher shorelines
than at present. The lake deposits and lake-washed till are
too fine grained and impermeasble to be of importance as aquifers.

Sand and gravel deposits are widely interspersed in the mo-
raines as hills, ridges, and terraces and, for purposes of this
report, are referred to generally as ice-contact deposits. Be-
cause of their small areal extent, they are not shown in figure
3. They include typical landforms described in the literature
as kemes, eskers, crevasse-fillings, and kame terraces (Flint,
1957, p. 146-159). The deposits generally show sharp changes
in sorting and bedding and are closely associated with till,
indicating origins within the glaciers or along the edges --
thus the term "ice-contact." In places they are water bearing

and form aquifers of small to moderate potential.
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BEDROCK FORMATIONS

So far as is known, the glacial drift throughout the Devils
Lake area is underlain by the Pierre Shale of Late Cretaceous
age. The formation is deeply eroded in places so that its
thickness probably varies considerably. The lowest known
elevation of the top of the Pierre Shale is 1,104 feet (test
hole 185) and the highest is 1,533 feet (test hole 651). The
elevation of the bottom of the Pierre, as reported in logs of
several oil-well tests in the Devils Lake area, ranges from
808 feet (Hansen, 1956) to 898 feet (Anderson, 1954). The
thickness of the formation, therefore, may range from sbout
200 to TOO feet. As the formation sppears in the drill cuttings,
it consists of light-gray or grayish-green to medium-dark-gray
shale. Inoceramus prisms and bits of bentonite are not uncommon
in the cuttings. The upper part of the formation, in places,
yields small quantities of ground water, which is characteristically
soft, salty, and rather high in dissolved solids.

The Pierre Shale in the Devils Lake area is underlain by a
thick sequence of older Cretaceous rocks composed mainly of
shale, except the basal part, which is composed of interbedded
sandstone and shale. The thickness of the older Cretaceous rocks
ranges from slightly less than 900 feet near the eastern edge of
the arees to more than 1,300 feet near the western edge. Except
for the interbedded sandstone-shale section in the basal part,
which contains one or more important aquifers, these rocks are

not water bearing.
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The sandstone-shale section has been referred to variously as the
Dakota Sendstone (Simpson, 1929, p. 192); Lakota (Strassberg, 1954);
Dakota, Fuson, and Lakota (Laird, 1941, p. 26-27; Anderson, 1954);
and Fall River Sandstone (Hansen, 1955, pl. 2). The name Dakota
Sandstone is retained in this report bécause of its well-established
usage among water-well drillers in North Dakota and adjacent States.
The Dakota Sandstone is underlain, in descending order, by

shale and siltstone of Jurassic age and limestone, dolomite, and
sandstone of Paleozoic age. These rocks range in thickness from
about 1,800 feet near the eastern edge of the area (Anderson, 1954)
to about 2,400 feet near the western edge (Strassberg, 1954). These
rocks contain aquifers but the water probably is too highly miner-

alized for most uses.

GROUND-WATER RESOURCES

GENERAL PRINCIPLES OF OCCURRENCE

Geologically all the solid materials of the earth's crust
are called rocks. Any rock formation or stratum that will yield
water in sufficient quantity to be of importance is called an
aquifer . (Meinzer, 1923, p. 30). The aquifers considered in this
report are in sedimentary formations: the glacial drift, the Pierre
Shale, and the Dakota Sandstone,

Essentially all ground water of economic importance is derived
from precipitation. The water may enter the ground by direct

penetration of rain or melted snow; or surface water from streams,
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especially during flood time, may enter the ground by downward
or lateral percoletion if the water level in the stream is
higher than the adjascent ground-water level.

Practically all ground water is in the process of movement
through the rock formations from a place of intake or recharge
to a place of disposal or discharge. The rate of movement may
vary considerably from one area to another or from one formation
to another but velocities of a few tens to a few hundreds of
feet a year probably are most common under natural conditions.

The water moving through the rock formations is said to be in
"transient storage."

Ground water may be discharged by direct evaporation from
the soil surface or from lakes and ponds, by transpiratign of
plants in areas where the ground-water level is near the sivrface,
and by seepage to streams. In some places where the physical
situation is suitable, water may discharge from one aquifer to
another through the separating formations.

Below the water table, under natural conditions, the open or
pore spaces in the sedimentary rocks are filled with water. The
qQuantitative measure of the open or pore space - its percentage
of the whole volume of the rock - is called the "porosity" and is
a measure of the capacity of the rock to store water when saturated.
However, the capacity of a rock to yield water to wells by gravity
drainage may be much less than would be indicated by its porosity,
because part or all of the water may be held in the pore spaces
by molecular attraction of the water to the rock material. If

the pore spaces are large, as in coarse gravel, practically all
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the water stored in them can be removed by gravity drainage. If
the individual particles composing the rock are small, as in clay
or shale, practically none of the stored water can be removed by
gravity drainage, although the porosity of the rock may be con-
siderable. The volume of water, expressed as a percentage, that
will drain from a unit volume of the saturated rock material is
its "specific yield;" the volume that remains undrained is the
"specific retention."

Another characteristic of a rock material that is important,

insofar as water supply is concerned, is the difficulty or ease

with which water can move through the material., If the pore
spaces are relatively large and interconnected, a§ in coarse
gravel, the resistance to the movement of water through the
material is not great and the rock is said to be permeable.
However, if the pore spaces are small, as in clay or shale, the
resistance to the movement of water may become very great and
the rock is said to be impermeable or to have low permeability.
For field use, the "coefficient of permeability" is expressed
quantitatively as the number of gallons of water per day that
will flow through a cross-section area of 1 square foot under
unit, or 100-percent hydraulic gradient, at local temperature of
the ground water. In most ground-water studies, the coefficient
of transmissibility is generally more convenient to use than the
coefficient of permeability. The coefficient of transmissibility
is the average field coefficient of permeability multiplied by

the thickness of the aquifer in feet.
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As used here,‘the coefficient of tansmissibility may be
defined as the number of gallons of water at field temperature
that will pass in 1 day through a vertical strip of the aquifer
1 foot wide under a unit hydraulic gradient (1 foot per foot).

It may also be thought of as the number of gallons of water at
field temperature that will pass in 1 day through a vertical
strip of the aquifer 1 mile wide under a hydraulic gradient of
1 foot per mile.

The water table‘is that surface below which the rock
meterials are fully saturated at atmospheric pressure or
greater. The water table in the Devils Lake area corresponds
approximately to the level of the water surface in wells that
tap aquifers in the glacial drift and the Pierre Shale. It is
recognized that because of local artesian conditions and local
perched water tables, the wﬁter levels in the wells may not
always define the water table, but in general the correlation
is good.

If the water in an aquifer is not confined by an impermeable
stratum sbove, the water is said to be under water-table conditions.
In such case, water may be obtained from storage in the aquifer by
a lowering of the water level, as in the vicinity of a pumped well,
which results in gravity drainage of the surrounding rock materials.

If the water is confined in the aquifer by an overlying
impermesble stratum, however, so that the water in a well rises
above the top of the aquifer under hydraulic pressure, the water
is s.aid to be under artesian conditions. It is not necessary
that the well flow for it to be classed as artesian under this
definition. Actually, the height to which the water rises in the

well may be at, above, or below the true water table, according

t0 local conditions.
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Under ertesian conditions, water is yielded because of its
own expsnsion, at least temporarily, and because of the compression
of the squifer due to lowered pressure, rather than by gravity
dreinage. The water-yielding capacity is called the "coefficient
of storage," which is defined as the volume of water that will
be released from storage in each vertical column of the aguifer
having a base of 1 square foot when the artesian pressure falls
1 foot. The amount of water released from storage in an aquifer
under artesian conditions with a given lowering of water level
will be much less - of the order of a hundredth or a thousandth -
than by gravity drainage under water-table conditions, other
factors such as transmissibility, thickness, and areal extent
being ejual. The term "coefficient of storage” may be applied to
waeter-table as well as to artesian conditions, in which case it
is practically equal to the specific yield.

In the Warwick outwash plain, in the area of the city of
Pevils Lake water-supply wellg, the presence of a simple "leaky"
aquifer system has been noted. This system consists of a shallow
water-table aquiier underlain by a semiconfining zone of much
lower permeability, which in turn is underlain by highly per-
mesble outwash deposits. Water may move more or less vertically
from thie shallow aquifer through the semiconfining bed to the

deeper aquifer or vice versa, according to the relative hydrsulic

heads in the two aquifers.



Two parameters of a simple leaky aquifer system are (1) the
"leakance" or "leakage coefficient," defined by Hantush (1956) as
the vertical coefficient of permesbility of the semiconfining
zone divided by its thickness, and (2) the leakage factor, de-
termined from aquifer pumping tests and generally represented
mathematically by the symbol B, which is defined by Hantush as
the square root of the quotient of the coefficient of trans-
missibility of the pumped aquifer divided by the leakage co-
efficient. The leakage coefficient multiplied by the hydraulic
head differential between the upper and lower aquifer yields the
flow rate through the semiconfining bed per unit area. The
leskage factor is small if the leakage coefficient is large,
and it is large if the leakage coefficient is small.

In some rocks, fractures and (or) solution openings form
the more permeable passageways through which water moves in
the formation. As will be djiscussed in more detail, it is
possible that the permeability of some of the aquifers in
the Pierre Shale is due to fractures. If some of the limestones
below the Dakota Sandstone in the area are aquifers, they may
yvield water through solution openings. Even the upper part
of the Precambrisn complex may yield small smounts of water
through fractures,

The suitability of an aquifer to furnish a water supply for
a given purpose depends, among other things, upon its transmiss-
ibility, volume, and capacity to store water. In addition,
there must be adequate recharge to the aquifer and opportunity
to capture the recharge by constructed works, if the water-

supply development is to last indefinitely, because even a
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small draft may eventually deplete the water in storage unless
there is adequate recharge that can be utilized. There have been
instances, in North Dakota and elsewhere, where aquifers composed
of materials of rather good permeability, but having only small
areal extent and being completely enclosed in relatively im-
permeable materials, have been pumped nearly dry in a compar-
atively short time, to the detriment and disappointment of the
water users. In such cases high initial yields of wells in the
aquifers gave the erroneous impréssion that a great volume of
water would be available from the aquifer indefinitely.

From the standpoint of ground-water movement it is believed
that the glacial drift aﬁd the upppr'water-bearing part of the
Pierre Shale in the Devils Lake area act as a single aquifer.
From the standpoint of development and use, however, it is
advisable to distinguish a number of aquifers in the glacial
drift and to consider the Pierre Shale as a separate aquifer.

The distinction between these aquifers is made on the basis of
areal distribution of the more permeable materials, physical char-
acteristics of the aquifers, and chemical quality of the water

found in them.

Ground Water in the Glacial Drift

The aquifers in the glacial drift are mostly deposits of sand
and gravel or finer sorted materials. The water is in the inter-

stices between the individual grains that constitute the formation.
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The aquifers range in size from many square miles in area and 50
or more feet in thickness, as in the case of the major outwash
deposits, to small glaciofluvial deposits in the till that extend
less than a few acres in area and only a few feet in thickness.
Water in the aquifers in the glacial drift is found under both -
water-table and artesian conditions. At a few places naturally
flowing wells are obtained from drift aquifers. The flows are
due to local artesian conditions in the drift and are not diag-

nostic of a widespread region where flowing wells are likely.

Outwash Deposits

Oberon outwash deposits

The outwash deposits of the Oberon plain, partly in the extreme
southwestern part of the report area (fig. 3) and partly to the west
of it (Aronow and others, 1953b), form a smooth, gently southward-
sloping surface between the North Viking moraine and the Sheyenne
River. The deposits are separated from the Tokio outwash deposits
to the east by a relatively narrow belt of end-moraine deposits.

The outwash deposits skirt or surround patches of ground moraine
that rise above the plain and are confined to relatively narrow
widths in some places. The presence of the higher patches of
ground moraine during deposition of the outwash deposits prevented
the formation of a broad continuous plain. In the area of the
report, the Oberon outwash plain extends over less than 30 square

miles (figs. 3 and 6).
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The deposits are chiefly somewhat clayey sand and gravel,
in part interbedded with silt and clay, and they contain a large
percentage of shale. The thickness of the outwash deposits
varies considerably, owing to the irregular till surface upon
which they were deposited. No test holes were drilled in the
Oberon outwash deposits in the report area, but in seven test
holes to the west of the area (Aronow and others, 1953b, p. 100-
101) the deposits ranged from 15 to 4O feet in thickness and
averaged about 24 feet.

Data from 42 wells producing water from the Oberon outwash
deposits (table 2 and fig. 6) yielded the following information:
The wells ranged from 8 to U4 feet in depth and averaged about
21 feet; the depth to water (mainly during September 1950)
ranged from £.1 to 25.9 feet and averaged 15.1 feet.

Most of the wells that produce water from the outwash
deposits are dug and all are reported to furnish an adequate
supply of water for domestic or stock use. The wells are also
reported to have yielded adequate water for domestic and stock use
during the drought years of the 1°30's, although water levels
did drop to some extent.

Wells for industrial, irrigation, or municipal use have
not been developed in the Operon outwash deposits and it is doubt-
ful if wells having capacities of much more than 50 to 100 gpm
could be developed there. BEven 80, the possibility of developing
supplies for municipal, small industrial, and small irrigation
uses from the thicker parts of these deposits should not be
overlooked. Test drilling and (or) intensive prospecting by
one or another of the available geophysical methods would help

delineate areas most favorable for such development.
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Because of the apparent thinness of the Oberon outwash and
its close association with the till, the quality of its water
may be somewhat more variable than that in either the Tokio or
Warwick outwash deposits. Owing to its lesser storage capacity,
evapo:ation processes may concenfrate the chemical constituents
more rapidly than in the other outwash areas; thus more highly
mineralized water percolating into the outwash'deposits from
the adjacent morainal deposits probably would tend to change
the chemical character of the water to a greéter extent than

in the other outwash areas.

Tokio outwash deposits

The Tokio outwash deposits form a gently southward-sloping
plain between the North Viking moraine and the Sheyenne River
valley in the south-central part of the area (fig. 3). They
are surrounded mainly by end-moraine deposits except along
the southwestern part of their periphery wherg they are
adjacent to the Sheyenne River valley. The greatest length of
the plain along a north-south axis is a little over 11 miles,
and its greatest width along an east-west axis is sbout 7 miles
(figs. 3 and 6). Its area is about 45 square miles.

In order to obtain data regarding the character and
thickness of the outwash deposits, five test holes were drilled
(fig. 4). Iogs of the test holes are given in table 1, and the
data are shown graphically in figure 7. The Tokio outwash deposits
range in texture from sand to coarse gravgl and contain consider-

able detrital shale; they appear to be free of silt and clay.
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As is typical of the other outwash deposits in the area, the
thickness of the Tokio outwash deposits varies considerably owing
to the irregular till surface upon which they were deposited and
to their own surface irregularities. In the 5 test holes, the
thickness ranged from 21 to 48 feet and averaged 34 feet. The
thickest section drilled was in test hole 340, in the NW cor.
sec. 29, T. 151 N., R. 61 W.

Data compiled from logs of test holes, land-surface elevations,
and water-level measurements indicate that the deposits in the
northern part of the outwash plain may lie mainly above the water
table and may be nearly dry. The greatest known saturated
thickness is about 30 feet at test hole 340, roughly in the
center of the outwash plain.

Data from 25 wells believed to produce water from the Tokio
outwash deposits yielded the following information: The wells
ranged in depth from 14 to 80 feet and averaged sbout 43 feet.
Depth to water ranged from 16.3 to 65.1 feet and averaged
35.2 feet.

Wells in the Tokio outwash are both dug and drilled snd
are used only to supply water for domestic and (or) stock use.
Most of the wells were reported to yield an adequate supply of
water for existing demands. Wells for industrial, irrigation,
or municipal use have not been developed from these deposits, and
because the saturated thickness is generally less than sbout 20
feet, only smell to moderate supplies of ground water may be -
generally available for those purposes. However, these deposits
probably are more permeable than the Oberon and Warwick outwash
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deposiﬁs, and in some places, such as in the vicinity of test hole
340, considerably larger quantities may be available. Additional
vexploration, aquifer tests, and collection and interpretation of
other hydrologic data will be necessary before the capabilities

~ of the aquifer will be adequately known. On the basis of avail-
able information, it appears that its potential for development

of ground-water supplies is greater than that of the Oberon
outwash deposits and less than that of the Warwick outwash

deposits.

" Warwick outwash deposits

The Warwick outwash plain is in the southeastern part of
the area of this report (fig. 3). It is a remarkably flat plain,
sloping gently southward and eastward, extending'from the North
Viking moraine to the Sheyenne River valley. That part of the
outwash plain that lies within the map area sdjoins end-moraine
deposits on the north and west and the Sheyenne River valley on
the south. The plain is interrupted by about 20 sizable lakes,
some smaller ones, and by low hills or knobs of ground moraine.
Parts of the plain are veneered by aedlian deposits, giving the
terrain a hummocky appearance.

Within the map area, the Warwick outwash plain extends
nearly 14 miles in an east-west direction, sbout 10 miles in a

north-south direction, and covers sbout 85 square miles (figs.

3 and 6).
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To obtain data regarding the character and thickness of the
outwash deposits, five test holes were drilled in the outwash plain
in 1950. Because the results of that drilling indicated a thick-
ness of as much as 131 feet (test hole 334), and because other
hydrologic data indicated possibilities of developing large
ground-water supplies from the area, additional test drilling was
done in the area. In 1951-52, two test wells were constructed by
the city of Devils Lake from which to obtain quantitative information
regarding the potential yield of wells in the area as a source of
municipal supply. Also, Mr. E. W. Kjorlien had three test holes
drilled on his land to obtain information for developing wells
for irrigation. Two of the test holes were enlarged and finished
as irrigation wells. Finally, during the period 1961-62, the
city of Devils Lake constructed four new wells, which provide its
municipal water supply. At the present time (196)4) logs are
available from 41 wells and test holes in the area, not including
some wells and test holes that are so closely spaced as to yield
practically duplicate logs. The 41 logs represent more than
4,000 feet of drilling (table 1). Geologic sections in the
Warwick outwash plain are shown in figure 8.

In most places about a foot of sandy topsoil veneers the
Warwick outwash plain: most of the outwash deposits consist of
fine to coarse sand. Beds of gravel, generally containing con-
siderable detrital shale, exist locally at various horizons but
generally at depths greater than 20 feet. A few beds of clay
and silt are found at various depths and some spparently extend
over considerable aress,
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In the 41 wells and test holes mentioned above, the thickness
of the Warwick outwash deposits ranged from 20 to 203 feet and
averaged 9L -feet, which probably is the approximate average
thickness in the area.:

In many places, the outwash deposits do not immediately
overlie the Pierre Shale, but are separated from the Pierre by
till. In test hole 410 (151-63-28ccd), 154 feet of till separates
4O feet of outwash deposits from the Pierre Shale. In more than
half the holes drilled, however, the outwash deposits are in
contact with the shale, with no till between.

Methods of development and use of water.--Data from 68 wells

obtaining water from the Warwick outwash deposits are given in
teble2 and shown in figs. 4 'and 6. Except for the city of Devils
Lake test wells and the city supply wells, which are drilled, most
of the wells are dug or driven. They are used for domestic,
stock, irrigation, and municipal purposes. Those that are used
for domestic, stock, or irrigation needs range in depth from
gbout 3 to 48 feet and average about 16 feet. Water levels in
these wells, measured mainly in August 1950, ranged from 2.3 to
30.L4 feet below land surface and averaged 9.6 feet. Average
depth to water throughout the area may be somewhat less than 9
feet.

Devils Leke city test well 1 (151-63-20cddll) is 135 feet
deep and test well 2 (151-63-20cddl?2) is 155 feet deep; both are
12 inches in dismeter.. The wells are equipped with 12-inch
continuous slot, wire-wound screens at depths of 120-133 feet

and 127-147 feet, respectively. During the fa'l of 1961 and
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spring of 19€2, four city supply wells were constructed in the
Warwick outwash deposits. For convenience of discussion in this
report they are designated supply wells 1, 2, 3, and U4, in order
of construction. The locations of the wells are shown in figure
4 and the construction data are given in table 3, The wells
have been put into service as municipal supply wells for the
city of Devils Lake and each is pumped at about 350 gpm (gallons
per minute), except No. 1 which is pumped st 700 gpm.

One of Mr. E. W, Kjorlein's wells (151-62-33cad) was reported
to yield several hundred gallons a minute, The depth of the
completed well is not known, but a ldg of the test hole at the
same location is given in table 1, His other well (151-63-25dd)
was completed at a depth of 42 feet and is reported to yield
120 gpm with a drawdown of less than 7 feet.

Aquifer pumping tests.--In August 1951, a l-day aquifer

pumping test was made in Devils Lake city test well 1 and water
levels were measured in nearby wells. When Devils Lake city
test well 2 was completed, short pumping tests were made in it;
observations were made in nearby wells and t€st holes. In August
and September 1952, a 30-day test was made during which both wells
were pumped continuously, except for short accidental shutdowns.
The data on drawdown and recovery from all three tests were
characteristic of a simple leaky-aquifer system,

In 1961-62, when the city supply wells were constructed,
l-day tests were made by pumping each supply well and observing

water-level changes in nearby wells and test holes. Again, the
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TABLE 3.--Summary of data obtained from aquifer pumping tests in Warwick outwash deposits

Duration Static water Specific Number of Coefficient Coefficient Leakage Leakage
Date Depth Diameter Screened Discharge of level (feet Drawdown capacity observation of of factor coefficjent
Pumped well of (feet) (inches) interval (gpm) test below land (feet) (gpm/ft) wells transmis- storage (feet) (gpd/ft=/£t)
test (feet) (days) surface) sibilitX
(gpd/tt
O- 2-51 -3 -2
City test well 1 to 135 12 120 - 133 148 il 18.23 . 2 65,000 1.38 x 10 1,500 2.9 x 10
(Drawdown data) 8- 3-51
8- 2-51 .3 o
City test well 1 to 135 12 120 - 133 sg 1 : B 2 65,000 1.13 x 10 1,500 2.9 x 10
(Recovery data) 8- 3-51
. -2
City test well 2 4-22-52 155 12 12T - 147 150 A7 19.L2 4.3 35 3 58,000 7.38 x 10 1,500 2.6 x 10
4.29.52 -k -2
City test well 2 to 155 12 127 - 147 320 R 19.36 162 31 % 52,000 7.21 x 10 1,500 2.3 x 10
4-30-52
City test well 1 8-15-52 135 12 120 - 133 200 30 21,00 28.0 7 . Ly e . 1072
City test well 2 9_18_52 155 12 127 - 147 300 30 22.0l 14.0 51 [ TslB00 s w5 nis " D A1 ox
8- ,9-61 58 - 6 - 2
City supply well 1 + 112 12 65.5 - 70 650 1 16.6 6.5 99 2 78,000 3.37 x 10 2,200 1.6 x 10
8-10-61 ™" - 112
9-12-61 - o
City supply well 2 to 110 12 78 - 85 1,200 1 1h.6 13.6 88 2 81,000 2,76 x 10 4 2,300 1.5 x 10 2
g-13-61 96 - 110
11-15-61 - o
City supply well 3 12 12 550 1 21,4 13.6 Lo 1 89,000 1.69 x 1073 1,020 8.6 x 10~2
11-16-61
City supply well b  O-}4-62 89 12 5 § 2 e 500 1 17.7 1.k 35 . _—_ Mt 1 s 6 mibe e
5-15-62 S
Weighted average of data from city test wells 55,000 8.8 x 10:11: 1,500 2.4 x 10 :
Weighted average of data from city supply wells 81,000 5.8 x 10 L 2,000 2.0 x 10-2
Weighted average of data from all determinations 61,000 8.0 x 10”7 1,600 2.4 x 107

= Estimated to be the same as previously calculated from individual tests on city test wells 1 and 2.
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data from these tests were characﬁeristic of a simple leaky-aquifer
system. Quantitative results obtained from the pumping tests are
given in table 3.

Devils Lake city test wells 1 and 2 were constructed so as
to yield water only from a sand-and-gravel aquifer near the bottom
of the outwash deposits. The weighted average coefficient of
transmissibility determinedvfrom pumping thesge two wells is
55,000 gpd/ft (gallons per day per foot), which is sufficiently
great to expect that wells yielding at least 1,000 gpm could
be constructed in the équifer. The weighted average coefficient
of storage is 0.0009, which indicates semiconfined conditions.

The coefficient of leakage, 0.02k gpd/fte/ft, is rather high

and indicates that water can move easily from one aquifer to the
other through the canfining bed. The tests gave no information
ragarding the characteristics of the upper water-table aquifer,
but it is likely that the coefficient of storage of the upper
aquifer is at least 0.20 and that the coefficient of trensmiss-
ibility is small compared to that of the lower artesian aquifer --
perhaps in the range of 2,000 to 10,000 gpd/ft.

The weighted average coefficient of transmissibility of the
lower artesian aquifer obtained from the tests of the city supply
wells in 1961-62 is 81,000 gpd/ft, the coefficient of storage is
0.0006, and the coefficient of leakage is 0.02 gpd/ftg/ft. The
higher coefficient of transmissibility determined from the supply
wells in comparison with that obtained from the test wells may
indicate that the supply wells are located in more permeable
parts of the aquifer. This conclusiSn, however, is perhaps only

partly valid because the supply wells yielded some water from
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beds above the highly permeasble aquifer in the lower outwash deposits.

Significance of aquifer pumping tests.--The significance of

the results of the tests from the area is that wells with large
yields can be developed in the lower aquifer. The pumping. effects
are spread widely and rapidly in the lower aquifer and water moves
from the upper aquifer to the lower over a large area. The result
is that the upper aquifer can be dewatered without the necessity
of creating steep, local cones of depression.

To replace water being depleted by the developments, water
levels will drop in both the upper and lower aquifers, because
at the beginning of the operation water must be taken from
storage. As evaporation and transpiration losses from lskes and
Swenpy areas are reduced by lowering of the water levels, the rate
of lowering will lessen. If sufficient water can be salvaged by
lowering water levels in these areas and by decreasing natural
discharge to the Sheyenne River valley, the development depletions
will be balanced and water levels will cease to decline.

: ¥

Sufficient information is not now (196k4) available to determine
whether the present city development cam salvage enough water
from natural losses to be sustained indefinitely., Thus it is
recormended that continuous water-level records be obtained at
the supply wells and at observation wells both in and out of the
well field and that detailed records of withdrawals from the wells
be maintained. The records will supply a basis for expanding
production in the vicinity of the wells or for reducing production

locally in favor of distributing the development over a wider area.
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Till and Associated Deposits of Sand and Gravel

Till and associated deposits of sand and gravel are the
surficial materials throughout the areas of ground moraine and
end moraine (fig, 3). The deposits also underlie most parts of
the lake basins and outwash plains, but are covered by later
deposits of clay or sand and gravel. The till, which is mainly
clay, yields little or no water to wells because it is so fine
grained. The sand and gravel deposits are interspersed with the
till end, where they lie within the zone of saturation, form
aquifers of varying importance according to their volume, perme-
sbility, and accessibility to recharge. Many wells in the Devils
Lake area obtain water from these aquifers for domestic, farm,
and municipal uses.

Most of the test holes that were drilled completely through
the glacial drift penetrated one or more sand and gravél beds
having an aggregate thickness of at least 10 feet, Test drilling
indicates that the thickest sand and gravel beds, and probably the
most productive aquifers except those in the outwash deposits,
underlie the Devils Laske chain of lakes. More than 100 feet of
saturated sand and gravel was penetrated in several widely spaced
areas in the Devils Lake chain. Test drilling and well-inventory
data indicate that these sand and gravel bodies, although not
known to be directly interconnected, seem to be associated with
deeply incised channels in the underlying Pierre Shale (fig. 9).
The channels may represent the courses of ancient stream valleys
that were formed prior to glaciation and that trend approximately

in the direction of the Devils Lake chsin.
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Sand and gravel bodies having thicknesses of about 50 to 100
feet were pénetrated in several test holes drille& in the Sweet-
water Lake area. Lesser amounts of sand and gravel were penetrated
in test holes in various other parts of the Devils Lake area. In
a few test holes, less than 5 feet of sand and gravel was penetrated
in test holes in total drift thickhesses of more than 100 feet. For
instance, only 3 feet of sand and gravel was found in test hole
185, which penetrated a total drift thickness of 343 feet.

Specific aquifers consisting of thick and extensive bodies
of sand and gravel, as indicated by test drilling and well-inventory
data, are discussed in the following peges. These are the Grahams
Island aquifer, here named for Grahams Island, T. 153 N., Rs. 65
and 66 W,, and the aquifers in the Six Mile-Creel Bays, Camp

Grafton, and Sweetwater Lske areas.,

Grahams Islsnd aquifer

Thick deposits of sand and gravel were penetrated in several
test holes drilled in a section across the dry West Béy of Devils
Leke east of Minmewauken (fig. 10). The thickest deposits (in
aggregate) were penetrated in test holes 4O (138 feet), 41 (103
feet), and 42 (120 feet); lesser amounts were penetrated in test
holes 39, 43, L4, and 45. The texture of the drill samples ranged
from sand to very coarse gravel. Some sections of the sand and
gravel contain considerable amounts of clay, which probably reduces
the permesbility of those sections. The largest permeable section
was penetrated in test hole 41, which was drilled through 103 feet of

mostly coarse gravel. The bottom of the gravel deposits was not

reached,
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The thlckér sectlons of sand énd gravel seem to be assoclated
with the underlying bedrock channel and possibly have a similar
origin. However, it is not known whether they are freely inter-
connected and thus function as a single hydraulic gsystem. Prob-
ably there is some degree of interconnection. Aronow‘and others
(1953b, p. 77), in a report on ground-water resources in the
Minnewaukan erea, stated the following in regard to the productivity
of part of the aquifer:

"The mosfzproductive aquifer found in all the test drilling in
the Minnewaukan area is that in USGS test 41, where sand and gravel
extends from the surface to a depth of more than 100 feet. This
hole was cased with spproximately 60 feet of 5-inch standerd pipe,
the lower section of which was slotted with a torch. On August 1k,
1948, the hole was pumped for sbout 6 hours at a rate of about 42
gpm., The initial water level was 7.02 feet below the land surface
and the maximum drewdown during this period was 0.90 foot. The
well subsequently was pumped for a short time at a rate of about
85 gpm with a maximum drawdown of 2,72 feet. Within 3 minutes
after the pump was turned off, the water level had recovered to
7.09 feet below the land surface, or to within 0,07 foot of the
water level before the pumping began.

"In September 1948 the well was again pumped at a rate of
about 42 gpm for a period of 24 hours., At this time, the water
level before pumping was L4.55 feet below the land surface. The
lowest water level recorded was 5.78 feet, which would indicate

a drawdown of 1.23 feet. However, 5 minutes after pumping stopped
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the water level was 4,42 feet below the land surface, or 0,13

feet higher thsn before pumping began. Approximately 8 hours
after pumping stopped the water level was 4,19 feet below the land
surface. These water levels, which were higher after pumping
than before, probably iﬁdicate a natural rise due to recharge.

It is believed that the greater part of the drawdown during

these pumping periods was due to hydraulic losses from the water
entering the well casing from the aquifer rather than to loss

in head in the aquifer itself. It is believed that a well

capable of producing several hundred to more than 1,000 gpm

could be developed at this location.”

Aquifers in the Six Mile-Creel Bays area

Considerable thicknesses of sand and gravel were penetrated
in many of the test holes drilled in the area bounded by State
Highway 19 on the north, Six Mile Bay on the west, Main Bay on the
south, and Creel Bay on the east (fig. 4). Most of these test
holes penetrated 30 or more feet of sand and gravel (table 1).
The thicker deposits ordinarily lie near the bottom of the drift
Just above the Pierre Shale, The thickest section of sand and
gravel was in test hole 196 (153-65-l3cab) in the interval from
107 to 238 feet, but some of the samples contained a large amount
of clay. Test hole 192-(153-65-2Hbaa), gbout half a mile south of
196, penetrated 47 feet of clayey sand and gravel from 65 to 112

feet; this may be a continustion of the aquifer in that direction.
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Test hole 195 (153-65-12ddd), drilled less than a mile northeast
of 196, penetrated sand and gravel from the surface to 31 feet and
from 87 to 143 feet., The lower section rests on shale and may
also be correlative with the deposits in test hole 196.

Test hole 197 (153-65-22bbb), about half a mile north of the
confluence of Six Mile Bay and Main Bay, penetrated thick sand and
gravel beds at vafious intervals to a depth of 257 feet. The de-
posits from 124 to 156 feet seemed to be fairly clean and permesble.

Very little is known concerning the water-bearing properties
or the degree of interconnection of the sand and gravel aquifers
in the Six Mile-Creel Bays area. The sites of test holes 192,
195, 196, and 197 seem to have good potential for the development
of moderate quantities of ground water sufficient for small-scale
municipal, industrial, or irrigation uses. However, the aquifers
are covered with thick deposits of till and (or) lake clay, which
could act as a seal against adequate recharge at least in the
area of test drilling. On the other hand, the aquifers may
extend considersbly beyond the area of test drilling to areas
presently covered by Devils Lake and may, in places, be in
contact with the highly mineralized lake water. If so, heavy
pumping might induce recharge into the well fields with a
resultant deterioration of water quality. In the authors’
opinion, further test drilling in conjunction with controlled
aquifer pumping tests and quality-of-watér studies should precede

large-scale water-supply developments in the area.
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Aquifers in the Camp Grafton area

Camp Crafton extends along the northeast shore of Main Bay
(fig. 4). The area considered in this section, however, is the
trisngular-shaped area bounded by Main Bay on the southwest, East
Bay on the east, and the north edge of secs. 19, 20, and 21, T.
153 N., R. 64 W. The discussion of ground water in this area is
based on logs and records of wells and test holes in Camp Grafton
(tables 1 and 2) and logs of test holes located in a line extending
along the west shore of East Bay (fig. 11).

Many of the data concerning ground-water occurrence at Camp
Grafton were obtained from an unpublished report by A. L. Greenlee,
who in 1943 as a member'of the U,S. Geological Survey made a ground-
water reconnaissance of the campsite.. The domestic water supply
for Camp Grafton is obtained from 11 wells ranging in depth from
135 to 252 feet., All the wells tap sand and gravel aquifers in
the glacial drift, except the one that is 252 feet deep, which
obtains water from the underlying Pierre Shale. The logs of L
of these wells are given in tsble 1. The data indicate that the
main aquifer at the campsite is a sand and gravel deposit that
begins at a depth of about 135-140 feet; The thickest known
section is 32 feet, from 137-169 feet, in well 153-6L-19dda2.
However, well 153-65-19dad, about one-eighth of a mile northwest,
is reported to be 182 feet deep, indicating a possible greater

thickness at that location,
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Two aquifer pumping tests were made on well 153-65-19dda3 in
June 1943. During the first test the well was pumped at an average
rate of 31 gpm for 25 hours, and during the second test it was
pumped at an average rate of 83 ggm for LO hours. The drawdown
in the pumped well at the end of the first test was 6.3 feet and
at the end of the second test was 18.1 feet. These data indicate
an average specific capacity of about 5 gpm per foot of drawdown
for the well. Analyses of the drawdown data in the pumped well and
nearby observation wells indicate a coefficient of transmissibility
of about 60,000 gpd/ft and a coefficient of storage of about 0.0002.

Test drilling in a north-south line along the west shore of
East Bay sbout 1 mile s east of Camp Grafton penetrated fairly
thick sand and gravel deposits in the glacial drift (fig. 11).
These deposits appear to correlate stratigrephically with the
aquifer at Camp Grafton. |

In figure 11 the main body of sand and gravel is shown in a
bedrock depression. Probably the depression is part of a channel
cut into the Pierre Shale prior to glaciation, and the deposits
are of fluvial or glaciofluvial origin similar to those penetrated

-west of Grahams Island.,

Aguifers in the Sweetwater Lake area

A lerge number of test holes were drilled in the vicinity of
Sweetwater and Morrison Lakes in the northeast corner of the report
erea. It was hoped that they would disclose a large aquifer
hydraulically connected to the lakes and receiving recharge from
them. A narrow chamnellike deposit of sand and gravel was pene-
trated by test holes, and a well was drilled near the west edge of
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Sweetwater Lake, east of Highway 20. This aquifer may extend
north or northeastward beneath the lake from the area of test
drilling. It is tapped by well 155-64-34bda and was penetrated
by test holes 198, 199, 200, and 205 (fig. 4). The main part

of the aquifer probsbly is between 4O and 90 feet in depth. The
water-bearing materials consist of sand and gravel composed
mainly of detrital shale. The thickest known section is W7 feet,
at depth L43-90 feet, in test hole 198 (155-6L-3Ubddk).

The aguifer seems to be of small areal extent and probably
could not support large and continued withdrawals. An aquifer
pumping test on well 155-64-3Lbda, an industrial well owned by
the Great Northern Railway Co,, indicated that the aquifer is not
connected to the lake and, therefore, not recharged from the lake
waters, at least in the vicinity of the well. The well was pumped
at an average rate of 248 gpm for a period of 38 hours. The draw-
down in an observation well 57 feet southeast of the pumped well
was 36.8 feet; thus, the specific capacity could not have been
greater than 8 gpm per foot of drawdown, and was doubtless consider-
ably less,

Analyses of the test data indicate an aquifer coefficient of
transmissibility of about 12,500 gpd/ftfand a coefficient of
storage of about 0.0006 or less, suggesting that the water occurs
under confined conditions. The test data also indicate that the
aquifer probably is 500 to 800 feet wide in the vicinity of the
test area. Small to moderate supplies, perhaps in the order of

50,000 to 100,000 gpd, probably could be developed from the aquifer
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in places, but the continuance of such supplies would depend upon
the ability of the glacial materials surrounding the aquifer to

furnish water from storage.

Ground Water in the Pierre Shale

The Pierre Shale, which probsbly underlies the glacial drift
throughout the area, is generally water bearing in its upper part.
The yields obtained are small, rarely more than 5 or 10 gpm. Wells
that obtain water from the Pierre Shale in the Devils Lake area
range in depth from 49 to 365 feet and average 150 feet. There are
many wells in the city of Devils Lake that have obtained water from
the Pierre, and these have an average depth of about 100 feet.

Generally the water-bearing zones in the Pierre Shale are
within the upper 50 feet of the formation, but some are as deep
as 100 feet. The physical properties of the aquifers have not
been determined. Most of the shale is fine grained and compact,
has low permeability, and does not function as an aquifer. Aronow
and others (1953a, p. 69) in describing the nature of aquifers in
the Pierre Shale in the vicinity of Michigan City, about 25 miles
east of the D;vils Lake area, give evidence that the water occurs
in fractures and crevices in the upper part of the formation.

They state that the aquifers are found mainly in hard leyers of the
shale and suggest that the openings were caused by earth stresses,
possibly set up by the weight of the overriding ice sheet during
glaciation. Regarding the depth of the aquifers in the shale,

they state, "In the Michigan City area as a whole, more than half

45



the wells for which data are available apparently tap aquifers
within the 70 to 90 foot range." This is somewhat deeper than
the average depth of aquifers in the Devils lLake area.

Some drillers report Sbtaining wafer from zones of angular
fragments overlain and underlain by unbroken shale, Most drillers
report a complete absence of sand and all agree that there is no
definite sandy bed within a given area from which water is obtained.
In some places where angular fragments and sandy beds were penetrated,
no aquifer was found. Most drillers classify the shale beds as
"soft" or "hard" or as "slate." There is general agreement that
water is more likely to be found in the "hard" shale than in the
"soft." On the other hand, some wells are reported to yield
water from "soft"” shale and water is not always found in the "hard"
shale,

No pumping tests that would shed light on the aquifer charac-
teristics of the Pierre Shale were made in the Devils Lake area.
Analyses of the data foom tests in the Michigan City area (Aronow
and others, 1953a, p. T4-T77), however, indicate that the aquifers
have an average coefficient of transmissibility of 450 gpd per
foot and a coefficient of storage of 0.0004. Probably these
figures apply reasonsbly well to aquifers in the Pierre Shale

in the Devils Lake area.

Because of the low transmissibility it is likely that only
small yields can be obtained from aquifers in the Pierre Shale
through individual wells, However, the aquifers are gxtensive
and would yield considerable amounts of water to properly spaced

well systems (two or more connected wells).
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The following tesble fram Aronow and others (1953, p. 80)
gives data that would be useful in the design of such a well
system., The data are theoretical and are based on aquifer co-
efficients of transmissibility of 450 gpd per foot and storage

of 0.0004, Drawdowns are given for a pumping rate of 5 gpm.

“Time
Stwae Drawdowns (feet)
pumping Distance from pumped well (feet)
Started 10 100 300 500 700 1,000 3,000 5,000 10,000

lday 10.3 L,5 1,9 0.9 0.4 00.1 0.0 0.0 0.0
10 days 13.2 7.4 46 3.4 2.6 1.6 .1 .0 .0
100 dgys 16.2 10.3 7.5 6.2 5.4 4.5 1.9 .9 % 4
1 year 17.8 12,0 9.2 7.9 7.0 6.1 3.4 2,2 .8
2 years 18.7 12.9 10.0 8.8 7.9 7.0 h,2 3.0 1.k
3 years 19.2 13.4 10.6 9.3 84 7.5 47 3.5 1.8
o years 19.8 14,0 11.2 9.9 9.1 8.2 5.4 4,1 2.4
7 years 20,3 1h.4 11.7 10.3 9.5 8.6 5.8 4.5 2.8
10 years 20.6 14,9 12,1 10.8 9.9 9.0 6.2 5.0 3.3

Tt should be emphasized that the data in the table, which is
in itself theoretical, are based on aquifer properties in one part
of the Michigan City area., Whether these properties pertain to
shale aquifers in the Devils Lake area is, of course, open to
question. However, the authors of this report believe that
conditions in the two areas are reasonably similar and that the
predicted drawdowns probably apply to the Devils Lake ares as
well,

Concerning the use of the table Aronow and others (19532, p. 81)
state ".,.the drawdown effects at any place from the pumping of
the well are simply added to the effects at the same place from
pumping another well, in order to determine the combined effects
of pumping both wells, Likewise, if more than two wells are in-
volved, the effects of each well at any particular place are

simply added to give the combined effects.
L7



"The drawdowns are directly proportional to the pumping rate,
so that the effect at any place and time of pumping 10 gpm would
be twice that of pumping 5 gpm as listed in the table,

"The drawdown to be expected in a pumped well cannot be
foretold with accuracy, but in 6-inch wells and at a pumping
rate of 5 gpm, the drawdowns generally would be 10 to 15 feet more 

than those shown in the table for wells 10 feet away."

Ground Weter in the Dakota Sandstone

The aquifers in the Dakota Sandstone consist of fine- to
coarse-grained,'generally loosely cemented beds of quartzose
sendstone. Until 1962, the municipal water for Devils Lake was
obtained from aquifers in the Dakota Sandstone at depths between
1,300 end 1,500 feet., Four wells, designated in this report as
Devils Lake city supply wells A, B, C, and D, had been drilled to
depths ranging from 1,476 to 1,530 feet (tsble 2 and fig. 6).

The water in the agquifers was undef sufficient pressure to flow
from the wells at about 100 to 150 gpm in 1952. However, because
of the larger yields required, all four wells were equipped with
pumps; wells A and B reportedly were pumped at 280 and 226 gpm.
The pumping water level in well A was reported to range from 23
to 27 feet below land surface.

Well A was reported to have pehetrated two aquifers at depths
of 1,300 and 1,500 feet and to have obtained a flow from each. The
flow from the lower aquifer was later plugged off and only the

upper aquifer was used.
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RECHARGE, MOVEMENT, AND DISCHARGE OF GROUND WATER
Recharge

The ultimate source of recharge to the aquifers in the Devils
Leke srea is precipitation. The quantity and rate of recharge
that an aquifer receives depend largely on its degree of inter-
connection with a source of recharge. Generally, the shallower
aquifers are recharged more readily than the deeper aquifers.
The largest amounts of fecharge usually occur during the spring
and early summer as the combined results of (1) melt water de-
rived from accumulated snowfall from the pfeéeding winter, (2)
relatively large amounts of precipitation, and (3) low rates
of evapotranspiration. Although generous showers often occur
during the remainder of the summer and early fall, most of the
water is teken up as soil moisture, used by the vegetation, or
is evaporated because of the higher prevailing tempe;atures.
Recharge may occur again in the lste fall, although usually in
smaller amounts, as the result of reiatively prolonged rains
when temperstures are cool and vegetation is dorment. Little or
no recharge occurs during the winter and early spring‘largely
because the upper several feet of ground is frozen, thus impeding
the downward movement of water.

Aquifers in the outwash deposits are readily recharged
because they sre either at or near the surface and are generally
covered by sandy soils, which allow absorption of precipitation
and snowmelt. The hydrograph of well 151-63-29acc2 (fig. 12),
drilled in the Warwick outwash plain, shows a low in the water
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level genefally occurring in the early spring and a high in the
sumer or fall of each year., Comparison of the water-level data
with the precipitation dafa shows a lagging effect, and the water-
level peaks generally occur a month or several months after periods
of high rainfall.

Most of the aquifers in the till and associated deposits of
sand and gravel are buried by till or other fine-grained deposits.
As a result, recharge to the aquifers is slow as compared to the
aquifers in the outwash deposits. Hydrographs of water-level
fluctuations in wells tapping buried-drift aquifers are shown in
figure 13 (wells 153-64-5aa and 154-6L-35cbe). Unfortunately,
the hydrographs show rather limited detail because of insufficient
measurements, but they indicate a considerable lag in recharge
effects caused by precipitatioﬁ.

The aquifers in the Pierre Shale are recharged even more
slowly, particularly where the shale is overlain mainly by till
or other fine-grained materials. Well 153-65-lhac (fig. 14) is
285 feet deep and obtains water from the Pierre Shale., Although
this hydrograph also is lacking in sufficient detail, except for
the period 1937-41, it indicates a lack of short-termed recharge
effects. However, the hydrograph does illustrate a general
rising trend in the water level beginning in the early 1940's,
This is in response to the generally normal or above-normal

‘precipitation received during the l9h0's, after the drought years
of the 1930's.
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Movement

Few data are available concerning movement of ground water in
the outwash deposits and practically none concerning movement in
the deeper aquifefs. Ground-water movement in each of the three
areas of outwash is indicated generally in figure 6. The contours
on this map were constructed on the basis of elevations of water
levels in selected wells and test holes that penetrate the de-
posits. Movement of tﬁe ground water is downgradient and at
right angles to the cbntour, mainly toward the Sheyenne River
valley. Also, there is probably some movement northward from
the norﬁhern parts of the Tokio and Warwick outwash plains into
the Devils Lake drainage basin.

Movement in the buried-drift is probably largely controlled
by the orientation of the aquifers and permeability differences
within them. Subsurface dsta indicate the presence of sand and
gravel aguifers beneath the Devils Lake chain and having somewhat
the same orientation. General movement in these aquifers probably

is east-southeast, approximately paralleling the lake chain.

Discharge

Much of the water in the outwash deposits is discharged
naturally by evaporation from the numerous lakes and ponds; by
evapotranspiration in the low-lying areas, where the water table
is near the land surface; and by springs along the north edge of
the Sheyenne River valley. Numerous periodic measurements of a
spring in the SELSEL sec. 16, T. 150 N., R. 63 W., during the

period 1951-60 indicate a rather uniform rate of discharge generally
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between 600,000 and 1,000,000 gpd. Additional discharge from the
outwash deposits is pumped from wells. In 1962 the largest with-
drawals by wells were for the city of Devils Lake and probably
averaged about a million gallons per day.

Few data are availsble concerning ground-water discharge
from the buried aquifers, Evapotranspiration losses are probably
negligible because, generally, the aquifers are covered by thick
deposits of relatively impermeable materials., Discharge from
these aquifers is by withdrawals from wells and by natural mi-
graetion of water into other areas. Under natural conditions the
water that migrates from the area of study is replaced by equal
amounts of inflow, resulting in balanced hydraulic systems.

The emount of water withdrawn from the buried aguifers in
the wells is relatively small. Prior to utilizing aquifers in
the Warwick outwash deposits, moderately large quantities were
withdrewn in the city of Devils Lake area from aquifers in the
Pierre Shale and Dekota Sandstone. The average metered use from
wells in Devils Lake tepping aquifers in the Dekota Sandstone
during the period September 1952 through August 1953 was 500,000
ged. Records of ground-water discharge from squifers in the
Pierre Shale are not availsble, However, withdrawals from
this formation probably have been considerably lessened in the
viecinity of the city of Devils Lake becsuse of the availability

of better quality water from the Warwick outwash deposits.
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QUALITY OF WATER

Ground water dissolves a part of the soluble mineral constit-
uents of the rock particles as the water moves into and through an
aquifer. The amount of mineral matter dissolved depends mostly
upon the amount of soluble materials in the aquifer, the length of
time the water is in contact with them, and the amount of carbon
dioxide in the water. Water that has been stored underground a long
time or that has traveled a long distance from thé recharge area
generally is more highly mineralized than water that has been
stored a short time and recovered relatively near the recharge
area,

In meny instances the chemical quality of the water is the
determining factor in regard to its suitability for use. The
quality of water for public supply and domestic use commonly is
evaluated in relation to standards of the U.S. Public Health
Service for drinking water. The standards, adopted in 1914 to
protect the health of the traveling public, were revised several
times in subsequent years. The latest revision (U.S. Department

of Health, Education, and Welfare, 1962) is, in part, as follows:

Maxinum

Constituent concentration
(ppm)

Akt o TN — [ 5
ki), B T I— m————seccecaaa. 0.3
Menganese (Mn)--=-=--ememceenacas .05
Sulfate (80))-m=emmcccacmaacana. 250
Chloride (Cl)e-mmcemecmcocaccmn. 250
Flugrdlle {F e as s 1.7%
Nitrate (NOg)--eecmmmmmccmeaes 45
Dissolved s01idS~=w-weemccncacax 500

* Varies for different parts of the country.
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Soft water is desirsble for washing clothes or for any washing
operation in which soap is used. Practically all natural water
contains calcium and magnesium, which cause hardness, the degree
depending upon the concentration of the constituents. The following
table has been adopted by the U.S. Geological Survey for use in

hardness classification throughout the United States.

Hardness range Rating
(ppm)
0 ~ 60 Soft
6l - 120 Moderately hard
121 - 180 Hard
1831 + Very hard

For general irrigation of crops or for watering lawns, trees,
and gardens, water of a high overall salinity is undesirable.
Water containing a large percentage of sodium, with respect to the
total cation concentration, is undesirable because it causes the
soil to become impermeable, The tolerable sodium percentage is
greater for water containing smaller amounts of dissolved solids
(lower salinity) and less for highly mineraliz ed water. As a
general guide, it may be stated that when sodium exceeds about
50 percent of the total cations, the water would be harmful to
the soil if applied over an extended period of time, This would
be especially true if the soil were heavy and subsurface drainage
poor. In a soil with good subsurface drainage, the effects would

not be so marked.
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Eaton (1950) has shown that if water containing relatively
large amounts of carbonate -and bicarbonate, as compared to the
calcium and magnesium present, is used for irrigation, a soil-
water solution containing principally sodium salts may result.

