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GROUND-WATER RESOURCES OF THE EDGELEY AREA

LAMOURE COUNTY, NORTH DAKOTA

By:

Charles E. Naplin
Ground-Water Geologist

INTRODUCT ION

PURPOSE AND SCOPE

On July 11, 1973 the Edgeley City Council passed a resolution requesting
the North Dakota State Water Commission to conduct a ground-water investiga-
tion for the city. An agreement was approved by the Commission on August
2L, 1973 and field work was conducted during June, July, and October 1973.

Ground-water conditions in the Edgeley area were determined by test
drilling, installation of observation wells, collection of water samples
for chemical analysis, an aquifer test, and an inventory of selected wells.
Field data and information from additional sources was evaluated during

February and March 1974.

ACKNOWLEDGEMENTS

Test drilling was accomplished by Lewis Knutson and James Zidow using
the state-owned hydraulic rotary drilling machine. Field work was under
direct supervision of the author. The aquifer test was conducted by R. W.
Schmid, ground-water hydrologist, with assistance from David Law. Chemical
analyses were performed by Garvin Muri, State Water Commission chemist, at
the North Dakota State Laboratories Department in Bismarck. Special acknow-
ledgement is extended to Mayor Robert Mathson for information concerning

city wells and water facilities.
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LOCATION AND GENERAL FEATURES

The Edgeley area is located in south-central LaMoure County and is
the Drift Prairiedivision of the Central Lowland physiographic province
of North Dakota (fig. 1). Geohydrologic data collected during this
investigation describe a 195-square mile area located in all or portions of
Townships 133,134, and 135 N., Ranges 62, 63, 64, and 65 W.

Climatic conditions in the Edgeley area are characterized by cold
snowy winters and warm summer days with cool nights. The average annual
temperature at Edgeley is 41 ,4°F, based on a 7l-year period of record
{National Weather Service, 1971). The average annual precipitation for the
same period of record was 17.59 inches.

Relief in the area is gently rolling to nearly flat and surface
elevations range from 1,460 to 1,860 feet above mean sea level. Cottonwood
Creek and Maple River drain the area and regional slope is to the east.

Edgeley (1970 population 888) is an agricultural community and is
served by U, S. Highway 281 and State Highway 13. The city is also served
by branch lines of the Burlington Northern and Chicago, Milwaukee, St. Paul,

and Pacific Railroads.

WELL-NUMBER ING SYSTEM

The wells and test holes listed in Table 3 are numbered according to
a system based on the location in the public land classification of the
United States Bureau of Land Management (fig. 2). The first numeral
denotes the township north of a base line, the second numeral denotes
the range west of the fifth principal, and the third numeral denotes the
section in which the well is located. The letters A, B, C, and D designate,
respectively, the northeast, northwest, southwest, and southeast quarter
section, quarter-quarter section, and quarter-quarter-quarter section

(10-acre tract). For example, well 133-64-15DAA is in the NELNEZSEZ



—DIAGRAM SHOWING WELL-NUMBERING SYSTEM

FIGURE 2-



Section 15, Township 133 N., Range 64 W. Consecutive terminal numerals are

added if more than one well is located in a 10-acre tract.

PRESENT WATER SUPPLY

The city of Edgeley obtains its water supply from four wells. Three
wells tap the Pierre shale at depths ranging from 92 to 122 feet and are
cased with 6-inch slotted or perforated steel casing. One well taps a thin
gravel deposit in the glacial drift at a depth of 82 feet and is completed
with 6-inch steel casing and 7 feet of screen. Pumping rates range from
about 30 to 40 gpm and water is stored in a 50,000 gallon elevated storage
tank.

The city's present (1973) water supply is inadequate, especially during
periods of peak demand, and water quality is quite poor. During 1973 the
city's daily water consumption averages about 67,000 gallons per day. It
is estimated that Edgeley needs about 100,000 gallons per day to satisfy

demand during peak periods and provide for adequate fire protection.

PREVIOUS INVESTIGATIONS
Simpson (1929, p. 150-154) described in general terms the geology and
ground-water resources of LaMoure County. His report includes a discussion
of glacial and bedrock geology, a selected well inventory of municipal and
private wells, and a few chemical analyses. He placed particular emphasis
on artesian wells tapping sandstones of the Dakota Group.

A detailed study titled the Geology and Water Resources of the Edgeley

and LaMoure Quadrangles, North Dakota was made by Hard in 1929. This report

presents a comprehensive discussion of the geology, mineral resources, and
ground-water conditions near Edgeley and includes quadrangle maps of the
glacial geology, and artesian conditions in the area.

A ground-water survey of Dickey and LaMoure Counties was initiated

in 1973 and is currently in progress. This investigation is a cooperative
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program between the U, S, Geological Survey, North Dakota State Water
Commission, North Dakota Geological Survey, and the County Water Management
Districts. The study will consist of three parts, Part 1 - Geology, Part 2 =
Basic Data, and Part 3 - Ground-Water Resources. It will serve as a
reconaissance survey of the counties' ground-water resources and provides

information on geology, hydrology, and water quality.

DEFINITION OF SELECTED TERMS

Aquifer - - A permeable, water-bearing deposit that will yield significant
quantities of water to wells.

Artesian well = - A well in which the water level stands above an artesian
or confined aquifer, A flowing artesian well is a well in which the water
level is above land surface,

Bedrock - - Semi-consolidated rock underlying glacial and alluvial deposits
of pleistocene and/or Holocene age.

Discharge - - The removal or loss of water from an aquifer or the flow of
water into a stream.

Evapotranspiration - - The process by which water is returned to the
atmosphere through direct evaporation from water or land surfaces and by
transpiration of vegetation.

Ground water - - Water in the zone of saturation.

Ground-water movement - -~ The movement of ground water in the zone of
saturation.

Infiltration - - The movement of water from the surface towards the zone of
saturation,

Observation well - - A well from which hydrologic data are measured and
recorded,

Outwash - - Sediments consisting generally of sand and gravel deposited by

streams flowing from a glacier.



Permeable rock - - A rock that has a texture permitting water to move through
it under ordinary pressure differentials,

Recharge - - The addition of water to the zone of saturation.

Specific capacity = = The rate of discharge of water from a well divided
by the drawdown of the water level, normally expressed as gallons per minute
per foot of drawdown.

Storage - - The quantity of water contained in openings in the zone of saturation,
Storage coefficient - - The volume of water an aquifer releases from or takes
into storage per unit surface area of the aquifer per unit change in head.
In an artesian aquifer the water derjved from storage comes mainly from
a change in pressure due to a decline in head. In a water-table aquifer
water derived from storage is the result of gravity drainage of the voids.

Transmissivity - - The rate at which water, at the prevailing temperature,
is transmitted through a unit width of an aquifer under a unit hydraulic
gradient. Transmissivity is normally expressed in units of square feet
per day but can be expressed as the number of gallons of water that will

move in one day under a hydraulic gradient of one foot per foot through a
vertical strip of aquifer one foot wide extending the full saturated
height of the aquifer.

Water table - - The upper surface of the zone of saturation where the
hydrostatic pressure is equal to atmospheric pressure. The configuration
of the water table commonly is a subdued expression of the land surface,

Zone of saturation - - The zone below the water table.

WATER QUALITY

All natural water occurring on the earth's surface or underground
contains dissolved minerals. Precipitation begins to dissolve mineral

matter as it falls to the surface and continues to dissolve minerals as



it infiltrates into the ground. Dissolved minerals in ground water vary

in type and concentration depending primarily upon the composition and
solubility of rocks encountered, the length of time the water is in contact
with the rocks, and the amount of carbon dioxide and soil acids in the
water. Water that has been underground for a long time, or that has
travelled a long distance from the recharge area, usually contains more
dissolved mineral matter than water that has been underground for only

a short time and is withdrawn close to a recharge area.

Dissolved mineral constituents are reported in milligrams per liter
(mg/1). A milligram per liter is one thousandth (0.001) of a gram of
dissolved material per liter of solution. Hardness is usually reported
in milligrams per liter, but may be converted to grains per U. S. gallion
(gr/gat) by dividing milligrams per liter by 17.12.

Table 1 glves the significance of the various chemical constituents
of water for a domestic or municipal water supply in North Dakota. Results

of chemical analyses for wells in the study area are listed in Table 2.

BASIC HYDROLOGIC CONCEPTS

A1l ground water of economic importance is derived from precipi-
tation. After the precipitation falls on the earth's surface, part is
returned to the atmosphere by evaporation, some runs into streams, and the
remainder percolates into the ground. Much of the water that sinks into
the ground is held temporarily in the soil and is returned to the atmos-
phere either by evaporation or by transpiration. The remainder infiltrates
downward and becomes ground water,

Ground water moves under the influence of gravity from areas of re-
charge to areas of discharge. The movement of ground water is generally

very slow and may be only a few feet per year. The rate of movement is



TABLE | -- Dissoived chemica) constitueats in water -- their effects
upon usability and recommenced concentration limits for
domestic and municipal water supplies in North Dakota.