The danger of developing a soil solution of high sodium content

is increased if the water is applied sparingly and if good soil
drainage is not provided. If the soil solution contains consider-
gble sodium carbonate er sodium bicarbonate, a "black-alkali" soil
may result.

Table L4 liste 63 chemical snalyses of water from 58 wells,
test holes, and springs in the Devils Lake area. The following

table shows the distribution according to the geologic source.,

Number
Geologic source of samples
0, F0 ) G150 o o IO ——— 11
Glacial drift other than outwash
deposits-cemm e am e neenae 36
Pierre Shale=weecacacccamaacccaaaaaa 11
Dakota Sandstonem--eeemcmcccacaaanas 5

In some instances, two or more samples were obtained at different
times from one well, test hole, or spring.

The results of the analyses indicate that the water in the
outwash deposits has by far the best quality for most uses, which
is followed by water in glacial drift other than outwash deposits,
Pierre Shale, snd Dakota Sandstone in that order. The water in

the outwash deposits had a dissolved-solids content ranging from
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118 to 364 ppm and averaging 263 prm and a hardness ranging from

85 to 336 ppm and averaging 227 ppm (table 4), Water in the glacial
drift had a dissolved-solids content ranging from 201 to 2,920 ppm
and averaging 1,420 ppm; a hardness ranging from 62 to 1,780 ppm
and averaging 628 ppm; and an iron content renging from a trace

to 43 ppm and averaging 2.8 ppm. If the sample that indicated

43 ppm, which is very unusual, is neglected, the average would be
1.6 ppm. Water in the Pierre Shale had a dissolved-solids content
ranging from 4O to 5,790 ppm and averaging 2,117 ppm; a hardness
renging from 40 to 783 ppm and averaging 253 ppm; and an iron
coﬁtent ranging from a trace to 5 ppm and averaging 1.6 ppm. Water
in the Dakota Sandstone had a dissolved-solids content ranging

from 3,770 to 3,870 ppm; a hardness ranging from 50 to 80 ppm; and

a chloride content ranging from 867 to 880 ppm.. Fluoride was

found to be excessive in samples from the Dakota Sandstone, averaging
more than 5 ppm in those tested.

Figure 15 summarizes graphically many of the data given in
table 4. It shows by means of circular diagrsms the amounts and
proportions of the major constituents expressed in equivalents per
million, The segments of the circles are proportional to the
respective percentage amounts of each constituent considered
and the areas of the circles are proportional to the total of
the constituents. Thus it may be seen that the water in the out-
wash deposits is mainly a calcium bicarbonate type that has a rel-
atively small amount of total mineralization. Such a water would
be of good quality for meny uses, but-for some usesAprobably'shGula

be treated to reduce the hardness caused by the calcium and magnes-

iwm,
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OUTWASH DEPOSITS (10 samples)
GLACIAL DRIFT OTHER

THAN OUTWASH DEPOSITS (35samples)

10.3 e.p.m.

46.1 e.p.m.

PIERRE SHALE (il somples)

72.2 e.pm. DAKOTA SANDSTONE (3 samples)

122 e.p.m.

FIGURE 15. ANALYSES OF GROUND WATER IN DEVILS LAKE AREA
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Water from all the geologic sources except the Dakota Sandstone
generally would be rated as very hard ac¢ording to thg table on

page 53. The diagrams for water in the glacial drift other than
outwash’deposits, Pierre Shale, and Dakota Sandstone, show an
overall incieasing salinity but decreasing proportions of calcium
and megnesium and increasing proportions of sodium, in the order
listed. Also, the diagrams show decreasing proportions of carbonate
and bicafbonate but increasing proportions of chloride and nitrate
(predominantiy chloride). Thus it may be seen that, whereas water
in the glacial drift other thsn outwash deposits would be of question-
able suitability for irrigation because of the high sodium and sa-
1inity hazard, water in the Pierre Shale and Dakota Sandstone is
definitely unéuitable. On the other hand, wéter in the Pierre

Shale is generally softer than water in the glacial drift other

than outwash deposits. Water in the Dakota Sandstone is soft

but contains excessive amounts of dissolved solids, which limit

its use for most purposes.

SUMMARY AND CONCLUSIONS

The city of Devils Lake, N. Dak., almost since its beginning
has been plagued with water-supply problems. Only small quantities
of potdble ground water are availeble in the immediete vicinity
of the city. Surface waters in the area are either not potable
or not peremnisl, or both; most sources were dry or nearly dry
during the drought'years of the 1930's. Consequently, a study

was made of the ground-water resources in an area of gbout 920

square miles surrounding the city.

57



The entire area is a part of the Drift Prairie physiographic
division. The major part of the area is in fhe Devils Lake intertor
drainage basin; the principal features are two chains of lakes,
end moraine and belts of ground moraine, and outwash plains, all
of which trend east-southeast.

The surficial deposits consist of glacial drift and post-
glacial laeke sediments and thin, patchy deposits of alluvium and
slopewash. These deposits. are everywhere underlain, so far as is
known, by the Pierre Shale of Late Cretaceous age. The Pierre
Shale, in turn, is underlain by successively older sedimentary
rocks consisting mainly of shale, sandstone, and limestone to a
total depth of about 3,000 to 3,500 feet. The oldest sedimentary
rocks rest on Precambrian granite.

The glacial drift contains the major aquifers (ground-waser
reservoirs), The aquifers consist mainly of sand and gravel de=-
rosits renging in areal extent from a few scres to many squere
miles and, in thickness, from a few feet to more than a hundred.
Test drilling showed that the most productive aquifers occur in
the glacial outwash deposits in the southern part of the area,
flanking the south edge of the North Viking moraine and extending
southward to the Sheyenne River. The outwash deposits are sepsarated
into three mein units by intervening deposits of end moraine. From
west to east the units are nsmed the Oberon, Tokio, and Warwick
outwash deposits. Within the study area the outwash deposits have
areas of about 30, 45, and 85 square miles, respectively. On the
basis of rather scanty subsurface dsba, their average thicknesses

are computed to be 24, 34, and 9L feet, respectively.
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The most productive aquifers in the area of study occur in the
Warwick outwash plain. On the basis of the test drilling part of
this ground-water study, the city of Devils Lake in 1951-52 com-
pleted two test wells with a view to developing a well field in
the area for a municipal supply. Pumping tests in these wells
showed that the aquifer could yield water at substantisl rates, and
quality-of-water tests showed that the water was of relatively good
chemical quality, In 1961-62, the city completed four municipal
supply wells having yields of 350 to 700 gpm each and constructed
a 20-mile pipeline through which the water is transmitted to the
city.

Because of the great areal extent and thickness of the Warwick
outwash deposits and the large smount of water stored in them, the
present water-supply development by the city of Devils Lake may
be expected to last a long time. However, so long as some of
the water being pumped is derived from storage in the outwash
deposits, water levels will decline. In order for the present
development to be considered permenent, there must be diversion
of water from natural discharge in an smount equivalent to the
smount pumped. Natural discharge by evaporation from lakes in
the area, by evapotranspiration from swampy asreas, and by per-
colation to the Sheyenne River valley can be affected by the pro-
duction for the Devils Lake supply, and part of this natural discharge
can be diverted to the pumped wells, How effective the present
development will be in reducing the natural discharge in order to
balance the withdrawel by wells is not yet (1964) known; therefore,
it is suggested that water-level records be obtained at the supply
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wells and at observation wells both within and outside of the well
field on a continuing basis and the detailed records of well pro-
duction be maintained. These records will supply»a basis for ex-
panding or otherwise modifying the present development.

The Oberon and Tokio outwash deposits, because of their
smaller areal extent and lesser thickness, do not have as much
potential for ground-water development as the Warwick outwash
deposits. However, small to moderate yields are obtainable in
many places in the deposits of the Oberon and Tokio outwash plains,

Sand and gravel deposits of considersble thickness and
probably having good ground-water potential were penetrated in a
number of test holes drilled in other parts of the study area.

The thickest sand and gravel deposits seem to be in bedrock channels
underlying the Devils Lake chain of lakes. Little is known con=
cerning the water-bearing properties of these deposits because they
are tapped by only a few wells. Probably the Grahams Island aquifer
at the location of test hole Ll would be capable of yielding sev-
eral hundred to a thousand gallons per minute. Aquifers of

varying importance were also penetrated by test drilling in the

Six Mile-Creel Bays, Camp Grafton, and Sweetwater Lake areas.

The Pierre Shale, which underlies the glacial drift through-
out the area, is generally water bearing in its upper part and
yields 5 to 10 gpm to individual wells, Of the rocks beneath
the Pierre Shale, the Dakota Sandstone, at depths between 1,385
and 1,500 feet beneath the city of Devils Lake, probsbly has the

most significance as an aquifer. The water in the Dakota Sandstone
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was under sufficient pressuré to flow at land surface at rates

of 100 to 150 gpm in 1952. The wells were pumped at rates of 200
to 300 gpm to supply part of the municipal needs of Devils Lake
prior to 1962, The water is of poor chemicel quality, and use

of the wells was discontinuéd when the supply from the Warwick out-
wash plain became availablé;‘

The primary source of recharge to ground water in the Devils
Lake area is precipitation. The largest amounts of recharge
usually occur during the spring and early summer. Aquifers in
the outwash deposits are readily recharged because of their
relatively shallow occurrence and sandy soils, which allow
absorption of rain and snowmelt, Aquifers in the till are recharged
slowly because they are generally covered with differing thick-
nesses of till or other fine-grained deposits. Aguifers in the
Pierre Shale and deeper bedrock formations probably are recharged
at even slower rates.

Ground water in the outwash deposits is discharged naturally
by evaporation from the numerous lakes and ponds, by evapotrenspi-
ration in areas of high water table, and by springs along the
north edge of the Sheyemne River valley. In addition to the
natural discharge, sbout 1,000,000 gpd is withdrawn by wells
supplying the city of Devils Lake. It is expected that the
natural discharge will diminish as the effects of pumping expand
in the aquifers of the Warwick outwash plain.

Chemical snalyses of samples from 58 wells, test holes, and
springs indicate that water in the outwash deposits ig of the
best quality available in the area. It is mainly a calcium bicar-

bonate type having a relatively small amount of total mineralization,
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and is of good quality for most uses, particularly irrigation,
although it probably should be softened for municipal and some
industrial uses. Water in the glacial-drift aquifers other than
outwash, in the Pierre Shale, and in the Dakota Sandstone is
generally of progressively poorer quality. It has increasing
salinity and sodium but decreasing calcium and magnesium, in

the order listed. Water in the glacial drift other than outwash
would be of questionable suitability for irrigation, and water

in the Pierre Shale and Dakota Sandstone is definitely unsuitable.
On the other hand, water in the Pierre Shale is generally softer
than water in the glacial drift other than outwash. Water in the
Dakota Sandstone is soft but contains excessive amounts of dis-

solved solids and has very limited usefulness.
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TABLE l.--Logs of wells and test holes*

*Note: The term "till" used in many of these logs refers to a

heterogeneous mixture of clay, silt, sand, gravel, and boulders.

Generally clay and silt are the predominant constituents,
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150-63-1bcc
Test hole 333
Formation Material Thickness Depth
- - (feet) (feec)
Glacial drift:
Topsoil, blacke-=~eeocccnaan B beemen 1 1
Sand, medium, light-brown--ecececceeccacaaa-o 9 19
Sand, mediume=--cccecmoacmacee e mmm————— 5 is
Sand, medium, and gravel, fine to medium,
larger material detrital shale--==e—ec=-a- 5 20
Gravel, fine to coarse, mainly detrital
shale, and some sand, some detrital lignite 10 30
Gravel, fine, and sand--cecceeeue= ———m———— 5 35
Sand, medium, and gravel, fine to coarse,
mainly detrital shale-eee-eecce- cememmon= 10 45
Gravel, fine to medium, about two-thirds
detrital shale, and about one-third lime-
stone-dolomite, and sand----cececmcaaa- - 15 60
Gravel, fine to medium, and sand, gray,
clayey; material is increasingly clayey
toward bottom, may be sand and gravel re-
worked as till-c-cecaaaa- e . ————————— - 22 82
Pierre Shale: _ o o
Shale, grayee--ecaeca-. A O RU—— 18 100
150-63-10dda
Test hole 332
Glacial drift:
Topsoil, blacke=ceccmmaccccmcccmcccaccaan - 1 1
Sand, light-brown, medium, gravellyeememeea 24 25
Sand, medium to very coarse, and gravel,
fine to medium, mainly detrital shale,
some ligniteeecmcemccmcamcmcccccccceaaa 45 70
Gravel, fine, mainly detrital shale, and
sand, medium to Very coars@--e--ew-wecee- 20 90
Pierre Shale:
Shale, graye-e-eemcmme e 10 100



TABLE 1.--Logs of wells and test holes -- Continued

150-64-5aaa
Test hole 339

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

Topsoil, blackeemeemacumen cmcemeemana e 2 2
Sand, fine to very coarse, and some gravel,

fine to medium, coarser material detrital

shale, clayey and silty--e-c-ee-- ———m—e——- 8 10
Sand, medium to very coarse, and gravel,

fine to coarse, gravel content and coarse-

ness increase toward bottom, coarser

material detrital shale-~ececcmcmcncceea- 18 28
Till, gray-e-ececececcmeccccccccancax —————— 34 62
Gravel, fine, and sand, very coarse, gray,
clayey=w=-mmmeemcmmcananae “mmmcemmec—————— 8 70
Gravel, coarse, contains no detrital shale- 7 77
Till, gray--eeeeseccacccmmaamnmeccaan ————— 20 97
Pierre Shale:
Shale, gray----ee---- cremeemme——————— ————— 13 110
151-62-3add

Test hinle 337
Glacial drift:

Topsoil, blackemceccncccaacaaaas S R— 1 1

Till, light-brown, silt and clay, sandy

and gravellyeeemeamcoccccccmncacacccccana 27 28
Silt and clay, light-brown----eeececmmccaca= 9 37
Silt and clay, gray---eeeeeecceccmcaccao - 22 59
Sand, coarse, and gravel, fine, gray, clayey 6 65
Till, gray--ccecmcmcccccmccccoaanno ——————— 33 98

Pierre Shale:

Shale, gray------ B T e ——— S 42 140
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TABLE 1l.--Logs of wells and test holes -- Continued

151-62-16¢cbe

Test hole 336
Formation Material Thickness Denth
(feet) (feet)
Glacial drift: A
Topsoil, blackec~wocecccnccenmacnn" - 1 1
Sand and gravel, light-brown, fine to
medium, mainly detrital shale~=ce-ce-=we- 14 15
Gravel, medium to coarse, and sand; gravel
mainly detrital shaleceeecceaa- cmmmmem——— 16 31
Till, gray---ecececacc-- —————— R e D - 12 43
Pierre Shale: - = oa -
Shale, gray-«eeeececccccmcnccacocnncmanenen" 7 50
151-62-20ccb
Test hole 335
Glacial drife:
Topsoil, blackemeececaccaaa. cecmmmnmm e ——— - 2 2
Sand, medium to very coarse, coarser material
mainly detrital shalee-ceeccccccmenmcnnaa- 8 10
Sand, medium to very coarse, and gravel,
fine to medium, coarser sand and gravel
mainly detrital shale-weececc-- ew—m—————— 20 30
Gravel, fine to medium, and sand, medium to
very coarse, coarser sand and gravel mainly
detrital shale; material coarser toward
bOttOMececamcccnccccccccmc e e SR - 40 70
Gravel, fine to coarse, and sand, coarse to
very coarse, material mainly detrital
shales-eamamcccccccccncccancaa B 46 116
Pierre Shale: o
Shale, gray--==-c-cmaeccccmccccececnanaccenn 9 125
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TABLE 1,--Logs of wells and test holes ~-- Continued

Formation

151-62-33cad
E. W. Kjorl.j, test 2
(driller*s log)

Material

Glacial drift:

Pierre Shale:

Fine and medium sand-ceeccemcaccoccaocacana
Mostly coarse sand, some fine gravele=-=e--
Fine and medium §anide e mesmemmssessseses sese
Gravel and coarse SaNdee-ececemcesccccecvea
Coarse shale gravel and coarse sand--ee-w--
Fine and medium sand-eeemecaccccrcorcrecca=
Fine gravel and coarse sand---ceecccceesca--
Fine and medium gravel and coarse sand-----

151-63~10ccc3
Test hole 415

Topsoil, light-brown, sandy--eececemcceaooo
Sand, light-brown, very fine to fine, very
Clayey=eocmmac e e ceeeae i

Sand, medium to very coarse, and gravel,
fine to medium, coarser material mainly
detrital shaleseeecemccccancccnc e

Gravel, fine to coarse, and some very coarse

sand; material coarser toward bottom;
mainly detrital shale~c-eeeccecaccecmmcmas
L B -
Silt and clay, gray, sandy and gravelly----
Sand, very fine to very coarse, and gravel,
fine to medium, gray, coarser material
mainly detrital shale, very clayey-------
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Thickness Depth
(feet) (feet)
10 10
15 25
5 30
5 35
5 40
15 55
10 65
8 73
3 76
3 79
21 100
2 2
1 3
6 9
11 20
54 74
23 97
50 147
13 160



TABLE 1,--Logs of wells and test holes -~ Continued

151-63-14aa33
Test hole 338
Formation Material . Thickness
(feet)
Glacial drift:
Topsoil, blacke=e=e- T 1
Sand, coarse to very coarse, and gravel, fine
to coarse light-grayish-brown, coarser
material about two-thirds detrital shale,
clayey-cewem- ccmme— ememm———— cemmescen—n- 11
Sand, light-brown, mediume-ec-ecccccmccacan- 14
Sand, medium to very coarse, coarser material
detrital shale-~-ecca-- S — crmmmm—— 12
Sand, coarse to very coarse, and gravel, fine,
gray, mainly detrital shale, clayey--=~-- 10
Till, gray, sandy and gravelly----e-e-cewe= 49
Pierre Shale:
Shale, gray----eceecac-- . R p—— 3
151-63-16daa
Test hole 416
Glacial drift:
Topsoil, light-brown, sandy---=--cceecce--a- 1
Sand and gravel, brown, fine to medium,
mainly detrital shaleececmewa-- —————— 8
Sand, medium to very coarse, and gravel,
fine to coarse; coarser material mainly
detrital shale-eeemecccccoccnceas - ——— 11
TRy I i oo et s eSO 59
Pierre Shale:
Shale, gray-——ceee e 6

67

Depth
feet}

38

48
97

100

20
79

85



TABLE 1.--Logs of wells and test holes -- Continued

151-63-16ddd
Test hole 414
Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Topsoil, black, sandy-~--=--w--- cmececam——a 2 2
Silt and clay, gray, sandy------c-ceccccc-- 1 3
Sand, mediuMeecmececcaccmcccnmnencneccannas 19 22
Gravel, fine to medium, mainly detrital
shale, sandy----ececccomcccnncmmceccccanane 10 32
Sand, coarse, and gravel, fine, gray, mainly
detrital shale, clayey--e--e-mcec-ceccea= 5 37
Till, gray-ce-eeceeccececccncecacccecsnee- -- 34 71
Gravel, fine to medium, and sand, very
coarse, mainly detrital shale, clayey~--- i1 82
Till, gray-eeecerecccccecnacccrcarcccccncan=-x 8 90
Gravel, fine to medium, and sand, very
coarse, gray, about two-thirds detrital
shale, clayey--=s-cecccccocccccnas ——em——— 5 95
Pierre Shale:
Shale, gray-----==ce«-- e —————————— 5 100
151-63-19aba
Test hole 406
Glacial drift:
Topsoil, black--meccrrenncncncnenccncccaaa- 1 1
Clay and silt, brown, sandy~-=--ececcecccaa- 2 3
Sand, medium to very coarse, and gravel,
brown, mainly detrital shale-e=-e-ccccae-- 14 17
Sand, fine to coarse, and gravel, gray,
mainly detrital shale, clayey; upper part
may be tilleecccencccocncnnccncnccmcaccaea g 26
Pierre Shale:
Shale, gray------eccoomocmmmcmmm e 14 40
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TABLE L.--Logs of wells and test holes -- Continued

Formation

Glacial drift:

Pierre Shale:

151-63-20bchb
Test hole 407
Material Thickness
i?eeti

Topsoil, blacke=eecocmcoacmcaaacaaa- ———m———— 1
Sand and gravel, gray, clayey---=e-e-ceemeeaa 3
Sand, fine to very coarse, and gravel, fine

to medium, gray~brown, clayey and silty--- 11
Sand, fine to very coarse, and gravel, fine,

gray, mainly detrital shale, some detrital

lignite, fairly clean-v~ecemeamccamaamccna 5 -
Sand, gray, fine to very coarse, clean------ 10
Sand, gray, fine, some detrital shale and

lignite, clayey-weeemcececccocnccncocanna- 10
Silt and sand, very fine to fine, gray,

some detrital shale and lignite, clayey--- 15
Sand, gray, very fine to medium, some detrital

shale and lignite, fairly clean--=---==--e 40
Thin beds of clay, silt, sand, fine to very

coarse, and some gravel, fine, gray, some

detrital shale and lignite--ceeccccacacaas 21
Gravel, gray, fine to medium, about two-

thirds detrital shale, clean~------ —rm———- 11
Gravel, gray, medium to coarse, mainly detrital

shale, cleaner towards bottom------ mewm—— 18
Shale, gray--cceecormmmmencccanax i o 5

Depth
eet)

15

20
30

55
L

116
127
145

150



TABLE 1.--Logs of wells and test holes -- Continued

Formation

Glacial drift:

Pierre Shale:

151-63-20bcd
Test hole 408
Material Thickness Depth
(feet) (feet)

Topsoil, blackeeme-cccmcceacaaa-" ceecmmemc—an 1 1
Clay and silt, brown, sandy------= mmeecaeae 1 2
Sand and gravel, gray, mainly detrital shale 2 4
Sand, fine to very coarse, and gravel, fine,

brown--ecececcanax e e e—— . ———————— 5 9
Sand, medium to very coarse, and gravel,

fine to medium, brown, coarser material

mainly detrital shale~---- cmmmmmccce—e———— 6 15
Sand, gray, fine to medium, some detrital

ligniteeemeecccceoccanceccacccccnnccmccnea - 5 20
Sand, gray, fine to medium, seom detrital

lignite, fairly clean though clayey toward

DOttONumm e ccc e ncc e e ca - e 50 70
Sand, fine to medium, and gravel, gray, medium,

about two-thirds detrital shale, some

detrital lignite; more clayey toward bottom;

lower part may include some tille-eeeecwe-- 37 107
Shale, gray---e----- it —emmeeeeem——— 13 120

70



TABLE 1.--Logs of wells and test holes -- Continued

Formation

Glacial drift:

Pierre Shale:

151-63~20cac
Test hole 409
Material Thickness Depth
(feet) (feet)

Topsoil, blackeeerencnncncnnncncncaccacccccs 1 1
Sand and gravel, brown, clayey and silty---- 2 3
Sand, medium to very coarse, and gravel, fine,
- brown, about one-third of coarser material

detrital shaleecceccccnmmcnccnancccncccana 7 10
Sand, brown, very fine to medium; clean--=--- 10 20
Gravel, coarse, and sand, medium to very

coarse, brown, coarser material detrital

shale, clayey~-we=== c——cenoe B - 5 25
Sand, medium, and some gravel, fine to med-

ium, gray, coarser material detrital shale,

some detrital lignite----- cmemw e —enea——- 10 35
Thin beds of sand, clay, silt and detrital

shale, gravel, gray---eeeecececemee= cmmmm————— 5 40
Sand, gray, fine to medium, fairly clean---- 30 70
Interbedded sand, fine, silt and clay, gray- 51 121
Sand, very coarse, and gravel, fine, gray,

mainly detrital shale, clayey toward bottom 12 133
Shale, gray-----e-ecae-. c—mmmee- S — 12 145



TABLE 1.-~-Logs of wells and test holes -~ Continued

151-63~20cda
Test hole 422

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:
Topsoil, brown, sandy------ R e 1 i
Gravel, fine to coarse, and sand, medium to
very coarse; coarser material mainly

detrital shale-we-vecoccmmcncecancacmnen .- 9 10
Gravel, medium to coarse, mainly detrital

shalececemmccmeccmcmcnas e mem e n e ———— - 5 15
Sand, fine to very coarse, gravelly, coarser

material mainly detrital shale-e--ecescca- 20 35
Sand, fine to medium, gravelly--eeeccecccanao 35 70
Sand, gray, fine to very coarse, gravelly

and clayey; coarser material detrital shale 10 80

Sand, gray, very fine to very coarse, silty
and clayey, coarser material mainly detrital
shale; gravelly interval from 70 to 118
feet probably includes several thin beds of

silt and claye-eemececcmcccmccnncaan o m— 38 118
Gravel, fine to medium, mainly detrital shale 9 127
Gravel, fine to medium, and some sand, very

coarse gray, Clayey-~--ccemccrccccccnccce- 3 130
Gravel, fine, and sand, very coarse, gray,

about one-half detrital shale, clayey----- 11 141
Till, gray, very sandy and gravelly------- - 9 150
Sand, very coarse, and gravel, fine, gray;

clayey or till, very sandy and gravelly--- 38 188

Pierre Shale:
Shale, gray--~-cecececacaa- meeemcmccmr— e ——— 7 195

72



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

Formation

Glacial drift:

Pierre Shale:

151-63-20cdd1
Test hole 423
Material Thickness
(feet)

Topsoil, black, sandy--~eeecececcccaccacaanaa 1
Sand, very fine to very coarse, and gravel,
- medium, light-brown, very clayey-e-eeeece- 2
Sand, fine to very coarse, and gravel, fine

to medium, coarser material mainly detrital

shale-wrcmenacacaaaaa ecemremr s n e .- 22
Sand, fine to medium--mcosccmecmcccaccannaan 50
Interbedded sand, very fine to medium, gravel,

fine to coarse, silt and clay----ceccece-- 20
Clay and silt, gray----cececccacccccaaccana- 22

~ Gravel, fine to coarse, about two-thirds

detrital shale and one-third limestone and

dolomite, and some sand, very coarse------ 17
Sand, very fine to very coarse, and gravel,

fine, gray, coarser material mainly detrital

shale, silty and clayey---eeeccecacacacas - 16
Sand, coarse to very coarse and gravel, fine,

gray, coarser material is mainly detrital

shale, clayey, less clayey towards bottom- 27
Sand, very fine to very coarse, and some

gravel, fine, gray, coarser material mainly

detrital shale, silty and clayey---cee-ee- 9
Shale, gray--——--mecaacaccaaaan ———mem—e————— 4

73
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25
75

95
117
134
150
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186
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TABLE 1.--Logs of wells and test holes -- Continued

Formation

151-63-20cdd2
Test hole 454

Glacial drift:

Glacial drift:

Material Thickness Depth
(feet) {feet)

Topsoil, blackeeeremeccccncccncccccnnnnennaa 1 1
Sand, fine to very coarse, and gravel, fine

to medium, light-browne--r-cecmcecrecscanana 6 7
Gravel, fine to coarse, and some sand, fine

to very coarse, light-brown, coarser

material detrital shale------ cwmmmeee————— 13 20
Gravel, fine to medium, mainly detrital

shale, sandy-=e-ceremccnccccncccannnana-" - 10 30
Sand, medium to very coarse, and gravel, fine;

coarser material mainly detrital shale---- 10 40
Sand, medium to coarse, considerable detrital

lignite toward- bottom----- ——————————————— 76 116
Gravel, fine to coarse, mainly detrital

shale, sandy--=--=-- e 0 o e o e —m——— g 125

151-63~20cdd3
Test hole 455

Topsoil, black----- - “emmmemcm—— - 1 1
Sand, medium to very coarse, gravelly--«---- 19 20
Gravel, fine to medium, and some sand, very

coarse, gray, clayey and silty----= comm—a— 10 30
Interbedded sand, fine to very coarse, and

clay, silt, and some gravel, fine, gray--- 10 40
Sand, gray, fine to mediuMeevmevececmcacacax 25 65
Interbedded sand, fine, silty, clay and some

gravel, fine to mediufie=weve- e uney 30 95
Sand, gray, fine to coarsee--=e--= S —— 21 116
Gravel, fine to coarse, and sand, medium to

very coarse, material about two-thirds
" detrital shale, finer with higher shale

content toward:' bottOlle—rrreeccccaccnanaax 9 125

74



TABLE l.--Logs of wells and test holes -~ Continued

151-63-20cdd4
Test hole 456
Formation Material Thickness Depth
(Teet)  (feet)
Glacial drift:
Topsoil, blacke-secccccceccea ——— - 1 1
Sand, light-brown, gravelly and clayey------ 3 4
Sand, light-brown, medium to very coarse,
gravellyeceecccccccncnncnccanccccrscanancas 4 8

Sand, medium to very coarse, and gravel, fine

to medium; coarser material mainly detrital

shaleeweccccccaccnaa. B T cmmmemm—en- 12 20
Sand, medium to coarse, gravelly--e-ecececeeces - 45 65
Interbedded silty, clay, sand, very fine to '

fine, and gravel, fine to medium, gray;

coarser material largely detrital shale--- 5 70
Sand, medium to coarse, gravelly; gravel

content higher toward ' bottomecevecmecacaa 45 115
Clay and silt, and sand, very fine to fine- = . § 120

Gravel, fine to coarse, and some sand, medium
to very coarse; material about two-thirds
detrital shale, about one-third limestone :
and dolomite, coarser toward bottom-~eee-e- 20 140

151-63-20¢cddS
Test hole 486

Glacial drift:

Topsoil, brown, sandy----ec-w-- cemeesm e 1 1
Sand, medium to very coarse, gravelly--c-e-- 19 20
Sand, very fine to medium, silty and

gravellye~eewa- deemarmcmen e e ——- R —— 70 90

Sanq, medium to very coarse, and some gravel,
fine, gray, mainly detrital shale, clayey,

more clayey toward bottOmMesee-eccecvcceee-- 44 134
Sand, very coarse, and gravel, fine, some
boulders«scececaa- cmmecemecencan S 5 139
Piexre Shale:
Shale, gray------caeccamcccecmeecmacacaca- 11 150



TABLE 1.--Logs of wells and test holes -- Continued

Formation

Glacial drift:

Pierre Shale:

151-63-20cdd6
Test hole 501
Material Thickness Depth
(feet) (feet)

Topsoil, black, sandy-e-=e-ce== c—eeveseme——— 1 1
Sand, fine to very coarse, and some gravel,

fine, gray-=-meececcccccarccarececncacanonn 29 30
Sand, medium to very coarse, and gravel,

fine, gray~-cceeccmcarcccorccccaccan —————— 10 40
Sand, gray, fine to medium, gravelly-------- 10 50
Sand, very fine to coarse, and scme gravel,

fine to medium, gray, silty-~---ce-scwcccae 10 60
Sand, gray, very fine to coarse, silty and

gravelly-—cecmeccmccecnnccccsnnccnmnncnmmnn— 40 100
Sand, medium to very coarse,and gravel, fine,

gray, silty and clayey; may include some

thin layers of clay and silte-weeew- c————— 24 124
Sand, very coarse, and gravel, fine to medium,

gray, about two-thirds detrital shale----- 16 140
Sand, very coarse, and gravel, fine, gray,

mainly detrital shale, clayey; more clayey

toward bottom; lower part may be till-=--- 38 178
Shale, gray-=-ceeececxcos T T 8 186
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TABLE 1.--Logs of wells and test holes -- Continued

Formation

Glacial drift:

Pierre Shale:

Glacial drift:

151-63-20cdd7
Test hole 502
Material Thickness Depth
(feet) (feet)
Topsoil, brown, sandy--=---- i —————— it 1 1
Sand, medium to very coarse, and gravel, fine
to medium, mainly detrital shale-«-ve-ee=- 21 22
Sand, medium to very coarse, gravelly,
coarser material mainly detrital shale---- 12 34
Gravel, fine to coarse, and sand, medium to
very coarse, mainly detrital shale~=weee-- 14 48
Sand, medium to coarse, gravelly, coarser
material mainly detrital shale~----- - —— 52 100
Sand, very fine to very coarse, and gravel,
fine to medium, gray, coarser material
mainly detrital shale, clayey---=--wmeecea-- 20 120
Gravel, fine to coarse, about one-half
detrital shale, cleanee=eceecccecaccracanana 9 129
Sand, very coarse, and gravel, fine, gray,
clayey, many cobbles and boulders; may
include some till-wecncececcccnccccncacnnx 44 173
Till, gray, sandy and gravellye-e-eccceccccecs 10 183
Shale, graye-eeececccacccacacena- o m———————— 5 188
151-63-20cdd8
Test hole 503
(driller's log)
Note: The site of this test hole is a few feet from the site of test
hole 502. No samples were collected.
Topsoil, brown, sandye--eea- R —— - 1 1
Sand, fine to coarse, and gravel; gravel
~ largely detrital shaleececccccmmccccncnaa- 39 40

77



TABLE ,--Logs of wells and test holes -- Continued

151-63-20cdd®
Test hole 504
Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Topsoil, brown, sandy-e=-=-ee-ccceecee-ne=- 1 1
Sand, brown, fine to medium, gravelly----- 27 28
Sand, medium to coarse, and gravel, fine,
coarser material mainly detrital shale-~ 38 66
Sand, medium to coarse, and gravel, medium,
coarser material mainly detrital shale-- 10 76
Sand, wedium to coarse, gray, gravelly and
Clayeymemmmmmoman e e e - 14 90
Sand, medium to very coarse, and gravel,
fine, coarser material mainly detrital
shaleemcecaran- o e o e e o 8 28
Sand, medium to very coarse, and gravel, '
fine, gray, coarser material mainly
detrital shale, clayey--=eccrccccmcncen= 20 118
Gravel, medium to coarse, about one-half
detrital shale, sandy-=--esecccccccanaas 13 131
Sand and gravel, gray, coarser material
mainly detrltal shale, poorly scrted
very clayey-em=rmemcccmmccnncnccenaadean" 41 172
Till, gray, sandy and gravelly----ccece=a- 6 178
Pierre Shale: :
Shale, gray---ee=cecececcesccccncccneenna= 11 1389
151-63-20cdd19
Test hole 505
(driller's log)
Note: The site of this test hole is a few feet from the site of
test hole 504, No samples were collected.
Glacial drift:
Topsoil, brown, sandy------- mmmenom cmmmeoa 1 1
Sand, fine to medium-c-ecmcccccamccncccaaa 39 40
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TAGBLE .--Logs of wells and test holes -- Continued

151-63-20cdd11
Devils Lake city test well 1
(driller's log)

Material 7 Thickness  Denth
' (feet) (feet)

Topsoil-==ceca- cmemecsacccm————— reemnaem——

2 2
Yellow sand (upper part dry) =emecmmmcecnccnx 54 56
Muddy gray sand, some sand loose at 85 gger 54 110
Very clayey sand-=-ececececccccccncnnuncnn= 6 116
Slightly cleaner sande~-ee~cecc--- et 6 122
Good sand and gravele-eece--- e c———— 2 124
Very muddy sand and graveleevceseccceccee-- 2 126
Cleaner sand and gravel but with chunks of
clay, drilled open hole-wwee-- - .- 3 129
As above except siltieree=--- R el 6 135
Samples were available for the lower part of the test well; descriptions
and depths at which samples were taken are given below:
Sand, gray, very fine to fine-veeeecancen- 118
Sand, coarse to very coarse, and gravel,
fine to coarse, gray, mainly detrital
Shaleemecccmcccamrccaacanaanan cmececemc—- 122
Sand, fine to very coarse, and gravel, fine
to medium, gray, clayey----ececcacceccaa- 123
Sand, very fine to fine, and very coarse,
and gravel, fine to coarse, gray-==~--- -- 125 & 126

Sand, very fine to very coarse, and gravel,
fine to medium, gray, coarser material
mainly detrital shale-eemeccccccccacaaa. 126 & 129

Sand, very fine to very coarse, and some
gravel, fine to medium, gray, coarser
naterial mainly detrital shale--ve-we ——— 131

Sand, gray, very fine to medium--ecececeaa 134

135
136

e an

79



TABLE .=-=Logs of wells and test holes -- Continued

151-63-20cdd12
Devils Lake city test well 2
(driller's log)

Material - Thickness Depth
{tect) (feet)
TOpSOilemmencnc e ccccmccccmacacana R —— SETRS—— 1 1
Brown sand and gravel with clay--~-- i 5 R T 2 3
Brown sand with a little clay------- e S 35 32
5 T vy T [ SIS — — 19 57
Slightly coarser gray sand with some gravele-eecee-cecea- 20 77
Fine gray sand with claye~eeeeomeccmmcaomamc e e 25 102
Very clayey fine sand-~ewmcemccccccamacanax s 8 110
Medium fine shale sand----eecceccccncccncacaa S 6 116
Soft gray clay--~=--- r—————— e m— e e ——————————————— 3 119
Fine gray sand, slightly clayey with some coarser sand
AB FEBVE Lo s oo cm o o e o v i v s s s s g o 5 124
Coarse SaNnd-ee-cemccccnrcmcmccnccnccmcnmrrmerne— e ———— 1 125
Fine and coarse sand, gravel and stoneS----eee-cccc—acan 8 133
Coarse gravel and sand, stones and a few chunks of clay- 6 139
Fine sand, clayey, with small amount of coarser sand and
Bravel e mmm e cc e e e r e em—— m e — - ———-——— 8 147
Very clayey sand and graveleeececmcccccamcecaan- SR 3 150
Soft gray gravelly Clayee~eececaccmmmamammcmcmcccccncnan 5 155

Samples were available for the upper part of the test well; descriptions
and depths at which samples were taken are given below:

Sand, fine to very coarse, and some gravel, fine, brownj

coarser material mainly detrital shale, clayey~~e=ce-- 4
Sand, gray-brown, fine to very coarse, gravelly---ccccm- 10
Sand, brown, very fine to fine, gravelly---e-eecccmcaaan 20
Sand, brown, mediumeemeccccmcemccnnnccccccenrcnccnn—— - 30
Sand, gray, very fine to fine-eececmmmmcmcmcmcaecce——an 40
Sand, gray, fine to mediumecececccmcmmmcnccccacenncnceaa 50
Sand, gray, very fine to fingememcacccmcmmmanccaccccncana 60
Sand, gray, fine to coarse, gravelly-~«-e-ee-- cmmmmm———— 70
Sand, gray, fine to coarse@~e-veeccccemmccnceccvncvancanen 80 & 90

30



TABLE ,--Logs of wells and test holes -- Continued
151-63-20dcc
Test hole 404
Formation ifaterial Thickness Depth
(Feet)  (feet)
Glacial drife: .
Topsoil, black, sandy and gravelly-~------ 1 1
Sand, brown, medium to coarse, gravelly,
fairly clean-cecececcnccccacana- cmmmeme—— 14 15
Sand, brown, fine to medium, gravelly----- 10 25
Sand, gray, fine to medium gravelly------- 6 31
Clay and silt, gray, sandy-e-=eecccececec--- 11 42
Sand, white to gray, fine to medium------- 13 55
Sand, gray, fine to coarse, fairly clean;
coarser material detrital shale; some
detrital shale gravel toward bottom----- 25 &0
Sand, medium to very coarse, and gravel,
fine, gray, mainly detrital shale, some
detrital lignite, clayeye-eceeccccceaaca- 17 97
Clay and silt, gray, sandy-~-e-e-cececc-c-- 10 107
Sand, gray, very coarse, and gravel, fine,
gray, mainly detrital shale, clayey~---- 3 110
Gravel, gray, fine to coarse, about one-
half detrital shale, fairly cleanewe---- 26 136
Sand, medium to very coarse, and gravel, gray,
fine; coarser material mainly detrital
shale, clayeyeeeecerccccccccnccenncnacnaa 13 149
Sand, gray, fine to very coarse; coarser
material mainly detrital shale---ececae-- 27 176
Sand, gray, very fine to fine, clayey and.
Siltyeccamccccrannccccacaan cmeeemeee———— 11 187
Pierre Shale:
Shale, gray----c-cccececaaccncccacccannan" 7 194

81



TABLE .--Logs of wells and test holes -- Continued
151-63-21daa
Test hole 417

Formation Material ‘ Thickness Depth
(feet) (feet)

Glacial drift:

Topsoil, black, sandy=e==--ceccc-ccec=c-o- 1 1
Sand, light-brown, fine to medium, very

clayey=ewrenm=- - e —————————— 1 2
Sand, very fine to very coarse, and gravel,

fine to coarse, light-brown, clayey----- 2 4

Sand, medium to very coarse, and gravel,

fine to medium, coarser material mainly

detrital shaleecermeccruccccmncncvccccas 15 19
Gravel, fine to coarse, and sand, medium

to very coarse, coarser material mainly

detrital shale--evwme= Y i1 30
Sand, medium to very coarse, gravelly,
coarser material mainly detrital shale-- 15 45

Sand, medium to very coarse, and gravel,
fine, coarser material mainly detrital

Shal@mumreccnccnncanercenremranneannn-an 7 52
Gravel, medium to coarse, mainly detrital

shale, sandy-ew=-=e-- ——————————— ————— 16 638
Gravel, fine, and sand, very coarse, gray,

nainly detrital shale, clayey--=--- cmmme~ 19 87

Pierre Shale: -
Shale, gray----=-= R p— e enm——————— 8 g5
151-63-25dd

E. W. Kjorlein test 3
(driller's log)

Sandy SOilewwecmeccccmcccmccmncacecacencan 5 5
Fine sand--eccesccecccmcacnccnnan cemm—n———- 10 15
Clay and sande-eesmesaccecmeceeccancaccaex 5 20
Claye-erecsvecnccennccnececnaccmanreansenee 18 38
Fine sand~ee-=scecccncccccncccaccccananan= 2 40
Coarse sand and some finee--weecececececea-- 2 42
] 1T T 42 34



TABLE .--Logs of wells and test holes -- Continued

151-63-28aaa
Test hole 418

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

Topsoil, brown, sandy~-e-ceccecce--- cevme—ee 1 1
Sand, gray, very fine to medium, very

clayey-e=~eccean ,eemceece—e— cecccsconoca 2 3
Sand, fine to mediume-ecececcacaaena S 45 48
Clay and silt, gray-c-eeeecmeceae= ——————— - 4 52
Sand, very fine to finee--ceccmccceccccaaa 13 65
Sand, fine to medium, and gravel, fine,

mainly detrital shale--ececaa- wmmm————— 5 79
Sand, fine to mediumeercmcrcccmcnccccncea- 10 8U
Clay, silt, and sand, very fine, gray,

gravelly--ecerccccccnmecccnconcncnneaan" 43 123
Sand, gray, very fine to very coarse, clayey

and silty, coarser material detrital shale 13 130
Sand, very coarse, and gravel, fine, gray,

mainly detrital shale, clayey-e~-- cecmen 6 142
Till, gray---cececcceccacn- R —— - 538 200

151-63-28cchb

Test hole 412

Glacial drift:

Topsoil, black, sandy--ee-cececccee-- cae——— 1 1
Sand, light-brown, very fine to fine, very
clayey-emmmccecmcamccccncccc e e 2 3
Sand, light-brown, fine to medium---ecce-- 12 15
Sand, medium to coarse, gravelly---cecca-- 27 42

$nd, medium to very coarse, and gravel,
f1ge, very clayey, gray, coarser material
mainly detrital shale, clayier toward

bottomMemvwcecucacaae e e m————-————— 11 53
Till, gray=eeecececccaccmmmcnmcccanacnnnax 30 83

Pierre Shale:
Shale, gray------- e mmmesmss e e —-——— 7 90

33



TABLE

Formation

151-63-28add
Devils Lake city test 3

Material

Glacial drift:

Pierrc Shale:

Sand, very fine to medium, silty and clayey,

light-brownecceccaccaeaaa. i —————
Sand, very fine to fine, silty and clayey,

occasional gravel and grains of medium

to very coarse sand, gray-e-cececccacoo-
Sand, very fine, gray---e-ccceccaccacaca--

151-63-28ccd
Test hole 410

Topsoil, black, peaty-ee-amcemcmcccmaanas
Clay and silt, brown, sandy and gravelly--
Sand, brown, medium to coarse, some of
coarser material detrital shale, clean--
Sand, very coarse, and gravel, fine, gray,
about two-thirds detrital shale, about
one-third dolomite-limestone, clayey
toward bOttOMN~meecmcmmm e e e

Till, gray, very sandy and gravelly-------
Till, gray-ececceccececccocenaas cmemememcaea
Shale, grayeeseeeweceacccocaccmccmranceaax

34

«=-=-Logs of wells and test holes -- Continued

Thickness Depth
{feet) (feer)
12 12

23 35

29 64

i1 75

3 78

1 1

2 3

23 26

14 40

30 70
124 194

6 260



TABLE .~=-Logs of wells and test holes -~ Cortinued
151-63-29aacl
Test hole 411

Formation Material Thickness Depth
(feet) (feu:

Glacial drift:

Topsoil, black, sandy---e-ceccccccccnccaae 1 1
Sand and gravel, brown, mainly detrital
shale, weathered, clayey---ec-e--- s 2 3

Sand, medium to very coarse, and gravel,
fine to medium, gray-brown, coarser material
detrital shale, some detrital lignite,

slightly clayeye~ececccecnccanaa et 47 50
Sand, gray, medium to coarse, slightly !

clayey-e-ecccccnancaaa- D e - 13 63
Gravel, gray, medium to coarse, clean----- 14 77
Clay and silt, grayeeceecercccccccccccnca= 4 81
Gravel, gray, fine to medium, mainly

detrital shale-eewcemcccamaaa —— 13 94
Thin beds of gravel, sand, clay and silt,

Eray-meenceee - 0 o 0 N — - 38 132
Gravel, gray, fine to medium, mainly

detrital shale, slightly clayey-===-== —— 8 140

Sand, very coarse, and gravel, fine, gray,
mainly detrital shale, clayey; some

boulders and cobbles of dolomite-limestone 58 198
Cobbles and boulders, limestone-dolomite,
and gravel, fine, mainly detrital shale- 5 203
Pierre Shale:
Shale, gray----ceceeca--- T e - 7 210

151-63-29aac2
Test hole 424

Glacial drife:

Topsoil, brown, sandy---c--ceacamuccaaanna- 1 1
Sand, light-brown, fine to coarse, clayey-- 2 3
Sand, gray, medium to very coarse and

gravel, fine, coarser material mainly

detrital shaleccceccvmaaa. T 12 15
Sand, medium to very coarse, gravelly,

coarser material mainly detrital shale--- 50 65
Gravel, fine to medium, and some sand, very

coarse; material is mainly detrital shale 15 80

85




e —

TARLE .~-~Logs of wells and test holes -- Continued

Formation

151-63=-29abb
Test hole 419

Material

Glacial drift:

Pierre Shale:

Topsoil, black, sandy-e-eccccmccmcceccncaan
Sand, light-brown, very fine to coarse,
clayey--e-macmcnccnas - ————— e mr e ————
Sand, light-brown, medium to coarse--------
Sand, very fine to fine----ceccccccccacca--
Sand, very fine to mediun----- LT T LR
Sand, mediun to COArSEerememccrccmcccnmaman
Sand, medium to very coarse, gravelly------
Gravel, fine to medium, and sand, wedium to
very coarse, coarser material mainly
detrital shaleeemeecccccnmccmcancnaaann ——
Sand, medium to very coarse-=e==--mececcnaao
Sand, gray, very fine to fine, silty-------
Sand, very fine to very coarse, and some
gravel, fine to wedium, gray, coarser
material mainly detrital shale, clayey---
Gravel, fine to medium, and some sand;
coarser material imainly detrital shale---

Shale, gray---cecececceccacaccecana SRR — -

Thickness  Depth
(feet) (feet)
1 1

2 3

22 25

5 30

5 30

30 05

5 70

25 85

10 105

15 120

3 123

9 132

8 140



TABLE .-=Logs of wells and test holes -- Continued
151-03-2%baal
Test hole 420

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

Topsoil, black, sandy---c-cceccecceccccccca- 1 1
Sand, light-brown, clayey----- L L 2 3
Sand, medium to very coarse, and some gravel,

fine to medium, mainly detrital shale---~ 7 10
Sand, medium to very coarse-=--eccccccccoa= 10 20
Sand, gray, very fine to medium, silty,

clayey and gravelly--<-- R L L T ST 10 30
Gravel, fine to coarse, and some sand, gray,

coarser material mainly detrital shale--- 10 40
Sand, gray, very fine to medium, clayey and

gravelly--=--- T T 20 60

Sand, very fine to very coarse, and gravel,

fine to medium; coarser material mainly

detrital shale-~=-- ceccemmcccmmcanmm— -~ 10 70
Gravel, fine, and sand, very coarse, gray,

silty and clayey, probably includes thin

beds of clay and silte~meecce--a- e amm—— 10 80
Sand, very fine to very coarse, and some

gravel, fine; coarser material mainly

detrital shale--ecceccaaaaa- ceeccem——- e 20 100
Sand, very coarse, and gravel, fine, gray,

clayey and silty, probably includes thin

beds of clay and silteeceeececccccccneonan 18 118
Clay, silt, sand, and gravel, probably
interbedded--mreccmcanncrrccccccncacmncan 34 152
Gravel, fine, and sand, very coarse, gray,
clayey-wececemcccnanconaan B -- 29 181
Pierre Shale:
Shale, gray---eeececcecccccecccnmanennnanen= 9 190
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TABLE ,--Logs of wells and test holes -- Continued
151-63-29baa2
Test hole 487

Formation Material Thickness Depth
{feet) (feet)

Glacial drift:

Topsoil, brown, sandy-«-eeecesceccacacacean-a 1 z
Sand, medium to very coarse, brown, gravelly 13 14
Sand, fine to medium, brown, gravellyee«--- 6 20
Sand, very fine to medium, gray, clayey )

towards bottOlleweweccccacccnnnrcccccccan-" 65 85
Sand, very fine to medium, gray, very clayey

and gravelly--—e-emecenccaceccncnmcnncacas 15 100
Sand, very fine to very coarse, gray, clayey 16 116

Sand, very fine to very coarse, and gravel,
fine, gray, clayey, coarser material about
one-half detrital shale-ee-cecemencccmnen 12 123

Sand, very fine to very coarse, and gravel,
fine, gray, coarser material about one-
half detrital shale, clayey, more clayey
toward bottOM=-mveeccemecaccaa. Pemmm—————

t9
[35)

150



TABLE .--Logs of wells and test holes -- Cont

Formation

inued

Glacial drift:

Piexrre Shale:

151-63-29daa
Test hole 405
Material Thickness Depth
(feet) (feet)

Topsoil, blackew~eecncaccanaa cmmmemsecsan- 1 i
Clay and silt, brown, sandy------ececceca= - 2 3
Sand, brown, fine to medium, clean---=w=--- 18 231
Sand, brown, fine to medium, clayey and

gravellyeecececocccccccccnanunnennoncas -- 18 59
Sand, gray, mostly fine, some medium and

coarse, slightly clayeyee=eeeccccaces ———- 7 46
Sand, gray, fine to very coarse, coarser

material mainly detrital shale-~-===ccee-- 4 50
Sand, fine to very coarse, and gravel, gray,

fine, mainly detrital shale~eemec=ceceae-- 8 58
Gravel, gray, fine to medium, mainly detrital

shale, sandyee-cecmcecccccacoana A—— 13 71
Dolomite(?) bouldereeeececemmemaccccccacnas 1 72
Gravel, gray, mainly detrital shale and

probably some thin beds of sand and clay- 5 77
Sand, very coarse, and gravel, gray, fine to

medium, gray, mainly detrital shale, clayey 7 34
Sand and gravel, gray, clayey; may include

some thin beds of clay-====cccccccocncca- 6 90
Sand, very coarse, and gravel, fine, gray,

mainly detrital shale-eececcomeccncana cenm- 37 127
Shale, gray--mecenccecccccanacaa [UTOROI T —— 13 140

89



Formation

Glacial drift:

Pierre Shale:

Glacial drife:

Pierre Shale:

TABLE .--Logs of wells and test holes -~ Continued
151-63-33dbb
Test hole 413
Material Thickness Depth
(feet) (feet)
Topsoil, bLlack, sandy-~=---sccccccccecacan- 3 3
Send, very fine to medium, and some gravel,
gray-brown, mainly detrital shale-------- 10 13
Gravel, fine to coarse, and sand, medium to
very coarse, coarser material mainly
detrital shale-weec-comcmcranccaaaa" —————— 13 20
Till, gray~ee-ceccveccscccmccccncan cmmmemme—- 53 79
Gravel, fine, and sand, very coarse, gray;
about one-third detrital shale, clayey--- 11 99
Gravel, medium to coarse, about one-third
detrital shale, sandy~-~-=cceccccccccacas 6 96
Till, gray-eeee-cececcacan- L L LT 2 93
Gravel, fine, and sand, very coarse, mainly
detrital shale--ecccccecmrcaccnccnncuccnnn 3 101
Till, gray, sandy and gravelly---cemeeceee-- 5 106
Shale, gray--ee-ccccccceccccccrccccceen - 4 110
151-63-36ada
Test hole 334
Topsoil, blackere=eere- U 1 1
Sand, medium, light-browneeceecececccccnccuaa- 9 10
Gravel, fine to coarse, mainly detrital
shale, and some sand-eeeccrecccccccccncccas 14 24
Silt and clay, gray, sandy, and gravelly--- 18 42
Sand, coarse to very coarse, and gravel, fine
to medium, sand and gravel, mainly
detrital shaleewcesecrcccnconccccnanca- e 58 100
Sand, coarse to very coarse, and gravel,
fine, sand and gravel mainly detrital
shaleeccmmccmccm v nc et e e e 31 131
Shale, gray---e-ecececcaccrcccacocccccnacnex 9 140
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TABLE ,--Logs of wells and test holes -- Continued
151-64-18bbbl
Test hole 341
Formation Material Thickness
eet
Glacial drift:
Topsoil, blackee=-e=memamscccccmacenccccceox 1
Gravel, fine to coarse, and sand, coarse to
very coarse, coarser material detr1tal
shaleececccccnmrvnmancccccncnncacccncnaes 24
Gravel, coarse, sandy, detrital shale------ 10
Till, light-brown, sandy and gravelly------ 25
Till, gray, sandy and gravelly--ee------- - 17
Sand, gray, very fine to medium, clayey---- 23
Till, gray-wececccccaca cmmmm—— mereccemmonea 42
Pierre Shale:
Shale, gray-------- mmmmmmm———— B ettt ———— 8
151-64-29bbb
Test hole 340
Glacial drift:
Topsoil, blacke=-mereccccccrencecncnncans - 1
Sand, medium to very coarse, and gravel, fine
to coarse, light-brown, clayey, coarser
material detrital shale-ececcecececracana- 9
Gravel, fine to coarse, and sand, coarse
to very coarse, coarser material detrital
shale-vececmmcccnccaaaa —em——— B - 10
Gravel, fine to coarse, and sand, coarse
to very coarse, mainly detrital shale---- 20
Sand, coarse to very coarse, and gravel, fine,
mainly detrital shalee«c-eccncenca- oo 8
Silt and clay, gray, sandy and gravelly,
tillewecocceaa B e e L P L 9
Sand, medium to coarse, gravelly, some of
coarser material detrital shale-~e~e--=e- 19
Sand, very coarse, and gravel, fine, about
one-half detrital shale--ec-ccrcccconcens S
Till, gray, gravel content increases toward
DOttOMerenanrcnmrmccmc e e reecoee-—- 45
Pierre Shale:
' Shale, grayeee-mccccencccccccsccncecenacnns 4

theet

25
35
60

100
142

150

10

20
40
438
57
76
81
126

130



TABLE .--Logs of wells and test holes -- Continued

Formation

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

151-65-2aaa
Test hole 343
Material Thickness Depth
(feet) (feet)
Topsoil, light-brown, sandy-«---ee---- ———— 1 1
Gravel, fine to coarse, detrital shale, and
SANd-ccrmrcrvrcrceccrnercccn———— P — 35 36
Till, light-grayish-brown, sandy and
gravelxy -------------------------------- 40 76
Till, gray, sandy and gravellyeeeee- ———— 24 100
Sand, very coarse, and gravel, fine, gray,
mainly detrital shale, clayey ------------ 10 110
Till, gray-ececcecacencccccccccmnconccacanee 13 123
Shale, gray-eeceeeccmccccaacaacna PP —— 7 130
151-65-2dcc
Test hole 342
Topsoil, blackeewrccccmancncacccnccccacaaas 2 2
Sand, medium to very coarse, and gravel,
fine to medium, coarser material detrital
Shale -------------------- - - - o - 8 10
Gravel, fine to coarse, and sand, coarse to
very coarse, mainly detrital shale------~- 11 21
Till, gray, sandy and gravelly---e-ecceccece 68 89
Shale, gray-=-eee-cccccacancaa- wmmmmmmem——— 11 106
152-61-30bchb
Test hole 421
Topsoil, black-e-eceammmmcmccccccacnaas ———— 1 1
Till, 1light-browne-eemeeecccmcmccamccmcaaa- 21 22
Shale, very light brown-s-eeeeccccccemomene 29 51
Shale, gray--=—mm-ceccacm e 9 60

W
o



TABLE .--Logs of wells and test holes -- Continued

153-62-16¢cbal
Vernon Hilgers
(uriller's log)

Material Thickness Depth
(feet) (feet)
TOpSOilecemcm e e mmccc e 1 1
Yellow Claymweeemccaccacnccconnanccocncnans 22 23
Gravelly blue Clay~ecececcccccccacacncmnaan 25 48
Coarse dirty sand (heaves)-wee=-cemcmeacaa- 5 53
Gravelly blue clay and rockse---c-cevccenaa 6 59
Coarse and fine sand (dirty)----eeemcccce-- 5 64
Gravelly blue clayeeeccccccccccmcacccncanan 26 90
Gray clay---ememecmccccccmmccccmcmcnmconnan 10 100
Blue clay and rockS-eecwcccccccncccccccanas 20 12
Fine sand and gravele-scecmcccmcccccmcmaana- 5 125
Blue clay and rocks=-e-eeceececceacacccaaaas 17 142
Broken shale or shale gravel--eeeee-veacaa- 1 143
BIUE ST @ i i o s s 7 150
Shale gravel-ceccececammmcmccccnccanccenema- 1 151
153-62-16¢cbb4
Community well (Crary)
(uriller's log)

Clay, gravelly clay, muddy gravel, and some

rocks-------------_-----------------—7--- 151 151
Dirty fine and coarse sand-eeme-ccccemcec-- 10 161
Blue clay~eemwcecccccnnccccncccccncccccnanax 4 165
Shale-cceccc e cccecccnnccicaccaccnnae 10 175
Fine mushy sand (water, but sand heaves)--- .23 198
Sandy shale and shale-e-srecccccecccccncnes 34 232
SHALE FTAVE T rwrssinsrn w5 1 233
NO logemmemce e reccaccmc e ccemm——- 37 270



TABLE .--Logs of wells and test holes -- Continued

Formation

153-62-21bba
J. P. Davis
(driller's log)

Material

0% 071 T 1 U Sy Sy s g
Yellow Clayeececeacmmcnacccmancacacommnanane
Blue clay-«-eececacamcmcmcnnucaccnmcennanna-
tlard gravelly blue clay with rocks~eemece=w--
Sand and gravel with clay-e-ec-emcecaccaaaas
Sand and gravele-scecmccccccmccmaccmcecacaaa
NO logw-mwmceccccacaccccanaa- Armsmesennn———

153-64-3bdd
Bureau of Reclamation substation well
(driller's log)

Brown clay and sand and medium gravel--==---
Silty brown sand and gravel---e-ecemeceocanmaas
Brown clay and sand and medium gravel-=-e---
Silty brown gravele--ceccccccmacaaa i
Sandy gray tilleecececccacacmcacaaaa PR— -
Gray silty tille-e-cceccmceccccaccnmcaacann-
Gray shale----mcmccmccmmrcccccmcnmm e cca e
153-64~7bbb

Test hole 194

Glacial drift:

Pierre Shale:

Topsoil, blackeeremacmccaccc e am
Till, light-gray-ee-cemcecccacacaaa. —— zide
Till, light-browneceueccecccccacacccccacacas
Till, gray--e-ecemcecacomcmmccccnannccca- —_——
Sand, gray, coarse, very clayey-----acecen=-a

Sand, coarse, and gravel, gray, fine, very
Clayeye-mm e ccccccecccrcc e

Shale, gray-—==cea o cmeceee

94

Thickness Depth
(feet) (feet)
| 1
19 290
20 40
38 78
74 152
7 14
5 164
4,2 4,2
.6 4,6
isT 12.5
2,1 14,6
10.4 25
13 38
10 48
1 1
3 4
25 29
87 116
14 130
18 148
7 155



TABLE .--Logs of wells and test holes -- Continued

153-64-16aab
Great Northern test 3
(driller's log)

Material Thickness Depth

(feet) (feet)
Hard clay and sand--==-=<sseccccecea= SR RNRR— 30 30
Blue Clay--eeecesccemccececcacrcccancnmcmanan= 40 70
Clay and sand-=e===c-ceccac- cmemcma—- R 6 76
Dark shale (a little water at 82 feet)-==--- 15 9%
Blue shale--ww-e- SEE— ——————————————— - 4 92
Hard sand (water)e--e-=ceececcmcccnccccnanan= - 2 97
Blue shale--ecececauaeu. s ——————— S 8 ;09
Shale-cccacnccncanceconncaas e 15 1.6

153-64-16aacl

Great Northern test 2
(driller's log)

Blue clay-eecccmaccccnaa= o 98 o 45 45
Gray clayeeeecesccccccccencaccen= i i S 22 67
Quicksand-cececcoccuccacancocccannaes o 12 79
Hard sand (water)-e--e-eeememccacceccccoa~= -- 1 80
Quicksand--~crececcancncnccccccacecnceanna S 4 84
Sand with some gravel-scesscecccccecanmeenas= 9 93

(Punped 60 gpm with 12 feet of drawdown, -Static
water level 29 feet from surface.)

153-64~16aac?2
Great Northern test 1
(driller's log)

Blue clayemmcmcccccaccccccmccacncccccccnnana 15 15
Dark clay and sandecee-ccccccmccccenacn - 8 23
Sand and gravel - some water------ - 1 24
Gray clayececccececcaaccccacaaax U P 51 75
Sand and water. Unable to bail water down;

water stands 35 feet from surface--w=we-- - 3 78
Blue clay---eecccccncaaccaasn s e o — 4 32
Quicksand-cccccccnmeucccaa S IR 12 94
Gravel (water)eeec-mcccccccacecccccccnmananan 8 102
Blue Clay-—eemcecmc e cccccmee e 1 103

(Puniped at 65 gpm with 8 feet of drawdown,
Static water level 29 feet from surface,)

95



TABLE .~-Logs of wells and test holes -- Continued

153-64-~16aac3
Great Northern test 4
(driller's log)

Material Thickness Depth

(feet) (feet;
Clay and sand-eeeeecccmcccccccccanccaccnccasa 20 20
Blue clayem-mecccacnmcnncmrce e cccanae e 60 gu
Clay and sandeeececccccccncaaccncccncecaccan 10 g0
AQuicksande-cscecmorresensonne snsons - emnn e 7 97
Graveleeecmmcccccaa e cccccccmcccc - 4 101

153-64=-16ccb

Gredt Northern test 6
(driller's log)

Clay and sand-e--ceceeccecmmcccccccncccacanaea 13 13
BoulderS-veccananax e ——— S 22 35
Clay and sand--ecesecccacenccnaca SR—— 5 - © 60
Gravel and clay-eeescccccacaaas oo e s 20 80
Blue clay=weecemcccccccnccccncaa-a N— — 10 90
Shalemmsccnccnncannaaa et merere e e ——— 5 95
(tio water)
153-64-16c¢ccl

Great Northern test 5
(driller's log)

Clay and sandeeseecccccccnccccccccccanaccans 20 20
Clay-wecemcaccaax cememmccen—- - 33 53
Sand and a little watereceemccmcmccccccacana 14 67
Quicksand-e===x e encsssccecmete— e —— 23 990
Sandececcecncncaa e e e e m . " e ——————— 7 97
Blue clayewecemcccmcnacmmc i ca e cccccaaan —— 3 10
Sand and Claye=emeccacemcnccccacaaaa T 4 104
Shale=cmmm e mcce e 2 106
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TABLE .~--Logs of wells and test holes -- Continued

153-64-19ddal
Camp Grafton Military Reservation
(driller's log)

Material Thickness Depth

(feet) (feet)
Topsoil-eweccencrccnaas cemeseseeerammm .- 1 1
Yellow boulder clay, some gravel--c--e-e-ca- 49 50
Iron-stained clay, sand, some gravele-ece--ee 9 59
Sand, some water-eweecocececcecccneaa i, 3 62
Iron-stained sandy clay-e-eeeecaccacocaaanas 6 68
Soft sandy clay, brown to dark brown---e---- 20 35

Blue shale getting hard with depth. (Note:
This may be drift composed principally of

shale fragments)-eecceccccmcaccncccancncan 50 138
Some gravel layers-ee--eececeee N — 6 144
Good sand-eeeeew--a IR —— SPCEp——— 6 1590

153-64-19dda2

Camp Grafton Military Reservation
(driller's log)

Topsoileccccmcmccmccacca e cccccccccc e caae 1 1
Yellow clay, some gravelese-ccceccecccnenaes 61 62
Blue shale (glacial drift)ececcccccccancaa - 75 137
Sand and some gravel; sand getting coarser
with depthececccccncmcncaacaaas S—— 32 169 -
153-64-19dda3

Camp Grafton Military Reservation
(driller's log)

Hard gumbo-eeeeccmccmcacancnaaa. e ———— - 15 15
Sand and clayee-e-ecea-- . S—— 5 20
Boulders«eecececnnna. e o - 10 30
Cravel and clay-«---- . P N — 35 65
Blue clayeeemcecccmamcacamncnacccanaaxn WA——— 30 95
Shalee-cweccacmnucnecnreecccnccnccccccccamcae 35 130
Blue shale-eeecrececacaas U — et — 5 135
Sand-e-ccancaa cmmcecnne- - LT T 2 137
Sand and graveleeceecccammcccmcccacccocmaean _ 7 144
O TN L i e s 11 155

(Pumped 45 gpm with 62 feet of drawdown; .static
water level 63 feet below surfacg,)
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TABLE ,--Logs of wells and test holes -- Continued
153-64-1%bbc
Great Northern test 8
(driller's log)
Formation Material Thickness
T T T (feet)
Clay and boulderseeeececccmcceaa crmseecnnm—- 20
Clay and gravel-~emecececcccecaa mermmcmsme—— 20
Clay-=eccaeccccea cemmme.—————— cememmm——— -——— 10
Sand and a little watereececccecan cmm——— ————— 15
Blue clayeseececcaccaccacaana cmememmcaa——— -- 35
Clay and gravel---c--ecmaca- emmemna- cmmm——— 15
Sand and clay a little water=ecee-- cmmmm—e—- 25
Clay with sand and gravel, some water------- 8
Shaleeemeaca- s e 3 SE— 4
Clay and sandeceeea-- emm——— SRS, 30
Shaleececccmamcam i ccaccmcaes T 3
153-64-21bab?
Test hole 402
Glacial drift;
Topsoil, brown, stony----e--- A — e 1
Till, gray, sandy and gravelly-see-c--- ———— 4
Till, brown, sandy and gravelly-seeeeeeecaa- 3
Sand, brown, fine to medium, clayey and
gravelly~vemmcccenumanccacacsnna NS — 6
Till, browne==e-- a1 e o 3
Sand and gravel, browne-e-ececececcancacacax 2
Till, browneeeccecccccmamcccncccnnaccnan S 2
Till, gray-~e-escceecoa-o S —— P 7
Sand, gray, some detrital lignite---e--ce-u- 4
Till, gray--=--- memmescmcmcccmecceeem——————— 4
Clay and silt, gray-----= . — 38
Sand, gray, very fine to fine, silty and
Clayey ecemmccmmccnrcacmm e cc s caccnna- 6
Sand, gray, medium to coarse, gravelly---«-- 20
Sand, medium to very coarse, and gravel, gray,
mainly detrital shale, fine to medium~ee== 10
Sand, gray, medium to very coarse, and gravel,
gray, about one-half detrital shale; more
gravel toward bottom---eweeccecmecccecnaa —— 35
Pierre Shale:
Shale, gray-=—eeeacmcccam o eccacccccccaaa w3 5

98

Depth

(feet)
20
40
541
.

g
& wd

14¢
148
152
182
185

OO0 U

14
17
19
21
28
32
36
74

80
120

110

145

150



TABLE .--Logs of wells and test holes -- Continued

Formation

Glacial drift:

Pierre Shale:

153-64-21bca
Test hole 401
Material Thickness Depth
(feet) (feet)
Sand and gravel, brown-sescevcccecoccaccnea- 6 6
Gravel, brown, fine, very clayey----eecece--- 4 10
Sand, very coarse, and gravel, fine, brown,
about one-half detrital shale, clayey=---- 15 25
Till, brown, sandy and gravelly--e-e-ceee--- 18 43
Till, gray, sandy-ee-ececcmccccssrccccacnannex 33 76
Sand and gravel, gray, about two-thirds
detrital shale, some detrital lignite,
clayey-memcacececccnncrcncccccccacnncannns 66 142
Shale, gray--eeececccccerccccrcencanuscccans -8 150
153-64-21cbd
Devils Lake city test 1
Sand, very fine, and silt, light-brown------ 15 15
Till, gray-ceccccccccccccrcccaccccncccncaaax 10 25
Clay, gravelly, gray--e-eccccccccccncccaccan - 43 68
Sand, very fine, and silty, clayey, gray---- 12 80
Sand, very fine to fine, silty and clayey,
= A T e 5 85
Sand, medium to very coarse, and gravel, fine
to mediuM-cmcccrcccnnccncccccccccncncenca= 20 105
Sand, medium to very coarse, and gravel, fine
to medium, slightly clayey and silty, gray;
material is coarser toward bottom-e--ce-=- 47 152
Pierre Shale, gray-----c-ccceccccrcccconncex 3 155
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TABLE ,--Logs of wells and test holes -- Continued

153-64-21cdc
Devils Lake city test 4
(driller's log)

Material Thickness Deptha
(feet) (feet)
Claymemeemccmccemrccncsacsecemnsneesomn uoea 1 1
SaNdecccccncecncvanrerner e n mr i —————-———— 2 3
Clay-~ceomcocmcmnomecceamenneacascacmamnnan- 4 7
Sandy claye-e==-cececrconcccmmccnnnn= cm—wm—— 10 17
Brown sandy clay-e==~ecacmccccccna- crmmeamm—— 18 35
Gray sandy clay----=c-scccescoccmcanac cem——- 5 40
Sticky clayem=ewcce-a-- e o S 6 46
Sand with a2 little claye==-e-ecce-- —nnmam—e - 12 58
Sticky clayeaeeecemcacccnccacaccea cmcmame——- 7 65
Sandy Cclay--s==ca-cccmcsccoccnmcanncaan= ——— 7 72
Clay-«ween- - o o S 6 78
Fine SaNdeme=recercnrmccccsccnconaeannacceno. 24 102
Coarse sande=~wea=ae= e - 4 106
Brown mushy sandes-=eeceec-cacccccccecenmnax 11 117
Good water-bearing sand---e=ee-==-- T A— 26 143
Sand, somewhat finer and mixed, not so good
to screen for watere=e=e-e- cemmemmemm——— - 12 155
Good Sande=e=mceacccccacncncccancasnnen o 22 177
Fine sand-eececccecccccccnnncccnccan= R 15 192
Coarser sand-=~-=cecee-- cemmmme—— .- S 2 194
Good coarse Sand-em=ceccen—ca-- PT—— 4 198
Fine sand-e=ceammcmcccccccmancccccnccncenea— 12 210
Good water-bearing sandee=--==-a-ceec-- ———— 10 220
Finer sandesscecsccccacccecucccnneccanncccnan 28 248
Shalgewmerenncccennccacancnnca-n s e e i 1 244

160



TAGLE .-~Logs of wells and test holes -- Continued
153-64-28bca
Test hole 403
Formation Material Thickness
cet
Glacial drift:
Topsoil, gray, sandy--e-=-=cesceccececcac-= - 2
Clay and silt, browneeweceacececccccncecncece= 7
Sand, very coarse, and gravel, fine, brown,
clayey-=reecencnccmcenas PESTR— st 4
Till, gray--eeceececcceaceccacan-= e e 16
sand and gravel, gray--- ------ R ] R 7
Till, gray------ cemecmmmemeem————— ceeemmman- 29
Sand and gravel, gray--------e-c-cccceee- -—- 3
Till, gray---—‘G-‘¢--------—9--—-n ——————— = oo on 35
Clay and silt, gray-ce-eeceececacnca--- i 10
Till, gray; sandy and gravelly toward bottom 53
Sand, very coarse, and gravel, fine to medium,
gray, fairly cleane-e--- o o en—————— 13
Sand, very coarse, and gravel, fine, gray,
about two-thirds detrital shale, clayey
toward bLOttOl-memeceaccnrrrcanncccoccnnaanne 16
Pierre Shale:
Shale, gray-=-eececcccoceccacana== P— — 15
153-64-28bcd
Great Northern well at Fort Totten station
(driller's log)
Cinders (backfill)-eeea-- SR ————————— 5 1/2
Yellow clayesceccccmcncccancncmmoncnnconana. 17 1/2
Soft blue clay-s==eeermeccccccccaca- S 54
Quicksande-cceccana- A I 31
Blue clay==e=-eee-- R S —— - 6
Quicksandeeeewenaea SR i S A 12
Clay and flour sand-~===-e=--- S i 51
Blue clay-=eeccmcoccccccccacmcccccncaannannn 8
Quicksandeseevecccncacaas TS —— . 9
Hard blue clay---eccececccccaacaa SO R— 40
Hard shale, water bearing--------cocacecacu- 24

151

Depth
get)

ol ¥

13
2D
36
65
68
103
113

166

179

195

210

23

77
108
114
126
177
185
194
234
258

1/2



TABLE

Formation

Glacial drift

Pierre Shale:

.==-Logs of wells and test holes -< Continued

153-64-28cdc
Devils Lake city test 2
Material Thickness Depth
{feet) (feet)
Sand, gravel, silty and clay, light-brown--- 18 18
Silt, clay and fine sand, gravelly--eeeece-e-- 17 35
Till or silty, clay and fine sand, gravelly,

Eray~ec—eceean e me s e —————————————-———— - 40 75
Till, grayeee-- L T 40 115
Gravel, fine to medium, and sand-=e--eccecec-- 5 126
Till, gray-eeeecececcaccnancaccecncncncccanx 75 195
Shale, gray-=-ee-ecececmccccamccaccacccccane- 5 200

153-65-1bba

Test hole 182
Topsoil, blackeememcecacccccccacncmcaanaen -- 1 1
Sand, light-brown, medium, fairly clean,

gravelly-cececnccccnncaccncacacnccnancccaman 4 5
Gravel, coarse, and sand, fine to coarse,

about one-half detrital shale-~-ecececccaa- 10 15
Gravel, fine, and some sand, gray, about one-

half detrital shalge=-eceecccacmmcmccccaaaa 12 27
Till, gray----- D ————— 105 132
Sand, coarse, and gravel, fine, gray, about

one-quarter detrital shalg-e-emeccccacnnan. 13 145
Shale, gray-----e-ccemmmmmmcccacccceecaae 5 150



TABLE .-=Logs of wells and test holes -- Continued
153-65-2ccc
Test hole 188
Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
’ Topsoil, black-ceeancmua- S —— I 1 1
Till, or clay, gray==eececccccmcccnacs L 1 2
Till, light-browneeeecccreccmcccccaus ——am——— 25 27
Till, gray-eccccccccccca-- S P 25 52
Sand and gravel, gray, very clayey-=cecece=- 3 55
Till, graye~ecccccccccecas meecssemmenema——— 11 66
Sand and gravel, gray-e--eec-ccce- cncmamm——— 3 69
Till, graye-eemececcerccccccan= SRR - 68 157
Sand, coarse, and gravel, fine, gray, about
one-half detrital shale, clayey--ecccec=wu- 8 145
Gravel, coarse, and sand, coarse, gray, about
one-fourth detrital shale, fairly clean--- 5 150
¢ LTS T — N —— 26 176
Pierre Shale: ,
Shale, gray----c--smeccaceccacceas= B 12 188
153-65-12bbb
Test hole 193
Glacial drift:
Topsoil, blackee=cwccncana . S — 1 1
Till, light'brown‘-‘ -------------- mmmmenesese 24 28
Till, gray----ecececace-a I————— o i 3 31
Sand, gray, coarse, very clayey-eweeececaeea 4 35
Till, gray, sandy--ececcec-c- I B——— 35 70
Till, gray---ece-ccoeas c—m——— cmmmmcm— - 58 128
Sand, coarse, and gravel, fiac, gray, very
Clayey=memmemmmeecceec e s e 28 156
Till, gray, sandy and gravelly~ecee-ececececa- 21 177
Pierre Shale:
Shale, gray-----eeecccccccacnnccnccnn o 8 185
153-65-12ccd
Test hole 191
Glacial drift:
Topsoil, black-=eeecmmcmcrcaccamaccccncna" ~ 2 2
Till, or clay, light-gray-ee-ececcecccecaconaas 2 4
Till, light-brown----eecececccccmccecaccanc= 15 19
Till, gray~--eec--- R S S— 149 168
Pierre Shale: ‘
Shale, gray-=-ece=-u- ————a i o i SR 7 175
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TABLE .--Logs of wells and test holes -- Continued
153-65-12ddd
Test hole 195
Formation Material Thickness Depth
{teet) {(feet)
Glacial drift:
Clay, sand, and graveleeeceecaa- mesescemam—- 1 1
Gravel, coarse, cleaf~eece~ce-- —————— e T 4 S
Gravel, coarse, and sand, fine to medium---- 7 12
Gravel, fine to coarse, and sand, fine to
coarse, light-browne-eeseccecacccmacacnacas 12 24
Gravel, sand, and clay, light-brown------ -—- 7 31
Clay, grayeee=e- mmmcee R L L T e .- 17 43
Till, gray-=e-e- crcesemane. cmem———— cemmm - 39 87
Sand, coarse, and gravel, fine, gray, about
one-half detrital shale, fairly clean toward
bottomn-eee-= eemeeecemececcescccemm e 56 143
Pierre Shale:
Shale, gray-~-eeemccecmcccccmccccnss cmmmee——— 7 150
153-65-13cab
Test hole 196
Glacial drift:
Topsoil, black, sandy-e-ecececccccccnccancas 1 1
Clay, light-gray, sandy------- cemmmcsmcn———— 4 5
Clay and sand, light-grays-~eeedecccccccaaca- 4 9
Clay and sand, light-browneseececccccccaaa - 7 16
Till, light-brownescecmccmccccccccacaan ————— 26 42
Till, gray-we-eccccccccccmccccacaea - 7 49
Sand, coarse, and gravel, fine, gray, clayey S 58
Gravel, fine to coarse, very little detrital
shale, clean-~vecceaa- ceeeceenccen——- comm- 14 72
¢ 5 § QR R ——— i iy ——- 3 75
Gravel, fine to coarse, very little detrital
shale, cleaneeececcrccncereacccnaan P —— 3 78
Till, grayeceeccccccccnmmmcmccnccscccacmcaan 29 107
Sand and gravel, gray, clayey-eeeeesecemceas 8 115
Sand, coarse, and gravel, fine, gray, about
one-third detrital shale, fairly clean---- 20 135
Sand, coarse and gravel, fine, gray, clayey- 10 145
Sand, coarse and gravel, fine, gray, fairly
Lo - 1 T OO - 15 160
Sand, fine to coarse, and gravel, fine to
medium, gray, poorly sorted, clayey------= 78 238
" Pierre Shale:
Shale, graye-eseeccaacamamcaa.a. cmmeccmcam——n—— 12 250
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TABLE .--Logs of wells and test holes -~ Continued

153-65-14bbb
Test hole 189
Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Topsoil, black-eseeccwcccacccucnonmccoccnnaan 1 1
Till, light-grayeesecercccnccccccceccnnnanas 1 2
Till, light-browneceecccccarccccccccvencenas 22 24
Till, gray-=-c=-ccscscccccamccocemnncaccnan= 3 27
Sand and gravel, gray-e-ce-scesmcccscceca= - 3 3
Till, grayeeseseccccccccmcccccccenaces comm—— 13 43
Sand, graye-ee=-eeecc-ccccacccsccscccnnnoan -—- 2 45
Till, gray-=eececcaccecccnccccccancacncnnenn 12 &
Sand, gray-eeemcecccmeccccnsmccccccccocsnan= 2 5
Till, gray--e-ce-ececcocesceccmommneanaeaca- 64 125
Sand, very coarse, and gravel, fine, gray,
Clayey-mmeccccccncnccscccncnccnncnsnecsase 7 130
Till, grayese~eecsccecencucanaccnccncncaanane 17 147
Sand, very coarse, and gravel, fine, gray,
clayey-=eeccenx cmmmme——— L DT P L P L - 25 170
Sand, very coarse, and gravel, fine, gray,
fairly clean-==ee-caceceacs cmmmcmeccmmca—n 22 192
Till, gray-emeeccecemcccceneeca camemscacesacs 45 237
Pierre Shale:
Shale, gray-se=ecscecccccccacccccnan cmemmmee- 13 250
153-65~14cce
Test hole 190
Glacial drift:
TOpSOilecaceccccccccccnnncomecnnasnmenmeacas 1 1
Till, light-browne-eeececcccaccaccnrencnncan= 24 25
Sand and gravel, brown, clayey--escescccce-- 5 30
Sand, coarse, and gravel, fine, clean-~ee==-- 6 36
" Till, grayeeweecccecccccccccmcecaen s s 50 86
Sand, gray, medium, very clayeye-===wscece-= 4 90
Till, gray-ceececcemcccocccccncccnncnancnan= 10 100
Sand and gravel, gray, mainly detrital shale,
very clayey---=eecececccccrmmnccscencnam"- 10 110
Pierre Shale: S
Shale, gray--ee-eececececcccccecoceccccacces 5 115
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TARLE ,--Logs of wells and test holes -- Continued
153-65-22bbb
Test hole 197

Fornmation Material Thickness Degth

(feet) (feet)

Glacial drift:

Topsoil, black, sandy, and gravelly----- ————— 1 ]
Sand and gravel, very light-brown, very clean 3 4
Till, light-gray-eeeeccccocecncecccccnccncces - 2 6
Till, light-browne-----ceccecccceccaaa- e —— 13 12
Till, light-gray, brown------ cemmrmeesana e 7 26
Till, gray---cecceceecna-" memmemecencese e 62 g3
Sand and gravel, gray---e-ec-cccccacccccccnax 2 ui
Till, gray---wececcececcacecancccreracecscaces 22 112
Sand and gravel, gray----eceec-coccecccaa- et 2 117
Till, gray-crececercccrceccrccrccmacancccnecn 7 124
Sand, coarse and gravel, fine, gray, about one-
half detrital shale, fairly clean-e-ecececc--e 16 140
Gravel, nedium and coarse, and sand, coarse,
gray, fairly clegNeseccccccccracececaraacaas 16 156
Till, gray-===cececcae- B T T T T TP P 7 163
Sand, coarse, and gravel, fine, gray, mainly
detrital shale, very clayey~e-w--- cmmme - 31 194
Till, gray, sandy and gravelly-----cecccccaus 31 225
Sand, fine, and gravel, coarse, gray, very
clayey-emcmcarccnnncanoneanaans cmemccneea 32 257
Pierre Shale:
Shale, gray~-e===- e n e ——— - 8 265
153-65-24baa
Test hole 192
Glacial drift:
Till, browneeeeocmua- e mememma- 4 4
Gravel and sandess-cccececccccccccnacnax ————— 10 14
Till, gray--ee-eccccccccarccaca- ceemna e 45 59
Till, gray, sandy and gravellye~cecece-e--- com- 6 65
Sand and gravel, gray, clayey----ececrmccec-a- 47 112
Pierre Shale:
Shale, gray----eececceccncmccccccnccancnas - 68 180
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TABLE ,--Logs of wells and test holes -- Continued

Formation

153-66-15dcc
Test hole 45

Material

Glacial drift:

Pierre Shale:

Silt, gray, sandy=eeeceseccceccmccccnccconne
Silt, light-brown, clayey=---=-- cmmmcmmre——-
Silt, brown-gray, clayey--e-eseecccccaccmaen

Till, gray, many shale pebbles-«wcvccconncea
Gravel and sand, gray, clayey, with shale

and limestone-dolomite pebbles---c-vem----

Till, gray--eeseecececcaccccccrcceccccccanea"

Shale, gray-e-eeccccecccmcscoes PSS
153-66-19bbb

Test hole 39

Glacial drift:

Pierre Shale:

Clay, light-brown, silty, (till?)ee-e---ce=-

Gravel and sand, gray, shalee-ce-ceccc-cccas

Shaleeecnrcncccsccccccancnccnes" ccemmemcanes
153-66-20bab

Test hole 42

Glacial drift:

Pierre Shale:

Silt and clay, gray, pebbly (till?)--eew----
Sand, gray, fine to medium, well sorted-----
Gravel, gray, fine to medium, with coal and
shale pebbles-=wecccocccccncvcenccccnccann
Clay and silt, gray-e===e--- snmascvcecenane
Till, gray, Siltyeeeececcccmcmccncncencnceax
Gravel, gray, fine to medium, with shale
pebblesemmenccccnccccccccncccnmcnanceaone-
Sand and gravel, gray, shale----- commmucmaae

Gravel, gray, fine to mediune----- cmemmmeae=

Gravel, gray, COars@emwe-cecesccaccccccenens
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Thickness Depth
(feet) (feet)
7 7
12 19
11 30
37 67
18 85
50 135
11 146
21 21
30 51
15 66
28 28
29 57
35 92
35 127
53 180
22 202
7 209
18 227
9 236
3 239



TASLE 1.--Logs of wells and test holes -- Continued
155-66-21aab
Test hole 41

Formation Haterial Thickness  Depth
(feet) {teet)

Glacial drift: .
Sand, brown, medium to coarse, well sorted-

5 o
Cravel and sand, gray, angulare--e---c----- 6 1t
Gravel gray, coarse, angular, with many
large shale pebbles----wmesermonc-ceccnann 92 163
153-66-21bab
Test hole 43
Glacial drift:
Clay aand silt, light-gray----=----e---c---- 20 20
Sand, brown, medium to coarse---=-=--- ————— 12 33
Gravel, fine to coarse, with shale pebbles- 3 41
Till, gray, Silty--ec-cccmccmmmmeocaccoacan 65 106
Gravel, g¢gray, fine to coarse, with angular
shale fragments------emcececenmccmacacan= 4 112
Gravel, gray, mediun to coarse, angular,
clayeye=em=mmecocececcammcmaccncamn oo 20 130
Till, gray, silty-----c--ecceccecmrecmnccnces 92 L
Pierre Shale:
Shale-ceecmmmemccmmccccmcccccrcmcn e e n e e 3 230
153-66-21bbb
Test hole 40
Glacial drift:
Clay and silt, light-browne-==-=-e-ncc-cce- 22 22
Clay and silt, gray-<---=-e=ce=e--- ————————— 29 51
Till, gray-e=--e~-resccccccmcacmccecccnnan= 11 Z
Gravel, gray, shalg----=c-ecccccccccacacna- 28 9¢
Till, gray=e-e-=ceccccccccccccnmconcacacan-" 22 112
Gravel, gray, very coarse, many shale
pebbles~ce-crcncccneennccnrennc e nc e 36 143
Sand and gravel, gray, clayey, with coal '
and shale pebbles--e=sccccccncncennnanna- 35 183
Till or clay, gray---==-e~ceccemecnccnnca-= 97 280
Sand and gravel, gray, clayey, with coal
and shale pcbbles---eccomccccncaccnnnncaa-" 39 318
Pierre Shale:
Shale-ererecccaracnccamcnecneacmrecmccecancs 5 324
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TABLE .--Logs of wells and test holes -- Con

Formation

153-66-22bab
Test hole 44

tinued

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

Material Thickness Depth
(feet) (feet)
Clay and silt, light-browneeeccececcecececcuas 4 4
Clay and silt, gray-brown--ee-ece-cecaccaca- 8 12°
Sand, gray, clayeye-eecec~ceca- - cmmma—— 5 17
Till, gray, with shale and limestone-
dolomite pebbleS-eceemancmcccccanana SR— 29 46
Sand and gravel, gray, clayey--eececeeccecceee- 9 55
Gravel, gray, coarse, angular, with shale
and limestone-dolomite pebbles-e-cencccee- 13 63
Till, gray-ee-cemscscccmccccacoaans ——————— - 44 112
Shalewe=== ————— o 0 o cmememnm———— 18 130
153-67-2dca
ifinnewaukan test 2
Till, yellow, sande~=vececccccccrcrccncacacaax 7 7
Till, light-brown, sandy-eeess-cccccccancca- 27 34
Gravel, light-brown, coarse, with limestone
and granite pebbles somewhat rounded--=~--- 1 35
Till, gray-eemecccecaca- om0 1 36
Sand, brown, coarse, with a few pebbles----- 2 38
Till, graye--eececcceccccce- cmeemecamenamanan 30 68
Sand, gray, shales=-eeececcacuaa B .- 3 71
Shaleecaracccmcanancccncccncnnccccacaccanas - 1 72
153-67-15bbc2
Test hole 647
Topsoil, blackeac-acocaccncmcancncaccacacaas 1 1
Clay, graye-ewe-ee-- e O —— 1 2
Till, light-brown or tan-e-e--- cmcamemmsecan 11 13
Sand and graveleec<--- S ST 3 16
Till, gfaycececaneccrcpamccnnncrrcrccncccnon- 7 23
Sand and gravel, clayey--e---eoec--- S—— 15 33
Till, gra)’------- ....... - w0 L L L L L X 8 4(‘3
Shale, gray-=--««- = 0 0 4 o e O 4 50
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TABLE = .-~Logs of wells and test holes -- Continued

153-67=15bbc3
Test hole 648

Formation Material

Glacial drift:

Topsoil, blackeee=ceveweueacaccanemcx e e
Clay, gray---e==--=-ececo-e=c- EEL TS -
Till, light-brown or tan-=--e-==--=-- R
Sand, fine, clayey, light-brown--------- ———-
Till, light-brown or tan=---e=c-cccecec—c=c
Sand, fine to medium, clayey--e=r--=--=-c=c=-
Till, gray-==e-ee-ccccemccamcneomon—c=- S
Pierre Shale: . :
Shale, graye=eeecmescccecccnmaee=x o s
153-67-15bbc4

Test hole 649

Glacial drift:

Topsoil, black-e-esecsesaccncnomcnconaan-" -

Clay, gray--=-ese-emesesssc--sc=ce-eesmn—m-=

Till or lake clay, light-brown.or tan----«--

Till, grayse=---cemcscccecncenaam—-x e m———

Sand and .gravel, clayey, gray, coarser
material toward bottom-s-==-- memtemne—e———

Pierre Shale:
Shale, gray-==ee-cesscccccmsccea= P
153-67-15bbcS

Test hole 650

Glacial drift:

Topsoil, black-ewemeecc-vccccax L T -
Clay, gray----=s=sececcececccs cmemma= B el
Till, light-brown or tal-e-e==e-cc=<-- ceemmme
Sand and gravel, grays-e--=e-eccce-- L L L
Till, gray-=eeecccececeacaoaa acmmecereccnen—
Sand and gravele-scosrcoccceencccmaccesan -

Pierre Shale:
. Shale, gray-=--escecccceance== cemmemaamene——-
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Thickness
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—
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~3

11

13
18

Depth
(feet)

il
15
23
33
43

50

12
17

44

50

13
14
27
45

50



TABLE .-=Logs of wells and test holes -- Continued

153-67-15bbc6
Minnewaukan Supply well 1
(driller's log)

Material Thickness
(feet)
TopSOilecmeccccncuencnvccsncncnnnmncnananeen 1
Yellow Clayeeeececcecccenccncncecccncenennen 11
Sandy yellow clay-ecee-cecccccccncccnccananns 3
Very sandy blue clayee-ecesmcceccccecena W 5
Muddy fine sande-~eeeccececccccmcccancaccace= 12
Muddy fine and coarse sand-----eecceccceaces 13
153-67-15bda2
Minnewaukan test 11
Fillesamccccamarecccancccncccamcncccrnccecas 3
Sandy Clay-ewsemeccccccccccmcncccncnccnonnnnn 9
Blue sand and clay---eececccacccncaccracnccas ’ 18
Sand and gravelee-eewccecneceas O —— 4
Sand and gravelese-cecceeccea= O —— 4
Blue clay-~e-wecccncccccccccccccccccannnas - 56
Shale~wweccaccaccuccaa cencmcsnscera e n . —-— 4
153-67-15dba3
F. Rising
Topsoil-cecccccncaccanccracccccncnnccncna o 1
Clay, yelloWeeeeomcncecccacacanccncenccncnen 9
Clay, blugemmwccccccanncnrcccncncecncecnnans 12
Gravelecececmcccccncccncnucnrnncccccannnnenen 3
153-67-15dbb3
Minnewaukan test 10
TOpSOilemmmocccmacmcc e e e ccc e e cae 2
Sandy Clay-e=mecccecmcmcaccnccnaccccnanennan 26
Sand and gravel-m-eme-cccccccccmacncancenaaee 1
Blue clay with rockseeweecceccucccccncccancea : 22
Blue clay, stiCkyeeeweeeccormemceccccanccana 40
Shale, hardecececcccacccccccccnccaccncnanaas 5
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Depth
(feet)

1

12

15

20

32

45

12
30
34
38
94
98

10
22
25

28
29
51
g1
96



TABLE .--Logs of wells and test holes -- Continued

153-67-15dcc2
Test hole 523
Formation Material Thickness Depth
: (feet) i%eet)
Glacial drift:
Topsoil, blacke-=--e-e=a-wocooee=s e o————— 3- 3
Clay, sandy and gravelly, gray------- cmee——— 2. 5
Till, silty, light-brown-ese--c-c--=- B 11 16
Sand, medium to very coarse, and gravel, fine,
clayey, graye-====-=sss=c-cocoscomonsos - 2 18
Till, gray-=e=====---- e ——————————————— 26 44
Pierre Shale:
Shale, gray--e=====--=-==- e —————————————— 6 50

153-67-16dcd
Test hole 515

Glacial drift: : . 4 ,

Silt, clay and sand, very fine, light-brown- 3. 3
Sand, fine to very coarse, and some gravel,

fine to coarse, slightly clayey, light-

broWneeeccavemavonnn=- B el ————— 19 22
Gravel, fine to medium, and sand, medium to

very coarse, slightly clayey, gray; gravel

about one-third shale-=se-=c-ce=-=ccmcn=== 6 28
Sand, medium to very coarse, and gravel, fine

to medium, very clayey, gray; coarse

material is shale-e=-==- cmmmmem——- S aba 8 36
Till, gray--=-=====-===- cmmmmmem————— N s 14 50

153-67-21aaa
Test hole 517

Glacial drift: _
Till, silty, light-brown, or silt and sand,
very fine, clayey and gravelly-====-o-==-- 15 15
Sand, medium to very coarse and some gravel,
fine, very clayey, gray; about one-third

shale--=sescrmmcarceamnoconnmasasssenanaer S 20
Till, gray-===-=-=-ss-==--scssssc—osossoos S 18 38

Pierre Shale: . S : .
Shale, gray--=====-===sc=== cmmcemeemmonoee == 12 5U



Formation

TABLE .--logs of wells and test holes -- Continued

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre(?) Shale:

Glacial drift:

Pierre Shale:

153-67-21aab
Test hole 516
Material Thickness Depth
(feet) (teet)
Silt and very fine sand, clayey and gravelly,
light-broWNescecemccnccrencrcccancnnnccrcace 25 25
Silt and very fine sand, clayey and gravelly,
gray; more gravel toward bottom--=-e-eec=e- 40 65
Till, gray, sandy and gravelly, or very
clayey sand and gravel---esceccacaccccona- 7 72
Shale;,gray ------------- - 68 140
153-67-22baa
Test hole 520
Topsoil, blackeswecemomemcccnccaccccccecacean- 1 1
Clay, sandy and gravelly, gray~e-----esceea= 1 2
Till, light-browneeseececnecccccccccmacaaccans 9 11
Till, gra}’ ------------------------------ - e 17 28
Shale(?), gray-es=cececcccccccomcmccnaccnnan 22 50
153-67-22bab
Test hole 519
Topsoil, light-browné ....................... 1 1
Clay, saridy and gravelly, gray---=-e-e=----- 1 2
Till, silty, light-browne-eeseecececccccecaae- 10 12
Till, gray-e--e-ccccccccsmccccecmcannnannes 24 36
Shale, gray-------------; ................... 14 50

113



TABLE ,--Logs of wells and test holes -- Continued

153-67-22bbbh
Test hole 518

Formation Material Thickness Depth
(feet) eet)
Glacial drift:
Topseil, gray----eececcacecccccccccnccccana- 1 1
Till, silty, light-brown or silt and sand,
very fine, gravelly and clayey-eeeeceescew- 7 8
Sand, fine to coarse, clayey, gray; mostly :
L3 1 ) T i T TR —— 8 16
Till, gray--e-ceccccccccancaccccccancccncn= - 22 38
Pierre Shale: : ;
Shale, gray---=-ecececnccccccenccnccnccccccas 12 50
153-67-23aaa

Test hole 28

Glacial drift:

Silt, light-browneececeemcacmcmacccceccccaan 10 10
Clay, gray, with fresh-water gastropod------ 15 25
Till, light-brownece-eeeena- cemeescccaen—e- 30 55
Pierre Shale: .
Shalememecmcccccccanannccccacnccncccacesnanee 4 59
+ 153-67-23bab

Test hole 36

Glacial drift:

Silt, light-browneecsceccccacaaao cmceceem—a— i8 18
Silt, gray-e«weeececccccaca mmcrccsanrescnean— 27 45
Pierre Shale:
Shal@evecmcnncccnccncnccracrcccuncnccnccenne 35 80
153-67-24abb

Test hole 37

Glacial drift:

Silt and clay, light-brown--ceccecccccccccan 8 8

Sand, brown, fine to medium, well sorted---- 12 20

Till, gray, many shale pebblese~ecececaca- -— 50 70
Pierre Shale:

Shaleeececormcccncacnancncnccccrnncnnccancns 16 86
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TABLE .--Logs of wells and test holes -- Continued

153-67-24bab

Test hole 38
Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

Clay and silt, light-brown (till?)<-eccc-c-- 23 23
Till, gray, silty, with shale pebbles-w-ca-e 45 63

Pierre Shale: ‘
Shaleeeeccmccacccnnmcccncana creececemee————— 7 75

154-63-5¢cce

Test hole 127

Glacial drift:

Topsoil, blacke=eccucccncaa- o P 1 1
Till, light-browneeeecececcccccenccccaas PSSP 18 19
Till, gray-ee=cceacecs S ——— W 7 26
Sand and gravel, gray---e-e--ececcecccccecoce- 1 27
Till, gray~-cecece-- cmeemmmecece———— cemmeman 11 33
Pierre Shale:
Shale, gray-eee-=- T —— 12 50
154-63-6aaa

Test hole 126

Glacial drift:

Topsoil, blacke=~wa= —mmmsmcae—— NSEEN— 1 1
Sand, gray-brown, medium to coarse, and

some gravel, fairly clean-=ec-ecceccaccaaaca 4 5
Till, light-brown---ccccmaaa. N . b 7
Till, gray--e---cccccamacaaa. SRR 17 24
Sand, medium, and gravel, fine to coarse,

gray, poorly sorted, clayey~=eecemcececcceca 3 27
Gravel, gray, coarse, mainly detrital shale,

clean-=eccecreucmccnnc e e e P —— 9 36

Pierre Shale:

Shale, grayecemeccccacccccamcmmacncenccancaa 4 40

115



TABLE .--Logs of wells and test holes -- Continued
154-63-7abb
Test hole 128
Formation Material Thickness Depth
(feet) (teet)
Glacial drift:
Topsoil, black, and clay--e===sscwes-cococco= 1 1
Till, light-browne-ecececcenecccccccmceeas - 21 22
Sand and gravel, light-brown--«e----e=c-c--- 3 25
Till, graye==-- B T el e LD L L 31 56
Pierre Shale:
Shale, gray-===-eew--= cncmame=n B 14 70
154-63-19daa
Test hole 588
Glacial drift:
Topsoil, Drown==ece==cmececremcoanacomeas - 1 1
Till, light-brown, very sandy and gravelly-- 3 4
Sand and gravel, light-brown, mainly detrital
shale, very clayey----eeecaceosccccnmecacos 14 18
Sand, light-brown, very fine tc medium,
clayey and gravelly-eese-rcccccecenmeocans 24 42
Till, light-brown, silty==~==-- cmmmemenee——— 13 55
Sand, medium to very coarse, and gravel, fine,
light-brown, coarse material mainly detrital
shale, very clayey-eeecsecerccccncnan= ———— 10 65
Sand, very coarse, and gravel, fine, gray,
clayey; coarser material detrital shale-=-- 10 75
Gravel, fine to medium, mainly detrital shale 6 81
Pierre Shale:
Shale, gray=e<mesmeecccncmenmnecanecasacnnan=s 9 90
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TABLE .~-Logs of wells and test holes -- Continued

154-64-1cdd
Test hole 130

Formation Material

Glacial drife:

Topsoil, blackereewccccmnmccccnccccncncccanx
Clay, gray----- T T - .
Clay and silt, very light-browne---ececacaa-
Till, light-browneee--- P ——
Sand and gravel, light-brown--==ecaccacacaaa
Till, gray-eececcecacacaaa- S ———
Sand, coarse to medium, and gravel, fine,
gray, very clayeye-eeeccecoceas D — -
Till, gray-weeeccemccacacmccccccccecan SSS—
Pierre Shale:
Shale, gray----eeeeccccccmccnconaccnaa S
154-64-1ddd