Constituent
or Effects of dissolved

Significance
for water supplies

————

U.S Public Health Constituent
Service recommended or

Significance
for water supplies

tffects of dissolved
in North Dakotal

U. S Public Health
Service recommended
timits for drinking water?

Parameter constituents on water use in North Dakotal limits for drinking water? Parameter wonstituents on water use
Sitica No physiological Chioride Over 250 mg/i may impart
(5i0z) significance {ci) a saity taste, greatly
axcessive concentrations
tron Concentrations over 0.3 0.3 mg/1 nay be physiologically
(Fe) mg/1 wil) cayse stajn- narmful. Humans and
ing of fixtures. Over animals may adapt to
0.5 mg/) may impart higher concentrations.
taste and colors to
food and drink, Flouride Flouride helps prevent Limits of 0.y mg/ ! Recommended limits depend on
(F) t0oth decay within spec- to 1.5 mg/1 average of daily temperatures.
Manganese Produces black staining 0.05 mg/) ified limits, Higher Limits range from 0.6 mg/l at
(Mn) when present in amount s concentrations cause 32°C. to 1.7 mg/! at 0%,
exceeding 0,05 mg/ | nottled teeth,
Calcium (Ca) Calcium and magnesium are Nitrate Jver 45 mg/1 can be 45 mg/1
and the primary causes of (NO;) toxic to infants,
Magnesium hardness. Over 125 mg/1 Larger concentrations
(Mg) may have a laxative can be tolerated by
effect on persons not adults, More than 200
accustomed to this ng/ ! may have a deleter-
type of water, ious effect on livestock
, health,
Sodium No physiological sig-
(Na) nificance except for Boron No physiological signi-
people on salt-free diets, (8) ficance. Greater than
Does have an effect on the 2.0 mg/! may be detri-
irrigation useage of water, nental to many plants,
Potassium Small amounts of potassium Total Persons may become 0-500 mg/1 - jow 500 mg/1
(x) are essential to plant and dissolved accustomed to water 500-1400 mg/1 - average
animal nutrition. solids ceontaining 2,000 mg/1 1406-2500 mg/l - high
or more dissolved Oover 2500 mg/! - very
Bicarbonate No definite significance, solids, high
(xco3) but high bicarbonate
and content will impart a Hardness Increases soap consump- 0-200 mg/1 - low
Carbonate flat taste to water. (as tion, but can be removed  200-300 mg/l - average
(co3) CaCo3) by a water-softening 300-450 mg/1 - high
system, over 450 mg/} - very
Sul fate Combines with calcium to 0-300 mg/1 - low 25C  mg/1 high
(S04} form scale. More than 300-700 mg/! - high
500 mg/1 tastes bitter over 700 mg/1 - very pH Should be between 6.0
and may be a laxative. high 3nd 9.0 for domestic
consumption
Percent Indicate the sodium
Sodium and  hazard of irrigation Specific An electrical indication
Sodium Ad- water. Conductance 5f total dissolved solids
sorption measured in micromhos per
Ratio (SAR) centimeter at 259, Used

! schmid, 1965,
U.S. Public Health Service, 1962,

primarily for irrigation
analyses,

T e




governed by the permeability of the deposits through which the water moves and
by the hydraulic gradient. Gravel and well-sorted medium to coarse sand are
usually very permeable. Fine-grained materials such as silt, clay and shale
usually have low permeability, and may act as confining barriers that restrict
the free movement of ground water into or out of more permeable rocks. A
ground-water reservoir that contains enough saturated permeable material to
yield water in sufficient quantity to serve as a source of supply is called an
aquifer.

Artesian aquifers are confined by relatively impermeable beds. Ground
water contained within these aquifers is under pressure due to the weight of
water at higher levels of recharge in the aquifer and to the weight of overlying
rocks. The water level in a well completed in an artesian aquifer will be higher
than the top of the aquifer.

When the upper surface of an aquifer is the water surface and this surface
is free to fluctuate with recharge and discharge, the aquifer is called a
water-table aquifer. The shape of the upper surface of the zone of saturation
is called the water table. (It is controlled by gravity and topographic relief.)

Pumping a well causes its water level to be lowered and the water-level
surface surrounding the well will resemble a cone referred to as the cone of de-
pression. Water-level drawdown is the difference between static and pumping
levels. The amount of drawdown is controlled by the hydraulic properties of the
aquifer, the physical characteristics of the well, and the rate and duration of
pumping. During constant and uniform discharge from a well, the water level
declines rapidly at first and continues to decline at a decreasing rate as the

cone of depression expands.

GROUND WATER IN PREGLACIAL ROCKS

Nearly 2,800 feet of sedimentary Paleozoic and Mesozoic rocks underlie

the Edgeley area, that is situated near the eastern edge of the Williston
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basin. These rocks consist mainly of shale, limestone, dolostone, and sand-
stone that dip to the west and thicken in that direction. Potential bedrock
aquifers include the Pierre shale and several sandstone units of the Cretaceous

Dakota Group.

DAKOTA ARTESIAN SYSTEM

The log from an oil test (133-65-12ba) located four miles west of Edgeley
indicate the sandstones comprising the Dakota artesian system may be encountered
at depths ranging from about 1,300 to 1,700 feet. Individual beds are as much
as 40 feet thick but may contain thin shale interbeds. Dakota Group sandstones
are described as being generally subrounded, light tan in color, fine-to medium-
grained, and contain reddish-brown concretions and pellets. The sandstones have
good permeability as evidenced by flows of several hundred gallons per minute
that have been obtained from artesian wells tapping these units.

The first recorded artesian well in the study area was drilled for the
city of Edgeley in 1892 and was completed in a sandstone bed of the Dakota Group
at a depth of 1354 feet. This well had an original gauge pressure of 60 psi
(pounds per squre inch) at land surface and flowed at a rate of 500 gpm.
Pressure of this magnitude is capable of lifting a column of water about 138
feet above land surface (Simpson, 1929). Over a period of years from 1892 to
1919 there was a steady drop in pressure in the Edgeley Dakota well and the
observed head declined from 138 feet above land surface to 15 feet below land
surface. Many Dakota wells were allowed to flow freely for many years in west-
ern LaMoure County, resulting in a loss of artesian pressure and a regional

decline in head within the Dakota Group.
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Two water samples from Dakota wells in the study area contained dis-
solved solids exceeding 5,500 mg/1 and indicated a sodium chloride type water.
Dakota water is not desirable for domestic purposes but is sometimes used when
water from other sources is not available. It is occasionally used for watering
livestock and in sewer systems.

Natural gas (methane) was produced along with water from several Dakota
wells near Edgeley. Hard (1929, p. 76-78) cites numerous instances where
natural gas was used to heat and light private dwellings, a store, and a hotel
at Edgeley in the early 1900's. However, the volumes of gas produced from
the Dakota wells decreased rapidly with the depletion of artesian head in the

area, and the use of natural gas as a fuel was abandoned,

PIERRE FORMATION

The Pierre Formation directly underlies glacial drift in the Edgeley
area as substantiated by test drilling. Subsurface data compiled during this
investigation show that the top of the Pierre was encountered at a max imum
elevation of 1,650 feet (above mean sea level) in test hole 8691 (134-65-35¢ccc)
and a minimum elevation of 1,280 feet in test hole 8734 (133-62-6AAA). Geologic
section A-A' (pl. 2) illustrates the irregular configuration of the Pierre
subcrop. More than 400 feet of Pierre has been removed by erosion in this area,
prior to and during glaciation. Test drilling indicates that preglacial and/or
glacial streams have eroded valleys into the Pierre shale both west and east
of Edgeley (fig. 3).

The buried escarpment and associated bedrock valley located east of
Edgeley was also encountered east of Ellendale during that ground-water in-
vestigation. This valley may represent a preglacial drainage system that at
one time flowed out of South Dakota and through Dickey and LaMoure Counties

and into other portions of North Dakota.
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Drill cuttings indicate the Pierre Formation is a dark gray to grayish-
black, moderately hard, brittle, siliceous, non-calcareous shale. Out crops
of the Pierre south of Edgeley show that it weathers to a light gray color
and becomes flakey and loose when exposed to the atmosphere. It is often
bentonitic and may contain reddish-brown limonitic concretions.

Three city wells, and most domestic and stock wells are completed in
the upper part of the formation. Well yields are small due to the shale's
low permeability. Ground-water movement is restricted to openings along
cleavage planes and poorly developed joint systems in the formation's upper
horizon. Recharge occurs as ground water enters fractures in the shale by
filtering down through the overlying glacial drift.

Thirteen water samples from wells tapping the Pierre contained dis-
solved solids ranging from 873 to 3,310 mg/1. The water is of the sodium
bicarbonate sulfate type (table 2). |t has been reported that a few Pierre
wells near Edgeley produce small quantities of hydrogen sulfide gas that
has a distinctive '"'rotten egg odor'', and imparts a bad taste when dissolved

in water.

GROUND WATER IN THE GLACIAL DRIFT

During the Pleistocene Epoch, which began about one million years ago,
continental ice sheets have advanced southward over the Edgeley area several
times. About 12,000 years ago the last Wisconsinian ice sheet retreated
from the area depositing glacial drift that consists mostly of ground moraine
and outwash. West of the study area glacial ice deposited an interconnected
series of hills and ridges known as the Missouri Coteau, that rise above the

relatively flat ground moraine to the east.



Ground moraine in the study areaconsists predominately of till, which
is an unsorted mixture of clay, silt, sand, gravel, cobbles, and boulders.
The till ranges in thickness from 0 to more than 200 feet (figs. 3, &). Tin
was deposited as the ice stagnated, melted, and released its sediment load
of glacial debris which accumulated on top of the bedrock surface (pl. 2).
Drill cuttings of an average section of till in North Dakota reveal that it
is olive-gray in color when encountered below the water table. Above the
water table it has been weathered and oxidized and is yel lowish-brown in
color. Till is relatively impervious and will not readily yield water to
wells,

The Edgeley outwash plain and a few terrace deposits, consisting of
sand and gravel, are associated with ground moraine near Edgeley (Fig. 4).
Sand and gravel constituting the outwash, was deposited as meltwater streams
washed, sorted, and dropped their sediment load as they flowed southeastward
along and parallel to the receeding ice front. Test drilling indicates the
Edgeley outwash consists of well-sorted coarse sand and gravel. The deposit
attains a maximum known thickness of 43 feet in test hole 8717 (134=64-16DAA).