Test hole 129

Glacial drift:

Topsoil, black-=-e--- R e T cmemn—- ————
Till, light-browne-eeececaceeao mmemecccccnca-
Till’ g!‘ay--- ------- - e W e e e - un e wn onan - o W o ar o

Sand, coarse and gravel, fine, gray, mainly
detrital shale, fairly cleaNe--ees=ccccceea-

Till, gray-e-eeececea-- S — —_—
Till, gray; contains large detrital shale
pebbles, up to one inch in lengthe=e--- -——

Pierre Shale:
Shale, gray-----weececcacccaccccccecaanccnes

154-64-2cdd
Test hole 132

Glacial drift:

Topsoil, blackeeecseccccccccaaaaa. o e—
Till, or clay, gray-eeceececacaa- S——
Till ’ light-brown--“----—------f ------------
Till, gray--=eeceee- csecmsccmccan= ——

Sand, medium to coarse, and gravel, fine,
“gray, about one-half detrital shale,

poorly sorted, fairly clean--=-- P —
Till, gray--ececceccaccocacan cenemcm—n- — -

Pierre Shale:
Shale, gray---ceceeececacccacccccccacanannna=
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Thickness Depth
(feet) (feet)
1 1
2 3
7 13
2 12
1 13
46 59
6 65
34 99
11 110
2 2
15 17
49 66
4 70
14 84
30 114
6 120
1 1
2 3
8 11
2 13
8 21
30 51
9 60



TABLE .-~Logs of wells and test holes -- Continued
154-64-3baa"
Test hole 135
Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Topsoil, blacke=eemccccacanccaaa ittt ————— 2 2
Till, light-browne--=-ceccccnmcncccccnncacaax 10 12
Till, gray---ccecccccccccnccnccncccccncccncn 38 50
Sand, fine, and clay, gray---e-ceeccececceccaa- 20 70
Clay, and sand, fine, gray----ec-cce-a- cm———— 23 93
Till, gray----- R e L TR - 6 99
Pierre Shale:
Shale, gray----— ---------------------------- 11 110
154-64-3bba
Test hole 203
Glacial drift:
Topsoil, blacke--ececcaccccncncaaa cmmmmenm 1 1
Till, light-tane--ece-accc.- L 13 14
Till, gray-=e-=-ecccscecccccccccccconccccnax 14 28
Sand-w-ccccax- cmeence- T e 2 30
Till, gray-ee-ceccecees L L T T 16 4¢
Sand, gray, medium and fine, mainly detrital
shale, clayey--=-= cmem——— T -- 14 60
Till, gray-~-ceccemuccencen= cmemnceme——— cn——— 48 108
Pierre Shale:
Shale, gray-e=s--=- mewecmccmnemen e cmmemne 5 113
154-64-3cad
Test hole 156
Glacial drift:
Topsoil, blackeececammcancccaccmccmcnccccaaaa. 1 1
Till, light-browneeecccccccccmmccacncranaaa" 13 14
Till, gray----e-ecccceccvemconcncacana P — 8 22
Sand and gravel, gray-----e-ecceccecceas cenmm- 1 23
Till, gray, very sandy and gravelly --------- 17 40
Sand, coarse, and gravel, mostly fine, gray,
fairly clean- ------------------------- ——— 47 87
Pierre Shale: ‘
Shale, gray---ececcecemae- e e T . -——- 3 90
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TABLE .--Logs of wells and test holes -- Continued

Formation

154-64-3cdd
Test hole 134

Material Thickness

Glacial drife:

Pierre Shale:

Topsoil, black--ccerccceccnaas ——mm—— ceecmcana 1
Till, or clay, light-brown-«--- crscmencmnm——- 2
Till, light-brown, very sandy and clayey---- 7
Sand, medium to coarse, and some gravel,

fine; coarser material detrital shale-w--e 20

Sand, very coarse, and gravel, fine, mainly
detrital shale; material coarser toward

bottoMecnmeccennenn= P ———— ————— 30
Gravel, fine to coarse, about two-thirds
detrital shale-eecccaccaccaa- cmmmmmeama——— 48
Shale, gray=---=-e-escccccccaca- SR—— -———— 2
154-64-3ddd

Test hole 133

Glacial drift:

Pierre Shale:

Topsoil,blacke==== cecneseaem—a SRR —— 1
Till, light-brown----- P —— cmmeen s 11
Till, gray------ce-ccec-a S — P, 21

Sand, medium to coarse, and gravel, fine to
coarse, about one-third detrital shale,

poorly sorted, fairly cleane-e=cecceccecuas 7
Till, gra)'---—-------------------- ---------- 15
Till, gray, gravelly-eeeececccccecccccacacane 5
Shale, gray--=e--- e R - 10

154-64-4cce

Test hole 2X

Glacial drift:

Topsoil, blackee=ew-- B - 1
Till, light-gray, sandy-«-----c=--- e ——— - 10
Sand, gray, medium to fine, mostly medium,
clayey«eecnnnac= B T L) - 7
Sand, fine, and gravel, coarse, gray, mainly
detrital shale, very clayey--e-ceccecocua- 4
Till, gray, gravelly, and sandy-e=--- wmmm 10
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Depth
feet)

30

60
108

110

12
33

49
55
6U

70

18

22
32



TABLE .--Logs of wells and test holes -~ Continued

Formation

Glacial drift

Pierre Shale:

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

154-64-4cdd
Test hole 1X
Material Thickness Depth
| feet) (fect)
Topsoileememmmee- L e L L 2 2
Till, light-browne==e--c--c- cesemmmmmecame—— 11 13
Shale, gray---ess=me=e-cossmememoc=-cccc==- - 2 15
154-64-9dcc
Test hole 176
Topsoil, blacke=--mcscwecn= L B e 1 1
Till, light-gray-==-=-- B ———————— 2 3
Sand and gravel, light-brown, very clayey--- 3 6
Till, light-brown----eceeece-cc=- cemcaae P 12 18
Tlll, gray=maw=- e D EE R L Lt 23 41
Till, gray, sandy and gravelly------- ------- 9 50
Till, gray-===meee-cecccemmacecscsesesoccos - 96 146
Shale, gray -------------------------- - 9 155
154-64-10bbb
Test hole 158
Topsoil, black-esm=ceenacae- memmm o PR .2 2
Till, light-browne----- cmmemeecemmacmeseaeene- 12 14
Till, gray-~--=--- meememee B et - 21 35
Sand and gravel, gray--=------ Y 2 37
Till, gray, sandy and gravelly------cee==--- 12 49
Sand, coarse and gravel, fine to medium, gray,
malnly detrital shale, fairly clean---«--- 23 70
Sand, coarse, and gravel, medium, gray,
malnly detrltal shale, fairly cleane--=e-- 10 80
Sand, coarse, and gravel, coarse, gray,
mainly detrltal shale, cleane-ceccncem—aex 10 90
Gravel, gray, coarse, about one-half detr1ta1
shale, clean---eccceccmcaaca=e - foim 11 101
Shale’ gl‘ay----—----g--.-,-.-_v--:-.--‘-'d-v-------7——-—--—- i 4 105



TABLE .=-=-Logs of wells and test holes -- Continued

154-64-10caa
Test hole 157

Formation Material

Glacial drift:
Topsoil, black--e--ecacee cemectmnnnccen- ————
Till, light-brown--ceecccceccccccccccnuae ———-
Sand and gravel, light-browneeseeesccecmcceas
Ti]-l’ light"brown----- ----- N L L L L L T
‘Till, gray-eescecccccaccmccnccncccancnncnnne

Sand, coarse, and gravel, coarse, fairly

Pierre Shale: '
Shale, gray-=e=se-smccccccncceanne ———

154-64-12bbd
Test hole 131

Glacial drift: -
Topsoil, blackem=cemcccccnccccccaccea-" —————

Till, or clay, gray---e=~=- cemsacarc s ne .-
Till, light«browne-ecccecrcemccceoncccccccnaa-
Till, gray--=ccceeccccccccccccnacaax mmmme- e

Sand, coarse, and gravel, fine to coarse,
gray, very clayey, poorly sortedececcace—x
Till, gray----ccecccececcaccccccecncacncuaa-x -
Gravel, gray, coarse, malnly detrital shale,
very clean--e--ceecaca- cmmmm—- L L

Pierre Shale:
' Shale, gray=--=--cecccccraceccaccacccccaccca- -
154-64-15abb

Test hole 3X

Glacial drife: ,
Topsoil’ black --------------- D AR Eh WL WS Gu S G0 @ @ = - e -

Till, light-brown---e-mecccccccccccccccncanax
Sand and gravel, mainly detrital shale,
clayey-eemeccccccncnccccncncccccncccncanaa

Pierre Shale:
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Thickness Depth
(feet) (feet)
1 1

1 2

3 5
.10 15
8 23

7 30
14 44
1 1

2 3
10 13
16 29
11 40
10 50
5 55

5 60

1 1
12 13
10 23
4 27



TABLE .--Logs of wells and test holes -- Continued

154-64-16aaa
Test hole 175
Formation Material
Glacial drift:
Topsoil, black-semmmcnmuceccccccnccccccncana -
Till, light-brown----- cmmdrcceetccen e —e—-——
Till, gray--=ececcecccecccmen= cmmmem———————
Sand, coarse and gravel, fine, gray, mainly
detrital shale, clayey-~--- e LT
Till, graye--eccacemamccccancan S, R
Pierre Shale:
Shale, gray---~--ecemecmcrcncaccaaea cmmmm———
154-64-22abb2
Great Northern test well 9
(driller's log)
Yellow clay--=mcmccmcccoccrenccacenae P
Blue clay~reemerecencccnmecacccccccrnccccacs
Gravel--eccecceccccrcacccncnaa AU — e
Slateemmenccncncncncccncnncccancncnaene camen
RoCkecwanax o v i
Blue clay-me-cemccccomccacaccaccncnnccnen -
Slate~ccacmcacacnancccaccanaa"-" ——————— ——e——- -—
Sandy clay--=«-- B L T .—-
Blue Clayeweemcmccmccencnnnccacccscacacnanee
Slate rockeseccmcacaaa- o T—
Blue shaleemcccmccam e cncrcncccmeen

Thickness Depth
(feet) (feet)
2 2

15 17

23 40
23 63
20 83

12 95

14 14

22 36

1 37

19 56

1 57

13 70

10 80

5 83

20 105

1 106

6 112



TABLE

154-64-22dcc
Great Northern test -well 10
(driller's log)

imcerinl

Yellow Clayemceccacccccancnccnccccncncnccns
Blue claye~ee-ceccncaaa eeceeemmceean e ——-
Hedium gray sandeeccececscceccancncceccancans
Blue clay-ecee«a A S ———
Fine gravele=eecescccacccaccn SO - — -
Blue Clay~eewwecancascccnccnnccccncacnannn=
Fine gray sand--eeece-cececccacecccccnncecn
Broken shaleem~eseccemcccccccncncccccncanes
Boulder--eeccceccnccccccnana “emmmem— R
Blue clay--eemecmccccenccarncnnnecncncacnan-"
Sandy blue clay---es=eececcmecccacccecannaas
Coarse gray Sande-eee-ecewneccccceaca S —
Shale and sande---=eeccccaceccarcccccncnnacn -

154-64-27abc
Great Northern test well 11
(driller's log)

Clay and gravelesmeeeccccccmccrrcanccccceces
Sand and gravelee-ececcscacccaccecncunccca-
Gray water-bearing sand---«-ecsecc--- RS
Gray clay and gravelemeseceacccccaccaccceae
Soft black clay-eemececceccccaccannnnancans
Blue claye-mececcccccmcccacccccccnnncncccnne
Shale~e-memcecmaccccccccaccacacncccccccnaae

154-64-27dcb
Great Northern test well 12
(driller's log)

Yellow clayee--memcccccccccnccancccccanacnan
Blue clay and boulderS--ec-uccecacaccccaaas
Hard blue clay--eememccccccccccncccncancans
Fine black sand-eeececccacaaaca- S

.-~Logs of wells and test holes -~ Continued
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44
45
49
54
56
60
70

38
45
46
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45
48
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1/2
1/2
1/2



TABLE 1l.~--Logs of wells and test holes -- Continued

154-64-34dacl
Devils Lake city supply well 1
(from Simpson, 1929, p. 192)

Material Thickness Depth
(feet) (feet)
Glacial drift, till as on tie surface--------- 25 25
Dark shale, nearly alike through its whole
thickness, including Pierre and senton shales,
witn no noticeable calcareous beds at the :
intermediate Niobrara horizoneves=eccceceaa-" 1,403 1,428
Gravel, of granite pebbles up to half an inch
in diameter, fimly cemented witii nodular
PYritessecmcmccmmcn e e mnr e e 3 1,431
Dakota Sandstone: ‘
Loose sand, very fine, white or light zray,
the base of which was not reached-----e-c-c--- 80 1,511
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TASLE 1, .--Logs‘of wells and test holes ~- Continued

154-64-34dcbl
Devils Lake city supply well 2
(from Laird, 1941, p. 25-27)

Material Thickness Depth
(feet) (feat)
Pleistocene ;
Drift--cececcocmcmmcccc e —emmmmem—— 10 10
Coarse sand--==----- ceeemmesceceeeseccee—e—.— 10 20
Fine gravel--e-eeccccccucanaccax —emmm———— ————— 30 56
Cretaceous
Pierre
hale with silt and graveleeecece-a- mmemeem——— ‘ 20 70
Shale with sand and gravele--se-ceccoccemccnn-- 10 80
Soft tan shale--weeeccmcacmmccccnccnmancnnaca- 10 20
Sand and shalg---cedcceccccunncacccanccncanaa" 20 110
Soft gray shale with shell fragments and
EYPSUll===cmmcmcamcamccn—e— e 80 190
Dark-gray shale, ligaite with sulphur and
BYPSUll==emrermmemccccenc e s e e n e ——————— 10 200
Light-gray shale with gypsum and shellse=--=-a 100 300
Dark-gray shale with lignite, gypsuit=======--= .20 320
Light-gray shale with lignite--«e-ecccccccanaa - 10 330
Dark: gray shale with lignite, sulphur, gypsum- 20 350
Light-gray shale with lignite-<e--- —e—m—— —em—— 10 360
Dark-gray shale-e=wemcecmecmcccecccccacacceccaaa 10 370
Light-gray blocky shale, gypsumu, lignite-----= 10 380
Ligiht-gray shale and lignite-ccecccccamccacaaa 10 390
Blocky and tan shale, little lignite, satin-
spar and prisms, gypsum and spherules------- 110 500
Dark-gray shale with selenite--eccccccacccana- 10 5190
Gray and tan shale, rare prisms and selenite-- 10 520
Gray and tan shale with gypsum  and sulphur---- 20 540
Gray and tan shale with gypsum, sulphur rare,
satinspar------ccecacccenceaa- cmmecmana ——————— 10 550
Light- and dark-gray shale with selenite and
satinspar----ececcccaccecccocecccenccccncnn" 40 590
Light-gray to black shale with abundant sulphur
and gypsum, Prisms rare---e--ececcacccnmccan- 19 600
Medium gray shale-eececccamcccccannccracanana- 10 610
Niobrara
Gray and tan shale with lignite, selenite and
abundant fossilseemececccmnmcmcccccccccaaeaa- 50 660
Soft gray shale, less fossils, much gypsum~--- 10 670
Dark and light-gray shale----ceacceccccacaaaa. 10 680
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TABLE 1.--Logs of wells and test holes -- Continued
154-64-34dcbl - Continued

Material Thickness Depth
(feet) (feet)

Soft gray shale, some gypswa and lignite 20 700
Dark-gray shale, abundant selenite, fossils
P AT cm o om0 o 0 o i e 0 e 30 730
Benton
Soft light-gray shalee==-emececcccccccvccacnnan 130 Gl
Light to medium jray shalg-e---cecaccccccecena 40 S0
Blocky medium gray shale with abundant selenite,
pyrite, fossils, rare------c-csccemcemacocan 20 92¢
Flaky gray shale with granular gypsuli-===e-=-- 60 98d
Gray shale with sulphur and selenite-=--==---- 10 990
Flaky gray shale with a little pyrite------=-- 10 1,000
Flaky gray shale with selenite and pyrite----- 20 1,020
Gray shale, abundant prisms and gypsull-=--=--= 10 1,030
Flaky medium gray shale, selenite, fossils~--- 50 1,080
Medium gray shale, fossils, sulphur, prisus--- 20 1,100
Flaky gray shale, prisms and fossilS==-==m==-- 10 1,110
Gray shale with prisms, fossils, pyrite--=---- 30 1,140
Flaky gray shale~-ce-ececcccccaaa cemeecenann——— 20 1,160
Gray shale~weeseccevacecnrerccnacmcnncccconcon- 10 1,170
Flaky gray shale---eceecmccccccacccccnccccanaua 50 1,220
Light to dark-gray shale-----ececaceccncneana-" 10 1,230
Flaky gray shale, few fos5ilS-mmmecccccccccnan 20 1,250
Gray shale--eececcccmnmwcecrcnananccccccesera" 10 1,260
Flaky gray shale--wececaccccrccmccccncccaccnaa 10 1,270
Gray shale with prisms----- - B L L 20 1,290
Flaky gray shale~ee-cemecccccencccccoccccncnaa 30 1,320
Dakota
Gray shale and coarse sande-eweesrermccecnecraaas 10 1,330
Dark-gray shale, sulphur, selenite~----- e 10 1,340
Dark-gray shale and sand, pyrite-----ec--ccce-- 10 1,350
Gray sandy shale with gypsum and sulphur------ 20 1,370
Fuson
Flaky gray shale with gypsull----eccccecccncnes 30 1,409
Dark-gray shale, gypsum and sulphur------cc-a- 10 1,410
Lakota
Sand and shale with little gypsum and pyrite-- 10 1,420
Sand and shale with sulphur-------e-cecc=cee-- 10 1,430
Coarse sand with pyrite~---coeccccccnmmnccanan 81 1,511
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TABLE .--Logs of wells and test holes -- Continued

154-64-34dcbl
Devils Lake city supply well 2
(driller's log)

Material Thickness Depth
(feet) (feet)
Clayerecmcrecnccacccnnnccncncncancnncecan 55 55
Fine graveleeceereccrccccnccccccccncancana 6 61
Blue Clayememececcmraccanncceccncancnenx 24 ' 85
Sande-ecce=e T 5 90
Dark shale with occasional thin lime
shellSwermracemcernnnnccann R 1,320 1,410
Sandstone, mostly softe-ecemceccccnccca- 70 1,430
Gray sandy shale-=--e-eccccaccacccnncen= 20 1,509
Sandstone-e—mcccccccconcccencnnesccanm~a 15 1,555
Gray shale (drilled but not cased)-=-=-- 5 1,520
154-64-34dcb2

Devils Lake city supply well 3
{(driller's log)

Clay and shalee=emecccccccncccncncnnccnax" 43 43
Sand and gravel-=scececcccccccnccrcccacs 7 50
Shal@«mcencanccnonccncencnnececccccannnn 1,270 1,320
Muddy shale and sand (loose)--=sc=ecece=- 25 1,345
Shale (hard)«eececcecccmcccccccacccncne- 40 1,385
Hard streaks of shale and streaks of sand 95 1,480
Good clean, white sand--e-scccewmccecnn= 16 1,496
Shale very much like bentonite, gray and

chocolate COlOTmeremaccccaccccnacecana 24 1,520
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TABLE l.--Logs of wells and test ioles -- Continued

Devils Lake i/ell No. 4
154-64-34dcc
Samples examined by S. 5. Anderson, geologist
iorth Dakota Geological Survey
Colors detexrmined from tiie National Research Council Rock Color Chart
Formation Material Thickness Depti
(feet) (feet)

Glacial drift: .
Till, pale yellow-brown (10YR 6/2), sand,

shale pebbles, Claye--s=cceccacoccvanaua- 30 3y
Till, green-gray (5GY 6/1), rounded quartz
grains, clay matrix, shale pebbles------- 70 100

Pierre Shale: L
Shale, green-gray (3GY -6/1), small amounts

of fine sande=e=vcecccaccrocnccccnnccnnee 40 140
Shale, green-gray (5GY 6/1), mostly coarse,

rounded pebbles-=~csccccrccncumncvananax ——— 40 180
Shale, medium gray (N5), small amount of

L Vs S e L e T 20 200
Shale, green-gray (5GY 6/1), on fresh

fracture,mediun gray (N5)---==sccvccocenex 200 400

Shale, green-gray (5GY 6/1), medium gray
(N5) on fresih fracture, few rounded

quartz grainS--e-ccecceccennncmancnnnneas 30 430
Shale, green-gray (5GY €/1), medium gray
(N5) on fresh fracture, little sand~----- 10 440

Shale, green-gray (5GY 6/1), medium gray
{N5) on freshfracture some sand and

SandStONe~we~mcreccermmmcsmcascccaccnmnne 20 460
shale, green-gray (5GY 6/1), medzum gray
(H5) on fresh fracturee--cesecscecac-ccewas 50 510

Shale, green-gray-(5GY 6/1), medlum gray~

(N5) on fresh fracture, very few sand

grains, a few calcite shell fragments---- 29 530
Shale, green-gray (5GY 6/1), medium gray

(#5) on fresh fracture, very few sand

grains, some pyrite., Piece of limestone- 10 540

Niobrara Formation and Carlile Shale:

Shale, green-gray (5GY 6/1), mediua gray

(N5) on fresh fracture. Very few sand

grains, some pyrite, Calcareous-«=-==--= 10 550
Shale, green-gray (5GY 6/1), medium gray

(NS) on fresh fracture, white specks.

Very small ancunt of sand, Inoceranus

replaced by calcite~=-mmccccmcmmcnnaaaneax 10 560
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Formation -

154-64-34dcc - Continued

(¥5) on fracture. Occasional white specks

129

TABLE 1l.--Logs of wells and test holes -- Continued

iMaterial Thickness
(feet)

Shale, green-gray (5GY 6/1), medium gray

(N5) on fresh fracture. Few white

specks, and a few sand grains----==-=---- 40
Shale, green-gray (5GY 6/1), both before

and after fracture. Some pyrite------e-- 10
Shale, green-gray (5GY 6/1), medium gray

(NS) on fresh fracture. Small amount of

fine sandeserecceccccncenccccccnccocnnen-" 10
Shale, green-gray (5GY 6/1), both before

and after fracture. Small amount of sand,

and fossil plant stel--c-weweceemcccacam- 10
shale, green-gray (5GY 6/1), medium gray

(45) on fresh fracture, Some fine sand-- 10
Shale, green-gray (5GY 6/1), medium gray

(¥5) to medium dark gray on fracture.

Some calcite, very little sand-~ce=e--e== 10
Shale, green-gray (5GY 6/1), medium gray

(N5) on fracture. Inocerauus--=-=-==s-=- 290
Shale, green-gray (5GY 6/1), medium gray

(N5) on fracture. i/hite speckSee=e-=w--- 20
Shale, green-gray (5GY 6/1), medium gray on

fracture, calcareous-~-c-e~cecncccscancen 20
Shale, green-gray (S5GY 6/1), and med1um gray

(N5). tihite specks--e-ercecmeccncconcnn - 10
Shale, green-gray (5GY 6/1), medium gray

(:15) on fresh fracture. Small rounded

quartz grains--e-e-cceccomecaana" cemeee—- 10
Shale, green-gray (5GY 6/1), med1um gray

" (i45) on fresh fracture., Irrid. shell

fragnentseemeacccccccccnconeaan cremmm—— -- 10
Shale, green-gray (5GY 6/1), medium gray

(N5) on fresh fracture. White specks---- 10
Shale, green-gray (5GY 6/1), wedium gray

(N5) on fresh fracture., Small amounts of

fine sande~c~emcmcaccccccccncncncnnmnnnae 10
Shale, green-gray (SGY 6/1), medium gray

(N5) on fresh fracture. Pyrite---------- 20
Shale, green-gray (5GY 6/1), wedium gray

(N5) on fresh fracture, hite specks.

IncceraMus=-=ermememcanreccecrrcannncaaces 20
Shale, green-gray (5GY 6/1), medlum dark

gray, (N4) on fracturee---==ee-=rccceccco= 40
Shale, green-gray (5GY 6/1), medlum gray
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Depti
Foet)

600

610
620

630

640

650
670
690
710

720
730

740

750

760

730
800
840

1,020



Formation

154-64-344cc -~ Continued

Material

Greenhorn Liniestone and Graneros Shale:

Shale, green-gray (5GY 6/1), medium gray
N5) on fractur@ee=secmccccccaccacacecsns
Shale, green-gray (5GY 6/1), medium gray
{N5) on fracture, calcareous calcite
fragientSe=-mm-meccrmcecrccccecaccnraeena~
Shale, green-gray (5GY 6/1), medium gray on
fracture, vhite speckSe----cecvcncrccwcna=
Shale, green-gray (5GY 6/1), medium gray
(N5) on fracturg------ —————— R e L LT
Shale, green-gray (5GY 6/1), medium gray
(N5) on fracture, calcarcousSe--eeecevesc-a
Shale, green-gray (5GY 6/1), mediun gray
(¥5) on fracture, Few sand grains and
pyrite~eececcae- ——emmm————— cmmmmmescsse——
Shale, green-gray (5GY 6/1), medium gray
(N5) on fracture, white speckS-weewcwca--
Shale, green-gray (5GY 6/1)~-eececreocanann

Dakota Sandstone:

Shale, green-gray (5GY 6/1), a few quartz
grain§-ee=- e n————— LR P L

TABLE 1.--Logs of wells and test holes -- Continued

Sandstone, quartzose. Snale, flaky. Pyrite 10

Sandstone, quartzose. Shale, medium gray,

flaky-====-=- cmmmemcmmmmena e ————
Shale and sandstone, Pyrite---=--eces-cea--
Shale and limestone, flaky. Some sand-«---
Shale, flaky, sandy, Pyrite--e-ee-ecec-----

Shale and sandstone, green-gray (5GY 6/1),
flaky. Some pyrite and loose sand grains
Sandstone, quartzoS€-~-=eeececmcracnncnann=
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Thickness  Depth
(feet) (feet)
20 1,040
10 1,050
10 1,060
30 1,090
10 1,100
100 1,200
80 1,280
30 1,310
10 1,320
1,330

20 1,350
10 1,360
30 1,390
10 1,400
80 1,480
20 1,500



TABLE .--Logs of wells and test holes -- Continued

154-65-13bcc
Test hole 4X

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

Topsoil, black-=eeccccaua e 1 1
Sand, medium to coarse, .and some gravel, fine,
11ght—brown, clayey--eceermreman-= corcmccnea 17 18
Till, gray-------- cmccemmmmcmecmememmecneann- 33 51
Pierre Shale:
Shale, gray------ cemennmnn—- rm i ———————————— 6 57
154-65-23baa

Test hole 6X

Glacial drife:

Topsoil, black-------=- e rmes e ———— -- 1 1
'Till light-brown-eececccccececccca- cmmem——— - 14 15
T111, graymmwemmmemneeneccccnea—e- cememm————— - 27 42
Pierre Shale: , A
Shale, gray--<---=eeecocceac-- cmmmecsccecee—— 5 47
154-65-23daa

Test hole 7X

Glacial drift:

Topsoil, gray-black---ececaca- B - 1 1
Till, light-brown----ccceace- emmmem—————-—— - 23 24
Till, gray---e---ee-=e=--- memememmmm——— ————— 11 35
Gravel, fine, and sand, coarse, gray, mainly

detrital shale, fairly cleane<-ecccmcccccaa 8 43
Till, gray---eeseemesssasmmmececocecomccaaeas 6 49
Gravel, fine, and sand, coarse, gray, mainly

detr1ta1 shale, falrly clean--==cereccca-cx 9 58
Till, gray-eeececemceaca- B L e EE TP P PR 44 102
Sand, coarse, and gravel, fine, very clayey-- 24 126
Till, gray-------c-smcccmemccemmammamoacaa-ex ' 3 129
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TABLE ,--Logs of wells and test holes -- Continued

154-65-24bbb
Test hole 5X
Formation Material Thickness
| " (feet)
Glacial drift:
Topsoil, blackesmwecmccccnaccacna SET— 1
Till, light-browne-cecececcccenccccccccacan 15
Till, gray, sandy and gravelly---e-cececwcea 5
Sand and gravel, gray, very clayey--~--c--- 13
Till, gray, very sandy and gravelly---~-e-- 4
Till, gray-eeescccecccccnccncenccncranrnnn= 3
Sand, gray, fine to coarse, very clayey---=- 4
154-65-33aab
Test hole 187
Glacial drift:
Gravel, fine to coarse, very little detrital
shale, very clean-«=w-e=- - - 5
Till, light-browne-eeeececccccascncas o e i 17
Till, gray-eeecececacerccccnna ——— 12
Sand, coarse,and gravel, fine, gray, about
one-half detrital shale, very clayey----- 8
Till, gray-««---« cemmm— creec e aam——————— 55
Sand and gravel, gray, very clayeye=-ceee-- 5
Pierre Shale:
Shale, gray--=e-cecsescecaccaccscnan- —————— 8
154-65-33aad
Test hole 186
Glacial drift: .
Topsoil, blackerwemececceccnrancanancax ———— 1
Gravel, medium, and sand, medium to coarse,
very little detrital shale, cleane-ec--e- 9
Thin beds of gravel, medium, and clay, sandy,
gray~mmceccceccanane memcemcnm—e——— crememe 20
Gravel, medium and sand, coarse--=-eee--- .- 10
Till, gray-c-eecmacca-- e e s e —————————— 30
Clay, light-gray; brown-gray towards bottom 37
Till, gray---=--- meeemeeeseecsee e an————— 89
Pierre Shale:
Shale, gray--~=<~- e et 19
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tEee)

16
21
34
33
41
45

22
34

42
97
102

110

10

30
40
70
107
196

215



TABLE .--Loss of wells and test holes -- Continued

154-65-34bcd
Test hole 185

Formation Material Lo Thickness Depth
(feet) (feet)

Glacial drife:

Topsoil, blacke-e=ccccccccrccrcarcacnccan" 1 1
Till, or clay, gray-e---ececceccc-e- c—————— - 2 3
Sand, light-brown, fine to coarse, clayey- 3 G
Till, light-brown-eeweccrcccccrcacana" ———— 28 34
Till, gray-=eewe-- cmmcimcee- reemeracsem——- 15 49
Till, or clay, gray-eesemececcccaccrccaccn= 19 68
Till, gray-eeceecccae-- s mmsen— e ———————— 122 190
Till, or clay, gray-e-=sseceecsccacccccaeca= - 62 252
Till, gray--=<ecececccccca= cmmmenecm e ——— 94 - 346
Pierre Shale: o '
Shale, gray-==eeeee-- S 4 350
154-65-34ccd
Test hole 184
Glacial drift: - :
Topsoil, black~=emccmccccccccacccccncaaaa- 1 1
Till, or clay, light-gray---cecccccaccccan 2 3
Sand and gravel, light-brown--e---eccecas - 1 4
Till, light-browneeeccecccccccccaccaeacau- 18 22
Till, gray, sandy and gravelly---ecececacca- 18 40
Till, gray~=ee-scecccmeccccccccccccncccans 58 98
Till, gray, very sandy and gravelly------= 37 © 135
Sand, coarse, and gravel, fine, gray,
clayey---waccncacanaa T 37 - 172
Pierre Shale: : ‘

Shale, gray--e-me-cemececcdocaananaax ———— 8 180
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TABLE .--Logs of wells and test holes -- Continued
154~65-35ccce
Test hole 183
Formation Material Thickness Depth
{feet) (feet)
Glacial drift:
Topsoil, blackesccececccacccncennn- ———————— 2 2
Till, or clay, gray-~-=---eeccccccae- —————— 1 3
Till, light-brown-----ca--- B L TR P 18 21
Till, graye=-cececccccacac- ceemmemme e —————— 11 32
Sand and gravel, gray--«-e-ecececcee= ——————— 3 35
‘Till, gray--c=eeecee-- ce————— cemmmmm—————— 22 57
Sand, coarse, and gravel, fine, gray,
mainly detrital shale, clayey---««cceec-== 30 87
Till, gray-eeeceveccncac-- —————— cmmm———— 31 118
Sand, coarse, and gravel, fine, gray, about
one-half detrital shale, clayey----=ew=-- 20 138
Sand, coarse, and gravel, fine, gray, about
one-quarter detrital shale, fairly clean- 11 149
Pierre Shale;
Shale, gray-ee--ceccccmescccncconnncmcanaan 6 155
154-65-36ddd
Test hole 181
Glacial drift:
Topsoil, blackeecceccmccnccnccnna cmmmme—e—— 2 2
Till, light-gray--eeesecccaccce-e cemmaem———- 3 5
Till, light-browne-eeeeecec-c=a cenmm O 12 17
Till, gray-~eececeemcccncancan emeemn——e—- 48 65
Till, gray, sandy and gravelly ------------- 5 70
Sand and gravel, gray, very clayey-~--=e--- 7 77
Till, gray----- —————— mmemmemecamcecsscmemos 42 119
Pierre Shale:
Shale, gray-e=e--secmmcmcrccaccnanceanax - 6 125
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TABLE .--Logs of wells and test holes -- Continued

154-66-32acc

Test hole 359
Formation Material Thickness Depth
(feet) If%ef)
Glacial drift: R
- Topsoil, black, sandy--=-=ececceccacccamca- 1 1
" 8ilt, clay and sand, light-brown, very fine
: to fine, probably laminated«e-ccececeea-- 23 24
Sand, very fine to fine, and some clay,
' and silt, gray, probably laminated--~==== 29 53
Till, gray-c-e--eecece-aa- cemcnmcscmcnnnnan. 24 77
Sand and gravel, gray, clayey--ececcc-accce- 4 81
" Till, graye-cecccmcmccacccmnmcccncececcean= 15 96
‘Sand and gravel, gray, clayey--eece-ece-- - 3 99
Till, gray--=¢sesesecccens. e 45 144
Sand and gravel, gray, clayey---- ----- S 4 148
Till, gray-=-eececccccececocmccmcscnnsaoaax 20 168
Pierre Shale:
" Shale, gray--eeesweeveccccescceccccnrcancnn 7 175
154-66-34adc

" Test -hole 355

Glacial drift:

Topsoil, black-=c-cecacaacen PP —— 2 2
-Clay, light-brown, silt and some sand------ 8 10
Clay, gray, silt and some sand-see-swce-ec-- 4 14
Till, gray-e-==ee-cec-ccecmcececans emm———— 16 30
Till, gray---=-=ce-ecacecccesmcnccccncenan~ 16 46
Sand and gravel, gray, clayey-=-ce=secseea- 4 50
Pierre Shale:
Shale, gray--es-wemecmccececccccacacncancoenn 10 60
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TABLE .--Logs of wells and test holes -- ~Continued
154-66-35bca
Test hole 356
Formation Material

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

Topsoil, light-brown, sandy and gravelly---
Sand, light-brown, clayey and gravelly-----

Thickness
eet

Sand, coarse to very coarse, and gravel, fine,

- silt and clay, light-brown; probably thin
alternating beds of various materials----

Sand, medium to very coarse, and gravel, fine

to medium, gray, coarser material.about
one-half detrital shale, clayey----==-c--
Till, gray ------ - o o e A D 8 S O = 2%

Sand, medium to very coarse and gravel, fine,

gray, material is about one-half detrital
shale, also considerable detrital lignite,
clayey-wmmreeccmecncrnccmranacacnse ——————

Shale, gray~ee-cesacacceccma= IPPE————

154-66-34bcc
Test hole 358

Topsoil, black-=-emmmeccccnccconnnananesacs
Silt and clay, light-brown--eeecec-ecccacae-
Till, light"brown---— -------- T T
Till, gray, clay and silt---eee=eec-- S
Sand and gravel, gray, very clayey----- “——-
Till, graymmmme- - e o > o o - - - - - -
Shale, gray---=--- e rmm e ————————-———————————
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15

18

Depth
eet)

Fgr-

21

30
&1

109

115

12
16
31
33
51

55



TABLE .--Logs of wells and test holes -- Continued
154-66-34caa
Test hole 354
Formation Material

Glacial drift:

Pierre Shale:

Glacial drift:

Topsoil, blackecemococccmmcmmcnmmeammanana-
Clay and silt, light-brown, sandy-----e=----
Sand, llght-brown, fine to very coarse,
silty and gravelly--eeccccacccuccnccanana-
Silt, light-brown, clay and sand, gravelly.
probably in thin, alternating beds ----- --
Sand, gray, very fine to fine--eecececacna-
Sand, gray, very fine to mediume-eweecccc==
Sand, very fine to very coarse, gravelly,

coarser material detrital shale,limestone,

and doloniteecmenmemcanes - o 2 0 o o
Gravel, medium to coarse; about one-half

detrital shale-wecwececcrccnccunvanccncax
Sand and gravel, clayey-«ec-ccoccemccrccane-
Gravel, fine to medium, and sand, very

coarse, coarser material ma1n1y detrital

Gravel, fine to coarse, and sand, mediwm to
COBTSEemmmmacumanranax R AAp—— A—
Till, gray--=eec-- eeememmmceman— - —-————
Gravel, fine to coarse, and sand, coarse to
VETY COQTSE-=mmmmmmmmeeamcecncnaseenmeen"

Shale, gray-ec-ccemscmmcccacccccccconnaa-n

154-66-36aaa
Test hole 357

Sand, light-brown, very fine to very coarSe;'

gravelly-ecececccmccccmcancceacecnnacascas
Sand, light-brown, very fine to very coarse,
gravelly, clayey and silty-=--cccccnecena-
Till, gray, sandy and gravelly----- SO
Sand, gray, very clayey----eeecececeseeeca-
Till, sandy and gravelly-----eceeccom—omcnas
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Thickness Depth
(feet) (feet)
1 1

6 7

4 11

9 20

5 25

5 30
10 40
10 50

5 55

25 80
24 104
8 112

4 116

4 120

15 15
18 33
71 104
20 124
22 146



TABLE ,--logs of wells and test holes -- Continued

154-67-~-2ddd
Test hole 353

Formation Material Thickness Depth
{feet) (feet)

Glacial drift:

Topsoil, black---ce-eecana- e o e o o 1 1
Till, light-browne-e-sescccecseemcmeosanceax 7 8
Till, gray--e-eee-scecccccscessmecescosaem=s 76 84
Pierre Shale:
Shale, gray---=esemmeeccccceceemeooacsas — 11 95
154-67-36bcc

Test hole 33

Glacial drift:

Silt, light-brown, with a few shale pebbles- 18 18
Silt, gray-=-=se-ecccemcmmroccsasenanoos ———— 22 40
Till, gray, with shale pebbles-=-cescmma=a-= 5 45
Gravel and sand-~e-cccec-ccccmencccon- - —— 2 47
Till, gray, with shale pebbles---ec-we-- ———— 10 57
Sand and gravel, gray, clean, angular, poorly

sorted, with some shale pebbleS---e-weca-= 79 136
Gravel, gray, shale, with some clay---«--=-- 8 144
Gravel, gray, shale, coarse, round-----=---- 16 160
Sand and gravel, gray, with some shale

pebbles and coal, clayey-~--=w-escemmocaas 25 185

Pierre Shale:
Shale, gray--=e=me=ssscccccaseceemcscomenomo- 15 200
155-63-6ddd

Test hole 146

Glacial drift:

Topsoil, blacke=mewanen mm e —————————————— 3 3

Till, light-browneee-ececacescemceamccoscenax 19 22

Till, gray-=eee-cmeceseccccscmsemeccesccsm=os 81 103
Pierre Shale:

Shale, gray-es-=-e-emcscse-esemnascsocanas=x 7 110
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TASLE 1.--Logs of wells and test holes -- Continued

155-63-7ddd
Test hole 147
Formation Material Thickness Depth
feet) (feet)
Glacial drift:
Topsoil, blacke-eeecem-nccccas ceecemccmanm——- 1 1
Till or clay, light-gray---=---- e m———— - 4 .5
Till, light-brovne-c--cccee-- cemmmemcmema—— 2 7
Sand and gravel, light-brown-e~---ee-cccce-- 1 S
Till, light-prown---eececcsccccccacnanonacas 7 15
Sand, medium to coarse, and some Zravel, fine,
light-brown, clayey--=se=-ee==- cmcccnea- 4 19
Till, gray--e--ecccece-- emmcmescesmanne—o 20 39
Pierre Shale:
Shale, gray---ceeccec-e- B —c——ma—- 11 50
155-63-13ddd
Test hole 121
Glacial drift:
Topsoil, black-====w=-- e e e T 2 2
Till, light-browne---c-=-- cemescancamecnnn. 15 17
Till, gray-e-ceevccccana= cecmenccancmenane- 03 30
Pierre Shale: o
Shale, gray-eee-ess-e-ccececcceccencecaacas 30 110
155-63-19cdd
o Test hole 123
Glacial drift:
Topsoil, black=ee=e-ace-= cccecemmscescncan- 2 2
Till, light-browne--ecee==-a= L L LT LR 13 15
Till, gray~e---=cecscccccmcecencccscasmcns 15 30
Sand, coarse, and gravel, fine, gray,
mainly detrital shale, clean--e«cece-coo=- 7 37
Till, gray--=-eecececacaes T T 19 56
Pierre Shale:
Shale, gray-====ee-- demevmmescsmscem e —— 4 60
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TASLE 1,--Logs of wells aud test holes -- Continucd

Formation

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

Glacial drife:

Pierre Shale:

140

155-63-19ddd
Test hole 122
Material Thickness  Depth
(feet) (feet)
Topsoil, black=mmemcemccmm e 1 1
Till, light-browneeececccacmomcmcacancaos - 13 14
Tlll, Bray-=wmmemmecccncc e e ccsanna—— 21 35
Shale, gray---e-emeemmeam oo 35 70
155-63-21dcc
Test hole 120
Topsoil, blacke=mmememmecmc e 2 2
Till, light-brown-~=eceecacccmacmeucecoaaaan 10 12
Till, gray=-mmmmecem e 18 30
Shale, gray---~-cee-- mmeeecemccsccccccace———— 20 50
155-63-27bbb
Test hole 119
Topsoil, black-=eeecccccccacannaaa. ———————— 2 2
Till, or clay, light-browne-esecevemnasmusons 2 4
Sand and gravel, light-brown----ccceeeeecua. 3 7
Till, light-brown--=-eeeccccccmcmmmmmnnecuas 9 16
Sand and gravel, light-browa, very clayey--- 9 25
Till, gray-=wmcewa- e ncmee e —————————— 14 39
Sand, fine to medium, and gravel, flne, gray,
clayey, poorly sorted----- T - 6 45
Gravel, fine to coarse, cleaN-e==eeemca~a -——- 60 105
Shale, gray----eececcemccmc e eee 30 135



TABLE 1.--Logs of wells and test holes -- Continued
155-63-29aba
Test hole 124

Formation Material Thickness Depth
(feet) (feet)

Glacial drift: )
Topsoil, black-==meececccamcmccccmaccncncas : 2 2

Till, light-brown----=-e--- c—emen SR 16 18
Till, gray----=eeccceceaccoccscccemmncacnas 13 31
Sand and gravel, gray---------ecccec--a- - 1 32
Till, gray, gravelly towards bottom--e-==-- 37 6Y
Pierre Shale:
Shale, gray--e-ceeeccceccaccmccccnnccccaccenx 11 80
155-63-29ccc

Test hole 125

Glacial drift:

Topsoil’ black--‘-"‘-‘---ﬁ ------------- PR i 1 ) 1
Till, light-brownee=ceccicmccccccmmccannnan 17 18
Till, gray--------ce-cecmcccoccmaocnnus c—— 23 41

Sand, mediun to coarse, and zravel, fine to
coarse, mainly detrital shale, clayey,

material coarser towards bottom--eeccecae- ' 16 57
Till, gray-e-cececccccecmcncacccanccccce ———- b 84
Pierre Shale: '
Shale, gray-----ccaceccccaccocccnacacaccana 6 90
155-64-9dad

Test hole 141

Glacial drift: : o LT
Topsoil, blackeee=ccccccccncnccacccccnanaea

2 2

Till, or clay, gray----=-eeeeccceccecccenc-- - 1 3

Till, or clay, light-brown--esescceccccancan 2 5

-+ Till, light-browneemeeececccaccas- T — 15 20

Till, brown-eeecccccmcmcccaancacnccccccaaaa- ) 29

Till, gray-e--cec-ccecccmcccacccecncnannan- 96 125

Pierre Shale:

Shale, gray----ee-ccacacamccmcmacccmacecaae 5 130

141



TASLE 1.--Logs of wells and test noles -~ Continued

Formation

Glacial drife:

Pierre Shale:

Glacial drifet:

Pierre Shale:

Glacial drift:

Pierre Shale:

155-64-10ada

Test hole 142
Material Thickness Depth
(feet) (feet)
Topsoil, blackeeecmecocccmm e 1 ]
Till, light-brown--se-ccmcceccmceccccccaca- 25 26
Till, grayeece-ceccccaca-s mecessmecm—ac——- 44 7¢
Till, gray, sandy and gravelly~ee-eceeee--ca 30 104
Shale, graye-ee~ccacccocmcccccncmancnancen= 4 104

155-64-10ddd

Test hole 148
TOPSOLL, DIACK o oo o e s 2 2
Till, or clay, light-gray----=c--ceaece-a- - 2 4
Till, light-brown-eeeecaceccecccnmcacenecas 14 18
Till, dark-browne--seseccceccrcccccccncccaca- 4 2
R O 3 N T Ty —— 15 57
Sand and gravel, gray, very clayey---e-=--- 4 41
Till, gray, very sandy and gravelly-eeccea- 29 70
Till, gray-eee-ccommmccmccccccccccacccacaas 36 106
Shale, gray-=---eccmmamcmccmcccccmacacanaa. 2 108

155-64-11aad

Test hole 144
Topsoil, blackemesmacccmo o 2 2
Till, light-brownee-cecomccoccacccmcuncccax 12 14
Sand and gravel, light-brown---e-eeeececeee-a 3 17
Till, gray-s-eececcomcccceae.. —————— S 38 55
Shale, gray---cemmemmmcccc o ccmcacaceaee 3 58
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TABLE 1l.--Logs of wells and test holes -- Continued
155-64-11bda
Test hole 143

Formation Material Thickness Depth
(feet) (reet)

Glacial drift:

Topsoil, blacke-=weecw- cmcmnan ceecemecenan 1 1
Till, or clay, gray----e---- mesemecaccnanan 2 3
Till, light-browne-=eccecca~= S — 13 16
Sand and gravel, light-brown-eeeeeccecece-e- 2 18
Boulder-sweracccccnmncncccnaaccacccacanaa - 0, 20
Till, grayecemmececcccccccrccccancnnnnnaana 10 30
Pierre Shale:
Shale, gray-~ee-ecececcacecncccncocccacccncax 10 40
155-64-12ada2
Test hole 145
Glacial drift:
Topsoil, black-e~ecenncacaca o .- 2 2
Till, light-brown--eeecacecceace SR —— 16 18
Till, graye-ee---sccccmccccmccccmccenccncncn 5 23
Sand, coarse, and gravel, fine, gray, mainly
detrital shale, very clayey--=wcececcacas 5 28
Sand, ccarse and gravel, fine, gray, mainly
detrital shale, fairly clean--e=-e--- .——- 8 36
Limestone boulder--ee~ceccaceacacaa-- P 1 37
Till, gray----c-cececccccecccccccraccccncane .62 99
Pierre Shale:
Shale, gray=-ecececcaccaccacacacccacnccenan 8 107
155-64-16bba
Test hole 150
Glacial drift:
Topsoil, blacke=eeemcecmcmanaccmacaaas —— 1 1
Sand, light-gray, medium, clayey----cecca-e 2 3
Till, light-browne--eecae--- S——— 16 19
Till, gray-----ccccccmamccanceccccmancanaax 8 27
Sand, gray, fine to coarse, mainly detrital
shale, fairly clean--=--cm-cmcccecacccccna 20 47
Pierre Shale:
Shale, gray-----eeccecmcmccccocccccacncanas 23 70
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TABLE 1.--Logs of wells and test holes -- Continuved

Formation

Glacial drift:

Pierre Shale:

Glacial drift:-

Pierre Shale:

Glacial drift:

Pierre Shale:

155-64-21aaa
Test hole 140
Material Thnickness Depth
(feet) (feet)
Topsoil, black-m-ewecmcecccccoccccacanacaa- 1 1
Till, or clay, light-gray-------=-ececec-e-= 1 2
Till, light-browne--s-eceeseccccecccccccacceea- 11 13
Till, gray----eeceececccmmccaccmmcccanonn= 19 32
Shale, graye-es=eececccccecmcancncnccacnanse 8 49
155-64-22¢ccc
Test hole 137
Topsoil, blacke-meremcmmecncacacerecacaaaa- 1 1
Till, light-brown--cececcccmmcccrccacaccaax 14 15
Sand and gravel, gray-brown, about one-tiird
detrital shale, very clayey----secece—ce- 4 19
Till, gray---=seeccccemcccmeemccnccencnanx- 5 24
Shale, gray----eeeccecmccccanccccanencncen= -6 30
155-64-22¢dd
Test hole 139
Topsoil, blacke=-mecaccmccmmcncncccnccceaan 1 1
Till, or clay, gray---ceececmcccc. SR—— 2 %
Till, light-brown------ cmmmmamm e ————— 11 14
Sand and gravel, gray-brown, very clayey--- 5 19
Till, gray-c-cecccececcccmcccccccccmcacccas 5 24
Shale, gray---e-memeccocmmccmccccccorccnaen 16 40
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TABLE 1,--Logs of wells and test holes -- Continued

155-64-22ddc

Test hole 138
Egpuation Material Thickness Depth
(feet) (feet)

Glacial drift:

Topsoil, black-==e-e=a- B L LR T 2 2
Sand, light-brown, fine to medium, clayey-- 2 4
Sand, medium to coarse, slightly clayey---- 1 ‘
Till, light-browneev--ceceacaaa cemcancenem——- 13 i
Sand and gravel, light-browne--eceececc-cco-- 3 21
Till, light-broWne-cececesccccncccecccncana- 3 24
Till, gray-e-eemececccccecccccaccnrecncannmon 4 28
Sand and gravel, gray-------- B 4 i
Till, gray-eeececccccccccccmcnccccccarcncen 38 70
Pierre Shale: .
Shale, gray--e-=-eeeccecmcecmcecocccccecona== 50 120
155-64-23daa
Test hole 149
Glacial drift:
Topsoil, blacke~emececcaaa- S — 1 1
Till or clay, gray~es=e=eecccccccecacccaca-- 3 4
Till, light-browne=ececmceccccnccccncncean= 11 15
Till, gray------ PSR ——— i i 3 18
Sand and gravel, gray-e--eececccceceenceoas 4 22
Till, gray--eeececcccancccaa S —— 8 30
Sand, gray, medium, very clayey-=--=-=-- - 6 30
Sand, coarse, and gravel, fine, gray, very _
clayey-e-ccc-cccmcmccnamaccancncncnnanaan 3 39
Pierrc Shale:
Shale, gray-=-ce-ecececccccmcaccncccnacoan= 11 50
155-64-27¢ccc
Test hole 136
Glacial drift:
Topsoil, blackem=evcemcccanccncanccnccaccaax 2 2
Till, light-brownee=cemcacecccoconccccanana 8 10
Till, DrOWN--cecccccccammacccccnccccccmcna- 8 13
Pierre Shale:
Shale, graye--=--ecemcacecomcmceeccccaccacaa 12 30
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TABLE 1.--Logs of wells and test holes -- Continued