Holocene deposits consisting of alluvial clay, silt, and sand, and
eolian (windblown) sand and silt have been deposited since glaciation. These
deposits directly overlie ground moraine are thin, very fine grained, and

often unsaturated.

TILL-ASSOCIATED AQUIFERS
Several test holes penetrated small, lenticular deposits of sand and
gravel associated with till in the study area. These deposits range in
thickness from a few feet to as much as 24 feet in test hole 8730 (133-65-14DDA) .
Because of their small areal extent and limited recharge potential, the till-

associated deposits are only capable of yielding small quantities of water
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to domestic and stock wells. Four water samples from till-associated
aquifers indicated water of the calcium or sodium bicarbonate type and

contained dissolved solids of less than 1,000 mg/1.

EDGELEY AQUIFER

This investigation served to locate and partially define an outwash
deposit located 3% miles northwest of the city, herein called the Edgeley
aquifer (fig. 5). The Edgeley aquifer was the only significant glacial
drift aquifer encountered during this study.

The Edgeley aquifer consists of material ranging in size from fine
sand to coarse gravel with cobbles. The aquifer material is highly
permeable as substantiated by the loss of drilling fluid that occurred
in several test holes that penetrated the deposit. Occasional thin
layers of clay and silt occur as interbedded material, but generally
the aquifer material is clean and well-sorted. Wells tapping the deposit
range from 13 to 40 feet in depth.

Seventeen test holes penetrated the aquifer and encountered saturated
sand and/or gravel ranging in thickness from 2 feet in test hole 8714
(134-64-14CCD) to 37 feet in test hole 8717 (134-6L4-16DAA). The average
saturated thickness was determined to be about 10 feet. The configuration of
the Edgeley aquifer and a contour map showing its saturated thickness are
shown on figure 5.

Existing data indicates the aquifer overlies an area of about 5 square
miles. It is asurficial deposit and receives direct recharge through the
infiltration of precipitation. Plate 2 shows that the aquifer generally
overlies glacial till except in the vicinity of Section 22, Township 134 N.,
Range 64 W. where it directly overlies the Pierre shale. Altitudes of water
levels in observation wells indicate ground water is moving to the southeast
and to the north from an area in portions of Sections 8, 9, 16, and 17, Town-

ship 134 N., Range 64 W. (fig. 6) Ground water contained in the
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aquifer is generally under water-table conditions, but where the deposit is
interbedded with clay semi-confined artesian conditions exist.

An aquifer test was conducted during October 1973 using an 8-inch dia-
meter well located 4 miles north and % mile west of Edgeley (134-64-15CB85).
The test well was drilled by C. A. Simpson and Son, Bisbee, North Dakota,
and was completed from 29% to 39% feet below land surface with an 8-inch
diameter 0.025-inch v-slot screen.

The test was started at 0900 hours on October 20, 1973 and a pumping
rate of 171 gpm was maintained for 5 days. Water levels were measured in
13 observation wells and the test well. Significant drawdown occurred only
in the test well and the six observation wells located nearest to the test
well. The drawdown ranged from 0.67 foot in well 8915-A (134-6L4-15CBBy) to
12.36 feet in the test well (134-64-15CBBg). Table 2 lists data on selected
observation wells and the test well and figure 7 graphically illustrates the
drawdown and recovery of water-levels.

Evaluation of the aquifer test data indicates a transmissivity of 5000
ft.2 per day. A storage coefficient of 0.075 was determined for an average
section of the aquifer under leaky artesian conditions. The specific capacity
of the test well (discharge divided by drawdown) after 24 hours of pumping
was determined to be 15.3 gpm /foot of drawdown.

Assuming a specific yield of .075, an average saturated thickness of
10 feet, and an area of 5 square miles, the aquifer contains about 2,400

acre-feet of ground-water in storage. Yields of 250 to 350 gpm
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ARROWS INDICATE DIRECTION OF GROUND-WATER FLOW.

FIGURE 6-— ALTITUDES OF WATER LEVELS IN THE EDGELEY AQUIFER AUGUST 9-il, 1973
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TABLE 2 - - AQUIFER TEST DATA

STATIC WATER DRAWDOWN IN

DISTANCE FROM LEVEL IN FEET FEET BELOW

TEST WELL DEPTH OF BELOW LAND SURFACE STATIC WATER
WELL LOCATION IN FEET WELL IN FEET 10-9-73 LEVEL
Test Well 134-64-15CBBS 39% 8.20 12.36
8915-8 l3h-64-15CBB3 30" S. 43 8.07 3.21
8915 134-64-15CBB} 80' E. 39 6.92 *2.98
8915-D l3h-64~15CBBh 135' W. 43 8.35 2.00
8717 134-64-16DAA 200" W. Lo 7.35 1.50
8915-¢C 134-64-15BCC 300" N. 35 4,03 1.17
8915-A 134-64—15CBBZ 350" BE. 26 3.16 *%0,67

POS
T

L

Excessive drawdown probably due to nearby aquifer boundary.

Water used in well development may have induced

influenced the degree of drawdown.

recharge during pumping and




may be possible from properly constructed wells completed at locations
having the greatest saturated thickness.

Fifteen chemical analyses indicated the water is a moderately hard
calcium bicarbonate type that contains dissolved solids ranging from 308 to
937 mg/1. lIron and manganese generally exceed the recommended 1imits set
by the U. S. Public Health Service and the water will require treatment
and removal of these constituents for municipal use. Sodium-adsorption
ratios range from 0.3 to 7.6 and specific conductances are generally less

than 1000 micromhos

SUMMARY

This investigation obtained and evaluated geohydrologic data within a
196-square mile area around Edgeley in LaMoure County. The area is situated
within the Drift Prairie division of the Central Lowland physiographic pro-
vince of North Dakota. The average annual precipitation is 17.59 inches and
the average annual temperature is 41.49F, Maple River and Cottonwood Creek
drain the area.

An oil test west of Edgeley indicates that about 2,800 feet of westward-
dipping sandstone, limestone, dolostone, and shale underlie the glacial drift.
Several of these rock units contain water that is highly mineralized and gen-
erally not desirable for domestic use. Sandstone beds of the Dakota Group were
tapped by numerous artesian wells in the late 1800's and early 1900's and used
as a source of water supply. Wells completed in the Dakota Artesian System at
one time flowed at land surface, but due to a regional decline in artesian
pressure, many wells ceased to flow within a few years after they were drilled.
Water contained in the Dakota sandstones is moderately soft, and high in dis-
solved solids and sodium.

The Pierre Formation directly underlies the glacial drift and is a dark

gray shale that has low permeability and contains poor quality water.
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The majority of domestic and stock wells in the Edgeley area are completed
in the Pierre shale.

Glacial drift overlies the Pierre shale in the Edgeley area and consists
generally of ground moraine and outwash. Ground moraine is composed of till
and is relatively impervious. Outwash consists of sand and gravel and has
water-yielding potential where it is saturated.

The Edgeley aquifer, an outwash deposit, was the only significant
glacial drift aquifer encountered during this study. Data collected during
the course of this investigation indicates the aquifer extends over an
area of five square miles and consists of sand and gravel ranging in
saturated thickness from 2 to 37 feet. Aquifer test data indicates the
deposit has a transmissivity of 5,000 ft.z/day and a storage coefticient
of 0.075. Assuming an average saturated thickness of ten feet, and areal
extent of five square miles, and a specific yield of 0.075 the aquifer
contains abéut 2,400 acre-feet of available water in storage. Water con-
tained in the aquifer is of the calcium bicarbonate type and contains less
than 1,000 mg/1 dissolved solids. Treatment and removal of iron and man-
ganese may be required.

The Edgeley aquifer appears to have good hydraulic conductivity and the
outwash is highly permeable. Subsurface and aquifer test data indicate the

aquifer can provide the city of Edgeley with a reliable water supply.
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TABLE 3-- CHEMICAL ANALYSES

(Analytical results are in milfigrams per liter except where indicated)
o:mer - Location oo o, | 0 & (sio )| (Fe) | (Mn) | (Ca) | (Mg} | (Na) | (k) [tHCOg)| (cogl (sog) | (c) | (F) [(Nog) (B) "T“,g' Total Hardness |Fercent | o R ol T
Designation (:’::"’ {Deg.C)| Collection Solids [—— cos I di Conductance
AKOTA ARTESIAN SYSTEM T
L. Little 134-63-16ccc 1,300 10 1=t-72 9.3 14.50j0.06] 46 | 28 | 2,760| 46 639 (o] 28 4,100 0.9 | LO {6.60} 6,980 228 95 79 12,700 T.7
Waiter Davis 134-64-24dc 1,280 9 9-10-70} 9 |5.80{0.09] 63 18 2,140 | 32 590 62 3,180 L4 4.401} 5,600 232 94 6! 10,100 82
IERRE FORMATION ]
Willow Bank Tp. i33-63-5dcc 30 7 f-i-72 28 |1.30)0.22{ 31 It 309] 86| 565 0 |279 55| 0.3 4.6 {2.30 887 123 (o] 83 12 1,560 7.5
Richard Musiand i33-63-8bbb 130 8 11-2-72 { 29 [0.08]0.50}i146 | 44 743] 16 804 0o j7712 537 0.2]12 [3.60]2,670 546 (o] 74 14 4,030 7.6
Leurie Hartwig 133-63~18bcc 140 9 10-31-72 | 28 ]0.30]0.16 | 23 | 94 297 | 74 | 652 0 |les 271 0.2)16.6 | 1.90 873 95 (o] 86 I3 1,390 1.7
Ilia Podenski 133-63~20bca 80 10 10-31-72 | 29 |0.31]0.06| I5 5.0 516 | 9.3 | 868 (o] 24 324] 0.3]8.8 |3.10] 4,390 58 0 94 29 2,330 1.7
Milton Musiand 133-64-2dcc "o 8 10-31-72 | 29 {4.90{1.50| 53 | 30 413 | 9.8 | 312 0O |ees 124 0.21 11 .30 1,470 287 ] 77 1l 2,180 7.3
City of Edgeley I133-64-3adc 104 8 6-15-72 | 28 [0.3111.48 [IUS 39 432] 12 478 0 [459 406 0.1 |2.5 |0.29] 1,690 446 54 67 8.9 2,720 7.5
City of Edgeley 133-64-3ca 122 10 6-15-72 | 28 |0.09] 1.85| 42 17 428 8.3 | 492 0O |595% 79] 0.2}8.3 |0.89] 1,480 173 [¢] 84 14 2,130 7.5
City of Edgeley 133-64-3dcc 92 10 6-15-72{ 17 |0.55]0.69| 72 | 23 454| 9.6 | 587 0 |248 407} 04}10.5 | 1.70] 1,590 276 o] 7 12 2,520 .7
Glenn Olson I33-64-8a00 i 9 10-31-72 | 29 |1.00|0.30} 22 | 7.8 4901 8.3 772 o |43 74| 0.41{9.8 [3.00] 1,420 87 (o] 92 23 2,180 T
Wesiey Everet 133-64~17daa 60 8 H-1-72 29 [0.16|0.08] 38 12 1,010 | 15 {1,190 O |575 593] 0.3|0.4 |4.50]| 2,830 144 o] 93 37 4,470 7.7
Bob HManson 133-64-2Taaa 60 7 10-31-72 | 30 {0.62]0.68] 3i 10 527) 9.3 | 378 0 | 822 10861 0.3]14 |1.90} 1,710 ne (o] 80 21 2,510 7.5
Earl Houfstatter 134-64-34aba 25 k4 H=1-72 27 |2.30|0.08|28! |48 329| 9.8 484 o 1,880 46| 0.3} 48 013,310 1,310 913 47 6.3 3,980 78
Roger Priebe 134-64-32bcc 140 9 H-i-72 27 O.SG' o.oa] 12 49 505] 6.8 8i8 O }333 1% 0.5]85 |3.60] 1,450 47 (o] 95 32 2,240 7.8
ILL ASSOCIATED DEPOSITS
City of Edgeley 133-64-3bd 82 9 6-i15-72 | 28 O.SIlO.SB 69 | 20 216 | 8.3 398 o |106 234 0.1]6.7 jo.43| 87T 256 o 64 5.9 1,490 76
Eimer Heim 133-65-2acc Spring 8 f=i-72 | 27 o.sd 1.40] 92 | 22 13- R ] 374 0 | 370 55| 0.2|63 | LIO 933 322 15 55 4.6 1,410 TA
Kulm-Edgeley Dami [33-65-14 cda 9 7-1-73 | 23 0.45] 0.08; 4| 16 18 | 17 253 o 26 49 0 L0 |0.19 272 ITE'J (o] 17 0.6 . 449 8.1
Emil Weist 134-63-30c¢cc 9 10-31~72 | 27 | 0.20 0.64 50 17 140 6.9 | 395 o |28 431 0.2{41 {0.34f 563 195 o] 60 4.4 926 75
DGELEY AQUIFER
Test Hole BT36| 134-64-50ab 20 7 7-13-73 | 26 }6.90 O.38] 65 | 21 26| 7.0 ] 309 (o] 4] i3] 0.2]| 10 0.09| 360 250 18 0.7 549 7.8
Test Hole 8722 | 134-64-9bad 40 8 7-4-73 | 22 |2.10 0.25l 44 12 220} 8.9 | 473 o |80 69 04]2.0 |0.60] 794 160 [0} T4 7.6 1,250 8.2
Test Hole 8721 134-64-9bbd 25 7 7-10-73| 26 |2.80 0.74{ 67 25 221 6.0 268 (o] 75 4] Ot |25 J0o.3 372 270 52 15 0.6 564 79
Test Well 134-64-15¢cbd S 40 7 9-20-73[ 26 [0.86{0.16] 45 16 421 31 274 o 32 1] 0.2]|0.2 o 308 180 (o] 33 1.4 813 7.6
Test Well 134-64-15¢bb 5 40 T 10'20-13[ 26 O.Bd 0.17] 45 19 40] 3.1 27 o] 35 9.61 0.4} 1.0 0.7 309 190 o 31 L3 509 1.7
Test Well 134-64-15¢Hb S 40 8 I0-22‘73l 26 [0.90 0.i17| 45 19 39| 3.2 | 268 o] 40 9.3' 0.3]0.2 o] 320 190 30 _I.2 500 7.6
Test Well i34-64-15cbb S 40 7 IO'25'73I 26 |0.94 0.7} 47 | 20 36| 29| 267 o 45 15| 0.2] 2.5 | 0.30{ 310 200 28 (R} 510 7.6
Tesi Hole 8718 134-64-16abb 40 7 7-10-73| 25 | 0.871 0.40] 65 | 3! 28] 5.8 | 267 0 {130 848 o0.)]1.0|0i46 428 290 ke 17 0.7 642 8.0
Test Hole 8717 134-64-16daa 40 7 7-9-73 | 26 |1.10 | 0.3 53 | 24 25| 4.5] 2865 0 69 76 O0.4] 1.0 ] 0.16 343 230 I3 19 0.7 519 7.9
Anton Forsman 134-64-17bcd 13 8 H-1-72 { 27 [ 0.14 o] 72 36 14| 2.8| 268 (o] 44 21 O.1 p2 (o] 385 329 109 8 03 685 7.6
Test Hole 8710 134-64-220aba 26 7 6-22-T3} 26 0.721 0.30 53 26 70} 6.6} 405 o] 6l 1l 0.2| .o 0.44[ 456 240 o} 38 2.0 734 8.0
Test Hole 8712 134-64-22bbb ,30 7 6-22-73| 26 O.Sd 0.36! 58 | 26 28| 39| 257 o 87 94 0.4] 1O 0422| 368 250 40 19 0.8 579 7.9
Test Hole 8726 ! 134-64-22bcb 15 7 7-4-73 | 23 | 1L.30 O.5G| 128 | 51 Ho| 16 398 o | 310 100 o] Lo [o} 937 $30 200 30 2.1 1,400 7.8
W. Moch 134-64-22dcc 21 8 H=-1-72 24 [0.14]0.i12] 80 | 37 T3] 6.1 452 o 109 21 0.l FZ 0.04 612 352 o} 3t L7 956 7.4
W. Moch 134-64-22dcc 14 7 Ii=-t-72 26 | 0.14 0.32‘ 99 | 4} 59| 5.0 | 460 [0} 26 26} 0. I3O 0.0q 639 417 40 23 .3 1,010 7.6




TABLE & -- LOGS OF TEST HOLES

The following test hole logs are a summary of data from driller's logs,
geologist's sample descriptions and resistivity and spontaneous potential
electric logs.

Grain-size classification is C. K. Wentworth's scale from Pettijohn
(1957). Color descriptions are of wet samples and are based upon color
standards of the National Research Council (Goddard and others, 1948).

Test holes are called observation wells when they have been completed
with 14-inch diameter plastic casing and screened at the bottom. Well depths,
screened producing intervals (S.1.) and water levels, with date of measurement,
are so designated. Water levels are in feet below land surface.

Elevations, based on mean sea level datum, were obtained by the Water
Commission survey crew and interpreted from the Edgeley Quadrangle, published

by the U. S. Geological Survey.

Explanation of Lithologic Symbols

Sand or Gravel

ooooo
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TEST HOLE 8734

LOCATION: 133-62-6AAA DATE DRILLED: July, 1973
ELEVATION: 1490 DEPTH: 260
(FT, MSL) (FT)
POTENTIAL (MV) _ RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS
i ‘§ Glacial Drift
" :
0-18 Clay, silty, sandy, pebbly,
yellowish-brown, oxidized (till).
8-20 Clay, silty, very sandy, pebbly,
:;7 olive-gray, plastic, calcareous
~ (till).
20-34 <“Sand, fine to coarse, shaly,
<2 “well-sorted.
77342108 Clay, silty, sandy, pebbly,

olive-gray, calcareous (till).

N, .

PR as

L

’
3 | P2t 100

.°.’-9' ‘
<::,/’ v?f;ﬂ 108-111 Gravel, fine to medium, sandy,
o : loose.

olive-gray, gravel stringers,
calcareous (till).

I o . 111-176 Clay, silty, sandy, pebbly,
gLy :
:'-. _ 120
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TEST HOLE 8705
LOCATION: 133-63-2AAA

ELEVATION: 1495
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Pierre Formation

Shale, siliceous, grayish-
black, bentonitic, slightly
maserated, noncalcareous.

DATE DRILLED: June, 1973

DEPTH: 180
(FT)

DESCRIPTION OF DEPOSITS
Glacial Drift

Clay, silty, pebbly, yellowish-
brown, oxidized (till).

Clay, silty, pebbly, iron
concretions, olive-gray,
calcareous (till).
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TEST HOLE 8702
LOCATION: 133-63-5AAA

ELEVATION: 1525
{FT, MSL)

~ POTENTIAL (MV)

{
-

e o

0-15

15-40
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Pierre Formation

Shale, black, fractured,
brittle, noncalcareous.