Formation

155-64-34acc
Test aole 205

Material

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

Topsoil, blackeewmeccccacccanacan P
Till, or clay, dark-browli~=e-eseccceecaaan=
Till, light-brown-e-ee-eccccmmcaca-. ——
Till, gray-eeeeccccccccaccccccarncacccanan-"
Sand, coarse and mediwm, and gravel, fine,
gray,very clayey-eeecececrcemccceccnncnccns
Till, gray, very sandy and gravelly-------=
Gravel, coarse, and saad, coarse, gray,
mainly detrital shale, clean----ceecee---
Till, gray, gravelly-=smececocacmacccccccacaa
Shale, gray--=ecececemcocaacccmmcccccncccaaa-
155-64-34bcd

Test hole 201

TOPEGEL, BLAGKS s e mows s womon s s msssncmss
Till, light-broWn---escscccccicccanmcaavans
Till, gray-eece==-- cmmemececccscccmcmne————
Sand and gravel, gray-eescecesoccccmcmccaas
Till, graye--eeececcccacmcccnccccccmaccacans
Sand, coarse, and gravel, fine, gray,
mainly detrital shale, very clayey-se----
Shale, gray-eececcccccacmmcccccccccacccen

146

Thickness  Depth
(feet) (feet)
1 1

2 3

14 17

20 37

9 46

14 60

20 80

59 139

6 145

2 2

19 21

22 3

a 45

13 58

16 74

6 80



TABLE 1.--Logs of wells and test holes -- Continued

Formation

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

155-64-34bddl

Test hole 200
Material Thickness Depth
e (feet) (feet)
Topsoil, black-e~<=e=mcsccscmmamcomcommooas 1 1
Till, or clay, gray----=- cem—- reemacem———— 1 2
Till, light-brown--e-=e--=-c---- B ————— 16 18
Till, gray--e-eeee-ccccesmseccccmemonomocos 19 37
Sand and gravel, gray--<=---=--=- cmacemm——— 1 38
Till, gray--<~-e==-- cmrhmrmmerream e ————— 26 64

Sand, coarse, and gravel, fine, gray, mainly
detrital shale, clayey--===ecc-esem=co==- 18 82
Till, gray---eee--s-esemmmcs=csemammooc==== 13 95
Sand, coarse and gravel, fine, gray, mainly

detrital shale, clayey--===-===c===coc=== 11 106
Till, gray--=semm=cemescemeecccscammnocos 32 138
Shale, gray--—---------------------------;- 7 145

155-64-34bdd2

Test hole 204
Topsoil, black-==-=een-emccscecan"- commem—— 1 1
Till, light-gray--e--e=ecc--s-c=-- e mm———— 1 2
Till, light-brown-----seseecccccemcnonomas=- i8 20
Till, gray-==-=-==-mecececocmemneocaccae=n- 11 31
Gravel and sand, gray, mainly detrital shale 2 33
Till, graye==--e----- B el —mmm——— 113 146
Shale, gray--ee-==--m-commmececm-ccssescooo 4 150



TABLE 1.--Logs of wells and test holes

Formation

Glacizl drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

-=- Continued

155-64-34bdd3
Test hole 199
Material Thickness Depth
(feet) (feet)
Topsoil, blacke-ewmmccccncennan cemmecen—c———— 1 1
Till, brown-gray--ec=cemcmecsceccccceccannen 2 3
Till, light-browne-ececcerccccccconcncnccnne= 14 17
Till, gray--e-=eecccecccccsccmcccncnceneaca 13, 39
Sand and gravele~--cecccemcncnnccncencnnan=n 2 32
Till, gray==-eeeccccccccccnccccancacncanan= 13 50
Sand, very coarse, shale and gravel, gray,
fine, mainly detrital shale-e-eeewa-- ———— 15 65
Gravel, gray, coarse, mainly detrital shale 15 80
Till, gray-----cecceccccacncana T 48 128
Shale, gray---=eeecccnceccans - 7 135
155-64-34bdd4
Test hole 198
Topsoil, blacke==comcmmucncmcccccccccaacam 1 .1
Till, or clay, light-gray----=ceccacccenca- 5 6
Till, Zray-browneeecccscccccmccancacnaccces 11 17
Till, gray---eeceecccaen semeeemmceccmeaeaa- 10 27
Sand, gray, mainly detrital shale, clayey-- 3 30
Till, gray, sandy---e-ccemcurmccacncecncnes 13 43
Sand and gravel, gray, mainly detrital shale 27 70
Sand and gravel, gray, clayey, mainly
detrital shale~cemccacaan P —— 15 a5
Gravel and sand, gray, mainly detrital shale 5 80
Till, gray-ee=eesmecccccmcccmc e 40 120
Shale, gray-----=cemccccmccmccmcmmamananaa" [ 135
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TALLE 1.--Logs of wells and test holes -- Continued
155-64-34¢ccc
Test hole 159

Formation Material Thickiiess Depth
o (feet) (feet)

Glacial drifct:

Topsoil, blacke-eceremcacacaccacaccancaaaa. 2 2
Sand, brown, coarse and mediut--e-ceceecca- 3 5
Till, brown-eece-- et e o e 19 24
Sand, gray, very coarse, mainly detrital
Shalemeeeccmmccaccccnccnaaana S — 5 29
Till, graye--e-cecccccccccacana- e e e 2 31
Pierre Shale: '
- Shale, gray-eeececccccccracccccccanna PR—— 29 60
155-64-34dcd
Test hole 202
Glacial drift:
Topsoil, blacke-weccccomcnmamacaacccaacaaas 1 1
Till, light-gray-e~eecceccccaaa- A —— 4 5
Till, light-brown--ee-ccmcccccmccmmacceanan 13 18
Till, gray-cesececcmmmmcccmmcccc e 14 32
Sand, coarse, and gravel, fine, gray, about
one-half detrital shale, clean-~-=eemecc-u= 5 37
Till, gray--eec-ceccccacmacaa. B 21 58
Pierre Shale:
Shale, gray---eecccccccnaaa. ERRE—— 7 65
155-64-34ddc
Test hole 151
Glacial drift:
Topsoil, black-=secccccmcencnncncnoccacaces : 1 1
Till, Drown=eeeem e cecmcmcceee 15 1o
Sand, brown, medium to coarse, some
detrital shale~-ve~- e Ay 3 19
Till, gray--se-eeccomcmmmmmm oo 46 65
Pierre Shale:
Shale, gray-----emeeacmccmcc e aeeee 10 75
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TABLE 1.--Lozs of wells and test noles

Formation

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

~= Continued

155-64-35adc
Test hiole 155
ifaterial Thickness Depth
(feet) (feet)
Topsoil, blacke=m==eemcocnccmccmcccmmmmonaan 1 1
Clay, ligiat-brown--ee-emcoacacccccomncanauan 8 5
Till, light-brown-ee==s=eceecccccomenceemacx 7 it
3and and gravel, light-brown, very clayey-- 6 e
Till, gray=eeeec-cccececcscmememeenmaeasaos 29 5i
Sand and gravel, gray, very clayey---====-= 3 54
Till, gray-==se-mememcmemcmacmomcomoanonan= 6 60
S5and and gravel, gray, mainly detrital
shale, clayey=e=mmermecmemmecccmmnmenencaax 5 55
Till, gray---------c-cccmecemcemnmmemnoonoa= 50 115
Shale, gray--eme-eccmeccccccccscsccannmanan 5 120
155-64-35bab
Test hole 154
Topsoil, Llacke=memmemamccacccmcemccnnceaan- 2 2
Till or clay, gray---s-e-escs-ecececeemenoan 2 4
Till, light-broWnessesmeccmecenccccccnonnan 11 15
Till, gray--------=-=-cc-sesmmccmammcomaec= 36 51
Sand, coarse, and gravel, fine, gray, mainly
detrital shale, very clean-----cecc-=c-u- 9 60
Sand, coarse, and gravel, coarse, mainly
detrital shale, very clean-=---eeemcccana 6 66
Till, gray-eeeecccccecccnccccccrcncaccnnncax 50 lie
Till, gray, sandy aid gravelly----cec-ceoccw=- 5 121
Shale, gray-=-weeeecececccecccccncecneccasx 4 125
155-64-35bcd
Test hole 153
Topsoil, black and clay, gray---------=---- 2 2
Till, light-brown--~eececcmenccececmnacaaax 15 17
Till, gray--------cmo-mccmscecmommme e mnan 39 56
Sand, very coarse, and gravel, fine, gray,
L T T e e L e T e 9 65
Till, gray--ee-memcecscemeemccemeccee—ceano- 11 76
Shale, gray-e=em-ee-ececmcecnccomcmcoaaanman 10 86
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Fornation

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

155-64-35¢dc
Test hole 152

Material

Topsoil, blacke=eecaccececnccceanccnaax J—
Clay, gray-brownee-scecee=ce mmmcececccaen= -—
Till F) 1'..lght-br0wn-------------------o------
Till, gray-~eccecccemeccmcccancnas e
Sand and gravel, gray~e-emeecsssccascccmen=
Till, gray-eeeecceccccnccace- P ——

Shale » gra)’—'h-------------------.,, --------

155-65-35bac
Test hole 051

Till, yellowishegray==--===ceccecccocccea-an
Till, light-gray=--------eccecccccmcacacaas

Shale, light-gray, silty---eescecece-- ‘--;-;

155-66~-7aaa
Test hole 347

Topsoil, blacke=mmmecmammcanccccconccncnens
Clay and silt, light-brown, sandy-««e-c-r=--
Sand, fine to mediu-cecemceemceammeaaacaaa-
Till, gray-eeccccecemcaceamcmcccccaacccaannn
Sand, coarse and very coarse, gray, clayey
and gravelly---ececacemccecacccccccccnccnna-
Till, gray--ceeccceececcceaccavancncccncacan
Till, gray, numerous pieces of detrital
lignite--ceccccccmnmmennannccamccncccaea"
Till, gray---eseececesccceccaceccccrcacccnn"
Till, gray, numerous pieces of detrital
lignite~meecececcaconcercccacaccccecnnnax
Till, gray-=-ceeecececcaceccemccccacecccscae

Shale, gray--e=ee-c-ameccccccarcccnnccecca=

151

TABLE 1,--logs of wells and test lioles -- Continued

Thickness Depth
(feet) (feet)
Z 2
4 6
10 10
2 18
2 20
31 51
9 60
40 40
12 52
8 60
1 1
2 3
26 29
17 46
4 50
26 76
14 90
9 99
8 107
306 143
7 150



TABLE 1.--Logs of wells and test holes -- Contiaued

Formatioq

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

155-67-1ddd
Test hole 346
ilaterial Thickness  Depth
(feet) (feet)
Topsoil, black--=wecmecccaunaaa cmmmeea- cmmea 1 1
Till, light-brown-eeceecsecccccecccccanccaax 23 24
Sand, coarse to very coarse, and gravel,
fine, gray-brown, clayey-e=cesceecnceccas " 31
Till, gray-ecececececcacccnccacccacnncas - 58 &
Sand, medium to coarse, mainly detrital
shale, clayey and gravelly--eece-ccceceea- 13 102
Till, gray, sandy and gravelly---eece-ee--- 3 105
Shale, gray--eececccececcocccmmccccnccncaan 5 110
155-67-3ddd
Test hole 349
Topsoil, black-==emeemccccnccccmecccanncacan- 2 2
Till, or silt and clay, brown to light-gray,
gravelly---cacmacanacanacaa. mememmm—————— 8 10
Sand, very coarse, and gravel, fine, light-
brown, clayey--<-- R 7 17
Till, gray, sandy and gravelly--ceeccece-ece 13 30
Till, gray--scmeccccccamcccnccncancnacacan- 71 101
Sand, coarse to very coarse, and gravel, fine,
gray, about one-half detrital shale,
includes some clayey beds=e-cececccccaaae 23 124
Shale, gray---c-cecammmcccmcccccmcccaccanaean 6 130



TASLE 1.--Logs of wells and test holes

Formation

Glacial drift:

Pierre Shale:

Glacial drife:

Pierre Shale:

-= Continued

155-67-11aaa
Test hole 348
Material Thickness Deptii
- (feet) (feet)
Topsoil, blackeeeeesmccccanaas B - 1/2 173
Till, light-browneeecceccecccaccccaccacaccaas 12 1/2 13
Till, gray-eemevceccecccncecccccncrccnccnacen 46 59
Sand, medium to very coarse, and gravel,
fine to medium, coarser material is mainly 4
detrital shale-e-we--- smmeeeccmecccaece—— 29 88
Sand, fine to very coarse, wainly detrital
Slidlememcccrccnnncnucnnccacccccnaccenana" 17 105
Sand, medium to very coarse, and sone
gravel, fine, coarser material is mainly
detrital shale, clayeye-=emececmccccccacna= 18 123
Shale, gray----e-cecccecaccccccccccaceccan-" 7 130
155-67-14cdd
Test hole 350
Till, light-brown, sandy and gravelly------ 6 6
Till, gray-=--ceceeceeccacccnccccncaccccncan 57 63
Sand, medium to very coarse, and sone
gravel, fine, gray, mainly detrital shale,
clayey-ccemcmcmacccmncccccccnccncncncnnee 7 70
Sand, coarse to very coarse, mainly detrital
shaleremeccccccnccccaccrccccccccccce e 5 75
Sand, coarse to very coarse, and gravel,
fine to medium, about one-half detrital
shale=-ccccccamcmcacccmc e cccccccaaes 51 126
Shale, gray----ee-acecccccmccccccccnnnaccanas 4 130



TABLE 1,--Logs of wells and test holes -- Continued

Formation

155-07=20aaa
Test hole 352

Material

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

Tepsoil, black-==wemcccmcccammccaccaccccaan
Till, light-brown-eee-eccecccccccccccncaca-
Till, gray----- cemecercscccmcemcccccaena———
Till, gray-browne-eeececeeocceomcccacancaan-
Till, gray--cecececcccceccnccccacannccccaunnan
Sand and gravel, gray, very clayey----==-=-
Till, sray-eecececccccecamcncocmccccmcccccana
Sand and gravel, gray, very clayey-«-e--e==
Till, gray-ceeececacaccacmmmcacccccccaas

Shale, gray--e-ecececccccncnmcacrcacancncne-

155-67-26ddc
Test hole 351

Topsoil, black-==mmcecmoccacomm e
Till; 1ight-brown e mm e e mmm v v
Till, gray---ee-eccocccmccccmmccccmcccmaaa
Sand, gray, coarse to very coarse, about
one-half detrital shale, clayey--~e-eee--
i DI - S AT —
Clay, silt and very fine sand, gravelly,

154

Thickness Depth
(feet) (feet)
1 1

5 0

37 43

4 47

4 51

3 54

17 71

3 74

17 91

5 100

1 1

5 )

15 21

5 26

49 75

13 93

7 100



TAGLE 1,--Logs of wells and test holes -- Continued
156-66-~30bbb
Test hole 344

Formation iaterial Thickness Depch
(feet) (feet)

Glacial drift:

Topsoil, blacke~~eccccacccaaa eeeemccenec—- 1/2 1/
Silt and sand, light-browne-e-cececcececac-a 21/2 -3
Till, gray-browneecese-ccececccccccancecnneas 5 8
Till, gray-esceccecccocnmmccnnccccaccmncan-" 15 23
Sand, gray, medium, very clayey-ee=eeme-ce- 4 g
Till, gray, gravellye-eeceeeccceccnceccccaana 9 36
Sand, coarse, and gravel, fine, gray, very
Clayeyremcecmcmccanccnccccccccncccnacana 4 40
Till, gray-eececcecccecmaccacccccnccccnccannna 50 99

Sand, coarse to very coarse, and gravel,
fine, gray, about ocie-half detrital shale,
very clayey----eceecececeranccccecccccanna- 24 114
Pierre Shale:

Shale, gray----ecececccccmaccoccccoccocaanan 11 125

156-67-306ddd
Test hole 345

Glacial drift:

Topsoil, blacke-ecmeccecacaan mmmememcce e 1 1
Till, or silt and clay, light-brown,
Eravelly-cecemccccecccaccce e e cean 4 5
Till, light-brown-e-ececccmcocmmcacaamacans 12 7
Till, gray---=ceeeccmecaccococcmcrcccccan e 39 56
Till, or,sand, silt and clay, gray,
gravelly-eecemccaaccaaacan cememmcmece———— 16 72

Sand, medium to very coarse, and gravel,
fine to medium, about one-half detrital

Shale-mcmcccumcccmcac e cccacccccaas R 9 81
Till, gray------- A 0 5 . e 15 96

Pierre Shale:
Shale, gray----eceeccccocmcemcaaccnnccnacas 4 100
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TABLE 2.--Records of

Depth of well snd depth to water: Depths given to hundredths or
tenths are measured; those given in units only are reported.

Date of measurement: For messured depths to water. For reported
depths to water this is date of report, not date of measurement.

Use of water: D, domestic; Ind, industrial; Irr, irrigation; M,
municipal; O, observation; S, stock; T, test hole only, water
not used; U, unused.

Tocation Ovner or nsame Depth of Diameter Type Date
No. , well or size completed

(feet ) ( inches )

150-62 F
1dad Mrs. Msude 8 12 Du -
Edbb o ad et o ora LI B NN S LI Dn LA
3aaa USBR auger hole k16 2 ceee Dr 1952
3abe Irwin Johnson 9 2h Du -
3abd Earl Johnson 6 * Dn e
3aca S. Clute 12 30 Du P
3acb C. C. Brudeseth 10 i Dn vees
3dad USBR auger hole h17 11 P Dr 1952
Toab M. E. Cuem 8 12 Du 1908
8vbb USBR auger hole Lk12 10 ceas Dr 1952
8dce Irvin Newhouse ' 17 + Dn cees
17baa Norman Forde ., 17 i Dn .
1T7caa Gerald Forde 18 2 Dn . .:
18saa USBR suger hole 413 19 ceee Dr 1952
21ba John Hanson 12
22aas E. E. Jurgenson —— on’ B ceet
224dd USBR auger hole 118 13 - Dr 1952
Jhaaa USBR auger hole 419 9 cens Dr 1952
Mbee Earling Steiberg 10 36 Du ceee
Mda A. B. Dahl 67 36 Dr ceen

156a



wells, springs, and test holes

.

Géologic source: Kd, Dakota Sandstone; Kp, Pierre Shale; Qg,
glacial drift except outwash deposits; Qo, outwash deposits.

Elevation at land surfaces: Land surface elevations at most
USGS test holes and USBR auger holes were determined by in-
strumental leveling; other elevations were determined from
topogrephic maps end may be in error by several feet.

Type of well: Du, dug; Dr, dfilled; Dn, driven.

Geologic

Depth to Dete of Use Elevation Remarks
water (feet measure- of source at land
below land ment water surface

surface)

3.90 10-13-50 D Qo 1,462 Water reported to be very good.
Supply not affected during

L drought in 1930's.

5.45 10-13-50 U Qo 1,h72

3.9 6-26-52 0 Qo ——

7.2 b- 3-53 0 Qo 1,470 Bee chemical analysis.

b 10-26-50 S Qo 1,472 Water reported hard, asdequate.

b .50 10-27-50 D Qo 1,472 ..Do....

6 10-27-50 D Qo 1,472 ..Do....

6 10-26-50 Irr Qo 1,472 Used to irrigate yard snd
garden. Water reported hard,
adequate.

4.5 6-26-52 0 Qo 1,475

6.0 h- 3-53

ST 10-13-50 D,8 Qo 1,470 Good supply during drought
years.

5.0 6-26-52 0 Qo 1,471 See chemical snalysis.

6.5 h- 6-53

1h 10-14-50 Dp,s Qo 1,470  Good supply during drought
years.
14 10-15-50 D,8 Qo 1,470
6 10-1k-5% D,S Qo 1,462  ..Do....
15.3 6-26-52 0 Qo 1,478 See chemical anslysis.
1603 h" 6"53
e 10-13-50 S Qo 1,460
5.82 10-13-50 p,s Qo 1,463
5.5 6-26-52 0 Qo 1,463 Depth to shale, 13 ft. Till at
12 ft.

6.8 L- 3.53

3.6 6-26-52 0 Qo 1,460 Till at 9 ft.

3.k k- 3-53

8.90 10-13-50 bp,s Qo 1,462  Good supply during drought

ears.
49.00 10-13-50 S % 1,464 Y

A=l



TABLE 2.--Records of wells,

Location Owner or name Depth of Diameter Type Date

- No. well or size completed
(feet) (inches)

150-63
lada James Forde 20 v Dn 1930
Ibvce Test hole 333 100 Dr 1950
1dba Calmet Loe 16 Dn 1906
2bbb State of N. Dak. 12 42 x b2  Du 1934
2dda USBR auger hole “09 15 ‘ Dr 1952
3cbb E. T. Brudeseth 1 Dn 1927
Ldsa Ruth Stubson 11 e Du 1945
6ecdl Elmer Kolstead 28.6 36 Du 1928
6ced2 - - 25.8 2l Du 1911
6dcdl J. E. Langley 27.6 2h Du 1935
6dcd2 | T 10.h 12 Du 1935
Tobb Mre. J. Olson 50. 18 Dr 1912
Qabbl Iver Johnson 22 K Dn T
9abb2 USBR auger hole 406 13 Dr 1952
9bdd Jacobson estate 2h 24 Du 1917
10bee Emil Hultgren 16 S Dn 1935
10dd4sa Test hole 332 100 Dr 1950
13ada Arnie Wessell 9.7 36 x 36 Du 1928
13bbb USBR auger hole 108 17 coee Dr 1952
1hbab Henry Kiefer 89 . Dr cnwn
15chbe csrtssisnne Spring vees .o ceee
15cchb cesassanes Spring cens . ceee
16bbb USBR auger hole LOT 12 — Dr 1952
16dad S R Spring e . cos
17abb Walter Hatlestad 1.8 NP Dn S
18cad cesesenn 33.2 18 Dr S5 %
19bdd Martin Christisnson 35 i Du 1916
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springs, and test holes -- Continued

Depth to Date of Use ' " Geologic ~Elevation Remarks
vater (feet measure- of source at land
below land ment water surfece ...
surface)
10 8-25-50 D,S Qo 1,467 See chemical analysis.
aumann CEE RS T . 1,470 See log. Depth to shale, 82
ft.
10 8-25-50 D Qo 1,470 Water reported moderately
hard, adequate.
5.95 8-25-50 S Qo 1,473  ..Do....
9.h 6-26-52 0 Qo 1,475
10 8-25-50 D Qo 1,480 ..Do....
9 8-25-50 S Qo 1,470 Water reported soft, adequate.
20.92 8-26-50  D,S Qg 1,500 Water reported moderately
hard, adequate.
11.10 8-26-50 Dp,S og 1,50 «uDBrinne
21.95 8-26-50  D,S Og 1,"95 Water reported soft, adequate.
6.08 8-26-50 S Qg 1,495 ..DO.ee.
k3.15 8-26-50 D,S Qg 1,510 Water reported moderately
hard, adequate.
%8 " E-Q =50 D Qo 1,476 Water reported soft, adequate.
3 e 23 O 00’ 1,47
123 §-26-52 ° ¥ 72 .
i5.21 8-25-50 D,S Qo 1,476 Water reported moderastely
hard, adequate.
13 8-28-50 D,S Qo 1,476 Water reported soft, sdequate.
g G e i veeeas T 5d 1,477 See log. Depth to shale,
0 ft. ,
. 5.80 8-25-50 S Qo 1,460 Water reported moderately
hard, adequate.
10.7 6-26-52 0 Qo 1,477
12.0 h- 6-53
70 8-26-50 D,S Og 1,50  woDwsas
g4 s g AP Sy Qg 1,400 See chemical analysis.
R ssensees e Qg l;hOO
7.2 6-26-52 0 Qo 1,475
8.0 he 6-53
L esss0n e se e Qg l,uOO 'oo%ouoo
10.10 8-26-50 D,S Qo 1,480 Water reported hard, adequate.
25.17 8-26-50 U Qg 1,h90 o
25 . 8-26-50 D,s Qg 1,510 ..DO....
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
~ No. well or size completed
(feet) (inches)

150-64

Saaa Test hole 339 110 5 Dr 1950
151-62

Idedl Glenn Wyman 235 5 Dr 190
ld0d2 OIdOOOO. ,4-8 2’4‘ DI' e .
2abe H. J. Anderson 268 3 Dr 19M7
2ced Olaf Joramo 67.0 48 Du 1910
3add Test hole 337 140 5 Dr - 1950
3bbb Marvin Christopherson 21.5 1k Dr 1947
3bdc Henry Bsker 55.3 22 Dr 1929
3dad J. P. Murphy 310 6 Dr veis
bbb Louise Longie Spring cvesn s ceue
Sadc S s ecoo0 00000 59.0 2)"' D'U. LA 2R 2N
pacc S. Senger 72.7 L Dr 1915
Teece Ingermund Peterson 52 22 Du P
Tede W. Peoples 50.8 e Dr ceee
8dca Mary Rustin 63.5 22 Dr 1925
9aad Alfred Brennen 50.6 — Dr 1915
9baa Donald Wessell 32.5 2L Du P—_—
9dcdl Charles Christopherson 187.6 L Dr o
9dcd2 ee@0.ann 50 .1 36 Du 1937
13cde A. J. Pare 26.2 30 Du ——
1habb ..do.... 32.h 30 Du 1936
15zaa Jim O‘'Hara 23.0 48 Du ceas
15ced G. F. Drews 12.7 Lo Du —
lé6cdhe Test hole 336 50 5 Dr 1950
19aas USBR auger hole hll 2h I Dr 1952
19aba M. J. Hartle 22.2 48 x 48 Du -
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and test holes -~ Continued

Depth to- Date of Use Geologic  Elevation Remarks
water (feet measure- of source at land
below land ment water surface
surface)
ceesene i d FENE T " 1,542 See log. Depth to shale,
97 ft.
62.80 7- 7-50 S Qg 1,515 Water reported hard, adequa’=.
: Aquifer, gravel above shala
Depth to shale, 235 ft.
Pxwwas eseenn U Qg «ev... Water unfit for stock.
116 T- 7-50 D,S 0g 1,550 Aquifer, quicksand. Water
reported hard, adequate.
65.03 7- 7-50  D,S Qg 1,547 Water reported moderately
; hard, inadequate during
drought years.
ceeses . ok T - 1,611 See log.
- 5.60 T- 7-50 S Qg 1,475 Water reported moderately
hard, adequate.
53.70 T~ T7-50 D,s Qg 1,517 Water reported hard, adequate.
109.27 T~ T7-50 D,S Qg 1,555 Water reported hard, inad-
egusate.
csseae ceverese Qg coena
56.41 7- 8-50 .. 1,497
46.15 8-19-50 D,S Qg 1,470 Water reported moderately
hard, adequate.
50.0 8-16-50  D,S Qg 1,501 ..DO....
Lk .03 8-11-50 1§} Qg 1.4hs5 ’
59.26 8-10-50 D,S Qg 1,525 Water reported hard, adequate.
h2.85 8- 8-50 D,S Qg 1,522 ..Do....
20.L7 8- 8-50 D Qg 1,096 ..Do....
35.45 8-10-50  D,s Qg 1,522 Aquifer, fine sand and clay.
Water reported hard,
. adequate.
49.39 8-10-50 D,S 0g 1,522 Aquifer, sand. Water re-
: orted hard, inadequate.
18.90 8- 9-50 U Qo 1,490 P ’ e
30.40 8- 9-50 D Qo 1,502 Aquifer, sand.
17.50 8- 9-50 S Qo 1,492 Water reported hard, adequate.
5.80 8- 9-50 D,S5 Qo 1,h72 PR [ [
cecnas ceenane T . 1,490 See log. Depth to shale, 43
ft.
19.9 6-17-52 0 " Qo 1,86 See chemical analysis.
21.26 8-12-50 0,8 Qo 1,483 Water reported moderately
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TABLE 2.--Records of wells,

Location Owner or name Depth of Diameter Type . Date
No. well or size completed !
(feet) (inches)
151-62 (Cont.)
Z0cchb Test hole 335 125 5 Dr 1950
20cde Rudolph Swenson 7.4 u8 Du 1907
2laad G. F. Drews 13.8 48 x L8 Du cone
23bbb School 9.5 Lo Dr cesse
25abb Clarence Rude 2h L 36 Du ceos
26bba USBR auger hole Li15 13 o Dr 1952
274d4 Elwood Christopherson 15 24 Du caes
29cbb E. W. Kjorlein 9.8 2 Dn 19k2
30aad oodO-ooo lh.l ’-}-2 x ""2 Du LA I ]
3ldac Henry Forde 10 v Dn veme
33cad E. W. Kjorlein test 2 100 TET Dr 1953
3hada Bert Verstag 185 6 Dr cens
3icad Joe Jormo 15.4 40 Du ceee
3bacc Ray Hass 225 cees Dr 1940
151-63
lcaa Ray Papachek 23.k 36 x 36 Du P
lccd w800 i .e 32.8 36 Du 15k 3
2saa F. E. Clifrt 165 b Dr 1915
2dde Ben & Phyllis Papachek 184 .2 L Dr I
3bbbl Herman Anderson 107 coee Dr 191k
3bbb2 W . TR 200 b Dr 1932
3edd August Carlson 62.8 24 Du g~
-bad Jack Beckstrand 200 5 Dr 1919
iche Albert G. Berg 135 L Dr 1916
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springs, and test holes -- Continued

Depth to Date of Use Geologic Elevation . Remerks

water (feet measure- of source at land
below land ment- water surface
surface) L : L
T faoer b ma iy . 1,465 See log.
6.80 8-12-50 D,S Qo 1,470 Water reported moderately
' hard, adequate.
9.80 8- 9-50 U Qo 1,476
7.00 8- 9-50 D Qo 1,471
16.70 8- 9-50 'D,S Qo 1,483 Water reported hard, adequate.
5.0 6-26-52 0 Qo 1,469 See chemical analysis.

11 8- 9-50 5 Qo 1,464 Water reported moderately

hard, adequate. ‘
6.60 8-10-50  D,8 Qo 1,465

. R S Qo 1,478 Water reported hard, adequate.

vowas L D Qo 1,469 ..Do.... ‘

w i P s Qo 1,472 Irrigation well, subsequently
constructed at this locatini.
Reportedly capable of yield-
ing several hundred gpm.

See log.

12 8-12-50 D,S Kp 1,465 Aquifer reported to be fine
sand. Water reported soft,
adequate.

7.87 8-10-50 S Qo 1,465 Water reported hard, adequate.

13 8- 9-50 D,S Kp 1,467 Water reported moderately '
hard, adequate.

19.81 8-18-50 U Ka 1,495

28.35 8-18-50  D,S Ka 1,495 Water hardness reported 20
grains per gallons: supply
adequate. Aquifer, coarse
gravel.

50 8-18-50 D,8 Qg 1,500 Water reported hard, adequate.

58.03 8-18-50 D,S Kp 1,517 Water reported soft, adequate.

40 8-23-50 D,S Kp 1,500 Water reported moderately
'soft, adequate; aquifer,
gravel. _ '

100 8-23-50 D,S Kp 1,500 Water reported soft, adequate.
: Reported clay 0-100 feet,
‘ shale, 100-200 feet.

135.92 g-gé-gg DBS Kd 1,515 Water reported hard, sdequate.

~z3- Kp 1,510 Water reported soft, adequate.

39.28 8-18-50 D,S Ka 1,500 Water reported hard, adequate.

159b



TABLE 2.--Records of wells,

Location Owner or name Depth of Diameter Type Date
No. well or size completed
(feet) (inches)
151-63 (Cont.)
cdd Gus Beckstrand 178 5 Dr 1918
6¢cbb Ralph Berg 36.1 36 Dr ST
Taac Herman Thelen 57.8 24 Du cens
Tabb Marlin Pulst 118.0 L Dr ceee
8adc Bob Wood 112.3 L Dr cees
10ccel ee@0. ... 28 L Dr 1948
10cce2 ..do.... 7.5 60 x 36 Du 1gk2
10cce3 Test hole 415 160 5 Dr 1951
10cech USBR auger hole 403 18 ST Dr 1952
12bece C. W. Moran 169.3 L Dr 1925
13add Carl Swenson 30 P Dn e
lhaaal R. L. Schlieve 150 L Dr 1928
1haaa? 2005 i wm 28 36 Du 1948
1lhaaa3l Test hole 338 100 5 Dr 1950
1laaah USBR auger hole 410 2h vees Dr 1952
1hdad John Manage hr.7 L Dr . ok 5
5aaa S. Papachek 15.1 a4 Du 1938
L5¢bb Alfred Carlson 32 24 Du 1907
.Bdas Test hole 416 85 5 Dr 1951
.6ddd Test hole hillh 100 5 Dr 1951
Taab Melvin Beckstrand 15.5 24 Du o aa
Tcaal Reeves Bros. 50 13 Dr 1937
7caa2 ..do,... 175 5 Dr 1920
3bbd Elizebeth Frederick L7.9 24 Du 1920
Jaba, Test hole hog Lo 5 Dr 1951
Jbeb Test hole LoO7 150 5 Dr 1951
dbed Test hole L08 120 5 Dr. 1951
Jcac Test hole L09 1k4s 5 Dr 1951
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sPrings, and test holes -- Continued.

Depth to Date of Use Geologic Elevation Remarks

water (feet measure- of source at land

below land ment water surface

‘surface) o
T0 8-18-50 D,8 Kp 1,525 Water reported soft, adequate.
: Aquifer reported to be

gravel.

33.10 8-23-50 U Ka 1,490 Water reported hard.
25.03 8-28-50 D,S Ka 1,500 Water reported hard, adequate.

: Aquifer fine sand and gravel
39.57 8-23-50 D,S Kp 1,500 Water reported soft, adequate.

Aquifer reported to be sand.
4k .93 8-17-50 u Kp 1,505
7 8-17-50 D Qo 1,470 Hardness reported to be 38
. grains per gallon. Aquifer,
gravel.
6.29 8-17-50 S Qo 1,470 Water reported hard, adequate.
: Aquifer, fine sand.
S teeveaes T .o 1,471 See log. Depth to shale,
: 147 ft.

12.1 6-26-52 0 0o 1,469

12.9 3-30-53

60.3 8-18-50 D,S Kp 1,525 Water reported soft, adequate.

22.00 8-12-50 D,s Qo 1,490 Water reported hard, adequate.

80 8-12-50 S Kp 1,486 Water reported soft, salty to
taste, adequate.

21 8-12-50 D,S Qo 1,486 Water reported hard, adequate.

snagis .wnw TO Qo 1,488 See log. Depth to shale, 97
ft.

19.9 6-26-52 0 Qo 1,488

19.60 8-12-50 U Qo 1,480

10.31 8-17-50 S Qo 1,472 Water reported bard, adequate.

23 8-17-50  D,S Qo. 1,k82 ..Do....

cevess PR T .s 1,480 See log. Depth to shale, 79
ft.

e S T - 1,464 See log. Depth to shale, 95
ft.

5.39 8-17-50 S Qo 1,485 Water reported hard, adequate.
35 8-17-50 D Kp 1,500 Water reported soft, adequate.
75 8-17-50 g Kp cieee  2uDOeen.
h2.09 8-28-50 5 Kp 1,490 ..Do....

NI ST T s 1,77 Se%tlog. Depth to shale,. 26

cenene PP T Qo 1,468 See log. Depth to shale, 145
ft.

5 iy - T - 1,478 See log. Depth to shale, 107
ft.

cesense Fhmaman i .o 1,481 See log. Depth to shale, 133

louyp

ft.



TABLE 2.--Records of wells,

Location Owner or name Depth of Diameter Type Date
No. well or size completed
(feet) (inches)

151-63 (Cont.)
20cda Test hole L22 195 5 Dr 1991
20cddl Test hole 423 190 5 Dr 1951
20cdd2 Test hole L5k 125 5 Dr 1951
20cdd3 Test hole 455 125 5 Dr 1951
20cddk Test hole 456 140 5 Dr 1951
20cdd5 Test hole 486 150 5 Dr 1951
20cdd¥ Test hole 501 186 g Dr 1952
20cddT Test hole 502 188 5 Dr 1952
20cdd8 Test hole 503 Lo 5 Dr 1952
20c¢dadg Test hole 50L 189 5 Dr 1952
20cddl0  Test hole 505 ho 5 Dr 1952
20cddll Devils Lake city test well 1 135 12 Dr 1951
20cddl2 Devils Lake city test well 2 155 12 Dr 1952
20dcc Test hole Lol 194 5 Dr 1551
21dsa Test hole 417 95 5 Dr 1951
22bce USBR auger hole Lolh 18 v s Dr 1952
22bdb Sigrid Carlson 10.6 24 x 24 Dr P
Sgg;d §r§$ M;grer. 1 13 Dn 1934
- W. Kjorlien test 3 8h 5 Dr 1953
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springs, and test holes -- Continued

Depth to

Date of

Use Geologic Elevation Remarks
water (feet  measure- of source st land
below lend ment water surface
surface) '

T SEENEES T - 1,483 See log. Depth to shale,
188 rt. ~

on IR — T .o 1,482 See log. Depth to shale,
186 ft.

19.08 8-1L-52 0 Qo 1,482 See log.

18.96 8-1h-52 0 Qo 1,484 ..Do....

19.01 8-14-52 0 Qo 1,483  ..DO.e..

18.62 8-14-52 0 Qo 1,482 See log. Depth to shale,
139 ft. :

19.95 8-14-52 0 Qo 1,483 See log. Depth to shale,
178 ft.

19.07 8-14-52 0 Qo 1,482 See log. Depth to shale,
183 ft.

19.23 8-14-52 0 Qo 1,482 See log.

19.99 8-14-52 0 Qo 1,483 See log. Depth to shale,
178 ft.

20.26 8-1h-52 0 Qo 1,484 See log.

19.02 8-14-52 T,0 Qo 1,182 See log and chemical analysis.
May be used later for
municipal supply for Devils
Lake.

19.02 8-14-52 T,0 Qo 1,482 See log. May be used later
for municipal supply for
Devils Lake.

ol ndon EeEEEES T - 1,480 See log. Depth to shale,
187 ft.

T, FEgEREE T - 1,477 See log. Depth to shale,

\ 87 ft.

14.0 6-26-52 0 Qo 1,477 See chemical analysis.

14,7 3-30-53

10.20 8-17-50 U Qo 1,470

10 11-4-5  D,S Qo 1,470

6.40 T-17-50 T Qo 1,470 See log. Depth to shale,
412 ft. This test hole
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subsequently drilled larger
to develop irrigation well
42 feet deep, 1T inches in
diameter. Reportedly
pumped 120 gpm. with 6.91
feet drawdown.



TABLE 2.--Records of wells,

Location Owner or name Depth of Diameter Type Date
No. well  or size completed
(feet) (inches)

151-63 (Cont.)

26dab Wilfred Peoples. 3.b 36 x 36 Du 1943
27cedl Mike Bosch 15 - Dn iess
27ccd2 Y (o TP 15 w Dn T
28zaa Test hole 418 200 5 Dr 1951
28add Devils Lake city test 3 78 L Dr 1951
28cch Test hole 412 90 5 Dr 1951
28ccd Test hole 410 200 5 Dr 1951
283da USBR auger hole LOS 16 .o Dr 1952
2%aacl Test hole 411 210 5 Dr 1951
29aac2 Test hole h2L 80 6 Dr 1951
29abbl Test hole 419 140 g Dr 1951
29abb2 Devils Lake city supply well No. 3 ... 12 Dr 1961
29abel Devils Lake city supply well No. 1 112 12 Dr 1961
29abc?2 Devils Lake city supply well No. I 89 12 Dr 1962
2%acb Devils Lake city supply well No. 2 110 12 Dr 1961
20baal Test hole 420 190 5 Dr 1951
2%baa? Test hole 487 150 5 Dr 1951
29bba Gothard Jacobson 22 .o Dn 1940
209das, Test hole LOS 140 5 Dr 1951
30bbb Carl Jacobson Lé . Du 193k
31dad Ester and Warren Smith k.1 36 x 36 Du 1921
32¢bb Clarence Molstead 18 . Dn 1945
33dbb Test hole 413 110 5 Dr 1951
3Ubbe C. J. Monson 18 . Dn 19hL



springs, and test holes

Depth to Date of Use  Geologic Elevation Remarks
water (feet measure- of source at land
below land ment water - surface
_surface)
2.29 8-1k-50 D Qo 1,470 Water reported hard, adequate.

10 8-14-50 D Qo 1,470 ..Do....

10 8-14-50 S Qo 1,470 Water reported moderately soft,
adequate.

ceves ceesene T . 1,468 See log.

Cwe N T Qo 1,476 See log and chemical analysis.
Depth to shale, 75 ft.

wEsen P il wy 1,468 See log. Depth to shale,

83 ft. ‘

PR AR T P 1,465 See log. Depth to shale,

194 ft,

10.3 6-26-52

1.7 3-30-53 0 Qo 1,473

ceeee o T .. 1,481 See log. Depth to shale,

203 ft.

15.87 -8-17-51 0 Qo 1,481 See log. Hole cased with 6
inch pipe and 5 foot screen,
to 67 feet for use as re-
corder well. Location is
very near test hole Lll.

“ T wnaweis v 1,482 See log. Depth to shale,
| 132 ft.

21.h4 11-15-61 M Qo T See table 3 for further data.

16.6 8- 9-61 M Go ceess  «eDOMees

17.7 5-14-62 M Qo svuns  saDOunas

1k .6 9-12-61 M Qo 5% 6 mn ssDOvss

R s i nmns P . 1,480 See log. Depth to shale,

’ 181 f£t.

18.99 8-1k-52 0 Qo 1,483 See log.

15 8-28-50 D,S Qo 1,480 See chemical analysis.

W 5 R T -~ 1,476 See log. Depth to shale,

127 ft.

.31 8-28-50 D,S Qg 1,500 Water reported hard, adequate.

- 8.05 8-28-50 D,S Qo 1,k75 ..Do....

9.6 8-28-50 D,S Qo 1,475 Water reported moderately
soft, adequate. _

Chows "R g T i 1,474 See log. Depth to shale,

. 106 ft.

10 8-14-50 D Qo 1,471 Water reported moderately
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TABLE 2.--Records of wells,

Location Owner or name ‘ Depth of Diameter Type Date
No. well or size completed

(feet) (inches)

151-63 (Cont.)

bea  G. H. Pincott 15.5 28 Du 1930
3lbed John Kolstead 8.6 36 Du 1905
ubdb  Albert Klinkhammer 35 10 Dr 1930
4bde  G. H. Pincott 0.3 36x36  Du 1943
3hcac Great Northern Railway 14 v Dn eree
hcba  G. H. Pincott 7.5 36x36 D 1918
3kcdb Elmer Alberg 11 i Dn 1933
34dab Siever Enstead 20 . Dn 1910
34dbe Great Northern Railway 10.7 Lk x Lk Du cee
3bada Test hole: 33k ’ 140 5 Dr 1950
151-6k4

laac Myron C. Munger 65 4 Dr 1946
ldbe Miles L. Johnson 51.3 36 Du i
2ace Clifford Carlson 26.3 36 Du e
2bda, Morris Brown 65 2L Dr cees
2cab School District 11.7 2h x 24 Du cees
2cac Tokio Community LL.0 L8 Dr 1939
2cba Joe Redday 32.8 2L Du coee
2cbd Grace Wallsce 36.7 e Du 1940
3aad Warren Adams 23.h4 - Du ceee
hedd Henry One Bear 23.1 2L Dr cvene
Secb Jim Cuddigan 18 36 Du 19k2
5ddd Anton Kurtz' 6l 2L Du vees
Ebad John Thompson L9.9 18 Dr coen
Taaa E. J. Lander Co. 33 18 Dr 1512
7cbb Melvin Morris L5 2l Dr 19k
10aaa George Ross ho.T 2k Dr ——
10ada Christine Ross 40.5 36 Du cove
10cce Boy Scouts of Americsa 87 L Dr 1947
1lcbb - 15.4 36 Du et
llcee Frank Jetty 9.1 L8 x 48 Du tees
1lbbb Rose Marie Guy 9.3 18 Du .
1lkabd Edmond Frederick 20 36 Du 1945
15bac Bill Nortz 18 . Du nr
15bbs, «.do.... 10.2 36 x 36 Du cees
15bbad Floyd Johnson 1L 30 Du 1948
15bdb H. Curry 2L 24 Du .
léasaa Woodlake Park 13.3 . Dr cese
16dce Louis Tornow 34.3 48 x 48 Du 1946
18bbbl Test hole 3h1 150 5 Dr 1950



springs, and test holes -~ Continued

Depth to

Date of Use Geologic Elevation Remarks
water (feet measure- of source &t land
below land ment water surface
surface) -
5.20 8-14-50 D,S Qo 1,471 Water reported hard, adequate.
5.2k 8-14-50 D . Qo 1,471 Water reported hard, inadequate.
8 8-15-50 D Qo 1,471 Water reported hard, adequate.
6.65 8-15-50 D Qo 1,471 ..DOvses
5 8-14-50 D Qo 1,471 Water reported moderately soft,
adequete.
L.60 8-14 <50 S Qo 1,471 Wa;ggqgg grted moderately hard.
3 D10 s Lup VepsT.oported nard, sdequste.
5.89 8-16-50 S Qo 1,hk71
e P 4 . 1,468 See log.
35 10-3-%0 D Qg 1,450 Water reported hard, adequate.
bk .36 9-27-%0 D,s Qg 1,500 Water reported moderately hard,
adequate.
18.3 8-22-47 ... Qg 1,505
30 9-28-50 D,S Qg 1,500 Water reported hard, adequate.
2.66 9- 1-50 D Qg 1,498
36.48 g- 1=0 M Qg 1,500 Water reported moderately soft.
25.13 9- 1-50 D,S Qg 1,494 Water reported hard, adequate.
28.96 9- 1-50  D,S Qg 1,500 +.DOeses
18.95 9-27-50 U Qg 1,480
14.80 9-25-50 U Qg 1,545
15 9-29-50 D,S Qg 1,560 Water reported hard, adequate.
55 9-29-50  D,S Qg Yy BTE o ole 558
1.7 10-9-50 D,S Qo 1,580
29 9-22-4k2  D,8 Qo 1,580 Water reported hard, inadequate:
30 9-29-50 D,S Qo 1,590 Water reported moderately hard,
adequate.
17.4 8-23-47 . wh Qg 1,490
1k.95 10-3-50 S Qg 1,510 Water reported hard, adequate.
10 10-11-50 D Qg 1,540 Water reported soft, adequate.
7.12 10-3-50 D,S Qg 1,492
6.25 10-3-5%0 D,S Qg 1,510
T.15 10-3-50 Qg 1,520
17.1 8-25-L7 D,S Qg 1,535
12 10-10-50 D Qg 1,530 Water reported hard, adequate.
8.85 10-10-50 U Qg 1,540
10 10-10-50 D Qg 1,525 esDOeees
6 10-10-50 D Qg 1,525 ..DO....
5.35 9-29-50 D Qg 1,530
31.52 8-31-50 S Qo 1,580 ..DOeces
cante SEESTEE T oo 1,593 See log. Depth to shale, 1k2
ft.
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TABLE 2.--Records of wells, springs,

'Location Owner or name Depth of Diameter  Type Date
No. well or size completed

(feet) (inches)

151-64 (Cont.)

18bbb2 N. H. Nelson 16,8 36 x 36 Du coes
20cbe Vernon Hanson 68.7 6 Dr l9§0
2lcbe State of North Dakota 53.5 36 Du 1920
2ldda John Chance 19.7 .3 Du 1947
22cde August Possen 35.2 4.8 Du 19235
23bad Russell Hopkins 9 36 Du seee
2hacal C. H. Carlson 15 2L Du -
2&&032 » 00 v o4 . 58 18 Dr s e
25bda Jim Montieth 33.9 2L Dr cess
26abe Clarence Tiegen 31.4 2k Du cues
26bba We S. Williems 200 6 Dr eses
28aca E. R. Brininger 1k 48 x 48 Du 1946
29bbb Test hole 340 130 5 Dr 1950
29bee Ray Kester 55.L 18 Dr “ven
29¢cha A. Doyle 49.0 18 Dr 1910
3laaa USBR auger hole k402 24 .o Dr 1952
3kaaa George Wallace 2l 18 Dr R
35abb Joe Merrick 53.0 2L Dr PP
151-65

2aaa Test hole 343 130 5 Dr 1950
2dcc Test hole 342 100 5 Dr 1950
licde Emil Nelson 20 36 x 36 Du S Emn
decad Bernard Haukom 20.1 48 x 48 Du 1935
Sbed Elias Bodal 30 2l Du 1908
5dddl H. Belcher 20 18 Du ceee
53da2 ..do.... o2 36 Du cene
Ebee A. Garness ' 60 .. Du cees
6cbb E. M. Zetter ' 50 36 Du —
Tabb T & [ PRpepg 30.7 2h x 24 Du cena
Tbee Albert Thompson 18.7 36 Du PP
Bbec Clarence Cetter 10 2L Du vees
9aba Bernard Haukom 22 24 Du 1913
9dad Frank E. Harris 20 48 Du 1906
12adal F. R. Stevens Estate 56.5 48 x 48 Du 1938
12ada?2 Y5> RE 55 L8 x L8 Du 1920
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and test holes -- Continued

Depth to Date of  Use Geologic Elevation Remarks
water (feet measure- of source at land
below land ment water surface
surface)
bh.17 8-29-50 U Qo 1,590
32.78 8-30-50 D,S Qo 1,584
40.32 8-31-50 D,S Qo 1,584 Water reported hard, adequate.
. 17.84 8-31-50 D,S Qo 1,560 Water reported soft, adequate.
32.98 8-31-50 D,s Qg 1,585 Water reported hard, adequate.
2, 9-29-50  D,S Qg 1,525 Water reported soft, adequate.
0 10-10-50 D,S Qg 1,490
15 10-10-50 D,S Qg 1,505
30.80 10-10-50 D,S Qg 1,517 Water reported hard, adequate.
27.68 10-3-50 D,S Qg 1,620 +.DOsess
140 9-29-50 D,S Kp 1,640 Water reported soft, adequate.
10 8-21-50 .S Qo 1, 560
p—— ceeeas T . 1,583 See log. Depth to shale,
. 126 ft.
35.50 8- 3-50 D,S Qo 1,600
33.10 8-31-50 D,S Qo 1,600 Water reported hard, adequate.
21.4 6-26-~52 0 Qo 1,572
21.2 be 6-53 \
10 10-10-50 D,S Qg 1,580 Water reported soft, adequate.
48.58 9-28-50 D Qg 1,570 Water reported hard, adequate.
» Bamdmn T .o 1,615 See log. Depth to shale,
123 ft.
PP A T .o 1,543 See log. Depth to shale,
89 ft.
10 10-4-50 D,S Qg 1,545 Water reported hard, adequate.
1k.3 7-24-47  D,S Qg 1,550  «.DOuewe
29 10-4-50 D,S Qg 1,540 ..Do....
18 10-4-50 D Qg 1,540 ..DOeess
10 9- L-50 S Qg 1,540 ..Do....
..... sensues  D,8 Qg 1,553  +.DO....
30.35 10-4-50 D,S Qg 1,5Lk esDOcoes
25.09 10-4-50  D,S Qg 1,532 ..DO....
11.73 10-4-50 S 00 1,529 ..DO....
8 10-L4-50 D Qo 1,518 «sDOssws
14 10-4-50 D,S Qg 1,550 Water reported moderately
s hard, adequate.
15.6 T-24-46 D,S Qg 1,543 eeDOccsn
53.0 9-28-42 D,S Qo 1,595 Water reported soft,
h1.7 8-23-h7 3 Q6 1,595  Sonaeguate.
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well of size completed
(feet) (inches)

151-65 (Cont.)