DATE DRILLED: June, 1973

DEPTH: 80
(FT)

DESCRIPTION OF DEPOSITS

Glacial Drift

Clay, silty, gravelly, yellowish-
brown, oxidized (till).

Clay, silty, olive-gray, numerous
sand stringers, calcareous (till).



v, W S L, il

40-58 Clay, silty, pebbly, olive-gray,
calcareous (till).

Pierre Formation

brittle, fissile, noncalcareous.

Depth

S o
o0 s, )
e °.
D; <824 e
b?o. - .o‘ Z/
'L Ke,
o Q)8 ,
P00 e
1 60 58-80 Shale, siliceous, black,
ot ]
1,_‘ _: 7
. B
" .,
1 80
100
133-63-6BAA
Test Hole 8700
Elevation 1510 feet
Drilled June, 1973
Geologic Thickness
Source Material (feet)

(feet)

Glacial drift:

Topsoil, silty, sandy clay loam, light brown 1

Sand, medium to very coarse, gravelly, sub-

angular to well-rounded, shaly -==~--===---- 8

Pierre Formation:
Shale, siliceous, dark gray to black,
fissile, fractured ==-=-=---=cccmmoomeoooo 11

133-63-8BBA
Test Hole 8732
Elevation 1520
Drilled July, 1973

Glacial drift:
Clay, silty, sandy, pebbly, yellowish-

brown, oxidized (till) --=-=-c-ca-mmaa-- ro-- 7

Sand, medium to very coarse, gravelly,

subrounded, fair sorting -=-====sccemoommao- 8

Pierre Formation:
Shale, siliceous, grayish-black, brittle,
fractured ===----c----come o 5

30
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133-63-27CCB

Test Hole 8733

Elevation 1495
Drilled July, 1973

Glacial drift:
Clay, very silty, sandy, yellowish-brown,

oxidized (alluvium) -==-==ccmccmccmcmcaao 5 5
Sand, fine to very coarse, gravelly, sub-
angular to subrounded, fair sorting, shaly 6 11

Pierre Formation:

Shale, siliceous, grayish-black, brittle,
fractured, noncalcareous ==========ce-eooon 9 20

133-64-1AAA
Test Hole 8699
Elevation 1525 feet
Drilled June, 1973

Glacial drift:
Clay, sandy, pebbly, yellowish-brown,

oxidized (till) =====mecmcmommmea e 21 2]
Clay, silty, pebbly, olive-gray, calcar-
eous (til1) ==--mmmmmmmmcmemm o 3 24
Sand, fine to very coarse, well-rounded -- 7 31
Pierre Formation:
Shale, siliceous, dark-gray to black,
fissile, fractured ===-ece--ceccccccmmcnna- 29 60
133-64-3AAA
Test Hole 8697
Elevation 1545 feet
Drilled June, 1973
Geologic Thickness Depth
Source Material (feet) (feet)
Glacial Drift:
Topsoil, silty clay loam, black =====meccu-- 1 1
Pierre Formation:
Shale, siliceous, yellowish-brown, weathered,
oxidized, fractured --=---cecemceccmcamaanan 9 10
Shale, siliceous, black, fractured --------- 30 ko
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133-64-3ADC
City of Edgeley 1
(Log from C. A. Simpson and Son)
Elevation 1540 feet
Drilled July, 1967

Geologic Thickness Depth
Source  Material (feet) (feet)
Glacial drift:
TOPSOI ] ==m=mm o m e e e o ] ]
Clay, sandy, rocks, yellow =====-eccacoaooo 14 15

Pierre Formation: -
Shale, blue ====mcmmm . 86 101

Well completed with 42 feet of 6-inch and 64
feet of 5-inch diameter black steel casing,
perforated lower 60 feet.

Finished well depth 101 feet.

133-64-3BD
City of Edgeley 2
(Log from C. A. Simpson and Son)
Elevation 1555 feet
Drilled July, 1963

Glacial drift:

TOPSOi] ===mmm e e e e ] 1
Clay, yellow ==-===mmm o m e 23 2l
Clay, blue ====~=cm ool 7 3]
Sand, very fine, clayey -=-=mmeeoccocaaoaa_ o 20 5]
Sand, clayey ==—=-= e 5 56
Sand, fine, some clay =-=-==mcccmmmmmmmaea 4 60
Sand, gravelly, clayey =-=-c--ccmmmmmmaeooo 3 63
Gravel, coarse, rocks ======-e-ocoemmoooo.. 10 73
Sand, clayey ==-==c oL 1 74
Sand, gravelly -=----mme .. 1 75
Clay, hard ====sco oo ! 75%
Sand, gravelly, water =—-~ec-eeccmcmeccccaeoo 63 82
Clay, gravelly === —mme o 82

Well completed with 78 feet of 6-inch diameter
black steel casing and 7 feet of 6-inch telescope
size, #40 slot, evurdur screen. Finished well
depth 82 feet.
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133-64-3CA
City of Edgeley 3
(Log from C. A. Simpson and Son)
Elevation 1560 feet
Drilled July, 1963

Glacial drift:

TOpPsSOil m==mmmmmmmm e 1
Clay, sandy, gravelly ==e=-cemcocceccncanou- 13
Clay, sandy, gravelly, rocks =====-=-eceeu-- 24

Pierre Formation:
Shale -=====smemmccmmccmemocemae oo 84

Well completed with 64 feet of 6-inch and 61
feet of 5-inch black steel casing, perforated
lower 80 feet. Finished well depth 122 feet.

133-64-5AAA

Test Hole 8695
Elevation 1605 feet
Drilled June, 1973

Glacial drift:
Clay, silty, sandy, pebbly, yellowish-

brown, oxidized (till) -==-=cemmcacmaccaao. 20
Clay, silty, pebbly, olive-gray, calcareous
(L111) =m=mmemmmmm e e 15

Pierre Formation:
Shale, siliceous, grayish-black to black,
brittle, fractured, noncalcareous ========= 25

133-64-15ADD
Elevation 1560 feet
Drilled July, 1973

Glacial drift:

Clay, silty, pebbly, yellowish-brown,
oxidized (till) ==cecmcmmcmccmmmccccacaaen 7

Pierre Formation:
Shale, siliceous, medium-dark-gray with
reddish-brown staining, brittle; non-
calcareous ====~m-=mmcecceccccecccenceo——- 13
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133-64-15BBB

Test Hole 8731
Elevation 1560 feet
Drilled July, 1973

Glacial drift: )
Clay, silty, sandy, pebbly, cobbles, yellowish-

brown, oxidized (till) ----=----emceaaana- 11 11
Clay, sandy, pebbly, gravelly, olive-gray, 5
galeareis (E11)] e rmmmmeee puemee 12 3

Pierre Formation: )
Shale, siliceous, grayish-black, brittle,

fractured, noncalcareous ==========-=--c-=- 17 4o

TEST HOLE 8915-D

JCATION:  134-64-15CBB DATE DRILLED: October, 1973

4
ELEVATION: DEPTH: 60 feet
(FT, MSL) (FT)
POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS
L= A Sy Sl
T < Glacial Drift
-~ ~>
ij} £;;§> 0-1 Topsoil, sandy loam, brown.
3 <i:; 1-35 Sand, fine to very coarse,
11_‘ about 10 percent gravel, sub-
P rounded, moderately well-sorted,
S loose, taking water rapidly.
< =
éiL_a\_\\‘ »  35-43 Gravel, fine to coarse, about
i 3 25 percent sand, subangular to

well-rounded, fair sorting,
loose, taking water.

43-45 Clay, silty, pebbly. olive-
gray (till).

Pierre Formation

45-60 Shale, siliceous, grayish-
black, brittle.

Observation Well

135 feet west of test well
Depth -~ 43 feet

S. I. == 37-43 feet

Water level -- 8.35 feet
Measured -- 10-9-73



134-64-15CBB

Test Well
Drilled October, 1973

5

Geologic ‘ Thickness Depth
Source Material (feet) (feet)
Glacial drift:

Topsoil, sandy loam, brown -----=-cc-ec-w-- i 1

Sand, gravelly, oxidized --=-======ccccouo-- 12 13

Sand, gravelly, unoxidized ------~--=----=- 2 15

Clay, silty, gravelly, pebbly, olive-

gray (till) -—---c-meommccmmcmeens ————mmee 8 23

Gravel, sandy, cobbles, lignitic -=======--- 16 39

Sand, fine, clayey ==-====semccmceecaneoco- ] ko

Clay, silty, gravelly, pebbly, olive-gray,

(ti11) mmmmmmmmmmccmee e e Lo

Test well completed with 304 feet of 8-inch

diameter black steel casing and 10 feet of

25 slot 8-inch screen. Screened interval

294-39% feet. Casing and screen pulled and

well was abandoned after test.

Water level -- 8.20 feet

Measured -- 10-20-73

133-64-19DCD
Test Hole 8729 .
Elevation 1620 feet
Drilled July, 1973
Geologic Thickness Depth
Source Material (feet) (feet)

Glacial drift:

Sand, fine to very coarse, gravelly,

subrounded, oxidized =~======c-ememaau--- 6 6

Clay, sandy, silty, pebbly, yellowish-

brown, oxidized (till]) ====ssecmccceaca-- 6 12

Clay, silty, pebbly, olive-gray, calcar-

eous (till) =====-mmememmmomccccccm e Iy 53
Pierre Formation: .

Shale, siliceous, grayish-black, brittle,

fractured, noncalcareous -=======-=----=-- 7 60

35



133-64-26CCC
Test Hole 8728
Elevation 1560 feet
Drilled July, 1973

Glacial drift:
Topsoil, sandy, shaly, clay loam, black - 1

Pierre Formation:
Shale, siliceous, grayish-black with red-
dish-orange oxidation staining, brittle,
noncalcareous ---=--==--cmmmccacmcnneaeao 19

133-65-14DDA

Test Hole 8730
Elevation 1680 feet
Drilled July, 1973

Glacial drift:
Clay, sandy, pebbly, cobbles, boulders

s

dusky yellow, oxidized (till) -=-=wem=e-- 11
Sand, fine to very coarse, subrounded,

uni form, shaly, partially oxidized ------ 24
Clay, silty, sandy, pebbly, olive-gray,
calcareous (till) ==-===---mmmmmmmomean 14

Pierre Formation:
Shale, siliceous, grayish-black, brittle,
noncalcareous ----===-=-emcmomem e 11

36

20

11
35
49

60



TEST HOLE 8706

LOCATION: 134-63-16CCC DATE DRILLED: June, 13973
'ELEVATION: 1510 DEPTH: 160
(FT, MSL) (FT)
~_POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS
e —~ Glacial Drift
g
i 0-14 Clay, sandy, silty, pebbly,
- yellowish-brown, oxidized (till).
L 14-93 Clay, silty, sandy, pebbly,
; 20 olive-gray, calcareous (till).
i a0
; %
o
por
<:/
i
% 80
L= |
93-107 Silt, sandy, clayey, dark-
gray to black, calcareous
2 100 (glaciofluvial deposit).
g 107-109 Sand, fine to medium, lignitic.
- 109-147 Clay, silty, sandy, pebbly,
olive-gray, cohesive, ‘carbon-
aceous (till).
120
(27
{ . Pierre Formation
<1‘;_ e 147-160 Shale, siliceous, black, brittle,
2 noncalcareous.
\13
&
160

37




134-63-31BBB
Test Hole 8707
Elevation 1540 feet
Drilled June, 1973

Geologic
Source Material

Glacial drift:
Clay, silty, sandy, pebbly, yellowish-
brown, oxidized (till) --=-=-=-mmmeeecn--
Clay, silty, pebbly, olive-gray, calcar-
eous (till) =-m=cmmmemmmmm e

Pierre Formation:

Thickness Depth
(feet) (feet)
14 14
33 L7

Shale, siliceous, dark-gray to grayish-black,

brittle, fractured, noncalcareous =--=----«

134-63-31DDD

Test Hole 8701
Elevation 1525 feet
Drilled June, 1973

Glacial drift:
Clay, silty, sandy, pebbly, gravelly, yel-
lowish-brown, oxidized (till) =--=-=ee-aa-
Clay, silty, gravelly, olive-gray (till) -

Pierre Formation:

Shale, black, brittle, fractured, noncal-
CAreoUS —=-=--~-rememe e cmmceeeeam——a—————

TEST HOLE 8703
LOCATION: 134-63-34CCC

ELEVATION: 1510

{FT, MSL)
__ POTENTIAL (MV) RESISTANCE (OHMS)
- . r ) ——————rl
0-15
, 26-33
<”’}/

gi 33-66
40

38

13 60
20 20
15 35
25 60

DATE DRILLED: June, 1973

DEPTH: 100
(FT)

DESCRIPTION OF DEPOSITS

Glacial Drift

Clay, silty, gravelly, yellowish-
brown, oxidized (till).

Clay, sandy, gravelly, olive-
gray, calcareous (till).

Sand, fine to very coarse,
lignitic.

Clay, sandy, gravelly, olive-
gray, calcareous (till).



66-100

100
TEST HOLE 8704
.OCATION: 134-63-35CCC
ELEVATION: 1495
(FT, MSL)
~ POTENTIAL (MV) RESISTANCE (OHMS)
S
0-17
- 17-95
Rl

-t
P

95-120

39

Pierre Formation

Shale, siliceous, black,
brittle, fractured, noncalcareous .

DATE DRILLED: June, 1973

DEPTH: 120
(FT)

DESCRIPTION OF DEPOSITS

Glacial Drift

Clay, silty, sandy, gravelly,
pebbly, yellowish-brown,
oxidized (till).

Clay, silty, sandy, gravelly,
olive-gray, gravel stringers,
calcareous (till).

Pierre Formation

Shale, siliceous, black,
brittle, fissile, noncalcareous.




Geologic
Source

134-64-5AAB

Test Hole 8736
Elevation 1536.5 feet
Drilled July, 1973

Material

Glacial drift:
Clay, very silty, medium gray, plastic,

highly

calcareous, (alluvium) ======cocca-o

Sand, fine to very coarse, light brown,

loose, subrounded, well-sorted, oxidized =--

Silt, clayey, medium-light-gray, lignitic,

soft (glaciofluvial sediment)

Sand, fine to very coarse, mostly coarse
to very coarse, about 40 percent gravel,
subangular to rounded, well-sorted, taking

water,

|0@8R wmomm = mmimm = = i 1 it

Clay, silty, pebbly, gravelly, olive-gray,

(ti11)

Glacial drift:

Glacial dr

Topsoil

Observation Well
Depth 20 feet

S.l. == 17-20 feet

Water level -- 3.42 feet

Measured -- 8-10-73
134-64-8ABB

Test Hotle 8723
Elevation 1550 feet
Drilled July, 1973

, sandy loam, brown =-=---ecececoa--

Sand, medium to very coarse, gravelly,

reddish
Clay, s

~brown, oxidized ------~--mecmcmuo-o
ilty, sandy, pebbly, olive-gray,

occasional gravel stringers, calcareous

(ti1l)

ift:

134-64-9BAB
Test Hole 8722
Elevation 1542.3 feet
Drilled July, 1973

Sand, fine to very coarse, about 15 percent

gravel,

dark gray, well-sorted, loose =-~=---

Clay, sandy, pebbly, olive-gray, calcar-

eous (t
Gravel,
sand, s

P11) ==mmmmm el
fine to medium, about 30 percent
ubangular to well-rounded, moder-

ately well-sorted, loose, taking water

rapidly
Clay, s
(til1)

ilty, sandy, pebbly, olive gray

Observation Well

Depth 40 feet

S. 1. == 37-40 feet
Water level -- 4 44 feet
Measured -- 8-10-73

4o

Thickness Depth
(feet) (feet)
2 2
6 8
5 13
10 23
17 4o
1 1
3 4
36 40
13 13
23 36
7 43
17 60



134-64-9BBB
Test Hole 8721
Elevation 1547.8 feet
Drilled July, 1973

Geologic Thickness Depth
Source Material (feet) (feet)

Glacial drift:
Topsoil, sandy loam, brown -=-==meeecccacan- ¥ %
Sand, fine to very coarse, about 25 percent
gravel, subangular to rounded, moderately
well-sorted, shaly, lignitic, loose,
taking water rapidly ====-ecammoaoo oo 19% 20
Gravel, fine to coarse, about 30 percent
sand, subrounded to well-rounded, well-

sorted, loose, taking water =--=—-ce—mmac—-o 10 30
Clay, sandy, pebbly, olive-gray (till) ---- 2 32
Gravel, fine to coarse, subrounded, loose - 2 34
Clay, silty, pebbly, olive-gray (till) ---- 2 36
Gravel, fine to coarse, about 30 percent
sand, subangular to rounded, fair sorting,
1008€ === o m e e llL 9 hs
Clay, silty, pebbly, olive-gray (till) ---- 7] 116
Pierre Formation:
Shale, siliceous, grayish-black, brittle,
fissile, noncalcareous =====ccomcmmocooo o 4 120
Observation Well
Depth 25 feet
S. 1. == 22-25 feet
Water level -- 7,97 feet
Measured -- 8-10-73
134-64-14CCD
Test Hole 8714
Elevation 1535 feet
Drilled June, 1973
Glacial drift:
Clay, silty, sandy, pebbly, yellowish-
DO === e e e e e e el 12 12
Clay, silty, sandy, pebbly, olive-
gray =mmm e e e e 9 2]
Sand, coarse to very coarse =----=-----acan 2 23
Clay, silty, pebbly, olive-gray (till) ---- 10 33
Pierre Formation:
Shale, black, brittie, fissile, non-
calcareous ========o el 7 4o

h




TEST HOLE 8915-C

*OCATION: {34-64-15BCC

ELEVATION:
{FT, MSL)

__POTENTIAL (MV) RESISTANCE (OHMS)

/(v',.,-»'—’ g N e
]
{ : Sy 0-1
9 LA i 1-18
: S X . 18-22
- B T 26-29
2 9773, 29-35
35-42
r 42 +
L Lo
TEST HOLE 8915
LOCATION: 134-6A-ISCBB]
ELEVATION:
{FT, MSL)
~_POTENTIAL (MV) RESISTANCE (OHMS)
~< it ;\
—— I 2
E - 0-
3 20 | .
s ¥ 3-16
Q/< ) 'X\\
o .
j» L/
< S
/? 40 2/""" '6“27
% . ; X 27_34

DATE DRILLED: October, 1973

DEPTH: 42 feet
(FT)

DESCRIPTION OF DEPOSITS

Glacial Drift

Topsoil, sandy, brown.
Sand, fine to very coarse,
about 5 percent gravel, oxidized.
Clay, silty, pebbly, olive-
gray (tili).

Sand, medium to coarse.
Clay, silty, pebbly, olive-
gray (till).

Sand, fine to very coarse,
about 5 percent gravel.
Clay, silty, pebbly, olive-
gray (till).

Boulder, granite, hard.