13dbc Clarence Peterson 80.5 L Dr . eess
1ibda Hannsh K. Lynn 91. 6 Dr 1940
17abb M. Carlson 50.0 24 Du cees
18bbe R. J. Nyland 29 43 Du 1946
18dad Mike Carlson 26.2 2k Du cnee
18dcd R. J. Nylend 20 “w Du R
2lcad L. Lamrose 22.5 18 Dr T
22dbe Dennis Cavanaugh 19.h 36 Du 1910
23bece Simon Goulet 99.7 L Dr 1939
2hdac John Skugland L2.3 24 Du ceen
25acd John Berkland L7 18 Dr " w
25bbb School District ikees . Dr vens
25bedb Floyd J. Brown 62.6 24 by B
25cdd Pete Nelson 29.8 L8 x 48 Du 1930
26bbb School District h7.7 2L Dr -
26dad John Berkland 39.4 18 Dr 1945
151-66

2acb Julius Nelson 21.4 36 Du teus
2bba, Y 30 2k Du ceen
2cde Joe Bushling 33.2 2L Du SRS
3aaa Pete Homelvig “3k.0 30 Du coes
3bab Clinton Allen 30 36 x 36 Du SEEE
heee Knudson 60 36 x 36 Du cena
S5add Tom Logan k2 - Du -
9cdb WOREE R e e 69.1 36 x 36 Du cene
10bee Tom Logan 30 2L Du -
12cda Henry Mustaph 50.9 2L x 24 Du P
12dad Leonard Nelson 32 2L Du cene
1habd Ed Lawrence 19.1 2k x 24 Du —
15bdel John K. Olson 2L L Dr % Sonn
15bdc2 N« o PPN 30 oo Du -
16addl Erling Anderson 50 30 Du S
1l6ada2 R [ T 25 18 Dr evve
17a8a Thorman Logan 60 36 x 36 Du wwEs
17ceal H. Bell 22l h Dr 1949
“Tcca? RN« o U 20 v Du cene
18acd Fred Grandahl 5h s Du cees
8dac Emil J. Anderson 56 36 x 36 Du cee
18ded e B Lo 36 x 36 Du ceee
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and test holes -- Continued

Depth to

Geologic

Date of Use Elevation Remarks
water (feet measure- of source at land
below land ment water surface
surface)
59.69 8-29-50 D,S Qo 1,595 Water reported 50ft, inadequate.
27.09 8-29-50  D,S Qo 1,560 ..Do.
42.05 10-L-50 D Qg 1,555
27 10-4-50 D Qo 1,510 Water reported hard, adequate.
20.33 10-k-50 U Qo 1,510
15 10-4-50 U Qo 1,510
18.5 8-26-50  D,S Qo 1,500 ° ..DO.ees
16.3 8-26-50 D,S Qo 1,520 + ..Do.ees
31.72 8-30-50 D,S Qg 1,604 ..Do....
33.58 8-30-50 D,S Qo 1,580 ..DO.sen
35.87 8-30-50 U Qo 1,540
k3.72 9-24-42 D Qo 1,540
b7.12 8-30-50 D,S Qo 1,545 Water reported soft, adequate.
2707 -: 8-30-50 D,S Qo 1,560 Water reported hard, adequate.
33.83 - 8-30-50 D Qo 1,562 +.DOeses
32.68 8-30-50  D,S Qo 1,558  ..DO.se-
5.00 10-20-50 U Qg 1,520
27 10-20-50 D,S Qg 1,510  +.DOeess
23.55 10-23-50 D,S Qg 1:530  «sDnnus
13.28 10-24-50 D,S Qg 1,520 ..Do..ss
15 10-25-50 S Qg 1,510 ..DO..ss
55 10-20-50 D,S Qg 1,570
22 10-20-50  D,S Qg 1,562 .DOeess
L5.64 10-23-50 Qg 1, 560
ol 10-20-50 D,S Qg 1,518 ..DO....
38.25 10-20-50 D,S Qg 1,558
28 10-20-50 D,S Qo 1,520 +.DOuees
16.00 10-20-50 D,S Qo 1,530
22 10-20-50 D Qg 1,540 seDOcses
28 10-20-50 S Qg 1,540 ..Do.
35 10-24-50 D,S Qg 1,560 ..Do.
21 10-24-50 Qg 1,560 Water reported soft, adequate
for 10 head of stock.

4O 10-23-50 S Qg 1,570
ceeese  easeses u Kp 1,590
18 10-24-50 D Qg 1,590 Water reported hard, edequate.
h2 10-24-50 D,S Qg 1,600 ..DOe..s
52 10-24-50 D,S Qg 1,590 ..DOeees
35 10-24-50 U Qg 1,590 -
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed

(feet) (inches)

151-66 (Cont.)

20abbl Ole Loken L0k 2l Du cone
20abb2 . - 50.2 36 Du ceee
20add John Loken 40 30 x 30 Du ceee
21bad Olaf Brenden Lo 2L Du coee
21bdd Andrew Thompson 19.7 48 x 48 Du ceue
2lcdel Harold Knudson 15 36 Du ceee
2lcde? N« o I 20 30 Du .
23add SR 25.1 2l Du oo
23Cd.c W. H. Bell Estate 25 .o Du so e
2hcad Mary L. Owens ThaT 2L Du veea
25cdc Helen Kennedy 106 6 Dr 1910
25cdd ee@00ans 15 2k Du §b b
25dcd Fred Swenson 125 6 Dr B—
26bcbl John Krueger 100 h Dr cens
26bcb2 .| T 12 2k Du —
26cce School District 26.5 12 Du cres
27cedl Ola Nyhusmeon 130 - Dr T
27cdd2 «odoe.., 15 . Du —
28dbe Leo Nelson 30 «n Du A
29ade Earl Melin 12 18 Dr §o4
29cde O. M. Erickson 8.3 36 Du cees
30aba Paul Melin 27 30 Du S
30cea 0. M. Erickson 18 .o Du Can
30cch s sllDivn e 26 24 Du cean
3lcaal Alfred Rud 18 36 Du R
3lcaa2 ve@0.as 15 .- .o v
31444 P. I. Nelson 18 2l Du .

32add L. B. Garness 26 24 Du w5
33ebe Melvin Erickson 28 18 Dr 1947
33ddd Verna Hancock 10 L8 x 48 Du —_—
3hace C. W. Fine 13.9 on Du e
35abb Fred Swenson 100 6 Dr e
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and test holes =-- Continued

Geologic

Elevation

Depth to Date of Use Remarks
wvater (feet measure- of source . at lend
below land ment water . surface
surface) ‘
29.60 10-26-50 D Qg 1,565 Water reported hard, adequate
) ‘ . for home use only.
43.32 10-26-50 S Qg 1,570 Water reported hard, adequate.
35 10-24-50 = U Qg 1,570 .
30 10-23-50 'D,S Qg 1,560  +.DO....
.79 10-2k-50 . U Qg 1,543 :
8 10-24k-50 - D Qo 1,530 Water reported hard, inadequate.
10 10-24-50 8 Qo 1,530 Reported adequate for 35 head
of stock.
11.3k 10-24k-50 D,S Qo 1,515
20 10-24-50 -« U Qg 1,530
11.80 10-24-50 D,S Qo 1,510 Water reported hard, adequate.
35 10-24-50 S Kp 1,478 Water reported soft, adequate.
10 10-24-50 D Qg 1,475 ..Do....
110 10-2k-50 D,S Kp 1,525 Water reported soft, salty, and
inadequate.
25 10-20-50 ] Kp 1,525 Water reported salty, adequate.
5 10-20-50 D a3 1,520 Water reported hard, adequate.
11.96 10-20-50 D Qg 1,525
S vessans S Kp 1,525 VWater reported salty, adequate.
10 10-20-50 D Qg 1,525 Water reported hard, adequate.
0 10-24-50 D Qg 1,525 Water reported soft, adequate.
5 10-24-50 U Qo 1,520 :
6.07 10-2h-50 S Qo 1,500 Water reported hard, adequate.
24 10-2h-50 D Qo 150  siDDeses
8 10-24-50 D,S Qo 1,520 ..Do....
20 10-24-50 S Qg 1,532 Water reported hard, inadequate.
6 10-24-50 S Qo 1,500 Water reported hard, adequate.
1 10-24k-50 D,S Qo 1,495 ..DOwess
15 10-19-50 D,S Qg 1,455 ..DOe.ss
16 10-19-50 D,S Qo l,h95 eeDO.e.s .
27 10-19-5%0 D,S Qo 1,500 Water reported hard, inadequate.
5 10-19-50 D,S Qg 1,440 Water reported soft, adequate.
13.50 10-24-50 D Qg 1,525
60 10-24-50 S Kp 1,510 Water reported salty.
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed

(feet) (inches)

151-67
1ddb Anton Mitzel gin 24 x 2k Du —
2bbe Horace Compton 34.8 . Du e
2bda, Carl E. Goranson 30 36 Du 1920
2bdc Horace Narueson 28 30 Du iwaa
2cab Oberon School W1 48 x 48 Du cees
2cac C. H. Goranson 35.2 48 Du 1940
2cba Hartley Nenson 28.5 48 Du 1920
2cbad Olaf Sorenson 25.9 36 Du 1928
2cca Congregational Church 19.7 2L Du —
2cdb H. E. Moyes 26.1 36 Du 1910
2cde Henry Ulmuss 21.8 36 Du P
hass Lars Jenson 18 18 Du cene
kddaa Jens Jensen 27.8 36 x 36 Du
Qaas, eellOsane 27 48 Du A
10aasl Edmond Buehler 9 2k Du P
10sas2 N .. T 10.1 36 Du e
10bad Virgil Hansen 21.% 36 Du BE%
10ddd Edmond Buehler 180 4 Du "
12abb George Buehler 180 L Dr .
12bbb Clarence Nielson 69.6 36 Du o
13bee Alvin Stenberg 31L.0 .o Du p—
1hbbbl Ivar Jorde 35 5 Du P
1hbbb2 sed0.aa. 150 L Du
1hdbe Mrs. Clarence Nielson 10 . Du “ang
1bkddecl Clarence Nielson 18.9 30 Du cees
1kdaec2 R | TR, ' 23.h 36 Du cen
1kdda N Lo TP 20.4 24 Du s
15addl Ivar Jorde 35 .. Du ceee
15ada2 «+d0.... - 270 L Dr 1926
15add3 villDunan 145 .o Dr -
2labs, Hans Narveson 8 . Dn ceea
22ads, George Hoeffner 28 2L Du R
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and test holes =-- Continued

Depth to Date of Use Geologic Elevation Remarks

water (feet measure- of source at land
below land ment water surface
surface)
17 10-17-50 D,S Qg 1,570 Water reported moderately hard,
‘adequate.
27.03 10-26-50 D,S Qg 1,565 ..DO....
25 9-12-50 S Qo 1,568 Water reported hard, adequate.
25 9-12-50 D Qo 1,560 eeDOceus
25.90 9-11-50 D Qo 1,562  ..DO....
21.50 9-13-50 D Qo 1,565 seDOCsas
21.13 9-11-50 D Qo 1,558 «DOvess
18.46 9-11-50 D Qo 1,558 Water reported moderately hard,
, adequate.
13.h 9-11-50 D Qo 1,555 Water reported hard, adequate.
18.k5 . 9-12-50 D Qo 1,560 ..DO....
16.30 9-13-50 D Qo 1,558 ..DO.... '
5 : 10-16-50 D Qo 1,554 Water reported soft, adequate.
22.50 ; 10-16-50 S Qo 1,540 +eDOCo e
8 10-16-50 D Qo 1;5480 uDOcsws
6 10-16-50 D Qo 1,542 Water reported hard, adequate.
7.0k 10-16-50 S Qo 1,541 ..Do....
9-82 1.0‘1.6'50 D’S OO l) 535 . ODOO s
ceees — U Kp 1,535 +.DO....
ceans cesenes U Kp 1,582 Water reported salty and in-
adequate in quantity.
63.67 10-17-50 S Qg 1,590 Water reported hard, adequate.
24 .88 10-17-50 D,S Qg 1,500 suDDisss
7 10-17-50 D,8 Qo 1,53 ..Do....
ceeee I S Kp 1,534 Water reported salty, hard,
adequate.
7 10-17-50 U Qg 1,525
9.45 10-17-50 D Qo 1,532 isDOws s
10.05 10-17-50 D Qo 1,534 seDOsess
10.90 10-17-50 S Qg 1,536 Water reported hard, adequate.
30 10-17-50 D Qg 1,545  ..DOeess
Cwanas ceeenas S Kp l,5h5 Water reported salty, in-
adequate.
ceses cvesene U Kp 1,545 .DOesss
.6 10-17-50 D,S Qo 1,520 Water reported soft, adequate.
1k 10-18-50 ° D,S Qg 1,530 Water reported hard, adequate.

167b



TABLE 2.--Records of wells, springs,

Location Owvner or name Depth of Diameter Type Date
No. well or size completed
(feet) (inches)
151-67 (Cont.)
23bcb George Schafner 3h.L 2k Du .o
23cbb V. E. Paulson 20.9 2h Du -
25bdd Henry Stenberg 26 2L Du cove
25cha Archer Drummond 14 96 Du ces
25cbbl ..30.... 125 i Dr
250bb2 I < To S 125 )4- Dr seoe
26bce William Drummond 13.5 2L Du core
26cbe Steve Keyes 150 L Dr cese
27aba John Paulsen 29.9 36 Du s
27cbe A. N. Kindem 20 2L Du cees
27daal John Paulsen 20 24 Du -
27daa2 « w300 4 wn 22.3 2k Du coee
28dad A. N. Kindenm 20 - Du P
152-61
30bch Test hole 421 60 5 Dr 1951
152-62
Tasb David Brown 38.6 30 Du coee
7dbad B. A. Osborne h7.1 30 Du —
9¢bb J. C. Coe 110 6 Dr 19kl
10cee Rebecca Calderwood 125 L Dr 1920
11dba. . .d0.... 7.3 . Du
12cad Margaret Blaufuss 108 5 Dr 1925
13accl James Fisk 112.4 6 Dr 1915
13acc? eedOea.s 113 4 Dr 1950
13ddel 0., 55.8 ol Du
13dde2 s (o TN 27.0 24 Du eeee
1habb Martin Rasmussen 43.6 24 Dr 1917
15bda Carl A. Rasmussen 45.3 2L Du 1936
15dchb Charles Starkhouse Lo.2 L Dr 1910
17ada Ben Zbytovsky 155 L Dr 1910
17chd M. J. Kirk 150 L Dr 1920
21bcal Morris Peters L5 20 Du 1901
21bca? P (- P 170 L Dr 1948



and test holes -~ Continued

Depth to Date of Use  Geologic Elevation Remarks
water (feet measure- of source at land
below land ment water surface
surface)
k. b7 10-18-50 D Qg 1,525 Water reported hard, adequate.
146 10-18-50 8 Qg 1,520 ..DO....
16 10-17-50 D,S 0g 1,535 ..DO.ess
3 10-17-50 S Qg 1,535 eeDO.ees
To) 10-17-50 S Kp 1,540 Water reported soft, salty,
inadequate.
o] 10-17-50 S Kp 1,542 Water reported soft, salty,
adequate.
8.70 10-18-50 D,S 0g 1,530 Water reported hard, adequate
for 30 head of stock.
s s TR S Kp 1,545 Water reported salty, adequete.
11.1k 10-17-50 U og 1,530 ‘
10 10-18-50 D,S8 Qg 1,502
7 10-18-50 D Qg 1,545 Water reported hard, adequate.
7.88 10-18-50 U Qg 1,545
10 10-18-50 D,S Qo 1,502 Water reported soft, adequate.
R S ) o 1,495 See log. Depth to shale, 22 ft
18.77 6-28-50 s Qg 1,502
20.73 6-28-50 S Qg 1,495 Reported stock do not like
water.
23.57 6-29-50  D,S Qg 1,497 See chemical analysis. Water
reported hard, adequate.
ceenn AT S Qg 1,470 Water reported hard, adequate.
16.12 6-29-50 U Qg 1,497 Water reported hard.
cssee VR D,s Kp 1,525 Water reported soft, adequate.
hi.62 T- 6-50 S Kp 1,527 Water reported hard, adequate.
22 7- 6-50 D Kp 1,527  +.DOeuse
17.08 7- k=50 S Qg 1,500 Water reported berd, inadequate.
15.84 7- 6-50 U Qg 1,500
21.68 6-29-50 D,S Qg 1,500 Water reported hard, adequate.
34.58 T- L4-50 D,S Qg 1,505 <.DOe.ss
25.86 T- 7-50 U Qg 1,495 Water reported hard.
57 .65 6-29-50 D,S Qg 1,490 Water reported hard, adequate.
. ceesenn U Qg 1,470 Water reported soft.
32.48 6-29-50 o Qg 1,480 Water reported hard, inadequate.
AT EREREEE D Qg 1,480 Water reported hard, adequate.
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed

(feet) (inches)

152-62 (Cont.)

23bdbl Hans T. Rasmussen ) 68 4 Dr 1935
23bdb2 wsille 5 5.8 . 28.3 2 Du 1897
25dde Walter Martin - 50 L Dr 1929
26ach Hubert Thelin 36.6 2L Du 1918
26acc N T S : : SR ITo DY~ 67 Du 1930
27ded Julius Rust 300 y Dr 1908
28abe Charles Starkhouse , 100 .o Dr cees
28caa Bob Martin : 130 1 . Dr 1938
31bda Roger Fields 143.7 h Dr P
34bebl Russell Walker 165 L " Dr 1945
3,-|-b0b2 ¢ e@0.ass 65 15 Du tase
152-63

2cbdl Ray Rutten 365 o Dr 1905
2¢ba2 7, o 135 6 Dr 1945
2cdbl Lloyd Fleming 22.0 36 x 36 Du S
2cdb2 & 30 a5 4 140 L Dr 1915
12aac John Brown 100 4 Dr 1918
13ade M. S. Kirk ‘ 175 4 Dr 1912
13cab Jim Lunes 3.4 24 Dr fuEi
1hbee 0. B. Wood 160 4 Dr 1910
1l6adb Merrick 101.1 L Dr SR
20cad V. L. Rice 55.L 28 x 28 Du 1928
21lbaa Paul E. Wood 94.8 L Dr T
2hba Bruno Holtz Spring .o .o cres
25acd Stanley Azure 37.8 L Dr e
25bab Bruno Holtz 148. L Dr 1945
28acd Herman Anderson 83 L Dr 1928
31dbs Gust Berg - 1hl L Dr 1622
32acc Ed Allard 35 36 Dr ceee
23cbe T sl RN 125 6 Dr R
3hbaa Carroll Anderson 64.0 4 Dr S B
35aga B. A. Rider 65 b Dr cene
36bedb Dr. Gallowey : 177 L Dr 1930
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and test holes -- Continued

Depth to Date of Use - Geologic Elevation Remarks
water (feet measure~ of source - . at land
below land ment water surface
surface) A

22.37 6- 6-50 D,S Qg - 1,490 Water reported hard, adequate.

18.18 T- 6-50 U Qe - 1,490 Water reported hard.

30 7- 6-50 D,S Kp 1,495 Water reported hard, adequate.

11.02 7- 6-50 S Qg 1,493  ..Do....

17.17 7- 6-50  D,S Qg 1,487 Water reported hard, inadequate
during drought.

LO.6k4 7- 8-50 D,S Qg 1,485 Water reported hard, adequate.

26.7Th T- b-50 D,S Qg 1,463 Water reported hard, in-
adequate.

ceees .8 8 D,S Qg 1,450 Water reported hard, adequate.

48.17 8-19-50  D,S Qg 1,465 ..Do....

bemen vieeses D,S Qg 1,485 ..Do....

36.88 T- b-50 U Qg l,h85 Reported inadequate for stock.

seven i U Kp 1,465 Water reported soft. Depth to
shale, 300 ft.

37.28 - T7-26-49 S Qg 1,465 Water reported hard.

13.41 7-26-49 U Qg 1,55 ..DOwses

29.9 7-27-49  D,S og ' 1,455 Water reported hard, adequate.

39.19 T7-28-k9  D,8 Og 100 o D8esns

50.16 7-28-49  D,S Qg L,W77  weDOssas

13.40 8-21-50 Qg 1,k25

- vieeees D,8 Qg 1L,YT?T  ..Do....

54.79 8-23-50 U Qg 1,k57

25.19 8-22-50 D,S Qg 1,454  ..DO«..s

43.12 8-22-50 D,S Qg 1,67 «Dowess

S I lIL S Qg 1,405 Water reported soft.

1:.32 - 8-21-5%  D,S Qg 1,472

52.88 8-21-50 D,S Qg 1,473 Water reported hard, adequate.

20 8-23-50 Qg 1,467 Water reported hard, well
capeble of yielding 300 gpm.

55 8-23-50 D,S Qg 1,492 Water reported hard, adequate.

32 8-23-50 D,S Qg 1,475 ..DO...s

32 8-23-50 D Kp 1,490 Water reported soft, adequate.

38.50 8-23-50 D,S Qg ' 1,503 Water reported hard, adequate.

50 ~ 8-21-50 D, - Qg 1,483  ..Do....

52.09 8-21.-50 Db,S Kp 1,515 VWater reported soft, adequate.
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TABLE 2.--Records of wells, springs,

Location Owmer or name Depth of Diameter Type Date
~ No. well or size completed

(feet) (inches)

152-6kh

1bbb Mrs. J. Abrshem 32 2k Dr 1936
2aca T T JR 26 2 Dr cees
2gcd sslDenss 28 2 Dr 1930
2cdd C. Peterson 28 21 Du 1941
3baal John Schela 4o 24 Du cone
3baa2 cslDupuse 36 - Du cense
3bee Lambert Kraft 50 2 Dr tees
3add Bureau of Indian Affairs 123 L Dr 1935
hdad Lambert Kraft 80 L Dr 1938
hadd N. B. Nelson 55 oo Du rr
5caa C. L. Young 150 l Dr 1922
5344 A. Dewan 65 . Dr 1941
éeed Peter Fields 150 b Dr 1943
Toed E. F. Palmer 150 6 Dr -
Bacc Mrs. Eva Kraft 36 36 Du 1932
9bde o 005 s s 14 36 x 36 Du T
9dddl John Kraft 60 2h x 24 Du 1927
94dd2 » 9000 0w o 20 oy Du p—
10aab Joseph Matohin : 160 4 Dr 1940
10adb Arie Geske e 18 Dr 1930
10bdd Phyllis Feather 4.6 36 Du ‘was
1lbda Clarence Cavanaugh 115 4L Dr 1936
llcce J. P. Kraft 28.4 2l Du 1948
12cab Clarence Cavanaugh 150 6 Dr §vin
13bac Ed Millerke 198 b Dr 1925
16cdd Clem Lohnes ‘ 150 e Dr ceee
16dcb Mrs. Head 35 36 Du A
1T7aba St. Micheel's Mission Spring . .s cees
17dabl N - TR 72 6 Dr 1940
17dab2 S T P 132 6 Dr 1930
1%dad Bureau of Indian Affairs okl L Dr 1937
20abb National Geophysical Co. shothole 85 5 Dr 1952
20baa PEN : {o FRERp 105 5 Dr 1952
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and test holes =-- Continued

Depth to Date of Use Geologic Elevation Remarks
vater (feet measure- of source at land
below land ment water surface
surface)
30.59 8-13-49 D,S Qg 1,465 Water reported hard, adequate.
23.h2 8-13-49 u Qg 1,450
15.41 8-13-49  D,s Qg 1,k37
14.43 8-13-49  Dp,s Qg l,th Water reported hard, inadequate.
ceens o S Qg 1,453 ..Do....
33 8-11-k9 U Qg 1,453
14.98 8-12-49 S Qg 1,k35 ..Do....
58 9-16-42 S .o 1,453
oo y W D,S Qg 1,455 Water reported hard, adequate.
ceene S e D,S Qg 1,457 Water reported soft, inadequate.
NPT . D,S Qg 1,475 Water reported hard, adequate.
57 9-22-42  D,S Qg 1,427 ..Do....
eans cieres. DS Qg 1,455 ..Do....
75 9-11-42 1,8 Qg 1,425 ..Do....
— Keamwns D,s Qg 1,447  ..Doeese
11.65 8~12-49 U Qg 1,k25
51 10-6-50 D,S Qg 1,h55 Water reported hard, inadequate.
3 10-6-50 S Qg 1,455 Water reported soft, adequate.
30 10-6-50  D,S Kp 1,455 ..Do.... |
20 10-6-50 S Qg 1,l41 Water reported hard, adequate.
10.92 10-6-50  D,S g 1,435 ..Do....
S %% g ek D,S Kp 1,470 Water reported soft, adequate.
16.25 10-6-50 D,S Qg 1,465 Water reported hard, adequate.
80 10-9-50 D,S Qg 1,430 Water reported soft, adequate.
S Sm s D,S Qg 1,485 Water reported moderately hard,
adequate.
41.87 10-9-50 S Qg 1,480 Water reported hard, adequate.
1.00 10-6-50 D,S Qg 1,490 eeDOcose
cesna - S Qg 1,408 Spring flows during entire year.
20 9-17-42 D Qg 1,530 Water reported hard, adequate.
Furnishes about 1,000 gpd.
ceeee PP D Kp 1,530 Water reported hard, but softer
than that from l7dcel. Call-
ed inadequate. Furnishes
1,000 to 3,000 gpd.
15k 9-16-k2 ... . 1,520
Flow 9- 3-52 Qg 1,500
Flow 9- 3-52 U Qg 1,480.
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TABLE 2.--Records of wells, springs,

Depth of Diameter Type

. Date

Location Owner or name

OCNO. well or size completed

(feet) (inches)

152-64 (Cont.)

22cdal John Solway 60 - 2l Du coes
22cda2 R . T 14.6 8 Dr cans
22dad William Leaf 3.7 36 Du cene
25bdb H. Sharp 60 2k Du caen
26decdl Hilda Behem Lo 18 Dr cees
26d0d2 s (o Iren 1.5 18 Dr seee
27dad School District 23.8 P Du teee
27dbd Dave Lemont 28 .e Dr cees
28bab Mrs. W. J. Neil 90 b Dr cees
28cce R. M. Doyle L4 .8 28 Du cees
31dbd Alex Smith 35 18 Dr -
32bad Kelly 30 .. Du vese
33bad Mrs. Bob Cevanaugh 59 18 Dr cese
33cad John Skuglan 11.0 36 x 30 Du cense
3kebb Mrs. L. Goodhouse 41 18 Dr 1942
3kdbd Mrs. A. B. Smith 24 - Du v
35aca Henry Henderscheit 21.3 18 Dr teee
152-65

1dda Walter Christisnson 30 36 x 36 Du 1837
Sbdb Archie Borstad L8 418 x L8 Du 1936
Toab Ella Smith 23 .o Du 1948
12adbl Concrete Sectionsl Culvert Co. 69 6 Dr 1937
12adb2 . | PO, 65 L Dr 1935
12daa Tony Lohness 26 36 Du 1943
16cbe AT T 1k .6 . .. R
16ddda U.S. Fish and Wildlife Service L9 b Dr 1935
17besa Bureau of Indian Affairs 112 I Dr 1935
17dcdh Richard Cavansugh 25.7 36 Dr raee
17dcc Bureau of Indian Affairs 24 .1 18 Du 1937
17decd I To JARN 28.9 18 Du 1937
17ddb s atlDe s k0.9 18 Dr 1939
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and test holes -- Continued;

Date of Use Geologic

Remarks

Depth to Elevation
water (feet messure- of " source at land
below land ment water surface
surface)
Lo 10-9-50 D,S Qg 1,450 Water reported hard, adequate.
10.60 10-9-50 u Qg 1,450 '
9.35 10-6-50 D,S Qg 1,447 Water reported soft, adequate.
25.5 8-22.L7 ... .. 1,480 s
rhEng R b,8 Qg 1,460 Water reported hard, adequate.
" eenes o D,S Qg 1,460 Water reported soft, adequate.
16.34 10-6-50 U Qg 1,450 Water reported hard.
16 10-6-50 D,S Qg 1,455 Water reported hard, adequate.
vewsa exgiavn s Byl Kp 1,480 Water reported soft, adequate.
20.49 10-9-50  D,S Qg 1,530 Water reported hard, adequate.
20 10-9-50 D,S Qg 1,575 Water reported hard, adequate
| ’ for 30 to 4O head of stock.
5 10-9-50 D,S Qg 1,570 Water reported soft.
20 10-9-50 D,S Qg 1,520 Water reported hard, adequate.
5.26 10-10-50 - Qg 1,560
23 9-22-42 D,S Qg 1,515 Water reported hard, inad-
: equate. -
16 10-9-50 D Qg 1,khs5
18.08 10-6-50 D,S Qg 1,440 Water reported hard, adequate.
23.07 8-16-49 s Qg 1,455 Water reported hard, inad-
; equate.
5 T-19-k9 s ve 1,463
19 T7-19-49 b,S Qg 1,485 S
22 8-10-49 " Ind Og 1,435 Water reported hard. Report-
‘éd pumps 100 gpm for many
* days at a time with only a
. "'small drawdown.
giugs ST D Qg 1,435 See chemical analysis. Lo-
. cated about 6 feet from
" 12abdl.
9.62 8-10-49 D,S Qg 1,450 Water reported hard, adequate.
6.80 8- 8-50 D Qg 1870 «sDOwwsn
2 9-22-42 D Kp 1,530 Water reported soft, adequate
- ..., .. for picnic grounds.
102 9-16-42 D Qg 1,450 ' Inadequate for domestic use.
13.6 9- 8-50 D Qg 1,500 .
9.98 8- 6-50 U Qg 1,502 Water reported hard.
14 .92 8- 6-50 D Qg 1,498 Water reported hard, adequate.
30.56 8- Lh-50 D Qg 1,506  «oD0asss
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed
(feet) (inches)

152-65 (Cont.)
17444 Bureau of Indian Affairs 35.7 2L Dr g
18cad Agnes Corbine 28.9 36 Du 1936
18dcd Bureau of Indian Affairs 20.7 36 Du cees
20ada T T 60 L Dr 1935
2laasa Jerome Kings 20 24 Du ceee
21bbe Bureau of Indian Affairs 19.4h 36 Du -
26bcd Art Lance 130 L Dr LEws
28bbd Julius Jabs 116 36 Du 1909
28ccd Howard Jabs 60.8 2k Du PRES
29s8d Julius Jabs e 36 Du 1919
3lcba E. M. Zetter L7 36 Du e
32cccl Archie Rohrer 38 418 x 48 Du "
32ccc?2 s A e 0 52.6 18 Dr e i
3Lbbb Frances LeDuc 8L.8 2L Du 1932
35daal Dr. G. F. Drew 75.0 36 x 36 Du 1900
35daa2 ee@0.ass 34,7 2L Dr coee
152-66
lcab Glen Geske 51.2 18 Dr 19kk
lcedb Rowan Kennedy 110 Ly Dr 1949
2ddce Charles Geske 38.8 ho Du o
Tebb Hanna Haskin 48.5 60 x 60 Du coee
10cece George Hunt 10.7 L2 Du 1946
12bce Sigrid Olson 83.0 24 Dr 1930
12dbe Mrs. Henry Longre 22.5 21 Du 1938
1l3ace Cordelis Little 30.3 36 Du P——
13bbe Rose Bigtrack 21.6 18 Dr cens
13bde Phillip Bigtrack 20.8 36 x 36 Du XS
15¢cbd F. Little 7.0 18 Du
17dcd Harold Bevven 90 L Dr 1928
18acal Earl T. Graham 57.4 . Du 1932
18aca2 s ollGin s o a 206.2 Y Dr 1916
18bbd Hilding Carlson 86.0 L Dr 1916
18ccc John H. Kelly 27.3 2L Du 1910
20aba, Roger Kelly 56.3 2L Du 1916

[
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and test holes -- Continued

Depth to Date of  Use ' Geologic . .~ Elevation " Remarks
vater (feet  measure- of “gource. - at land '
below land ment water: surface
surface)
22.78 8- L4z%0 D Qg 1,500 Water reported ioderately soft,
. : inadequate. ‘
13.90 8- L-50 D,S Qg 1,75 Water reported hard, adequate.
11.30 8- 4-50 Dp,s Qg 1,502 ..DGusws . ,
18 8- 8-50 U Qg 1,520
0 10-5-50 D Qg 1,500 ..Do....
13.30 8- 8-50 S - Qg 1,55 ..Do.... .
£ 78 9 coeases (5 8 - Qo : 1,630 Water reported soft, adequate.
111.5 10-5-50 D,S Qg ©. 1,640 Water reported hard., adequate
_ for 130 head of stock.
55.33 -~ 10-5-50 D,S Qg 1,600 Water reported hard, adequate.
k7.5 10-5-50 S Qg 1,630  ..DO....
eres e LRI BE Y I U QS 1J553 .
35 10-5-50 D,S Qg 1,550 Water reported hard, adequate
‘ « for 100 head of stock.
32.43 - 10-5-50 D,S Qg 1,550 Water reported hard, adequate.
77.21 8-29-50  D,8 Qg 1,630 ..Do....
65.15 8-29-50 D,S Qo - 1,612 eeDOGeus
27.10 8-29-50  D,8 Qo R T 1 1 S TR
18.76 8- 3-50 D,s Qg 1,445 “..Do....
20 8- L4-50 D,S Kp 1,445 Water reported soft, salty,
o ' S oL adequate.
31.40 8- 3-50 D,S Qg 1,463 Water reported hard, adequate.
31.20 8- 1-50 D,S Qg LAUATS  «iDQwses '
9.20 8- 3-50 D,S Qg 1,460 Water reported soft, adequate.
58.80 8- 3-50 D,S Qg 1,515 Water reported hard, adequate.
5.25 8- 4-50 D,S Qg 1,485 Water reported soft, adequate.
15.50 8-3-50 U Qg - 1,500
11.89 8-350 U Qg 1,493
12.80 8- 3-50 Dp,s Qg 1,500  ssD04ses
6.60 8- 3-50 D,S Qg 1,500 ..Do....
50 8- 3-50 D,S Kp 1,490 Water reported soft, salty,
_ s adequate.
36.7T4 8- 2-50 D,S Qg . 1,500 Water reported hard, adequate.
40.90 8- 2-%0 S Kp ~ 1,500 Water reported hard, salty,
. . o adequate. '
66.05 8- 2-50 U Kp 1,515 Water reported soft, salty.
17.14 8- 2-50 D,s Qg 1,525 Water reported hard, adequate.
37.20 8- 2-50 D,S Qg 1,485 ..Do....
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TABLE 2.--Records of wells, springs,

Location Owvner or name Depth of Diameter Type Date
No. well or size ] completed

(feet) (inches)

152-66 (Cont.)

20bdb Charles Blackmer 5.8 36 x 36 Du cees
20cdd Mrs. Carl Saunders 41.5 36 Du © eeea
21bbb Jerome DeWolf 48.1 18 Dr -
2lcea Mrs. Rosalie Sherman _ 12 ‘e Du cens
22ace Robert Cody 54 36 Du 1937
22ddb Mary Ann Clarke 18 18 Dr 19h7
23abb teseessesane , 18.9 36 x 36 Du 5§ a8
2hasb C. J. Ryan 26 2 Du 1919
2hbee George Young ‘ 33.3 2 Du .
25ach Mrs. Alvin Alberts ‘ 11.5 2k Du ceee
25bba Rosalie Thomas 165 L Dr P
25bdb Alma Robertson 89.53 b Dr £ % i
25¢che Episcopalion Church 150 L Dr s
26aad I ; 108.0 4 Dr cens
26bee J. Littleone 5h.l . Dr NP
26bdd Mertin 15.5 9 Du ceee
26cdd Frieda Jabs Lh7.1 18 Dr “w s
30bdb Anton Wetsil 52 L Dr CEE
31baa Henry Hanson 68.6 36 x 36 Du cees
33zab Richard Woolley 2h 2h Du 1933
33cdd Carl Logan 63 18 Dr 1946
152-67

1bce Dr. Stickelberger 35.5 L8 x L8 Du 1916
l1dad A. A, Taylor 50 - Dn 1910
2bce Fritz Stein 4ho.6 42 x k2 Du EERE
3abb Cowlie 40 36 x 36 Du ceen
Obba Griffith , 22.0 36 Du 1945
9dcc Carter Wright 26 36 x 36 Du .
10cchb Melvin Sieverson 26.2 36 x 3% Du cene
114dbb Lester Roberts 35.8 48 Du 1925
12ace Harvey Taylor k1.75 43 Du 1915
13ccal Howard Schmidt 30.8 2k Dr 1925
13cca2 . 2l « 24 Du 1912
13dce Test hole 23 90 5 Dr 1946
15dcd Burt Plummer 35 36 x 36 Du P
15444 John R. Hasel 28.h L8 Du —
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and test holes - Continued

Depth to Date of Use Geologic. Elevation Remarks
water (feet measure- of source at land
below land ment water surface
surface)
k.90 8- 2-50 U 0g 1,465
30.12 10-12-50 D Qg 1,543
29.01 8- 3-50 D,S Qg 1,470 Water reported hard, adequat-.
3 10-12-50° D Qg 1,465 Water reported soft, adecuwv..
42 10-12-50 D,S Qg 1,470 Water reported hard, adequ:ie.
15 10-12-50 D,S Qg 1,455 Water reported soft, adequate.
8.7 8- 3-50 U Qg 1,525
o veasaes D,S e 1,513 Reported inadequate.
16.62 10-11-50 D,S Og 1,565 Water reported hard, adequate.
b.32 10-11-50 D,S Qg 1,550
rEEwE A U Kp 1,580 Water level below 69 ft.
41.90 10-11-50 D,S Kp 1,525 Water reported soft, ined-
equate.
EREEE @ P D Kp 1,640 Water reported hard, adequate.
57.67 10-11-50 U Kp 1,520 ,
29.97 10-11-50 U Qg 1,470
12.15 10-11-50 D,S Qg 1,473
36.10 10-12-50 D Qg 1,550 «.DO..s
43 10-12-30 D,S Qg 1,525 ..DO.s.s
63.35 10-12-50 S Qg 1,5k2 T ) [o JUPRPRN
20 10-12-50 D,S Qg 1,542 Water reported hard, adequate
for 50 head of stock.
20 10-12-50 D,8 Qg 1,490 Water reported soft, adequate.
25.35 8- 1-50 D,S Qg 1,480 Water reported hard, adequate.
veesss. D,8 Qg 1,472 ..DO....
32.69 8- 1-50 D,S Qg 1,495 ..Do....
ceeee P D,S Qg LUGT  +uDOuswns
11.54 T- 5-46 D,S Qg 1,530 Water reported hard, inad-
equate.
6 10-13-50 D,S Qg 1,580 Water reported hard, adequate
for 30 head of stock.
11.26 10-13-5%0 D,S Qg 1,557 Water reported hard.
27.65 8- 2-50 D,S Qg 1,520 Water reported hard, adequate.
34.90 8- 1-50 D,S Qg 1,503
10.15 8- 2-50 D,S og 1,535 ..DOu.es
10-29 8- 2-50 D,S Qg 1,535 ««D0waws
canaa s R aw T oo 1,515 ©See log. Depth to shale,
75 ft.
30 10-13-50 D,S Qg 1,565 Water reported hard, adequate.
6.42 10-13-50 U Qg 1,560 Water reported hard.
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type D=te
No. well or size completed
(feet) (inches)

152-67 (Cont.,) ,

2lbad Albert Gustofson 30 36 x 36 Du
2lcdbl Walter Johnson 37.5 36 x 36 Du -
21lcdb2 o 20w w0 "1.0 36 x 36 Du .
22aab Peavey Elevators Lo 36 x 36 Du -
22bad Ike Kindem 30 2k Du e
22daa Olaf Severenson 35 ab Dr ves
23abb Lawrence Donaldson 53.0 24 Dr B
23bdd e o000 winws 28.5 2L Du .
2hcba Howard Schmidt cqen 2k Du -
25dda William Lansman 80 36 Du ¥ s
27dbcl Abe Griffin hl 2 36 x 36 Du —_—
27d8be2 [ T h6.1 36 x 36 Du .
27dbe3 ee@04uns 66.5 L Dr -
3hdba Horace Compton 38.3 36 Du S,
3hdde Hartley Nelson L. 2h Du ceee
35aadl Albert Wetzel 32.7 g Du .
35a8d2 csO0wan s ho.2 30 Du -
153-62

Iicdd Roy Steinhaus 63.7 U1 Dr coes
5bbdl Joe Roggenbuck 200 6 Dr 1946
Sbbd2 s olliesus 3k0 L Dr .
5dab Oscar and Sam Holgren 83.3 L Dr cans
6baa Mrs. W. M. Nelson 20.9 30 Du 1920
Tabe John Nesseth 189 ly Dr 1915
Tdbe P. D. Norton 57«8 L Dr 1920
8abel S. P. Mahoney 243.5 L Dr .
8abc2 ce@04enn 82 b Dr 1949
8dce John Wickum 161 I Dr 1919
16bce Vernon Hilgers il ] 18 Dr 1920
16ceab John Hilgers 180 h Dr 1910
l6cba Vernon Hilgers 151 l Dr 1946
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and test holes 2 Continued

Depth to Date of Use Geologic Elevation Remarks
water (feet measure- of source at land
below land ment water surface
surface)

15 10-13-50 D,S Qg 1,550 Water reported hard, adequate.

32.32 10-13-50 D Qg 1,575 +.DOeess

29.02 10-13-50 S Qg 1,575 seDOsees

20 10-13-50 D Qg L5600  wnlllieses

10 10-13-50 D,S Qg 1,550 eeDOcees

10 10-13-50 D,S Qg 1,562 ..DO....

16.20 8- 2-50 D,S Qg 1,558 ..DO....

10.59 8- 2-50 S Qg 1,555' Water reported hard.

ceess cessans D,S Qg 1,570 Water reported hard, adequate.

50 10-12-50 D,S Qg 1,560 «eDOscss

10.97 10-13-50 D Qg 1,580 eeDOcsas

L0.94 10-13-50 S Qg 1,577 Water reported hard, inad-
equate for 20 head of stock.

66.05 10-13-50 U Kp 1,575 Water reported salty.

33.04 10-26-50 S Qg 1,590 Water reported adequate.

36.47 10-26-50 S Qg 1,585

16.84 10-26-50 S Qg 1,585 Water reported hard, adequate.

25.97 10-26-50 D,S Qg 1,585 +.DO.w.s

24 .15 T- 7-50 D,s Qg 1,505 eeDOsese

20 T- b-50 D Kp 1,487 Water reported soft, salty.

20.00 T7- 4-50 S Kp 1,487 «oDBuwsss

20.83 T- 4-50 U i 1,493 Water reported soft.

15.90 7- h-50 D,S Qg 1,h97 Water reported hard, adequsate.

22 7-10-5%0  D,8 Qg 1,480  ..Do....

14,40 T- k50 D,S Qg 1,477 Water reported soft, adequate.

28.90 T- 6-50 U Kp 1,493 Water reported hard, very
salty.

15 T- 6-50 D,S Qg 1,493 Water reported soft, adequate.

22 T- 6-50 S Kp 1,479 Water reported hard, adequate.

- 6.48 T7-18-50 D Qg 1,483 ..Doe.es

25 ~ T-17-50 S Kp 1,500 Water reported soft, adequate.

14.90 T7-18-50 D,S Kp 1,487 See log. Depth to shale,
143 ft. Water reported

174 b
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date

No. well or size completed
(feet) (inches)

153-62 (Cont.)
16cbb Community well (Crary) 270 L Dr 1946
16ebe Wheatland School 32.5 48 Du 1937
léced Edward Neibauer 38.h - 2h Dr 5
17acd Louis Setter 26.5 36 x 36 Du 1920
17daa John Loften 18.3 18 Dr S
17dac Community well (Crary) Lo.5 48 x 48 Du 1937
17d4db Bernard Neibauer 28.1 48 Du 1900
18badl Edward Keck 60 4 Dr 1900
18bad? Clem Keck 82.9 4 Dr 1948
19cdb Mrs. Harold Viken 69 h Dr 1919
20dda C. A. Rye 82.5 I Dr 1915
204d4dd Richard Conlon 193 L Dr 19h7
21lbba J. P. Davis 164.0 b Dr 1946
30zadl Maher 38.5 30 Du ceve
30aad2 valOssss 180 b Dr 1927
3laaa George Brown 119 b Dr 1949
32daa David Brown 105 L Dr 1930
153-63
lcbb M. Setter ces 24 x 24 Du 1920
2aab F. Foster 165 ly Dr 1917
3bbb W. Halle 120 6 Dr 1916
S5abb T. R. Thelin 40 36 Du 1936
6babl W. Frith 35 36 Du csse
6bab2 s To JRPANAY 150 %% Dr 1917
Tece R. E. Ruger 124 6 Dr 1920 ¢
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and test holes -- Continued

Depth to Date of

Geologic

Use Elevation Remarks
water (feet measure- of source at land
below land ment water surface
surface) .
2044 7-18-50 D Kp " 1,486 See log. Depth to shale, 165
h ft. Water reported soft,
salty, adequate. Well re-
portedly yilelds about 3 1/3
gpm with about 80 ft. of
drawdown.
9.80 T-19-50 D Qg 1,483 Water reported hard, adequate.
k.69 7-19-50 U Qg 1,480
5.48 - 7-50 S Qg 1;480 o Dosaws
6.70 7-18-50 U Qg 1,482
9.06 7-19-50 D Qg LABE  odBieoms
15.28 7- 7-50  D,S Qg 1,83 . .Bossss
17 7- k-50  D,8 Kp 1,475 Water reported soft, salty,
adequate.
19.18 T- 7-50 U Kp 1,473 Water reported soft.
S e D,S Qg 1,471 Water reported hard, adequate.
19.88 7- 7-50  D,S Qg 1,493 ..Do....
Lo 7- 7-50 LD Kp 1,491 Depth to shale, 130 ft. Water
reported hard, adequate.
19.00 = =0 D,S Qg 1,481 See log. Water reported harg,
adequate. Well reportedly
yields sbout 4 2/3 gpm with
about 80 ft. of drawdown.
2. 7h 7-22-50 D,S Qg 1,512 Water reported hard, adequate.
ceses cessens D,8 Kp 1,507 Water reported hard, salty,
adequate.
sgEay $3kemnn D Kp 1,480 Water reported soft, adequate.
csene sesass D,S Qg 1,497 Water reported hard, adequate.
10.05 T-26-49 U Qg 1,485 Water reported hard, inad-
equate.
ceene cessses B;8 Qg 1,502 BSee chemical analysis. Water
reported hard, adequate.
ceees coreane D,S Qg 1,482 Water reported hard, adequate.
10.16 T-30-48 U Qg 1,475 Water reported hard, inad-
" equate.
A R D Qg 1,470 ..Do....
ceens creecas '8 Kp 1,472 Water reported soft, salty,
_ adequate.
P I LY D,s Kp 1,470 Water reported hard, adequate.
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date -
No. well or size completed
(feet) (inches)

153-63 (Cont.)

8daa A. Olson 88 - Dr cees
9abb C. Brudeseth 85 .. Dr &b
Qaca C. Herds Lo 24 Du 1910 ¢
llaas F. Foster 112 I Dr 1915
llcba H. Marquardt 154 b Dr 1928
12cabl G. Brick 36 36 Dr 1900
12cab2 B I T 92 L Dr 1949
13che H. Jack 133 5 Dr l9h9
1habb H. Marquardt 100 b Dr cees
1hada C. Jack T2 b Dr 1926
15¢cdc G. Fjelstad 112 L Dr 1920
15dda T. Olson 175 L Dr cevs
16bee M. Olson 150 6 Dr 1915
17dda ce@0cae. 180 L Dr S
20bba H. Thoe 92 P Dr 1925
20bdd A. M. Anderson 165 L Dr 1925
20dbd W 130 Ly Dr 1926
2lcdb T. Hanson 148 L Dr 1917
21ddc A. Newhouse 100 L Dr 1916
22bab E. Kjelden 88 L Dr SR
23ada W. Marquardt 120 i Dr N
23dch E. Hefti ' 119 y Dr 1923
25abe E. Erikson 125 L Dr 1918
26bac H. Kindervag 130 h Dr 1919
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and test holgs -- Continued

Use

Geologic Elevation

Depth to Date of Remarks
water (feet measure- of . source at land
below land ment water surface

surface)

S EREE IR—— ] Qg 1,475 Water reported hard, adequate.

ceens sEEsrae D,8 Kp 1,487 Water reported soft, adequate.

22.7h4 7-28-49 S Qg 1,483 Water reported hard, ined-
equate. v :

10.08 7-28-k9 s Kp 1,480 Water reported soft, inad-

‘ equate.

28 T7-25-49 D,s Kp - 1,500 Water reported soft, inad-
equate. Pumps dry at about
2 gm.

11.81 7-25-49 D,S Qg 1,485 Water reported hard, adequate;
well originally deeper -
partly caved in.

TP sesnnas D8 Qg 1,485 Water reported soft, adequate;
drift here at least 150 ft.
thick - well originally
drilled in drift to 150 ft.

35 . 7—23-&9 D Kp 1,238 Wag?rtiégort;dlsofiioa%iquate;

24.9 7-28-49 U Kp 1, epth to shale ;

10 7-26-L9  D,3 Qg Lugo  WebSE reported SOFE: agequate.

AR ks D,S Kp 1,483 Water reported hard, adequate:

water reported soft when well
was drilled. Water from
glacial drift aquifer may be
seeping into well. '

35.24 T-27-49 D Kp 1,500 Water reported soft, inad-

' equate.
FEbah A S Kp 1,467 Water reported hard, adequate.
46.78 7-30-48 U Kp 1,480 Water reported slightly hard,
, salty, adequate.

. Sk D Kp 1,480 Water reported soft, inadequate.

vErue Bemesys D,S Qg 1,463 Water reported hard, adequate.

- “%s oy EY D Kp 1,455 Water reported soft, adequate.

awEEg FUR—— D,S - 1,468 Water reported hard, adequate.

39.1k4 7-28-Lg D Qg 1,460 ..Do.... ’

28.17 T-27-h9 S Qg 1,487 Water reported hard.

15 7-25-49 D,S Kp 1,495 Water reported soft, adequate.

18 7-26-49  D,S Kp 1,500 ..DO....

wnewe cenevas D,S Kp 1,505 Water reported hard, adequate.