Observation Wcil

300 feet north of test well
Depth 35 feet

S. |I. ~- 29-35 feet

Water level -- 4.03 feet
Measured -- 10-9-73

ODATE DRILLED: October, 1973

DEPTH: 60 feet
(FT)

DESCRIPTION OF DEPOSITS

Glacial Drift

Clay, silty, pebbly, yellowish-
brown (till).

Sand, fine to very coarse,
about 10 percent fine gravel,
subrounded, moderately well-
sorted, shaly, oxidized to
about 10 feet, taking water.
Clay, silty, pebbly, olive-
gray (till).

Sand, fine to very coarse,
subrounded, well-sorted, shaly,
taking water,



LOCATION: 134-61;-15(:332

ELEVATION:

{FT, MSL)

~ POTENTIAL (

MV)

TEST HOLE 8915-A

5

g
J
L

e

e v e

°°°°°°°

34-39

39-48

. 48-60

(\)\ 0-3
§r‘

< 18-20
5' 20-26
28-30

30-36

36-38

45-60

43

Gravel, fine to coarse, about

20 percent sand, angular to
well-rounded, taking water, loose.
Clay, silty, pebbly, olive-gray

(ti11).

Pierre Formation

Shale, siliceous, grayish-black,
brittle, fissile, a few light
gray concretions.

Observation Well

80 feet east of test well
Depth 39 feet

S. |. -- 36-39 feet
Water level -- 6.92 feet
Measured -- 10-9-73

DATE DRILLED: October, 1973

DEPTH: 60 feet
(FT)

DESCRIPTION OF DEPOSITS

Glacial Drift

Clay, sandy, pebbly, yellowish-
brown (till).

Sand, medium to coarse, well-
sorted,

Clay, silty, pebbly, olive-
gray (till).

Sand, fine to coarse, lignitic,
loose, taking water.

Clay, sandy, pebbly, olive-
gray (til1).

Sand, tine to coarse, well-sorted.
Clay, silty, pebbly, olive-
gray (till).

Gravel, sandy, fine to medium
Clay, silty, pebbly, olive-
gray (tilly.

‘Pilerre Formation
Shale, siliceous, grayish-black,
brittle.

Observation Well

350 feet southeast of test well
Depth 26 feet

S. . -=- 20-26 feet

Water level -- 3,16 feet
Measured -- 10-9-73



TEST HOLE 8915-8

LOCATION: 134-64-1 ‘5CBB3

ELEVATION:
{FT, MSL)

~ POTENTIAL (MV) RESISTANCE (OHMS)

- —/_/ e B
¢
$ S 0-1
¢ i 1-18
! S
/? }\ 18-22
¢ /é 22-40
S S
o "/ " )
o ” 40-43
43-48
48-60

Ly

DATE DRILLED: October, 1973

DEPTH: 60 feet
(FT)

DESCRIPTION OF DEPOSITS

Glacial Drift

Topsoil, sandy loam, brown.
Sand, medium to very coarse,
about 10 percent gravel,
loose, fair sorting.

Clay, silty, pebbly, olive-
gray (till).

Sand, fine to very coarse,
about 20 percent gravel,
lignitic, loose, taking water
rapidly.

Gravel, fine to coarse, sub-
angular to well-rounded, loose,
taking water.

Clay, silty, pebbly, olive-
gray (tillg.

Pierre Formation

Shale, siliceous, black,
brittle.

Observation Well

30 feet south of test well
Depth -- 43 feet

S. |. -- 37-43 feet

Water level -- 8.07 feet
Measured -- 10-9-73




LOCATION: 134-64-16ABB

ELEVATION: 554 5 feet
(FT, MSL)

__POTENTIAL (MV)

TEST HOLE 8718

RESISTANCE (OHMS)
— e

o <
cccccc

o
S L)
— HE

LOCATION: 134-64-16BBB

ELEVATION: 1560 feet
(FT, MSL)

. -

~

' 0-33

v

33-42
. N
/,/
4
42-60

TEST HOLE 8719

_POTENTIAL (MV)

Fo

Pl
50

2

b o 00,
()20 56000
0 B¢ O 02,0

oy 2N o0 o 2,
o) o o o6
oo = °
oo i
X 2 BN

0s5
it

o 0. 29 U

-a:

03O0 D

°
©o0ge O =
°°°°°°° o ~y

RESISTANCE (OHMS)

L

\ 0-6

6-17
17-22

22-46

— 40 Ty

5 46-60

L5

DATE DRILLED: July, 1973
DEPTH: 60 feet
(FT)

DESCRIPTION OF DEPOSITS

Glacial Drift

Sand, fine to very coarse,

about 25 percent gravel, sub-
angular to rounded, well-sorted,
lignitic, loose, taking water.

Gravel, fine to medium, about
30 percent sand, subangular to
wel l-rounded, shaly, loose,
taking water rapidly.

Clay, silty, pebbly, olive-
gray (tilly.

Observation Well

Depth 40 feet

S. I, == 37-40 feet
Water level -- 11.43 feet
Measured -- 8-10-73

DATE DRILLED: July, 1973

DEPTH: 60 feet
(FT)

DESCRIPTION OF DEPOSITS

Glacial Drift
Sand, fine to very coarse, about
4O percent gravel, subanguiar to
rounded, light brown, oxidized.
Clay, sandy, pebbly, olive-
gray (till).
Sand, fine to very coarse,
loose,
Clay, silty, sandy, pebbly,
olive-gray, occasional gravel
stringers (till).

Pierre Formation

Shale, siliceous, grayish-black,
noncalcareous.



Geologic

Source Material

Glacial drift:

Sand, fine to very coarse, about 30 percent
gravel, light brown, oxidized

134-64-16CCC

Test Hole 8720
Elevation 1560 feet
Drilled July, 1973

Clay, silty, pebbly, olive-gray (till)

Pierre Formation:

Shale, siliceous, grayish-black, brittle,

noncalcareous

LOCATION: 134-64-16DAA

ELEVATION: 1548.5 feet
{(FT, MSL)

_POTENTIAL (MV)

g,

TEST HOLE 8717

RESISTANCE (OHMS)

4e

& 0-1
} 1-40
{

40-45
45-50
50-60

Thickness Depth
(Feet) (feet)
7 7
25 32
8 Lo

DATE DRILLED: June, 1973

DEPTH: 60 feot
(FT)

DESCRIPTION OF DEPOSITS
™

Glacial Drift

Topsoil, silty, sandy, black.
Sand, fine to very coarse,
about 20 percent gravel,
subangular to rounded, well-
sorted, loose, taking water
rapidly.

Gravel, fine to coarse, cobbles
about 1Q percent sand, angular
to well-rounded, loose, taking
water.
Clay, silty, pebbly, olive-gray
(till).

?

Pierre Formation

Shale, siliceons, qrayish-black,
brittle, fissile, noncalcareous.

Observation Well

200 feet west of test well
Depth 40 feet

S. I. == 37-40 feet

Water level -- 7.35 feet
Measured -- 8-10-73



134-64-16DCC

Test Hole 8713
Elevation 1545 feet
Drilled June, 1973

Glacial drift:

Topsoil, sandy loam, brownish~-black -==-=ea== 1 1
Sand, fine to very coarse, gravelly ~=--w-o- 9 10
Clay, silty, pebbly, olive-gray (till) -=---- 20 30

Pierre Formation:
Shale, siliceous, brittle, noncalcareous --- 10 4o

TEST HOLE 8710

LOCATION: 134-64-22ABA DATE DRILLED: June, 1973
ELEVATION: 1537.L4 feet DEPTH: 40 feet
(FT, MSL) (FT)

DESCRIPTION OF DEPOSITS

e Glacial Drift

“STopsoil, sandy, black.

Clay, silty, sandy, pebbly,
yellowish-brown, oxidized

,/”,——§«1§~——-—~)'”Sand, fine to very coarse,

s about 30 percent gravel,
‘'subangular to rounded, loose,
oxidized.

16-17 Clay, silty, pebbly, olive-
gray (tiil).

[y

oo

17-26 Sand, fine to very coarse,
about 20 percent gravel,
subanqular to rounded,
moderately well-sorted,
loose.

Pierre Formation

26-40 Shale, siliceous, grayish-
black, brittle, fissile,
noncalcareous.

Observation Well

Depth -- 26 feet

S. |, =-- 23-26 feet
Water level -- L4 L5 feet



134-64-22ABB

Test Hole 8711
Elevation 1545 feet
Drilled June, 1973

Geologic Thickness Depth
Source  Material (feet) (feet)
Glacial drift:
Topsoil, sandy silt loam, brown ==-=cece--- 1 1
Sand, fine to very coarse, about 10
percent gravel, subrounded, partially
OXidized ===woomm o - 18 19
Pierre Formation:
Shale, siliceous, grayish-black, brittle,
fissile, noncalcareous =--====coeammaa___ 21 Lo
134-64-228BB,
Test Hole 8712
Elevation 1550.0
Drilled June, 1973
Glacial drift:
Topsoil, sandy loam, brownish-black =------- ] ]
Sand, fine to medium, about 5 percent
gravel ====ece e e 19 20
Gravel, fine to coarse, about 10 percent
sand, subangular to well-rounded, loose,
taking water =m===—-mm oo 13 33
Clay, silty, pebbly, olive-gray (till) ---- 5 38
Pierre Formation:
Shale, siliceous, grayish-black, brittle,
fissile, noncalcareous -=--===cmmmmmaoo - 22 60
Observation Well
Depth -- 30 feet
S. . == 27-30 feet
Water level -- 11.45 feet
Measured -- 8-10-73
134-64-22888B
Test Hole 917%
Elevation 1550
Drilled October, 1974
Geologic ' Thickness Depth
Source Material (feet) (feet)
Glacial drift:
Topsoil, silty, black ====--=-=ccmmmmmmaa . 1 1
Sand, fine to coarse -=~~----—=c——mmmmmm__ 25 26
Gravel, fine to coarse --~------—~-—maooouoo. 8 34
Clay, silty, pebbly, olive gray (till) ----- 6 Lo