20 T-26-49 D,S Kp 1,487 Water reported soft, adequate;

1760
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TABLE 2.--Records of wells, springs,

Location " Owner or name Depth of Diameter Type Date .
No. : well or size : completed
(feet) (inches)

153-63 (Cont.)

26dcb H. Rutten
27a2a C. Conroy
27dbel T. Olson
27dbe2 » o005 cas
28add R ; [ g
30cab John Smoke
31lcda Ray Rutten
33add C. Thompson
3hedb Ray Rutten
35abb H. R. Rutten
35¢cce Anna Wagner
36bbd P. M. Sagvang
36ddb Robert Taylor
153-64

2abe H. Msher

2bba T. C. Sable
2bed Dukes

2bda L. Overvold
2cab Artclare Motel
2cce R. Young

2dac H. Maher

3asa A, R. Peterson
3aac Js Jaeger
3aba A. Swenson

177 &

110 L
160 6
27.2 36 x
145 b
Lo L
95 L
Spring oo
130 L

Spring _
40.5 2l
152 L

101 h

=

LTo)

11k
86

72
86
52

86
100
105

68

FERFE O FP0ME O

110 Y

Dr
Dr

Dr

Dr
Dr

L

Dr

Dr

Dr

Dr

Dr

Dr

Dr
Dr
Dr

Dr
Dr
Dr
Dr

Dr

LI I

1890
1900

1945
19hL

LI

o8 s

1918

1920

1907
1946

1940
1949
1951

1918
1929

et o8



and test holes -- Continued

Depth to Date of Use Geologic Elevation Remarks
water (feet measure- ~ of ~ source- at land
below land ment water surface
surface)
. 5 cevesne D,8 Kp 1,475 Water reported soft, adequate.
20 T7-26-49 D,S Kp 1,496 ..Do....
16.6k4 7-28-49 U Qg 1,k72 Water reported hard.
25 T7-28-49 D,S Kp 1,472 Water reported hard, slightly
salty, adequate.
8.05 7-28-h9 8 Qg 1,460 Water reported hard, adequate.
venee TR D,S Qg 1,440 ..Do....
N PR ces Qg 1,447 See chemical analysis.
4k .93 T7-26-49 5 Qg 1,470 Water reported hard, adequate;
driller reported shale from
40 to 125 ft. and gravel from
125 to 130 ft.
ceees ihmamn  mws Qg 1,430
295 7-27-49 U Og 1,467
seeen . D Kp 1,473 Water reported hard, adequate;
pumps about 1 gpm.
csens I . Kp 1,490 Water reported hard. Depth to
shale, 80 ft.
46.40 7-27-49 D,S Kp 1,475 Water reported hard, adequste.
cevns —— D,S Kp 1,463 Water reported soft, adequate,
pumps about 12 gpm.
- ceesnes D Kp 1,465 See chemical analysis. Water
reported soft, adequate.
12 11-1-48 D Kp 1,455 Depth to shale, 60 ft.
1k T- 7-49 D Kp eeess Water reported soft, adequate.
. AP D Kp 1,454 See chemical analysis. Water
reported soft, adequate.
cesns A s Kp 1,450
3.78 8-2k -9 0 Kp 1,443 :
PR caeseas D Kp «sses Water reported soft, adecuate.
15 T-14-k9 D Kp «eses Water reported soft, adoquste.
Well reportedly pumps 10 gpm
with less than 5 ft. draw-
, down.
15 7-11-49 D Kp «esss Water reported soft, adequate.
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for domestic use.



TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed

(feet) (inches)

153-64 (Cont.)

3abc J. Singer 35 k2 Dr 1929
3aca City Shops 90 b Dr 1947
3ach, Bergstrom Cabins 85 b br 1936
3adb Holbeck Water Works well I 8l 5 Dr 19h7
3ade C. Schmaltz 82 L Dr 1947
3bdd Bureau of Reclamation substation 75 5 Dr 1951
3cba E. Smith 102 L Dr 1910
3cbd L. Engh T0 L Dr 1941
3ecdb I. Clapp 130 L Dr 1909
3daa C. L. Amour 76 - Dr 1945
3dca I. Clapp 126 Y Dr P
Sagb R. Young hs 48 Du 1933
Scdcl G. Belcher 150 L Dr 1919
5cdc? B, S— 175 L Dr 1937
6abdb M. Meier 220 6 Dr 1932
6cbdl F. Jager 180 h Dr
6cbd2 o wllDis. o 5 5 Lo 24 x 24 Du -
beee S. Peterson 120 6 Dr P
Tbbb Test hole 194 155 5 Dr 19h9
Tbebl. E. F. Palmer 150 L Dr 1947
Tdechb Devils Lake Town snd Country Club 100 L Dr 1900
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and test holes -- Continued

Depth to Date of Use Geologic Elevation Remarks
weater (feet measure- of source at land
below land ment water surface

surface)

28 7-11-k9 U Qg «eee.. Water reported hard; formerly
supplied hotels and restaur-
ants in Devils Lake with
water for making coffee.

P TP D Qg 1,450 See chemical analysis. Water
reported hard, adequate.

6 7-12-h9 D Qg «ees. See chemical analysis. Water
reported soft, adequate.

11 5- 3-l9 D Kp 1,443 Depth to shale, 52 ft. Water
reported soft, adequate;
water hauled from this well
to residents in Devils Lake
for domestic use.

6 7-12-h9 D Kp «ees. Water reported soft, adequatc;
pumps 1,000 gpd.

T - . Kp 1,435 See log. Depth to shale, 38
ft. Log given only to 48
ft.

Lo 9-13-49 D Kp .e.s. Water reported soft, adequate;
pumps 23 gpm.

15 8- L-48 D Kp 1,447 Depth to shale, 65 ft; Water
reported hard, adequate.

12 8-31-kg D Kp «ee.. Water reported soft.

8 7-29-48 D,S Kp 1,4k5 See chemical analysis. Depth
to shale, 60 ft; Water re-
ported hard, adequate.

ceese w D,S Kp essss Water reported soft, adequate.

2L .16 9-12-hg D,S Qg 1,452 Water reported hard, adequate.

T I D Kp 1,450 Water reported soft, adequate.

WP g e U Kp 1,450 Water reported soft, salty,

adequate.

vrbnd SEwE S Kp 1,450 Water reported soft, salty.

pp— PP S Kp 1,450 Water reported hard.

16.80 T-29-48 D Qg 1455 .aDosess

38 9-11-k2  D,S Qg i BT S

— " a e ' 1,476 See log. Depth to shale, 148
ft.

b pws cecenae D,S Qg 1,485 Water reported hard, adequate;
pumps 23 gpm.

75 T7-13-49 Irr Qg 1,455 VWater reported soft, adequate;
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used to irrigate golf course.



TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well . or size completed

(feet) (inches)

153-64 (Cont.)

Basac S. B. Barr Ok 6 Dr 1920
8cdd E. Wilcox, Jr. 136 6 Dr enee
Qacd J. Frison 118 6 Dr 1908
9bad W. G. Rigger 119 6 Dr 1917
9cda L. A. Roberts 119 6 Dr 1902
9daa M. Rogers 104 L Dr 1951
9dab A. Peterson 104 L Dr 1951
9dad C. Montieth 80 b Dr cees
10cbb L. W. Ford 175 5 Dr i
104dd H. Maher 36 30 Du cons
1lbbel M. J. Cowley 98 L Dr 1912
11bbe2 <80, ... 100 b Dr 192k
1ldcd P. Mandy 80 L Dr 1936
12dbe s 400w w0 160 1 Dr 1923
16aab Great Northern test 3 120 6 Dr 1938
léaacl Great Northern test 2 93 6 Dr 1938
16aac?2 Great Northern test 1 103 6 Dr 1938
162ac3 Great Northern test L 101 6 Dr 1938
l6cead D. Jacobson 20 e Du 1949
16cchb Great Northern test 6 95 6 Dr 1938
léccel Great Northern test 5 106 6 Dr 1938
16cce?2 R. Culter 100 5 Dr 1946
1l6cde W. H. Summers 100 L Dr 1932
17aaa H. Monteith 168 L Dr 1949
17add R. Hanson 129 I Dr 1933
17bbe E. Wilcox 124 b Dr 1807
17dbe O. R. Hanson 150 5 Dr o
18aaa T. J. Eige 80 2L Dr 1928
18aba Carl Rype 123 L Dr 199
18abe C. Paulson 132 Ly Dr 1921
18ada Oline 52 6 Dr 1928
18bdd H. A. Samuelson 52 18 Dr 1935
18cac Community of Greenwood 6h.0 18 Dr 1930
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and test holes ~-- Continued

Deﬁth to

Date of Use Geologic Elevation Remarks
water (feet measure- of source at land
below land ment water surface

surface)

20 9- 5-42 D,S Qg 1,447 Water reported hard, adequate.

36 T- 7-49 D,S Qg 1,450 Water reported soft, adequate.

20 9-15-42  D,8 Kp 1,455 ..Do....

60 9"16"&2 D,S KP l "l-l","' ooDOocqo

15 9-15-42  D,S Kp 1,460  ..DO....

R R—— D Kp 1,bh5

- PP D,S Kp 1,448 Depth to shele, LO ft.

Shans ceesnas —_ Kp ljhhS
A I D,S Kp 1,4k3 Water reported soft, salty,

adequate.

4.76 9- 3-43 S Qg 1,445 Water reported hard, adequate.
cwuEn i 8 Kp 1,455 Water reported soft, inadequate.
P S bk B D Kp 1,455 Water reported soft, adequate.
40 ' 9- 343  D,S Qg 1,465 ..Do....

35 7-29-48 D,S ‘Kp 1,457 Water reported soft, salty,
adequsate.

ceaae cesreue T . 1,430 See log. Depth to shale, 76 ft.
29 10-11-38 T B 1,430 See log.

29 10-4-38 T o 1,430 S & o PR

T .. 1430 ..Do....

10.6 T- 7-49 D Qg 1,440 Well being dug when visited.

Rp— e, T s 1,445 See log. Depth to shale, 90 ft.
PR is S T - 1,440 See log. Depth to shale,

104 ft.

cxas oy D,S Qg 1,445 Water reported hard, adequate.
49.28 9-15-48 0 cg 1,450 Water reported hard; adequate

with excess iron.

40 10-17-49 D Kp 1,453 Water reported hard, salty,
adequate. Capacity to be
about 6 gpm.

ceeee ceerane U Qg 1,463 Water reported hard, adequate.
45,77 T7- 7-49 U og 1865 .oDowsss
veeeee.  D,8 Qg 1,473  ..Do....

i N BN U Qg 1,u4l  Water reported hard.

% 5 R D,s Qg 1,k62 See chemical analysis; Water

' reported hard, adequate.
cesne " D,S Qg 1,460 Water reported hard, salty.
ceens creesee U Qg 1,457 Water reported soft.

4 o gk b SuwRE S Qg 1,450 Water reported hard, adequate.
58.65 9-23-49 1§ Qg 1,450 Water reported hard.
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed

(feet) (inches)

153-64 (Cont.)

18cdc M. Latham 110 L Dr 1948
18cad E. Smith 1k0 L Dr 1935
18dbe Devils Lske Park Bosard 132 I Dr 1934
18dch Community of Greenwood 55.0 18 Dr 1530
19a&b A. Miller & C. Scholes 160 b Dr 1949
19add Camp Grafton Military Reservation 135 L Dr 1948
19badl «:d0..u, 158 L Dr 1906
19bad? ..do.... 252 L Dr 1948
19bbe Great Northern test 8 18% 6 Dr 1938
19dabl Camp Grafton Military Reservation 148 L Dr 1931
19dab2 I T 1k L Dr 1926
19dab3 o004 s 4o 118 i Dr 1925
19dabl - 138 L Dr 1905
19dac W - 148 L Dr 1925
19dad . PP 182 i Dr 1934
19ddal R 150 ly Dr 1943
19dda2 T 169 L Dr 1943
19dda3 N T 155 6 Dr 1938
21babl John Palmer 145 3 Dr 1938
21bab2 Test hole ho2 150 5 Dr 1951



and test holes -- Continued

Depth to ~ Date of Use Geologic Elevation Remarks
water (feet measure- of source at land
below land ment water surface

surface

- AP D Qg 1,460 Water reported hard.

70 11-1-48 D Qg 1,460 Water reported hard, adequate;
pumps 3 to 5 gpnm.

60 7-15-49 D Qg 1,475 Water reported hard, adeque.e;
used for community water
supply; pumps about L50 gal-
lons an hour.

50.32 9-23-49 D Qg 1,465 Water reported hard, adeguate;
used for water supply at
picnic grounds.

56.93 10-17-k9 D Qg 1,467 See chemical analysis.

5 enq P D Qg 1,467 Supply well at Camp Grafton;
wvater reported hard; pumps
12 gpm.

ceees ceescne D Qg 1,457 Supply well at Camp Grafton;
water reported hard.

wmnd cresees D Kp 1,457 Supply well at Camp Grafton;
water reported soft; pumps
6 gpm.

N cresans T - 1,470 See log. Depth to shale,

182 ft.

48,92 6-18-43 D Qg 1,467 Supply well at Camp Grafton;
water reported hard; pumps
T gpm.

S N—— U Qg 1,467 ..Do....

L0 9-16-42 D Qg 16T suDOswss

D Qg 1,467 ..Do....

53.68 9-12-hg D,0 Og 1,465 Supply well at Cemp Grafton;

53.97 T- 1-43 water reported hard; pumps
about 20 gpm.

56 .56 6-18-L3 D Qg 1,465 Supply well at Camp Grafton;
water reported hard; pumps
sbout T gpm.

66.68 6-18-43 T,D Qg 1,467 See log.

65.36 6-18-43 T,D Qg LE6T iDosses

65.08 6-18-43 Qg 1,467 See log. Supply well at Camp
Grafton; water reported hard;
pumped as much as 120 gpm;
now pumps sbout 54 gpm.

ceens ey D,S Qg 1,450 Water reported hard, adequate.

cesee B s i .o 1,445 See log. Depth to shale, 1L5
ft.
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TABLE 2.-~-Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed
(feet) (inches)

153-64 (Cont.)
Z21vca Test hole L0l 150 5 Dr 1951
2lcbd Devils Lake city test 1 155 L Dr 1950
2lcde Devils Lake city test b 2h9 L Dr 1950
26ceca W. Comer 110 L Dr 19k3
28bca Test hole 403 210 5 Dr 1952
28bcd Great Northern Railway 258 L Dr 1928
28cdc Devils Lake city test 2 200 L Dr 1950
35bdb C. E. Simon 35 18 x 48 Du ceee
36abd E. T. Nelson 130 It Dr 1920
153-65
Tbba Test hole 182 150 5 Dr 1949
2ace C. W. Buttz 142 L Dr 1939
2bce H. Charbonnesau 160 L Dr 1912
2ece Test hole 188 188 5 Dr 1949
3ecb R. Weed 10 30 Du 13900
3dad G. Sloman 120 6 Dr 1912
Labd H. Oram 165 Ly Dr 1927
Ledb P. Oram 165 L Dr 1941
hece o - 43 .o Dr cons
S5baal I. Bo 32 L8 Du “en
Sbaa® A - T 150 L Dr 1928
Sdca S. Thompson 10.5 36 Du e
5dbd I. Bo ewany WS % UB Du 1925
6asab M. Timbal 37.0 30 Dr o
bada S. Thompson 110 L Dr cene
6ece A. Moen 90 i Dr 1918
7&&0 Io BO ¢ e v o 36X36 Du sase
9444l J. Kostecki 180 L Dr —
94dddz2 » o0 s s 28 30 Du 1948
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and test holes -- Continued

Depth to Date of Use Geologic Elevation Remarks
water (feet measure- of source at land
below land ment' = water surface
surface)
. NI T .. 1,435 BSee log. Depth to shale,
142 ft.
AP csesese T . 1,440 See log. Depth to shale,
152 ft.
ceeee vesavas T Qg 1,440 See log and chemical analysis.
Depth to shale, 2u8 ft.
ceane S D Qg 1,445 Water reported hard, adequate.
S F— T .o 1,435 See log. Depth to shale,
195 ft.
30 8- 8-L9 D Kp 1,440 See log. Depth to shale,
234 ft.; Water reported soft,
adequate.
“wa e cecenee T - 1,430 See log. Depth to shale,
195 ft.
NPT I S Qg 1,485 Water reported hard.
ceene RS D,S Qg 1,450 Water reported hard, adequate.
wumEn Sk P .o 1,485 See log. Depth to shale,
145 ft.
30 9-12-42  D,s Qg 1,481 o
cwsnn sevungE S Qg 1,475 See chemical analysis. Water
reported Imrd, adequate.
ceaes o T .o 1,481 See log. Depth to shale,
176 ft.
T . D,S Qg 1,475 Water reported hard, adequate.
20 9-11-k42 D,S Qg 1,476 «eDO.ss
weunn ShEmunn D,S Qg 1,455 See chemical analysis. Water
reported hard, adequate.
TR S D,S Qg 1,450 Water reported hard, adequate.
L1 9-12-42 D,S Qg 1,415 Water reported hard; well dug
; in 1940. -
ceeen cereeas S Qg 1,453
% g 4 dé cesvense D,S Qg 1,453 Water reported hard, adequate.
8.69 9-16-h43 S Qg 1,415 1In spring area.
6.68 8-14-50 S Qg 1,420 Water reported adequate.
16.85 9-15-43 D,S Og 1,460 Water reported hard, adequate.
nmddd viveeee  D,8 Qg 1,454  ..Do....
ceeas S— D,S Qg LUUT  wuDoesss
13.67 7-15-k9 U Qg 1,k51
e ——— S Qg 1,463  ..Do....
PP bemummn D Qg 1L;U63  uDossss
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed
(feet) (inches)

153-65 (Cont.)

10aaa M. and H. Hanson 150 L Dr 1949
10aba H. Fitzpatrick 93 6 Dr 1927
10dbb C. Peterson 125 - Dr 1926
1lcdd C. Verschuri 75 b Dr 1913
12bbb Test hole 193 185 5 Dr 199
12ccd Test hole 191 175 5 Dr 1949
124dbb J. Weed 100 6 Dr 1917
123ad Test hole 195 150 5 Dr 1949
13caa P. C. Way 175 L Dr A
13cab Test hole 196 250 5 Dr 1949
lhace” B. Boland 285 L Dr ceen
14bbb Test hole 189 250 5 Dr 19h9
1hece Test hole 130 115 5 Dr 1949
lheda F. Walford 92 6 Dr 1912
1kdad R. Johnson 98 L Dr 1926
15dac H. Mayney 100 L Dr "
16bba T. McDonnell 200 6 Dr 1905
18444 W. E. Hocking 240.0 L Dr cees
19bab Sauer 100 h Dr isda
22bbb Test hole 197 265 5 Dr 1949
2libaa Test hole 192 180 5 Dr 1949
28dda R. Brown 49.0 24 Dr g
30bba, W. E. Hocking 154.3 4 Dr ceen
30bde B. Arnold 159 L Dr 1937
30daa C. Elstad 72 I Dr 193k
31bbb L. Brown 2h.1 36 Du 1917
32ccd B. Knudson 34 2L Dr ‘%
32dda A. Barstad 49 24 Dr 1946



and test hbles -~ Continued

Date of

182b

Depth to Use Geologic¢. Elevation Remarks
water (feet measure- of source at land
below land ment water ‘ surface
surface)
“n = e S Qg 1,480 See chemical analysis. Water
reported hard, adequate.
53 9-12-42 D,s Qg 1,475 Water reported hard, adequate.
s veeesss DS Qg 1,472  ..DO....
ceenn ssunisse DB Kp 1,485 ..Do....
ceees NUP—— T - 1,482 See log. Depth to shale,
177 ft.
PP cesenas T . 1,443 See log. Depth to shale,
168 ft. :
ww wnn v s D,S Qg 1,445 See chemical analysis. Water
reported hard, adequate.
. P T s 1,440 See log. Depth to shale,
143 ft.
ceses sessens D,S Qg 1,460 See chemicsal analysis. Water
reported hard, adequate.
ok b 8 Sy T . 1,442 See log. Depth to shale,
238 ft.
56.00 9-12-49 0 Kp 1,470
§oi s TTTTI T - 1,470 See log. Depth to shale,
237 ft. |
‘o w P P . 1,443 See log. Depth to shale,
110 ft.
L8.h1 9-12-42 D,S Qg 1,465 Water reported hard, asdequate.
Fank ¥ S D,S Qg 1,060 solBuswns
ceees vereees D,S Qg 1,455 ..Do....
sy PP S Kp 1,61 ..Do....
9.38 9- 6-50 S Kp 1,414k Water reported hard, salty,
adequate.
ceses cesenns D Qg 1,420 Water reported hard.
- S T - 1,439 See log. Depth to shale
257 ft. ‘
P wwn T o 1,421 See log. Depth to shale,
| 112 ft.
22.76 T~ 7-50 u Kp 1,420 Water reported salty.
43,32 9- 6-50 U Kp 1,485
12.1h 7-20-k9 D,S Kp 1,485 Depth to shale, 80 ft. Water
reported soft.
2L T-20-49 D,S Kp 1,460 Water reported hard, adequate.
20.50 9- 6-50 D,S Qg 1,452 ..Do....
27.0 7-20-b9  D,8 Qg 1,463
26 7-20-49  D,S Qg 1,452



TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed

(feet) (inches)

153-66

2aabl T. 0. Moen 103 L Dr 1915
28ab?2 o l0e wws 130 L Dr 1949
8dab R. D. Ward 20.0 2k Du .rnd
8dad . TP 22.0 30 Du ikt
13cca E. F. Zimmer 60.8 2h Dr 1937
1hbed L. A. Doheny 120 L Dr 1925
1heddl R. D. Ward 70 2h Dr 193h
1hcda2 2 s80 v 220 L Dr 1917
15cebl S. Ward 130 6 Dr 1920
15ceb2 v e@0..ins 30 5l Du 1930
15dch R. D. Ward 130 L Dr 1920
15dce Test hole L5 1ké 5 Dr 1948
19bbb Test hole 39 66 5 Dr 1946
19caa A 8.8 L8 x 48 Du PR3
20bab Test hole L2 239 5 Dr 19L6
2lasad Test hole Ll 103 5 Dr 1948
21bsb Test hole 43 230 5 Dr 1946
21bbb Test hole 4O 324 5 Dr 1946
22a88 R. Burdick 160 2k Dr 1921
22abe - R. D. Ward 50 L8 Du 1936
22bab Test hole 4L 130 5 Dr 1946
22dadl R. Burdick Wh ol 50 Du cere
22dad2 o 00% 540 67.0 2h Dr 1930
23aad School 2T L Dr 1938
23adc R. Burdick L46.4 24 Dr 193k

18352



- -.and test holes -- Continued

Depth to Date of Use Geologic Elevation Remarks

water (feet measure- of source at land
below land nent water surface
surface) ' .
15.91 T7-15-49 U og 1,457 See chemical snalysis.
Tawnnn 0 e D,S Kp 1,457 Depth to shale, 104 ft. Water
reported soft, adequate.
ceese ceesene S Qg 1,431 Water reported hard; adequate
: for 1,000 head stock.

12.36 9-12-46 S Qg 1,427 See chemical analysis.

20.28 9- 9-50 D,S Qg 1,447 Water reported hard, adequate.

30 9- 9-530  D,S Qg 1,457  ..DO.ns

50 9- 850 s Qg 1,477  ..Do....

R o o, U Qg 1,477 Aquifer reported to be gravel;
water reported too salty for
stock.

50 7-20-k9  D,S s 1,430

7 7-20-49 s Qg 1,430

60 9- 9-50 D,S Kp 1,457 Water reported soft, adequate.

b w R E R T s 1,445 See log. Depth to shale,

: 135 ©t.

e cecenes T .o 1,435 See log. Depth to shale, 51 f%.

3.99 9-28-50 U Cg 1,433

ceees Shsmann P Qg 1,425 See log and chemical analysis.

| Depth to shale, 236 ft.

1.25 10-7-50 T,D Qg 1,425 See log and chemical analysis.

ceeee cesecee T .o 1,425 See log. Depth to shale,

| 222 ft.

ceeee ——— T i 1,424 See log. Depth to shale,
319 ft.

15.25 9- 8-50 S Kp 1,450 Aquifer reported to be sand;

’ water reported soft, salty,
adequate.

16.18 9- 9-50 S Qg 1,lh7 Water reported hard.

R ceveans T .o 1,435 See log. Depth to shale,

112 f+t.

38.48 9- 8-50 U Qg 1,505 Depth to shale, 250 ft. Report-
ed inadequate. Test hole
drilled to 250 ft. but no
water found. Did not get to
shale.

3h.32 9- 8-50 D,S Qg 1,503 Water reported hard, adequate.

11.32 9- 8-50 D Qg 1,475 Water reported adequate.

36.85 9- 9-50 S Qg 1,480 Water reported hard, inadequate
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed

(feet) (inches)

153-66 (Cont.)

23ddel Michaels 211.9 L Dr —
23ddce e@0.... 9.1 2l Dr 1936
2hpac C. Griffin 30.2 2l Dr ceee
24dbbl W. E. Hocking Lo, L 6 Dr YT
ehdbba -OdOo.nc 52.1 ’!' DI’ ® s s
25dad W. Howard 100 - Dr ey
27s2a Michsels 59.6 2L Dr 1923
29adbl H. Howard 35.0 30 Dr Cee
29d4db2 «do.... 20.2 30 Dr r Y-
30dedl L. Martinson ‘ 28.3 36 Dr 1926
30dcd2 s w00 wws 23.h 30 x 30 Du 1930
31bdb E. Johnson 26.9 L2 x k2 Du 1919
32bba H. Howard 113:5 L Dr 194Nk
35aaa W. Howard 2.9 36 Du 1946
35bba M. Lanore 16.1 2k Du —
36bbd E. Frank 35.7 36 x 36 Du 1910
153-67

2dca Minnewaukan test 2 72 It Dr 19h7
3aaal G. D. Lagrare 30 6 Dr 1917
3aaa2 Y+ [o TR 180 6 Dr 1917
3abb W. Hahn 50 k2 Du 1928
3dcd N. Zacher 96 4 Dr 1943
13bad 4. Dickenson 24.0 3 Dr ——
13caa B. M. Knowlton 18 36 Du 1926
15ach W. Palmer 19 36 Du 1939
15acd A. Lindstrom 28 24 Du 1943
15ada Fairgrounds 20 48 Du 1935
15bad A. R. Foss 1k e Du 1882
15bbe Minnewaukan supply well 1 Li 10 Dr 1953
15bdal J. H. Archer 25 36 Du PR

134%



and test holes -~ Continued

Depth to Date of Use Geologic --Elevation Remarks
water (feet measure- of source . at land
below land - ment water surface
surface)
h1.92 9- 8-50 U Kp 1,500 Aquifer reported to be sand;
: water reported salty.
37.50 9- 8-50 S Qg 1,497 Water reported hard, adequate.
9.4k 9-27-50 U Qg 1,455
10.13 9- 6-50 D,8 Qg LAST «xDOxwss
11.24 9- 6-50 U Qg 1,k57
32.30 T-20-50 Kp 1,492 Depth to shale, 95 ft.
k3.21 9-8-50 v Qg 1,503
18.55 7-31-50 D,S Qg 1,145 Water reported hard, adequate.
8.8 7-31-50 S Qg 1,435 ..Do....
22.15 1-31-50 D,S Qg 1,457 Water reported hard, inadequate.
9.47 T-31-50 S 0g 1,450 Water reported hard, adequate.
19.02 7-31-50 D,S Qg - 1,463 ..Do....
10.22 9-27-50 S Kp 1,447 Water reported soft, salty,
inadequate.
30.98 9- 7-50 D,s Qg 1,454 Water reported hard, adequate.
l.72 9- 7-50 D Qg 1,425 Water reported soft.
28.86 9~ T-50 S Qg 1,457 Water reported hard, adequate.
5.38 6-13-h47 P Qg 1,430 See log and chemical analysis.
Depth to shsale, Tl f%t.
ceees P D Qg 1,460 Water reported hard, inadequate.
AP PP S Kp 1,460 Water reported salty.
cenns ceenane D,s Qg +see. Water reported soft, adequate.
svues I D,S Qg 1,463 See chemical analysis. Water
reported hard.
v S ceeians S Qg 1,439 Water reported soft, adequate.
13.60 T- 3-46 D,s Qg 1,433 See chemical analysis. Depth
to shale, 18 ft. Water re-
ported hard, inadequate in
dry years.
14 7- 3-U6 D Qg «esss Water reported hard.
10 7~ 3-46 D Qg 1,450 Water reported unfit for
drinking.
T7.95 T~ 3-46 S Qg 1,440 Water reported hard, inadequate.
5.15 7- 2-k6 5 Qg ssses Water reported hard, adequste.
10.75 L~ 8~53 M Og 1,461 See log and chemical analysis.
: - . Pumped 50 gpm during 24 hour
test. ' - ‘
6.98 2-h6 D,S Qg «+ess Water reported hard, inadequate.
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diemeter Type Date
No. well or size completed

(feet) (inches)

153-67 (Cont.)

15bda2 Minnewaukan test 11 98 .o Dr 1951
15bad R. B. Hoffman 22 48 Du 1928
15caa H. Hanson 26: 18 Du 1910
15asb B. M. Knowlton 11k 6 Dr 191k
1538ba H. S. Herman 22 30 Du 1939
15dbb- City of Minnewaukan L0 10 .o cens
15dbd Courthouse 60 o e a5
15dca F. Johnson 20 36 Dr 1900
15decl J. Hager 25 36 Du 1936
15dcc2 Test hole 523 50 5 Dr 1952
15dcd S. L. Burgess 25 30 Du 1900
l6caa J. Hoffart 50 36 Du cens
16dcd Test hole 515 50 5 Dr 1952
2laaa Test hole 517 50 5 Dr 1952
2laab Test hole 516 140 5 Dr 1952
2ldce F. Anderson 35 2L Dr 1939
22baa Test hole 520 50 5 Dr 1952
22bab Test hole 519 50 5 Dr 1952
22bbb Test hole 518 50 5 Dr 1952
23aaa Test hole 28 59 5 Dr 1946
23bab Test hole 36 80 5 Dr 1946
23bdd D. Burgess 22 36 Du cens
23dbb R. Newcomb 1k 60 Du 1937
23dbd vedon... 16.3 36 x 36 Du Cees
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and test holes -- Continued

Depth to Date of Use Geologic Elevation Remarks
- water (feet measure- of source at land
below land ment water surface
surface)
ceees S E b T Qg 1,449 See log and chemical analysis.
Depth to shale, 38 ft.
6.85 7- 2-L46 S Qg «vsse Water reported hard, inad-
equate.
. 6.23 T- 2-46 s Qg ceeer  +.DOenn
.27 T~ 3-U46 D,S Kp 1,460 uDOsans

C1h.43 T- 3-46 D Qg 1,460 Water reported hard, inad-
equate.

18.30 T7- 3-h6 D Qg «eees See chemicel snalysis. Water
reported hard, not always
adequate.

11.4 7- 1-46 D Kp 1,463 See chemical analysis. Water
reported hard, adequate.

7.60 7- 3-46  D,S Qg 1,460 Water reported hard, inad-
equate.

lo.27 7- 2-b6 D,S Qg 1,460 See chemical analysis. Water
reported hard, inadequate.

10.9 5-20-52 P . 1,461 See log. Depth to shale, ULk ft.

9.15 T- 2-h6 S Qg 1,455 Water reported hard, inadequate.

25.95 7- 3-46 D, Qg «esss Water reported hard.

22,2 5-20-52 T Qg 1,49%  See log. :

12.9 5-20-52 T Qg 1,472 See log and chemical analysis.
Depth to shale, 38 ft.

31.3 5-20-52 T Qg 1,503 See log. Depth to shale,
T2 ft. .

18.00 7- b-k6  D,8 Qg +e++. Water reported hard, inad-
equate.

8.5 5-20-52 T Qg 1,461 See log. Depth to shale,
28 ft.

L.l 5-20-52 i Qg 1,462 See log. Depth to shale,
36 ft.

L.k 5-20-52 T Qg 1,463 See log. Depth to shale,
38 ft.

ceoes R 6§ T .o 1,433 See log. Depth to shale,
55 ft.

ceeee R T i 1,445 See log. Depth to shale,
45 ft.

15.75 T- 5-46 D,S Qg 1,434 Water reported hard, inad-
‘equate.

T.94 7- 5-L6 s Qg 1,h3%  ..Do....

1h.27 9-27-50  D,S Qg 1,kh0 ..Do....



TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed
(feet) (inches)

153-67 (Cont.)

2liabb Test hole 37 86 5 Dr 1946
2libab Test hole 38 5 5 Dr 1946
25caa E. Johnson 22.3 36 x L2 Du coes
25cab A. Johnson L8 36 Du cens
3hkdce E. J. Nottestad L8 - Du ceee
35dac Nick Hisler L1288 L Dr X
35@bb L. Rickansrude 100 6 Dr 1926
36baa E. Johnson 3L.5 30 Du p—
154 -62

30dcc Howard Msher 162.3 L Dr 5
3lcec o0 o5 110.7 b Dr 1916
32aad C. J. Kalinowski 190 5 Dr 1910
32¢dbl Edward Kalinowski 36.8 2l Dr P
32cdb2 M | PR 190 b Dr I
154-63

Locd H. Weiser 95 h Dr TP
hece A. Svwenson 120 6 Dr 1922
kade L. C. Johnson 160 3 Dr 1910
Scee Test hole 127 50 ] Dr 1949
5dba Halgren Bros. 115 L Dr 1910
6asa Test hole 126 1o 5 Dr 1949
6abb H. Storman 75 L Dr 1923
Tabb Test hole 128 70 5 Dr 1949
Tecb C. K. Jerbertson 125 L Dr 1912
8bdb Serumjand Estate T2 L Dr o
8cdce Peterson Bros. 133 L Dr 191k
17abb G. Jenson 100 L Dr 1925
17cba G. Evenson 147 U Dr 1950
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and test holes =-- Continued

Depth to.. Date of Use Geologic Elevation Remarks
water (feet measure - of source at land
below -and ment water surface
surface)
PP baus o T . 1,430 See log. Depth to shale,
\ 70 ft.

# 5 I T - 1,434 See log. Depth to shale,
68 ft.

20.4 T-31-50 S Qg 1,455 Water reported hard, asdequate.

2k.55 7- 5-46 D,S Qg 1,465 See chemical analysis.

19,40 T- 5-46 D,S Qg ¢ssss Water reported hard.

31.51 8- 1-50 S Kp 1,470 Water reported soft, salty.

- " S Kp 1,450 Water reported salty.

18.1 7-31-50 U Qg 1,462 Water reported hard.

26.25 6-28-50 D,S Kp 1,500 Water reported soft, adequate.

12.90 T- 4-50 U " Kp 1,h97

15 6-28-50 D,5  Kp 1,505 ..DOe..s

16.76 7- 4-50 U g 1,486

veees P U Kp 1,486 Water reported soft, salty.

teeae T D,S e 1,475 Water reported hard, adequate.

cwwug op— D,S Kp 1,485 Water reported soft, adequate.
seens PSP EEHe D,S Kp 1,485 Water reported soft, salty,
adequate.

- I T s 1,487 See log. Depth to shale,

38 ft.

. sawswan D,sS Kp 1,518 See chemical anslysis. Depth
to shale, 20 ft. Water re-.
ported soft, adequate.

P - 1,471 See log. Depth to shale,

36 £t

PP PP D,S Kp 1,483 Water reported soft, adequate
except in dry years.

NP 0 i) . 1,485 See log. Depth to shale,

56 ft.

N ceseens D,S Kp 1,485 Water reported hard, salty,
adequate.

. e D D,s Kp 1,500 Water reported soft, adequate.

S A D,S Kp 1,491 Water reported soft, slightly
salty, adequate.

ok TR D,S Kp 1,496 Water reported slightly hard,
adequate.

camn sibeeas D Kp 1,513 Water reported soft, adequate.
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TABLE 2.--Records of wells, springs,

Location Owner or name . : Depth of Diameter Type Date
No. well or size completed
(feet) (inches)

154-63

18aaa R. Thompson 75 L Dr 1938
18dba P. 0. Thompson 258 L Dr 1912
19daa Test hole 588 90 5 Dr 1952
20bbb A. J. Anderson 130 L Dr 1922
28bba K. Miller ho 36 x 36 Du 1936
28bbe S [ TA 165 b Dr 1900
29bcd M. larson 176 L Dr 1948
30bee B. Olson 110 6 Dr 1910
30daa 0. Warmark .o H Dr e
3laaa P. Riplinger . . Dr v
32bbe. R. Halle 58 20 Dr 1925
32dbel T. R. Thelin 150 6 Dr 1938
32dbc2 S T TR Lo 36 ~ Du 1936
32dca «e@0.uas L0 36 Du 1936
32dce R Lo (PR 150 6 Dr 1935
33chb C. V. Landis 163 L Dr 1943
34bba E. Brash 82 L Dr 1947
36ccd S. G. Mshoney 240 L Dr 1919
154 -6h

1cdd Test hole 130 110 5 Dr 1949
1dda B. Moran 31.0 2L Du -
ldadad Test hole 129 120 5 Dr 1949
2cdd Test hole 132 €0 5 Dr 1949
3baa Test hole 135 110 5 Dr 1949
3bba Test hole 203 ' 113 5 Dr 1949
3caa J. Bragg T2 6 Dr 19h0
3cad Test hole 156 90 5 Dr 1949
3cdd Test hole 134 110 5 Dr 1949

1372



and test holes -- Continued
Depth to Date of Use Geologic Elevation Remarks
water (feet measure- of source at land
below land ment water surface
surface)
veses TR D,s Kp 1,493 Water reported soft, adequate.
ceeas crsecnns D,S Kp 1,533 Water reported soft, adequate.
See chemical analysis. Depth
to shale, 30 ft.
%t s . iy “s 1,556 See log. Depth to shale, 81
ft.
TTY sessees Db,S Kp 1,537 Water reported soft, adequate.
5.46 7-23-48 S Qg 1,475 Water reported hard, adequate.
s ewn I D Kp 1,521 s+ eDOesus
27 5- 5-49 D Kp 1,497 Water reported soft, adequate.
Depth to shale, 128 ft.
o caeseen D,S Kp 1,475 Water reported soft, adequate.
¥ i b g e D,S “s 1,497 Water reported hard, adequate.
ceens vissany Tyl i 1,475  ..Do....
30.13 7-23-48  D,S Kp 1,485 ..Do....
reees .‘...ﬁ. S Kp 1,483 Wag:rtﬁeggrtgdlsofté gdeqpate'
18.6L 7-30-18 D Qg 1,483 D shale
14.10 7-30-48 s Qg 1478 ‘Wa gf.f?ported rz gedpate.
. PP I D Kp 1,480 Water reported soft, adequate.
veoss sesseese D,S Kp casee «sDOcee.
Pawss ceseses D Qg cesas +DOs.. .
0 sxme wen D,S Kp +++s. Water reported soft, slightly
salty, adequate.
P S T - 1,461 See log. Depth to shale,
99 ft.
8.65 9- 1-49 S os 1,Lk67
ceene FFFEnnn s » 1,469 See log. Depth to shale,
114 ft,
S e R P e 1,463 See log. Depth to shale,
51 ft.
B E R S q - 1,465 See log. Depth to shale,
99 ft.
suEws 1 I - 1,467 See log. Depth to shale,
108 ft.
ceene PR ByS Qg 1,475 Water reported hard, adequate.
e 0 e T .. 1,466 See log. Depth to shale,
87 ft.
ceeee AR EE P - 1,479 See log. Depth to shale,
108 ft.
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed
(feet) (inches)

3dba C. L. Winnegge 160 6 Dr 1920
3dec Hyland 150 L Dr %
3344 Test hole 133 70 5 Dr 1949
heee Test hole 2X 32 L Dr 1949
hedd Test hole 1X 15 b Dr 1949
Sced J. Nahinurk 37.0 30 Dr cer
5dbd W. Hocking 26.0 18 Du —_—

6beb B. C. Steies 29 .. Du 1936
6ddd B. Baker 120 ™ Dr wwEe
Tadd E. Jodoin 36.0 24 Du S
Tdce J. Ziegler 27.5 48 x U8 Du -
8aad W. Hocking Spring - - cees
9dec Test hole 176 155 5 Dr 1949
10bbb Test hole 158 105 5 Dr 19k9
10cea Test hole 157 Il 5 Dr 1949
10cdd A. Kleven 85 L Dr I
12bbb Test hole 131 60 5 Dr 1949
12cde I. Clapp 39.0 L0 Du I
lhacel G. Shipley 26.0 36 Du e
lhacc2 «ed0uaus 158 L Dr “BEF
lhede A. Senger 18.2 30 Du N——
15abb ‘Test hole 3X 27 L Dr 1949
15caa M. C. Huffman 25.9 36 Du cere
l6asa Test hole 175 95 5 Dr 19k9
1l6adc T. Brill T—_— L Dr cane
17bbe H. VanlLien 29.0 28 Dr T
18dccl W. Frank 93 4 Dr 1920
18dcc2 s Lo TP 24.0 1L Dr -
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and test holes -- Continued

Depth to Date of © Use Geologic .. Elevation Remarks
water (feet measure- - of source = at land
below land ment water - surface
‘surface)
V- TP D,S Kp 1,480 Water reported soft, adequate.
PR cecenes D Qg 1,485 Water reported hard, adequate.
cevas " T - 1,467 See log. Depth to shale,
) ' 60 ft.
s b R T .h 1,465 See log.
comne BEEBE A T - 1,430 See log. Depth to shale, 13ft.
- 25.39 9- 7-43 D,S a 1,485 Water reported hard, adequate.
26.34 8-18-48 '
'13.60 9- 8-43 S Qg 1,475 Water reported hard, inad-
equate in drought years.
27.36 T- 7-48 D,S og 1,505 Water reported hard, adequate.
30 8-18-48 D,S Kp 1,480 Water reported soft, adequate.
23.41 9- 7-L3 S Qg 1,485
15451 7-30-49 D Qg 1,475 Water reported hard, adequate.
cesen R S Qg 1,467
veens L i .o 1,50k See log. Depth to shale,
146 ft.
ceees A T e 1,470 See log. Depth to shale,
101 ft.
- cessees T e 1,471 See log. Depth to shale,
30 ft.
- cecnnes D,S Kp 1,467 Water reported soft, inad-
equate in drought years.
. PU— T «s 1,463 See log. Depth to shale,
55 ft.
30.98 9- 8-43 S Qg 1,490 Water reported hard, inad-
equate in drought years.
16.84 8-26-43 D Qg 1,480 Water reported hard.
15 8-26-43 S Kp 1,478 Water reported salty, adequate.
15.85 8-26-43 S Qg 1,470 Water reported hard, inad-
v “equate.,
ok b B cereane T . 1,467 See log. Depth to shale, 23 ft.
11.01 9- L-43  Dp,s Qg 1,468 See chemical analysis. Water
reported hard, adequate.
ceans I T - 1,466 See log. Depth to shale,
83 rt.
27.62 7-30-49 D,s Kp 1,485 Water reported soft, adequate.
16.02 9- T-43 D,8 Qg 1,475 Water reported hard.
. PP D,S Kp 1,70 Water reported soft, adequate.

20.89 8- 3-u48 Qg 1,475
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed
(feet) (inches)
154-64 (Cont.)
20bbe Kerberg 20k g Dr 1923
2lada B. Fisher 125 . Dr e
21baa S. Blanchfield 63 b Dr 1950
22abbl G. Gergans 120 L Dr P
22abb2 Great Northern Railroad 112 12 Dr 193G
22bch G. Thelin 156 L Dr AP
22dcc Great Northern Railroad - 10 TO 12 Dr 1939
23aca E. Nootnagle 26.9 24 Dr o
23cad C. Swanson 28 18 Du .
23dbe M. Bloomquist 135 4 Dr —
2l.dba J. Frank L2 36 Du wwEn
2haad M. Kenner 110 L Dr 19hk7
25bedl C. Splesman 196 4 Dy -
25bcd2 o sl0 s 96 L Dr cens
25dba Ryan Estate 30.5 36 Du sens
26bac M. Iverson 124 L Dr 1938
26dcd 0. Sletheland 200 L Dr cees
27abc Great Northern - 11 80 12 Dr 1939
27cddl North Dskota State School for the
~ Deaf 76 L Dr 1946

27cdd2 NG [ BN 125 2.5 Dr .
27dbe C. Hager 100 L Dr 1908
27dbd W. A. Sprague 30.8 36 Dr 1926
27dcb Great Northern - 12 48 12 Dr 1939
28aad W. Hocking 78 I Dr 1927
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and test holes -~ Continued

Depth to Date of Use Geologic  Elevation Remarks
water (feet = measure- of source at land a
below land ment water surface
surface)
T cumnans S Kp 1,480 Water reported salty, and
‘ barely adequate.
a2 7- 3-48  D,s Kp 1,505 Water reported soft, sdequate.
coens snnesus D,S Qg 1,510 Water reported hard, adequule.
Pumps 4% gpm. '
5.50 8- 5-43 D,s Kp 1,465 Water reported soft, adequate.
8.62 8-27-43 P Qg 1,465 See log. Depth to shale,

105 ft. Reported pumped 20
gpm with 93 ft. drawdown
when tested.
- umhn cevreee D,S Kp 1,488 Water reported soft, adequate.
16.15 8-28-43 T Qg 1,475 See log. Depth to shale, 60
’ ft. Reported pumped 1l gpm
with 29 ft. drawdown when

tested.
18.22 8-27-43 D,S Qg 1,470 Water reported hard, adequate.
. e ST P D Qg 1,k70 Water reported hard, inadequate.
S s ¥ ceesona D,S Kp 1,470 See chemical analysis. Depth

to shale 45 ft. Water re-
ported soft, adequate.

3h.17 9- 3-43 D,S Qg 1,492 Water reported hard, adequate.
ceene ceeeess DS Qg 1,495 ..DO....
Su b cresean S Kp 1,478 Water reported salty, adequate.
ceens IR D .. 1,478 Water reported adequate.
22.73 9- 3-43 S Qg 1,480 Water reported hard, adequate.
PP RSB . RE% Kp 1,470 Water reported hard, salty.
19.h2 8-26-43 D,8 Kp 1,465 Water reported soft, salty,
adequate. =+
R SN EE T - 1,470 See log. Depth to shale,
80 ft.
p—— T D Qg 1,465 Water reported soft, adeguate.
TTL I Irr Kp 1,465 See chemical apnalysis. Water
reported adequate.
s N —— D,S Kp 1,470 See chemical snalysis. Water
reported soft, adequate.
15.31 8-27-43 D,S Qg 1,470 Water reported hard, inadequate.
17.87 8-28-43 U Qg 1,465 See log. Reported pumped 35

gpm with 29 ft. drawdown
when tested.
ceves I U Qg 1,468 Water reported hard.
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed

(feet) (inches)

154-6L (Cont.)

29abe Moffet ' 21.3 30 Dr v
29bacl H. Kenner 31.0 48 Du 1504
29b8.02 .odOo’.co 1.50 .0 DI‘ e w
3laaa M. G. Graham 97 6 Dr 1920
3laca R. M. Young 136 6 Dr -
32bbb City of Devils Lake 56 48 x 48 Du 191k
32bbd v edOu.ns 137 4 Dr 1931
33ads Davis Bros. 11.9 30 x 30 Du 1939
33daa «ed0.sns 8L L iy 1942
33cee City of Devils Lake 52 - Dr 1946
3lkaca Minn., St. Paul and Sault Ste.

Marie 13 6 Dr 1945
3hacd Central High School 96 6 Dr 1948
3hadb Seven-up Bottling Co. 155 6 Dr 1946
3ibaa Lincoln School 25 - Dr cone
3tbad Farmers Union Ccop. 142 L Dr 1938
3hbda K. Kurtz 21 2l Du 1929
3lcda M. Eisenzimmer 80 Y Dr 1913
3 das R. Barrickman 96 4 Dr 1927
3hdab City of Devils Lake 125 - Dr ceen
3hdac Devils Lake City Supply well A 1,530 8 to 3% Dr 1889

i9ca



and test holes -- Continued

"Depth to Date of - Use Geologic. Elevation Remarks
water (feet measure- of source at land
below land ment water ' surface
surface) '
12.03 8-24-43 U Qg 1,463
16.34 9- 7-43 S Qg 1,467 Water reported hard.
S PP - Kp 1,467 Water reported soft, soda tas*.
cenes cesanes — Kp 1,467 Water reported soft, salty,
adequate.
ceeee ceecnas D,S Kp 1,470 Water reported soft.
i P— S Qg 1,469 Water reported hard.
PP whmn s . Kp 1,458 Water reported soft,salty.
5.69 8-24-43 S Qg 1,445 - Water reported hard, inadequate
o b e D,3 Qg 1,435 See chemical analysis. Water
reported hard, adequate.
ceees - A D Qg 1,440 Water reported adequate.
ceees ceceeen Ind Kp 1,458 Depth to shale, 98 ft. Water
reported soft, adequate.
31.93 T- 7-49 D Kp 1,468 Depth to shale, Sk ft. Water
reported barely adequate.
20 5- L-L49 Ind Kp 1,458 Water reported hard, salty,
adequate.
13.97 8-31-49 D Qg 1,450 Water reported adequate.
20 7-13-k9 U Kp 1,457
ceene ceeenas D,Irr Qg 1,450 Water reported hard.
65 7-11-49 D Kp 1,442 Water reported soft, adequate.
22 7- 8-h49 D Kp 1,465  ..DOe...
ceoes cecnene D Kp l,h67 See chemical analysis. Water

reported soft, adequate.
Supplies domestic water to
people who come to well after
it.

Flows - M Ka 1,472 See log. Depth to shale, 25 ft.
Water reported soft, adequate.
Total depth reported to be
1,530 ft. but log availeble
for only 1,511 ft. Well
flows about 100 gpm but is
pumped at & rate of about
280 gpm with a pumping water
level 23 to 27 ft. below land
surface. Two "flows'" appar-
antly found in well: one at
about 1,300 ft. and one at
about 1,500 ft. Lower flow
plugged; water produced from
upper flow only.
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diemeter Type Date
No. well or size completed

(feet) (inches)

15h-64 (Cont.)

3hdad K. Olson 110 Y Dr 1948
3udba Grayson Hotel 110 . Dr ceas
3hdbd Menn Building 115 L Dr 1915
3U4dea Coca-Cola Bottling Co. 115 . 6 Dr 1936
3hdebl Devils Leke city supply well B 1,515 8 to 4 Dr 1930
3hdeb2 Devils Lake city supply well C 1,496 12 to 6 Dr 1950
3kdce Devils Lake city supply well D 1,500 12 to 6 Dr 1951
3udda Holbeck Water Works well 1 122 h Dr 1919
3h4adl Fairmount Foods 118 6 Dr 1936
3hadae s [ SUpRE. 117 6 Dr 1930
35bed Mercy Hospital 112 4 D 1935
35cac P. E. Abrshamson 110 L Dr 1929
35cbe Evangelical Lutheran Church 140 3 Dr 1918
35ech G. J. McIntosh 130 L Dr 1924
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and test holes -- Continued .

Depth to
wvater (feet
below land

surface)

Date of Use
measure~ - of
ment water

source

Geologicf Elevation
at land
surface

Remarké

20 T- 7-49 D

LI LT O

¢eo o000 D
LA R RO O ) D

bl 5- 3-k9

se s 00

Flows S M

FlOVS seocese M

FlOWS eves oo M

ssre0 0. D

® o000

55 11-1-48 - Ind

w 682000 Ind

4o 7- 7-k9

e s s une

20 8-23-49

LI

by Uu

Kp
Kp
Kp

Ka

Kd

Kda

Kp

Kp

Kp

Kp

Kp

Kp

191b

1,475

1,470
1,468
1,467

1,k62

1,k62

1,kk2

1,470

1,h62

1,h62

1,475
1,k70

1,h70

1,465

Water reported soft, adequate.
Depth to shale, 56 ft.

Water reported hard, adequate.

Water reported salty, adecuate.
Depth to shale, 60 ft.

See log and chemical enalysis.
Depth to shale, 90 ft. Watc:
reported soft, adequate.
Total depth reported to be
1,515 ft.; log from sample
study to 1,511 ft. Well
flows about 150 gpm; has
been pumped at a rate of 350
gpm; present pumping rate
about 225 gpm. .

See log and chemical analysis.
Depth to shale, 50 ft. Depth
reported to be 1,496 ft;
drillers log given to 1,520
ft. Well flows naturally but
is pumped for municipsl use.

See log and chemical analysis.

to shale, 100.£t., Well

RS oo

Depth to shale, 65 ft. Water
reported soft, adequate.
Water hauled from this well
to residents in Devils Lake
for domestic use. -

Depth to shale, 55 ft.. Water
reported soft. .o

Water reported soft, inadequate;
pumps about 6 gpm; also have
four other wells of compar-
able depth and production.

Water reported soft, adequate.

Water reported soft, inad-
equate. o

Water reported soft, adequate.

+:DOceen



TABLE 2.--Records of wells, springs,

Location Owmer or name Depth of Diameter Type Date
No. well or size completed
(feet) (inches)

154-64 (Cont.)

35ceel Lake Region Bottling Co. 100 6 - Dr coes
35cce2 Holbeck Water Works well 3 112 . Dr 1938
35cdb F. Moffet 78 L Dr 1538
36ede B. Imberg 20 .o Dr 1920
154-65
2ddad J. M. McKay 32 L8 Du 1893
3aca L. Bellows 180 e Dr —
5dde A. Skramstad 125 iy Dr ceos
facdl P. Stoeser 135 L Dr 1935
bacd2 « 5O www 166 L Dr 1913
Tdaa M. Johnson 67 L Dr 1925
9ede A. MacDiarmid 76 L Dr R
10cac R. V. Ketterman T1 - - Dr 1022
104da Ole Moen ‘s L8 Du ceus
libad " M. MacDonald 190 win Dr cwae
12bdcl R. Frith 160 - Dr g
12bdc2 ..do.... 20 * 0 Du L N B N
13bbha W. H. Wilson 140 L Dr 1925
13bce Test hole U4X 57 5 Dr 194k9
1ladd G. Jahnke 47.0 2l Dr 1937
1lbad Konzak Bros. 82 L Dr 194k
1hdca Minn., St. Paul, and Sault

Ste. Marie Railway 180 oy Dr vese
1hddb G. Jahnke L5 24 Dr 1940
1kdde C. B. Halle L5 36 x 36 Du 1@
15zas, H. P. Moen 96 L Dr ceee
15ddel Konzak Bros. 50 L Dr 1943
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and test holes -- Continued

Depth to Date of Use Geologic Elevation Remarks
water (feet measure- of source at land
below land ment water surface
surface)
cunnw T — Ind Kp 1,465 Water reported soft, adequate.
Water treated end used in
manufacturing soft drinks.
L5 5- 3-k9 D Kp 1,465 Depth to shale, 60 ft. Water
reported soft, adequate.
Water from this well hauled
to residents in Devils Lake
for domestic use.
10 7-1k-k9 D Kp 1,470 See chemical analysis. Water
' reported soft, adequate.
- CEEUR D Qg 1,463 Water reported hard, adequate.
- 21.88 9-13-43  Dp,s Qg 1,472 Water reported hard, adequate;
inadequate in drought years.
wumnm e DS Kp 1,66 Water reported soft.
NP T D,S Qg 1,466 Water reported hard, adequate.
ceens ceeess.  D,S Qg 1,477  ..Do..s.
31.49 7-15-49 U Qg 1,475 Water reported hard.
LY 7-12-h9  D,S Qg 1,476 ..Do....
52 7-12-k9  Dp,8 Qg 1,480 Water reported hard, adequate;
well originaelly 110 ft. desp.
25 7-13-4k9  D,S Kp 1,466 Water reported hard, adequate;
well originally 81 ft. deep.
13.00 9-11-43 U .. 1,470 '
. ceseans S Kp 1,460 Water reported hard, salty,
adequate.
e 4 1 PP S Kp 1,480 Water reported soft.
5o wus vetesas D Qg 1,l80 Water reported hard, adequate.
22.95 8-17-L8 S Kp 1,475 Water reported hard, very salty.
e TP, T .o 1,465 See log. Depth to shale, 51 ft.
15.75 9- 9-43  D,8 Qg 1,466 Water reported hard, adequate.
10.59 9-2h-49g S Qg 1,b50  ..Do....
ceses €%y U Kp 1,465 Water reported hard.
30 8-17-48 D,S Qg 1,460 Water reported hard, salty,
adequate.
18 8-17-48 D,s Qg 1,465 Water reported hard, adequate.
oo PR—— D Kp 1,460 Water reported soft, adequate.
it ceciunn D Qg 1,455 Water reported hard, adequate.
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size Completed

(feet) (inches)

154-65 (Cont.)

15ddc2 Konzak Bros. 30 2L Dr 1929
l6adal 0. E. Moen 56:5 2k Du —
l6ada2 w w0s 5 58 220 .o Dr “eee
16cecd A. Bryn 68 4 Dr 1925
17444 ..do.... 150 .. Dr 193%
18aza J. C. Hatter 60 L Dr 191k
19dbe A. Johnston 99 . Dr 193§
20444 Bryn Estate 1hh L Dr 1926
21lbchb T. A. Bryn ces l Dr 5h e
22abb 0. N. Dion 27 o 48 Du o
22dde L. Kenner 172 b Dr 1945
23ada A. Huth 39.0 2l Dr 1940
23baa. Test hole 6X L7 5 Dr 193
23das, Test hole TX 129 5 Dr 1948
24bbb Test hole 5X h5 5 Dr 1948
25acbl I. Stater and E. O'Connell 200 + - Dr sees
25ach2 » 5 Q0 4 o5 iTy) 36 Du -
25bde I. Weeg 38.4 2L Dr 1932
25ddd W. Kenner 110 . Dr 1933
26add I. Weed 110 h Dr 1935
27dce Ericson and Hoakson Estate 150 L Dr v
28add Oium Estate 101 4 Dr 1925
28cbb J. Peterson 45 2y x 24 Du 1900
30aba Farbod Estate 1h0 L Dr 1921
30cba J. Aasmundstadt 25.5 2L Dr 1924
30ddd W. Adahl 36 ol Dr 1928
32acd H. A. Moen 1h7 h Dr 1926
32bab M. Moen 33.5 36 Du e
32dac H. A. Moen Spring g . PR
33aab Test hole 187 110 5 Dr 1949
33aad Test hole 186 215 5 Dr 19k9

1932



and test holes -- Continued

193 b

Depth to : Date of Use Geologic Elevation Remarks
- water (feet __measure- of source at land
below land ment water surface
_surface) ‘
18.59 9-13-43 U g 1,455 Water reported hard, adequate.
46.49 9-17-k3 U & 1,482
cecee e . Kp 1,482 Water reported salty.
36 7-12-49 D,S Qg 1,480 Water reported hard, adequate.
42.65 7-12-49 D,S Qs 1,480 ..Do....
25 T-12-49 D,S Qg 1,460 Water reported hard, adequate;
well originally 130 ft. deep.
" 39 7-12-49 D,S Qg 1,475 Water reported hard, adequate.
R cuaaEES D,S Qg 1,480 Water reported hard.
P ceesens D,S Qg 1,477 Water reported hard, adequate.
15.48 9-13-43 D,S Qg 1,455 Water reported hard, inad-
_ equate.
ceens SS— S Qg 1,460 Water reported hard, adequete.
17.17 9- 9-43 D,S Qg 1,466 ..DOcu..
bbb R cessens P - 1,475 See log. Depth to shale,
L2 ft.
S hEFE . i " 1,465 See log.
creae TR T e 1,465 ..Doe...
A aweEEs S Kp 1,475 Water reported soft, salty,
adequate.
27.19 9- 9-43 S Qg 1,475 Water reported hard, bitter.
19.82 9- 9-43 S Qg T  uDBenes
P ceseens D,S Qg 1,475 Water reported herd, adequate.
R s D Kp 1,467 Water reported soft, adequate.
PR - D,S Qe 1,470 Water reported hard, adequate.
—— RER— D,S Qg 1,465 Water reported hard, ined-
equate. :
32.46 T-14-k9 S Qg 1,465 Water reported hard, adequate.
54 7-15-49 D,S Qg 1,475 Water reported soft, adequate.
16.92 9-17-43 D,s Qg 1,457 Water reported hard, adequate.
13.05 7-12-49 D,S Qg 1,457 Water reported hard, adequate;
inadequate during drought
: years.
40 9-16-43 D,S Qg 1,460 Water reported hard, adequate.
18.28 9-15-43 D,Ss Qg 1,470 eeDOsvee »
arand I — S Qg 1,420 Small trickle of water omly in
- wet season.
p— PP T - 1,439 See log. Depth to shale,
102 f+t.
cenes ceensan iy ‘e 1,417 See log. Depth to shale,
196 ft.



TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date

No. well or size compieted
(feet) (inches)

154-65 (Cont.)
33badb A. Oium and C. Bryn 140 L Dr 1935
3hbed Test hole 185 350 5 Dr 1949
3l4ced Test hole 184 180 5 Dr 1949
35abce A. Kenner 136 L Dr —
35cab C. Kenner 136 4 Dr ceon
35cee Test hole 183 155 5 Dr 1949
35dcd H. Frank 100 L Dr 1917
36cddl E. Vanderlin s 16 Dr 1910
36edd2 . T— 136 .o Dr —
36d4dd Test hole 181 125 5 Dr 1949
154-66 :
1bbb B. Kaeding I¥g) 36 Du 1900
3aabl L. Gessner 36.0 18 Dr ceen
3aab2 3 6l n 9.9 22 Du 1940
3dac R. Schiff 25.7 32 Du 1920
5adb A. Stoe 28.9 36 x 36 Du 1931
6ced J. Blegen 100 by Dr .
Tadb 0. Tollefson 43.h 30 Du cens
Tdac E. Tollefson 39.6 36 x ke Du 1927
8bba M. Pederson 4h,9 36 Du 1935
8dcd R. Ronning 32.1 18 Dr vese
Oaaa E. Sowatzki 107 6 Dr 1945
9abb H. Stoe 32.3 L2 x L2 Du 1900
9bab Ellingson Bros. 30.2 24 x 24 Du -
10bbd L. Digness 25.7 36 Du 1940
lleba E. Motschenbacker 150 6 Dr 1930
1lbbd R. Steinke 3k.0 2 Dr .
13gad R. Ruger . .o Dr cess
13bcd 0. & E. Elevator Co. T 36 x 36 Du e
13dda 0. Larson 106 5 Dr 1938
lhade L. F. Miller 3k.5 ho x L2 Du 5
lhced L. Gunnerud 22.7 h2 x k2 Du .
lhecee Iy ; 7 TP 16.6 24 x 24 Du P

1u44a



end test holes ~- Continued

194

Depth to Date of Use Geologic Elevation Remarks
water (feet measure~- of _source at land
below land ment water surface
surface)
N ST D,S Qg 1,455 See chemical analysis. Water
reported hard, adequate.
S RNk I T " 1,450 See log. Depth to shale,
346 ft.
PR cesenas i - 1,452 See log. Depth to shele,
172 ft.
A AP D,S Qg 1,k86 Water reported hard, adequate.
Ceeens cieeses DS Qg 1,475 ..Do....
v 1 PPPTA B - .o 1,472 See log. Depth to shale,
' 149 ft. ’
ceces cesense D,S Kp 1,481 Water reported soft, adequate
Partly caved in; was 150 ft.
‘ deep originally.
16.50 9- 9-43 D,S Kp 1,475 Water reported soft, adequate
P SR EERS cee Og 1,475 Water reported soft.
EERR ceseans fp - 1,470 See log. Depth to shale,
119 £, -
25 6- 8-50 D,8 Qg 1,455 Water reported hard, adequate.
18-55 6" 3'% S Qg l,h65 ooDOono-
3.10 6- 3-50 D Qg 1,460 Water reported soft, adequate.
12.k0 6- 7-50 S Qg 1,462 Water reported hard, adequate.
. 13.05 6- 6-50 4] Qg 1,455 Water reported hard.
19.60 6- 6-50 D,S Qg 1,470 Water reported hard, adequate.
18.05 6- 7-50 D,s Qg 1,462 esDOsees
15 70 6" Y-m D,S Kp l,hss onDO--oo
771 6~ 7-50 - Qg 1,462 Water reported hard.
27.26 6= T-50  wus Qg 1,455
20 6- 7-50 D,S Qg 1,455 Water reported hard, adequate.
. 23.55 6~ 3-50 U Qg 1,455 Water reported hard.
8.08 6- T-50 D,S Qg 1,455 Water reported hard, adequete.
11.00 6- T-50 s Qg 1,455  ..Dow..s
10 6- 7-50  D,S Qg 1,l46  ..Do....
15.87 9-15-U4 U Qg 1,450 Water reported hard.
. BEREE teeanas D,S Qg 1,455 Water reported hard, adequate.
1475 7-12-49 D,S Qg 1,460 Water reported hard.
" € D,S Qg 1,455 Water reported hard, adequate.
22,94 6- 8-30  D,S Qg 1,65 ..DO.ues
13.30 6- 8-50 S Qg L4050 | «aDbeses
3.65 6- 8-50 D Qg 1,445  DOwess



TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed

(feet) (inches)

154-66 (Cont.)

15bbb 0. Bye 21.8 30 x 30 Du P
15ccel L. Tollefson 32.1 L8 Du 1916
15ccc2 s o000 115 .o Dr v
17sba R. Ronning 2L.h 2k Du A
18asal T. Tollefson 14.2 36 Du —
18aga2 v QO s as s 100 18 Dr 1935
18bbb C. Nestegard 129 L Dr 1927
18bbd L. Nestegard - L8 18 Dr 1900
19cas F. Johnson Sr. 30.5 36 Du i
2ladd 058 R R 7.0 2L Du .
23aad 0. L. Volden 30 - Du p—
23dab G. Volden : 35 48 Du .
2haba C. H. Volden 38 48 x L8 Du 1918
25babl 0. Bye ] T2 Du 1948
25bab2 00 cavs L0 36 Du 1939
26bba H. Halvorson 23.5 - L8 Du P
264441 E. Foss 33 L Dr 1941
264da2 » Q00 50 s L6 36 Du 1896
264343 o 8 b n e 52 b Dr 1896
28abb 0. Gunnerud L9.3 48 Du 1938
2%ccd Godman 25.7 30 Du oo
29dd8 ’ .odOn.~o 30 18 DI‘ es s e
31debl L. Johnston 180 6 Dr T
31dcb2 e [ P h1.7 30 Dr 1928
31dda 0. Solheim 140 4 Dr 1936
32ace Test hole 359 175 5 Dr 1950
33ceb L. Tollefson | 85.2 L Dr o
3kabe M. Teigen 35 2l Dr cene
3hade Test hole 355 60 5 Dr 1550
3kbee Test hole 358 55 5 Dr 1950

195a



and test holes ~- Continued

Depth to

Geologic ~ Elevation

Date of Use Remarks
water (feet measure- of source at land :
‘below land ment water surface
‘surface)
. T.16 6- 7-50 U Qg 1,450
23.22 9-17-43 S Qg 1,465 - Water reported hard, adequa®: .
RO Qg 1,465 ..DOeass
2.88. 6- T-50  .u. Qg 1,47
3»26 6- 7‘50 D Qg l’h70 -oDOco-o
8.62 6" 7'50 S Q,g l,h70 ooDOonto
20 6- 6-50 D,S Kp 1,467 Water reported soft, salty,
. adequate.
21.20 6- 6-50 S Qg . 1,462 Water reported hard, bitter,
adequate.
6.60 6- 8-50 U Qg 1,447 Water reported hard.
5.45 9-1k-50 . og 1,435 ..
S aE R S Qg 1,455 Water reported hard, adequate.
2k.90 9-17-43 D,S Qg 1,465 Water reported hard, inad-
; equate.
13.65 7-12-kg U Qg 1,454 . Water reported hard.
eescee (AR RN D Qe l’h'70 ocDOoo-c
19.32 7-12-h9 S Qg 1070  siDowsss
14.86 9-15-43 S Qg 1,465 Water reported hard, adequate.
I Cwnw e S Qg 1,455 Water reported hard, salty,
: inadequate.
17.00 7-12-49 S Qg 1,455 - Water reported hard, adequate.
20 11-17-49 S Qg 1,455 .
41.34 6- 8-50 U Qg 1,470  Water reported hard.
14.34 6~ 8-50 D Qg 1,455 Water reported hard, adequate.
15 11-17-49 D,S Qg 1,445  ..DOeceee
60 6- 9-50 D,S Kp 1,457 Water reported hard, salty,
. adequate.
11.98 6~ 9-50 U Qg 1,457 Water reported hard.
2.0) 6- 8-50 D,S Qg 1,455 Water reported hard, adequate.
bRk ¥ O el b P .o 1,472 See log. Depth to shale,
168 ft. '
35.85 6- 8-50 U 1,450
35.32 9- 8-50
28 11-17-49 D,S Qg 1,455 Water reported lard, adequate.
o cesasns P .o 1,434 See log. Depth to shale,
. 50 ft.
A IE e T - 1,40 See log. Depth to shale,
51 ft.

1952



TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed

(feet) (inches)

154-66 (Cont.)

3lcaa Test hole 354 120 5 Dr 1950
35bea Test hole 356 115 5 Dr 1950
35cda D. Christianson 138 L Dr 1943
36aaa Test hole 357 146 5 Dr 1950
3baac J. Aasmundstad 35 36 Du &
15l -67 <

lcba . K. S. Anderson 21.8 30 Du 1927
lcedb 0. B. Foss 170 L Dr 1916
2acal P« [ RPN - gk L Dr 1916
2aca2 T T 38.9 2L Dr v EEE
2bdd J. T. Johnson 21.1 6 Dr cese
26&b Rn 0 . FOSS ess e 30 Du. 1926
2444 Test hole 353 a5 5 Dr 1950
3aad V. Yri 106 L Dr 1920
3dcd v 5000 5w 0.3 48 x L8 Du vees
1044db S. ¥ndersdal 13.1 30 Du 1940
12beb K. S. Anderson 65 L Dr 1916
1bdb W. Thompson 57.7 18 Dr ceee
15dad Woodworth Elevator Co. 125 L Dr 5543
15dda J. Molitor 58.0 L Dr 191h
25gad 0. Ranger 6.7 30 x 30 Du o
25bbb G. Dugas 80 4 Dr .
25add A. Yri 150 L Dr vaes
35sddl Test hole 3t 140 5 Dr 1946
35add2 Test hole 31 150 5 Dr 1946
35ccal P. Gefroh 37.4 30 Du 1900
35cca? S o TR 100 4 Dr BRI
36bee Test hole 33 200 5 Dr 1946

36das, Test hole 32 126 5 Dr 1946

1664



and test holes -- Continued

Depth to Date of Use Geologic Elevation ° Remarks
vater (feet measure- of source at land
below land ment water surface
surface)
R iEEEeEE P vee 1,475 See log. Depth to shale,
116 ft.
ceses NP T o 1,4h2 See log. Depth to shale,
109 ft.
“hakd cevenes D,S Kp 1,465 Water reported soft, adequate.
cevee ST T - 1,65 See log.
12.98 7-12-49 D,S Qg 1,455 Water reported hard, adequate.
7.46 6-13-50  D,S Qg 1,457  ..DO...s
13.8 6-13-50 S Kp 1,455 Water reported fairly hard,
salty, adequate.
10.63 6-13-50 D,S Qg 1,455 Water reported hard, adequate.
15.80 6-13-50 U Qg 1,455 Water reported hard.
16.32 6-13-50 U Qg 1,457 Water reported soft.
27.70 6-13-50 D,S Qg 1,470 Water reported soft, adequate.
id b coeanes T - 1,44k See log. Depth to shale,
8 ft.
17.80 6-10-50 D,S Qg 1,465 Water reported hard, adequate.
19.50 6-10-50 U Qg 1,475 Water reported soft.
2.78 6- 9-50 D,S Qg 1,470 Water reported hard, adequate.
12.30 6-13-50 U Qg 1,452 Water reported hard.
32.92 6- 9-50 D,S . Qg 1,482 Water reported soft, adequate.
35.80 6- 9-50 D Qg 1,469 * Water reported hard, adequate.
35.39 6- 9-50  D,8 Qg 1,475 ..Do.... -
13.36 6- 8-50 D,8 . 1,450  ..DOe...
30 6- 9-50  D,8 Qg 1,160  ..DO....
30.00 6- 9-50  D,S Qg 1,475 ..Do....
B 6 it PP 3 - 1,436 See log. Depth to shale,
133 ft.
ceees R T .3 1,435 See log. Depth to shale,
1kl ft.
28.62 6- 9-50 D Qg 1,465 Water reported hard, adequate.
33.00 6- 9-50 S Kp 1,465 Water reported soft, salty,
adequate.
by Qg 1,434 See log and chemical a8nalysis.
’ Depth to shale, 185 f't.
v - T .o 1,439 See log. Depth to shale,

196b
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TABLE 2.--Records of wells, springs,

Location Owner or nsme Depth of Diemeter Type Date
No. well or size . completed
(feet) (inches)
155-63
aacl Lang Bros. 180 L Dr ces
l&aaCQ 'od.o...o 19.7 32 Du LA
haac3 eelOenne 115 L Dr 1918
Scde H. F. Miller 112 b Dr 1948
6dedl C. W. Maxwell 1T L Dr 1945
6dcd? cel0ssum 200 L Dr cons
6dda Test hole 146 110 5 Dr 1949
7dbbl J. P. Burgess 40 Y Dr 1900
7dbb2 cedOuann 92 L Dr 1946
7444 Test hole 147 50 5 Dr 1949
8adb H. Mikkleson 120 N Dr 1919
9ode A. Hanson 110 L Dr 1941
18bad P. W. Syrup & J. L. Whitnack 120 L Dr 1937
18a4a Test hole 121 110 5 Dr 1949
19bac J. W. Place 119 Ly Dr 1927
19cdd Test hole 123 60 5 Dr 1949
19ddd Test hole 122 70 5 Dr 1949
20abbl V. Keogh 96 L Dr 1943
20abb2 «e@0uans 26 4 Dr 1925
2ldce Test hole 120 50 5 Dr 19k9
27bbb Test hole 119 135 5 Dr 1949
28bdd B. Fischer 135 6 Dr 1920

197a



and test holes -- Continued

Depth to
water (feet
below land

surface)

Date of .

measure-
ment

Use
of
water

.Geologic
seurce

Elevation
at land
surface

Remarks

80._

6.42
30

® 600

20

éé...
36.80

20

7-19-k9

7-19-h9
7-19-L9

s es o e

7-19-49

7-19-k9
5-11-49
7-28-48

s s evee

tecseasoe
*ee s ean

sesev e

X

D,S

H H o =] =] w) 3 UU)‘-Z =] [wil 2] H

D,S

Kp

Qg
Kp
Kp

Kp

Kp

19%,

L O
L
*s0 a0 e

1,476

1,468,

LI S 3

1,482
1,465
1,475
1,46k
1,465
1,&65

1,465
1,463

1,473
1,475 .

Water reported soft, salty;
adequate for 60 head of
gtock.

Water reported hard, adequate
for 60 head of stock.

Water reported hard, adequate;
Depth to shale, 55 ft.

Water reported slightly hard,

. 1ightly salty, gdeguate,
Wa§§P§E %

regg%ggglgdf 3 sgity,
adequate; Depth to shale,
14k ft.
Water reported adequate for
30 head of stock.
See log. Depth to shale,
103 ft.

. Water reported hard, adequate.
. Water reported soft, adequate;

Depth to shale, 54 ft.
See log. Depth to shale,
39 ft.
Water reported soft, adequste.
eeDOcens
Water reported slightly hard,
slightly salty.
See log. Depth to shale,
- 80 ft.
Water reported soft, salty,
adequate.
See log. Depth to shale,
56 $45.
See log.
35 ft.
Water reported soft, salty,
inadequate.
Water reported hard, adequate.
See log. Depth to shale,
30 ft.
See log.
105 f+t.
Water reported hard, adequate.

Depth to shale,

Depth to shale,



TABLE 2.~-Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed

(feet) (inches)

155-63 (Cont.)

29sba Test hole 12 80 5 Dr 15tg
29abe Halgren Bros. 140 6 Dr 1895
29cee Test hole 125 90 5 Dr 1ghg
155-6k

Laaa - I. Wertenberger 152 L Dr 1908
Lasb Community of Webster 70 . Dr 1501
Qabe L. Leet 130 5 Dr 1908
9dad Test hole 141 130 5 Dr 1949
9ddd W. Miller 145 L Dr 19hk
10ada Test hole 142 10k 5 Dr 1949
10dab E. Webster : .o 5 Dr coes
10a44d Test hole 148 108 5 Dr 1949
1laad Test hole 1L 58 5 Dr 1949
11lbadl D. D. Coleman 35 b Dr 1895
11bad2 «+d0.... 110 L Dr 1938
11bda Test hole 143 Lo 5 Dr 1949
12adal J. S. Burgess 105 i Dr 1944
12ada? Test hole 145 107 5 Dr 1949
15cde N. Magnuson 90 6 Dr —
16bba Test hole 150 70 5 Dr 1949
16bab H. Haig 200 5 Dr cees
17asdl R. D. Young 300 L Dr oo
17aad2 S, = P 65 L Dr wwnE
19adb H. G. Otis 32 18 Dr 5%
19bbe R. Rader L5 6 Dr 1925



and test holes -- Continued

Depth to Date of Use Geologic Elevation Remarks
water (feet measure- of source at land
below land ment water surface
surface)
“wmay - cweesss - P ve 1,462 See log. Depth to shale,
69 ft. ;
1k T-28-48 D,S Kp 1,476 Water reported soft, adequate.
b } B T ws 1,462 See log. Depth to shale,
- 84 ft.
17 9-15-50 D Kp _ seese Water reported soft, salty,

adequate; pumped at rate of
425 gallons per hour.

seeae ceseeee U Kp L eesan. _
20 9- L-43  Dp,s Kp  wvv.. Water reported slightly hard,
: o salty, adequate.
ceven ceeaens T .o 1,458 “See log. Depth to shale,
125 ft.
veaes seeenes D Qg +eses Water reported hard, adequate.
P tesenas T . 1,463 See log. Depth to shale,
: 100 ft.
1k.91 5-11-49 U Kp «sess Water reported soft, salty.
FhEme P T .o 1,463 See log. Depth to shale,
106 ft.
L e ceeeenn T .o 1,462 See log. Depth to shale,
55 ft.
15 7-28-k9  Dp,8 Qg ¢sess Water reported hard, adequste.
b hE s e D Kp +eess Water reported soft, adequate.
s T P— T .o 1,465 See log. Depth to shale,
’ 30 ft.
16 19hh D,S Kp «ese. . Water reported slightly salty,
soft, adequate.
5 wwy vwamee s T . 1,469 See log. Depth to shale,
99 ft.
18 5-11-49 D Qg 1,480 Water reported slightly hard,
o adequate.
SR ceervaa T .. 1,472 See log. Depth to shale,
‘ L7 ft.
ceean SRR D,S Kp 1,475 Water reported soft, salty,
‘ adequate.
ssans cresnna S Kp sseees Water reported hard, salty,
'~ adequate.
cesen censens D Qg +++es Water reported hard, adequate.
26 7- 848 D,8 Qg 1,465  ..DOue..
ceeae “ibehnn D,S Qg 1,472 See chemical anslysis. Water

reported soft, adequate.

198 b



TABLE 2.--Records of wells, springs,

Location . Owner or name Depth of Diameter Type Date
No. well or size completed

(feet) (inches)

155-6k (Cont.)

Slaan Test hole 140 o) 5 Dr 1949
22bab N. Magnuson 150 6 Dr “vws
22cce Test hole 137 30 5 Dr 1g:2
22cdd Test hole 139 o) 5 Dr 1949
22dde Test hole 138 120 5 Dr 1949
23bab C. Webster 109 L Dr 1935
23Cbcl oodO---- 135 5 Dr e
23cbe? [ TR 137 L Dr 193k
23daa Test hole 149 50 5 Dr 1949
2hdbd G. Belford 126 b Dr 1939
27cac W. Haley 172 " e Dr e
27cce Test hole 136 30 5 Dr 1949
28abdl J. Ehler 50 20 Dr —
28abd2 +eG0. .., 190 6 Dr 19hh
28bbe J. Tollefson L6 5 Dr 1300
29bca J. Spiegler 100 5 Dr Rp—
29bcbl N [~ FA— 27 6 Dr 1932
29be2 --do.... 50 5 Dr s e
30dad R - Ru.ger 2,-4- .O 2"4‘ Du s e e
33bee C. Wittkop 175 L Dr 1918
33cca Prudential Life Insurance Co. 50 2k Dr T
3hace Test hole 205 1hs5 5 Dr 1949
3ibba M. M. Borg 63 L Dr 1940

1992



 and test holes -- Continued. ™

Date of . Use - Geologic

Elevation

Depth to ) Remarks
water (feet ‘measure-  of. source at land
below land’ _ ment water surface
surface) o ‘ '
I T - 1,474 See log. Depth to shale,
32 ft.
. ke B A — S Kp 1,482 Water reported slightly hard,
=y - salty, adequate.
T P 1,481 See log. Depth to shale,
3 2l ft. |
LI e 990 00 s T LN l’l"& O.Do‘.'.
A T, i 1,471 See log. Depth to shale,
: T0 £t. A
8.21 5-11-49 U Kp 1,465 ~Water reported soft, slightly
S salty. Depth to shale;
Lo ft.
wr i d b e S Kp 1,467 Water reported soft, slightly
. salty, adequate.
L IR A L2 B B D Kp 1,&67 .'Do'...
ceeve AP T .t 1,461 See log. Depth to shale,
39 ft.
. ik S D,S Kp 1,465 Water reported hard, salty,
: adequate. '
puEES ceeveas S Kp 1,475 Water reported hard, salty,
adequate. Depth to shale,
95 ft.
cesecnn i .- 1,498 See log. Depth to shale,
: ’ 18 ft.
10.80 7-14-48 S. Kp 1,500 Water reported soft, ined-
E equate.
o ot ¥ §E e S Kp 1,500 See chemical analysis. Water
- reported Lerd, adequate.
' Depth to shale, 90 ft.
o N ceessns D,S Qg 1,480 Water reported hard, adequate.
ceans snEsenw s Kp 1,470 Water reported soft, salty,
’ ‘ adequate. '
ceese A D Qg 1,470 Water reported hard, inad-
- . g equate. ‘
17T 7-12-48 U Qg 1,470 Water reported hard, adequate.
. 12.53 8-10-43 D,S Qg 1,472  2.DOeess
§ 50 81 o D,S . Kp 1,471 Water reported hard, salty,
. . inadequate. '
23.81 8- 8-43 s . Qg 1,460 Water reported hard, adequate.
anene PR T ve 1,464 See log. Depth to shale,
139 £t.
ceeae seesens D Qg 1,475 Water reported hard.

| 199,



TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed
(feet) (inches)

155-64 (Cont.)

Fhbed Test hole 201 80 5 Dr 1949
34bda Great Northern Railway 79 12 Dr 19;9
34bddl Test hole 200 145 5 Dr 1549
3hbaa2 Test hole 20k 150 5 Dr 1949
34bad3 Test hole 199 135 5 Dr 1949
3hbddlk Test hole 198 135 5 Dr 1949
3hcee Test hole 159 60 5 Dr 1949
3hded Test hole 202 65 5 Dr 1949
3h4dde Test hole 151 75 5 Dr 1949
35ada I. McCarthy 80 5 Dr 1938
35ade Test hole 155 120 5 Dr 19k9
35bab Test hole 154 125 5 Dr 1949
35bed Test hole 153 86 5 Dr 1949
35cde Test hole 152 60 5 Dr 1949
155-65

Keas T. W. Mitchel 25 24 Du 1920
Sbbe B. Riggin — b Dr 14
5dcb 0. 0. Siverson - 24 Du veee
6cce G. Lannoye 73 L ~ Dr 1928
6deb V. Horne 35 2L Dr 1936
8beb J. Elgaen 79 L Dr 1926
9add H. B. Kendall 29.0 48 Du T
Sbba J. Swanyack ' 60 L Dr coes
10ceb W. R. Murray 31.8 48 Du S
12ada H. Johanson ‘ 125 L Dr SEAy
13bbe Dr. B. Hocking - 2L Dr coee
15cca R. C. Lake 124 L Dr 1918

200a



and test holes ~- Continued

Date of  Use Geoloéiéw~qu;§ﬁﬁiOﬁ" Remarks

Depth to
vater (feet = measures of “'source at land
below lend ment water surface
surface) o o
L seaes iianinn T - 1,47k See log. Depth to shale,
4.10 8-28-43 Ind Qg 1,465 See chemical analysis.
SR sesauns iy - 1,467 See log. Depth to shale,
138 ft.
“EuuE T 1, . 1,472 See log. Depth to shale,
16 £t. o
CEEsE SAFEEEN i " 1,463 See log. Depth to shale,
| 128 ft.
1.63 10-11-49 T - 1,462 See log. Depth to shale,
cecne i 0 T e 1,490 See log. Depth to shale,
3L fE.
$EEEE cesenes P - 1,k70 See log. Depth to shale,
58 ft.
TIIT 5N P - 1,458 See log. Depth to shale,
65 ft.
14.86 5-11-49 D,S Qg 1,472 Water reported hard, adequate.
FEEA AR T . 1,463 See log. Depth to shale,
115 ft. ’
e SRR T - 1,462 See log. Depth to shale,
121 ft. :
—"— S— T e 1,458 See log. Depth to shale,
76 £t.
crees teveses T - 1,463 See log. Depth to shale,
51 ft.
15.57 T-16="12 D,S Qg «s»ees Water reported hard, adequate.
. 9.28 T-16-49 U Kp «eses Water reported soft.
16.71 T7-16-49 D,S Qg «esee Water reported hard, adequate.
cEen cnesene D,S Kp ceese Water reported soft, adequate.
Depth to shale, T0 ft.
15.38 7-16-49 U 0g «sess Water reported hard, adequate.
20.00 T-16-49 D,S Qg . veDOee e
17.59 9-11-43 S Qg «ese.« Water reported hard, inad-
- ' equate. o
9.19 7-16-49 u Qg ceeen
17.21 9-11-43 'S Qg seena ssDO w4
ceass cessees D,8 Kp +e..s Water reported soft, adequate.
12.82 9-10-43 . U~ . 1,466 ' ‘
b iBEE O Kp 1,575 ..Do....
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TARLE 2.--Records of wells, springs,

Location Ovner or nsme ' Depth of Diameter Type Date
No. well or size completed

(feet) (inches)

155-65 (Cont.)

16bddl V. A. Horne oL L Dr 1920
16bdaz ee@00cns , 98 L Dr 1920
16cab « . w0 56 L Dr 1920
16dad G. Gilbertson 123 I Dr cees
18ade E. Bergeth Lo 36 Du 1928
19aba W. Kline 37 2h ' 1908
20bbb 0. W. Gustafson 4s 36 x 36 Du —
20444 J. Graichen 27 36 x 36 Du 1945
2lcce H. Horne 86 L Dr 1918
22add H. Connolly ' : 60 L Dr 1920
23dasl G. Jeryen 26.2 36 Du 1908
23das2 < [ T 163 L Dr cees
2hadvl M. and R. Lake 46.0 18 Du T
zhddbz L ] 'do LEE 3E 3 3 lh6 u Dr LN N )
27dda F. Johnson 110 L Dr cese
29aas. E. Forness 50 18 Dr 55
29¢ct: J. M. Kreminger 100 L Dr -
30bbel G. A. Miller 10k Ly Dr P
30bbe2 . 50 48 x 48 Du coae
3hede . V. Sulliven 119 L ~ Dr 1946
3hdaa I. J. Johnson L0 . " Du 1896
35aab R. R. Riggin 60 L8 Du o
35bac Test hole 651 60 5 Dr 1952
36caal R+ Cochrane : 63.0 5 Dr PR
36caa? « o800 5o . 3% .. Dr P
155-66

ladd E. Baldwin 180 L Dr e
2dce C. N. Barrett 39.0 2L Dr 1947
3adc M. Webster : 2k 2k Dr 1937
kbde R. Young S 36.1 2k Dr Sk
5bbc C s Nord t 120 6 Dr 2800
6c¢bb Village of Church's Fer © 36.0 6 Dr R

20}a



and test holes -- Continued

Depth to Date of Use Geologic Elevation Remarks
vater (feet measure- of source - at land
below land ment water surface
surface)
14.10 7-16-k9 U Kp 1,462 VWater reported soft, adequate.
17 7-16-k9  D,S Kp 1,462  ..DO....
ceeee cessuas -8 Qg essss Water reported hard, adequats.
“peni S D,S Kp 1,470 Water reported soft, adequale.
18.79 7-16-k49 s Qg 1,466 Water reported hard, adequate.
20.76 7-15-49  D,S Qg 1,466 ..Do.... "
&k AP — - Qg 1,470 Water reported soft, inad-
v equate.
8.59 7-18-h9 U Qg 1,460 Water reported hard, inad-
equate.
I ceseess D,8 Qg 1,460 Water reported hard, adequate.
16 6-18-49 D,S 0g 1,455 ,.DOsese
13.09 9-10-43 rg o ¢ R,
10 9-10-43  p,s Kp 1,478 Water reported soft. Depth
to shale, 157 f¢.
25.98 9-10-43 U Qg 1,492
ST YR S Kp 1,492 Water reported hard.
20 9-11-h3 S Kp 1,505 Water reported hard, adequate.
20 7-18-k9  D,s Qg 1,460 ..Do....
cenee esraene D,S Kp 1,465 Water reported soft, adequate.
21.51 7-18-L9 D Qg 1,462 Water reported hard, adequate.
suwEy [rpep— U Qg 1,462
2h,21 8-24-48 D,S Kp 1,465 Water reported soft, adequate;
Depth to shale, 90 ft.
T .G D,s Qg 1,522 Water reported inadequate.
37.15 9-13-h3 D,S Qg 1,487 Water reported hard, adequate.
I . T e 1,585 See log. Depth to shale,
' 52 ft.
1Ly 9-13-43 D Qg 1,475 Water reported soft, adequate.
PP TP U Kp 1,475 Water reported slightly salty.
20 6- 1-50 D,S Kp «sss. Water reported soft, salty,
adequsate.
14.90 6- 1-50 D,S Qg e+se« Water reported hard, inad-
equate.,
6.16 6- 1-50 U Qg —
10.71 6- 1-50 U Qg e
1 6- 1-50 D,S Kp +eses Water reported soft, adequate.
15,15 6-20-50 D Qg sese. Water reported hard, adequate.
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TABLE 2.--Records of wells, springs,

i Depth of Dismeter Type Date
Locﬁzlon Ormer o nene sell or size completed

(feet) (inches)

155-66 (Cont.)

cbe Farmer's Coop. Association 106 b Dr l9£2
6eea . Village of Church's Ferry 100 L Dr 19"z
6cee Zion Lutheran Church 23.0 2k x 2k Du ";6
6cdb D. Rohrer 165 b Dr 191
Taas, Test hole 347 150 > Dr 19%0
Toba T. Helgeseth 158 L Dr 1949
7cbe L. G. Sykora 180 6 Dr 191k
8bdb. C. Sorlie 96 6 Dr 1917
8ceb S. Knutson 100 L Dr 1949
Qacd H. Sletten 160 h Dr cous
10bbb A. Overlend 150 6 Dr coee
llcbb 5. Henke ‘ 160 6 Dr -
llced E. Kaeding 180 6 Dr 1918
© 1ldece C. Kaeding 25.0 36 x 36 Du caee
12244 J. McCormack 75 . Dr tene
1haad H. Goodwill 11.1 48 x 48 Du 1916
1hdad C. Adanl 6. 36 x 36 Du —
16cbb J. McLean 29.9 18 Dr cees
16ddd P. Miller 170 6 Dr 1914
17daa J. McLean 110 L D- sees
20ade L. Flath 160 6 Dr 1926
22adce J. Conners 8k.2 6 Dr 19hh
22bba, A. Hove 29.5 L2 Du coas
23bbb P. Bergeth 200 6 Dr 1935
2hced A. Gessner 189 6 Dr 1915
Eudab --dO-... l,'l'o h— DI' a0 0
2hdacl L. H. Gessner 165 6 Dr 1946
2hdac2 s To T 28.3 2L Du 1900
25ach A. C. Anderson 5 6 Dr 1926
25bbe H. Gessner 26.0 12 Dr 1910



and test holes -- Continued

Depth to

Date of Use Geologic Elevation Remarks
water (feet measure- of source at land
below land ment water surface
surface) ‘ '
18 6-20-50 D Qg «ess+s Water reported hard, adequstec.
15.64 6-20-5C D Qg ++ees Water reported fairly soft,
adequate.
5.50 6-20-50 D Qg veess Water reported hard, adecu:’-..
20 6-21-50 D Kp «eees Water reported soft, sal.y,
' adequate.
T Sy T " 1,450 See log. Depth to shale,
. 143 ft.
12.30 6-17-50 D Kp eeses Water reported fairly seft,
adequate.
16 6- 2-50 D,S Kp ++ese. Water reported fairly hard,
: salty.
1k 6- 1-50 S Kp eeses Water reported goft, salty,
adequate.
20 6- 2-50 D,S Qg «+es. Water reported hard, adequate.
12.15 6- 1-50 D,S Qg PP, ; - T
10-96 6" 1'50 D,S Qg csoss eeDOcasne
15 6- 1-50 D,S Qg «eess Water reported hard, salty,
adequate.
20 6- 1-50 D,S Qg «eess Water reported hard, adequate.
k.15 6- 2-50 U Qg cvess  Water reported soft.
ceees censeas S Qg s+ess Water reported hard.
10950 6" 2"50 U Qg sesv e ooDOoo-o
12.40 6- 2-50 B8 Qg 1,457 Water reported hard, adequate.
8.40 6- 2-50 S Qg 1,06  «sDoesss
50 6- 2-50  D,S" Qg 1,457  ..DOv...
16 6- 2-50 D Qg 1,k62  ..Do....
20.50 6- 2-50 D,S Qg 1,460 = Water reported hard, inad-
equate.
1.65 6- 2-50 U Qg 1,459 Water reported soft.
1%.35 6- 2-50 D,S Qg 1,462 Water reported hard, adequate.
25.00 6- 2-50 D,S Kp 1,460 Water reported hard, salty,
adequate.
30 6" 2"50 D,S Kp l,’-’rél ooDOoooq,
4o 11-1-48 S Kp 1,455 Water reported salty. Depth
to shale, 100 ft.
20 6~ 2-50 D,S Kp 1,461 Water reported soft, adeguate.
17.70 6-2-50 U Qg 1,461 Water reported hard. -
20 6- 2-50 D,S Qg 1,461 Water reported hard, adequate.
16.23 6-21-50  D,S Qg 1,467  ..DO....
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TABLE 2.--Records of wells, springs,

Location Owner or name Depth of Diameter Type Date
No. well or size completed
(feet) (inches)

155-66 (Cont.)

25bbd Penn School 100.1 L Dr S
26add T. McLean 31.0 26 x 26 Du P
26beb B. Halvorson 155 6 Dr 1929
26cce R. Steinke 227 6 Dr 1925
26daa E. Gessner 150 6 Dr 1935
28add E. Thompson 73.3 L6 x 46 Du —
28dbb T. Stoeser 38.0 25 x 25 Du 1900
29dcb J. Bergeth 43.1 18 Dr 1900
30ccc M. Blegen 26.0 24 x 24 Du Ca
31dac D. Stenberg k6.2 L Dr i
32bas v allDw e we 23.3 36 x 36 Du —
32cabl A. Stoe 27.8 24 x 24 Du 1915
32cab?2 S o TR 99 4 Dr 1950
33abb B. Halvorson 51.1 21 Dr 1915
33bdd J. Bergeth uh .7 18 Dr -
3hcdd P. Stoe 175 6 Dr ceas
36abd X. Peryl 180 6 Dr 1910
36bab «ed0..., 160 6 Dr 1927
155-67

1bbe G. Smith 160 L Dr Fnns
lddal H. F. Copelend 871 6 Dr sene
1dda? Great Northern Railway 8.0 6 Dr 195
1ddda Test hole 346 110 5 Dr 1950
2bddl L.H. & R. W. Havsmann 45.3 L8 x 48 Du 1900
2bdaze w55 5 200 L Dr 1916
3aab L. C. Halvorson 62 L Dr 1936
3ddd Test hole 349 130 5 r 1950
llaaa Test hole 348 : 130 5 Dr 1950
12g34 A. F. Solberg 110 L Dr 1948
13abal R. Jolly 150 L Dr 1920
13aba2 s o TR 26.1 20 x 20 Du b
13cac P. Helgeseth 28.3 48 x L8 Du 1926
1lhedd Test hole 350 130 5 Dr 1950
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and test holes -- Continued

Depth to Date of Use Geéologic Elevation Remarks

water (feet Measure- of source at lend
below land ment water surface
.ggrface)
22.80 6-21-50 D Qg 1,472 Water reported hard, adequat=.

Water used by people of couw-
munity for domestic purposes.

10.65 6- 2-50 U Qg 1,k62
e2 6- 3-50 D,S Qg 1,462 Water reported hard, adequa‘.-.
22 6- 3-50  D,8 Kp 1,465 ..Do....
30 6- 2-50 D Qg 1,461 eeDOeoas
22.75 6- 3-50 D,S Qg LU0 ..DO....
lg-lh 6" 3'50 D,S Qg l,)-#60 ooDO-no.
28.84 6- 6-50 S Qg 1,475  ..Do.s..
11.67 6- 6-50  D,S Qg 1,455 ..Do....
11.35 6- 6-50 D,S Qg 1,450 D« PR
19.57 6- 6-50 U Qg 1,h67
12.35 6- 6-50 S Qg 1,455 Water reported hard, inadequate.
15 6- 6-50 D Qg 1,455 Water reported hard, adequate.
17.19 6- 3-50 U Qg 1,465
35.00 6- 6-50 U og 1,482 Water reported hard. _
20 6- 3-50 S Qg 1,483 Water reported herd, adequate.
25 6- 3-50  D,S Qg 1,h6k  ..Do....
25 6- 3-50  D,S Qg 1,463 ..Do....
21.10 6-16-50 D,S Kp <+e.. Water reported soft, adequate.,
17 6-16-50 D,s Qg «sess Water reported fairly soft,
adequate.
17.6k 6-20-50 D Qg +sse. Water reported soft, adequate.
N ceseens T .o 1,459 See log. Depth to shale,
105 ft.
16.60 6-16-50 U Qg <eess Water reported hard.
20 6-16-50 D,S Kp «sss+ Water reported soft, salty,
adequate.
20 6-16-50 D,S Qg «eses Water reported hard.
cesne - T - 1,457 See log. Depth to shale,
124 ft.
AT TR T . 1,b52 See log. Depth to shale, 123 ft.
14.20 6-15-50 D,s Qg seess Water reported soft, adequate.
12.50 6-15-50 D Qg cieee  «DOMens
T4l 6-15-50 S Qg «sess Water reported hard.
13.54 6-15-50 1§} Qg 1,455 ..Do....
ceeee -n T s 1,450 See log. Depth to shale,
126 ft.
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TABLE 2.-~Records of wells, springs,

Location Owner or name Depth of Diameter  Type Date
No. well or size : completed
(feet) (inches)

155-67 (Cont.)

15aabl L. Studness 72.4 18 Dr coes
15aab2 ee@O¢ens 10k L Dr 1948
22dd4l R. 0. Studness 51.6 L Dr ceee
224442 ee@0uens 80 L Dr cees
23aca M. Blegen L9.6 U8 x 36 Du ceoe
2hadd C. Torgeson 33.L 12 Dr ceve
QLI-CCE. H. Tufsrud ’-|—8c ’-'- Dr seve
25add M. B. Bye 45.5 30 Dr 1905
26aas, Test hole 352 100 5 Dr 1950
26bbe J. L. Hisason 28.6 h2 x L2 Du R
26ccb J. Blegen 70.3 L Dr 1938
26dda G. Schwartz 120 4 Dr e
26dde Test hole 351 100 5 Dr 1950
27asa J. L. Hiaason 30.2 2k Dr Sy
35acd A. Eide 18.3 30 Du 1920
35dba M. Olava 118 6 Dr 1949
36bac J. Kirkiede 50.8 18 Dr 1908
156-66

30bbb Test hole 34k 125 5 Dr 1950
30ced H. Ritterman 102 L Dr 1948
3leceal L. H. Hausman 290 I Dr vEp
3lcca’ I [ P 40 2h Du i
156-67

26cabl W. C. Hillerman 125 L Dr 1949
26cab?2 «+0.es, 52 21 Dr seue
26dce W. Michaels 33.1 48 Du 1949
35dac F. Hausmann Estate 35.1 L2 Du 1900
36444 Test hole 345 100 5 Dr 1950
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and test holes -- Continued

Depth to Date of Use Geologic Elevation Remarks
water (feet  measure- of source  at land
below land ment water surface
surface)
56.70 6~15-50 5 Qg «eess Water reported hard, adequate.
40.83 6-15-50  D,S Qg capee  ll0wsna
28.83 6-14-50 8 Qg 1,470  ..DO....
20 6-14-50 D Qg 1,470 ..Do....
17.57 6-14-50 D,S Qg 1,455 ..DO....
20.46 6-14-50 i Qg 1,470
18.80 6-14-50 U Qg 1,460
9.20. 6-14-50  D,S Qg 1,455  +.DO.ess
ceses e i .o 1,452 See log. Depth to shale,
‘ 91 ft.
27.68 6-14-50 D,S Qg 1,467 Water reported hard, adequate.
18-10 o 6'10"% D,S Qg l,l&60 .oDOoooc
20 6-13-50 D,S Kp 1,460 Water reported soft, adequate.
vrauxm P T .o 1,450 See log. Depth to shale,
93 ft.
2k .00 6-1k-50 U Qg 1,468
7.98 6-13-50 S Qg 1