Observation Well
Well diameter L-inch
Depth -~ 32 feet
S. 1. == 27-32 feet

48



134-64-22BCB
Test Hole 8726
Elevation 1541.3 feet
Drilled July, 1973

Glacial drift:
Sand, fine to very coarse, about 30 percent
gravel, subrounded, well-sorted, shaly ---- 10 10
Gravel, fine to coarse, about 40 percent
sand, subangular to well-rounded, loose,

taking water, fair sorting -------=---==-=- 6 16
Clay, silty, pebbly, olive-gray, calcar-
eous (til11) ~—=memmmorocmr e e ————— 13 29

Pierre Formation:
Shale, siliceous, grayish-black, brittle,
honcalcareous =====--=-----sscsom—cmcrroman 1 4o

Observation Well

Depth -- 15 feet

S. l. == 12-15 Feet
Water level -- 3.87 feet
Measured -~ 8-10-73

i34-64-22¢CD

Test Hole 8716
Elevation 1538 feet
Drilled June, 1973

Geologic Thickness Depth
Source Material : {feet) (feet)

Glacial drift:

Topsoil, sandy loam, brownish-black ==-~--- 1 ]
Sandy, very fine to fine, light brown,
oxXidized ====sceemcme e 2 3
Clay, sandy, pebbly, yellowish-brown,
oxidized (til]) ==-=mmeccmmm e o 8 11

Pierre Formation:
Shale, siliceous, grayish-black, brittle,
fissile, noncalcareous =--===ce=-oeccmmnonn- 9 20

134-64-22DDC

Test Hole 8715
Elevation 1538 feet
Drilled June, 1973

Glacial drift:

Topsoil, sandy clay loam, black =====cw=n-- 1 ]
Sand, very fine to fine, light brown,
oxidized =--=---m-mmmm e e 3 4

Pierre Formation:
Shale, siliceous, black, brittle,
fractured =--=-=-cmemcemeeecccicnaeene 16 20



134-64-23CCC
Test Hole 8724
Elevation 1535 feet
Drilled July, 1973

Glacial drift:
Sand, fine to very coarse, subrounded,
light-brown, shaly, oxidized ==--===--c-uu- 7 7

Pierre Formation: )
Shale, siliceous, grayish-black, brittle,
HONCAlCATEOUS ~mo———m = mmmemimie = i — i 13 20

134-64-23CDC
Test Hole 8725
Elevation 1540 feet
Drilled July, 1973

Glacial drift:
Sand, fine to very coarse, subrounded,
shaly, well-sorted, partially oxidized ---- 6 6

Pierre Formation:
Shale, siliceous, grayish-black, brittle,
fissile, noncalcareous -=-==-==-==-mmomo-e- 14 20

134-64-25DDA

Test Hole 8708
Elevation 1540 feet
Drilled June, 1973

Geologic Thickness Depth
Source Material (feet) (feet)

Glacial drift:
Topsoil, silty, sandy loam, brownish-

black ======mmm e el 1 1
Clay, silty, sandy, pebbly, yellowish-

brown, oxidized (till) =====mecccccemaoa oo 13 14
Clay, silty, pebbly, olive-gray, calcar-

eous (till) ===--mmmm oo 15 29
Sand, fine to medium, subrounded, iron-

stained =--=-=-—=emme e 3 32
Silt, clayey, olive-gray ===----==cceaaoa-- ] 33
Sand, very fine to medium, subrounded,

iron-stained =======m=emcoo oo 3 36
Clay, silty, pebbly, olive-gray, calcar-

eous (till) ==mmmmmmmm o b Lo

Pierre Formation:
Shale, siliceous, black, brittle, fractured,
noncalcareous =======-c--eocmcm e 20 60



134-64-27DDC
Test Hole 8709
Elevation 1537 feet
Drilled June, 1973

Glacial drift:

Topsoil, silty, pebbly, clay loam, black =--
Sand, medium to very coarse, light brown,
oXidized ==----memmemccm e o

Pierre Formation:

Shale,; siliceous, grayish-black, brittle,
fractured, noncalcareous ==~====--m-ue--- i

134-64-32CCC
Test Hole 8694
Elevation 1610 feet
Drilled June, 1973

Glacial drift:

Clay, silty, pebbly, yellowish-brown,
oxidized (ti11)===mmmcmmmmecccemcecaeee
Clay, silty, pebbly, cobbles, olive-gray,
"a few gravel stringers, calcareous (till)-
Sand, very fine to medium, shaly, sub-
rounded, lignitic =-=------emmememccmmnen-
Clay, silty, pebbly, olive-gray, calcar-
eous (til}]) —=mmemcmcmmm e

Pierre Formation:

Shale, siliceous, grayish-black to black,
brittle, fractured, noncalcareous =----===

51

12
26

L8

12

ko

12
38
Lo
88

100



TEST HOLE 8696

OCATION: 134-64-33DDD DATE DRILLED: June, 1973
ELEVATION: 1565 feet DEPTH: 140 feet
(FT, MSL) (FT)
POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS
PR e —_—
e T . .
)/ Glacial Drift
\H 0-22 Clay, silty, pebbly, yellowish-
brown, oxidized (till).
/ 20 ;
<\L 22-24 Sand, fine to very coarse,
subrounded, well-sorted, shaly,
lignitic.
24-27 Clay, sandy, gravelly, pebbly,

] olive-gray (till).
T 40

Pierre Formaticn

27-140 Shale, siliceous, grayish-black,
brittle, fissile, fractured,
a few yellowish-gray limestone
— 60 concretions.,

— 80

(“'\\.

-~ 100

—==1- 140

52



134-64-35DDD
Test Hole 8698
Elevation 1525 feet
Drilled June, 1973

Geologic Thickness Depth
Source Material (feet) (feet)

Glacial drift:
Clay, silty, sandy, gravelly, yellowish-

brown, oxidized (till) ------ccmcemaccncanax 14 14
Clay, silty, sandy, pebbly, olive-gray
(Li11) —mmmmmmmmm et h 18

Pierre Formation:
Shale, siliceous, grayish-black, brittle,
fissile, noncalcareous =======-=ceccecceo-- 22 ko

TEST HOLE 8691

LOCATION: |34-65-35CCC DATE DRILLED: June, 1973
ELEVATION: 1750 feet DEPTH: 120 feet

(FT, MSL) (FT)

APOTEN1WNL(NN” RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS

Glacial Drift
0-28 Clay, silty, pebbly, yellowish-
brown, oxidized (till). :
20
28-40 Clay, silty, pebbly, cobbles,
. olive-gray (till).
Lo-47 Sand, very fine to fine, clay
40 layers, subrounded.
- 47-60 Silt, sandy, medium gray, soft,

highly calcareous (glaciofluvial

sediment) .

60-65 Sand, very fine to medium,
subrounded, well~-sorted, shaly,
lignitic.

60 65-92 Silt, sandy, medium gray, thin

sand layers, soft, lignitic,
highly calcareous (glaciofluvial

sediment) .
‘ 80
92-95 Gravel, fine to coarse, poorly
sorted.
95-98 Clay, silty, pebbly, olive-gray,
< " some maserated shale, calcar-
{00 eous (till).
Pierre Formation
98-120 Shale, siliceous, grayish-black,
brittle, noncalcareous.
120 53




TEST HOLE 8692

LOCATION: 13‘0-65-35000 DATE DRILLED: June, 1973
ELEVATION: 1690 feet DEPTH: 100 feet
(FT, MSL) ' (FT)
~ POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS
P == s T # - -
< Glacial Drift
0;26 Clay, silty, pebbly, yellowish-
brown, oxidized (till).
\ 20 r 26-68 Clay, pebbly, cobbles, olive-
- N gray, calcareous (till).
40 4
5
Pierre Formation
60 68-100 Shale, siliceous, grayish~-
black, brittle, noncalcareous.
— 80 g
100
134-65-36DDD
Test Hole 8693
Elevation 1665 feet
Drilled June, 1973
Geologic Thickness Depth
Source Material (feet) (feet)

Glacial drift:
Clay, silty, sandy, pebbly, yellowish-

brown, oxidized (till) -==-=--eeceacecaaoa- 25 25
Clay, silty, pebbly, cobbles, olive-gray,
calcareous (till) =e-—ecmmmmmcmmcccaman 22 47

Pierre Formation:
Shale, siliceous, grayish-black, brittle,
fissile, noncalcareous -=-=-=---emcacacaan 13 60



TEST HOLE 8735
LOCATION: 135-64-310DD

ELEVATION: 1560 feet
(FT, MSL)

_ POTENTIAL (MV) RESISTANCE (OHMS)
. * 4 “

g

20
40
60
80
e 177-180
S
PS4 120
SRy 140
DO,
?-'.:8.:
160

55

180

DATE DRILLED: July, 1973

DEPTH: 180 feet
(FT)

DESCRIPTION OF DEPOSITS

Glacial Drift

Clay, sandy, pebbly, yellowish-
brown, oxidized (till).

Clay, silty, pebbly, olive-
gray, calcareous (till).

Gravel, fine to coarse,
subrounded.

Clay, pebbly, olive-gray,
calcareous (till).

Gravel, fine to coarse,
subangular to well-rounded,
loose.

Clay, silty, pebbly, olive-
gray, calcareous (till).

Pierre Formation

Shale, siliceous, grayish-
black, brittle, noncalcareous,
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