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GEOLOGY AND GROUND-WATER RESOURCES OF THE LINTON-

STRASBURG AREA, EMMONS COUNTY, NORTH DAKOTA

By
P. G. Randich

. :l ABSTRACT

The stratigrsphic units in the Linton-Strasburg area include rocks

of Paleozoic, Mesozoic, and Cenozoic age. Groundwater in usable

quantities is found in rocks of Cretaceous and younger age; thus only

these rocks are described in this investigation.

The Dakl)ta :S:9.tldstoneof Early Cretaceous age lies about 2,500 feet

below the land su-rface. It is an extensive artesian aquifer in North

Dakota, and flowing wells that yield approximately 35 gpm(gallons

per minute) from the Dal-cotaSandstone are located immediately south-

east of the projec:t area.

The Pierre Sh€~le,Fox Hills Sandstone, and Hell Creek Formation of

Late Cretaceous age are exposed in the area. The Pierre Shale yields

small supplies of water to wells; but it is generally not a good source

of water. The Fox Hills Sandstone yields water to manywells in the

area. The Hell Creek Formation is not an aquifer in the area.

Glacial lirift I)f Pleistocene age mantles much of the area and is

a major souree of ground ",vater. The glacial drift consists of till

and associatE~d sand. and gravel deposits and stratified outwash deposits.

Till does 001; ordinarily yield water readily to wells, but within the

till are deposits of sand and gravel; these deposits are generally
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aquifers, although recharge through the till is so slow that large

yields are not likely. Out1vashdeposits consist of larger continuous

bodies of sand and gravel deposited by glacial streams. The deposits

are found in the main drainage channels and are probably continuous

in the valley of Beaver Creek. The deposits yield sufficient water

for present municipal, farm and domestic use and probably for medium-

sized industrial or irrigation developments.

Deposits of Recent age are: (1) colluvium and alluvium and (2)

eolian deposits. The deposits are thin and discontinuous; they are

unsaturated at most places and elsewhere contain only small quantities

of water.

Water of satisfactory quality to meet U.S. Public Health Standards

probably does not exist in the area. Chemical analyses showthat the

ground wate:r gene:rally contains large amounts of dissolved solids.

INTRODUCTION

purpose and Scope of Investigation

The North Dakota State vlater Conservation Commission,North Dakota

Geological Surve;f, and the U.S. Geological Survey cooperate to study

ground-water resources in North Dakota. Several ground-water investi-

gations ha~e begun in the vicinity of towns or cities that request

aid in locating ground-water supplies. In 1957 both Linton and

Strasburg requested aid to locate new sources of ground water of good

quali ty for municipal water supplies. The results of the investigation

- 2 -



in 1957 and later years, including the study of the surface and sub-

surface geology, well records, quality-of-water data, and logs from

test drilling, are presented in this report.

Location and General Features of the Area

The prclject includes approximately 430 square miles, surrounding

the cities of Linton and Strasburg} population 1,826 and 612,

respectivel~ (19tQ census). These cities are in the central part of

EmmonsCounty in south-central North Dakota. (See fig. 1.)

According 1;0 U.S., Wea'ther Bureau records for a 45-year period, the

average annual precipitation at Linton is 16.57 inches, and the

average annual temperature is 42.9Dr. The economyis based mainly

on crop and. liveBtock production; the principal crops are wheat, barley,

flax, oats:. and hay.

Previous Investigations and Acknowledgments

Moraines in the northeastern and southeastern parts of EImnons

County werl~mappedby Todd (1896). Leonard (1912) described the

geology of south-central North Dakota; also Leonard (1916) discussed

Pleistocene drainage changes in the region. Stanton (1917) recognized

white volcanic ash beds in the Cretaceous sediments in the vicinity of

Linton. A general study of the geology and ground-water resources of

North Dakota, in.cluding some data on each county of the State, was made

by Simpson.(1929). Chemical analyses of water from wells in Linton

and Stras'c,urg are given by JI])bott and Voedisch (1938, p. 59). The

geology of EmmonsCounty was mappedby Fisher (1952).

- 3 -
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Well-NumberingSystem

Thewell-numberingsystemused in this report, illustrated in

figure 2, is based upon the location of the well in the federal system

of rectangular surveys of the public lands. The first numeraldenotes

the townshipnorth of the base line, the secondnumeraldenotes the

range west of the fifth principal meridian, and the third numeral

denotes the section in whichthe well is located. The letters a, b, c,

and d desisnate respectively the northeast, northwest, southwest, and

southeast CJ~arter'sections, quarter-quarter sections, and quarter-

quarter-quarter sections (lO-acre tracts). Thus a typical well 131-

76-l5daa is, in the NE~t sec. 15, T. 131N., R. 76 w.

PhysiographicFeatures

TheLillton-Strasburg area is a part of the glaciated Missouri

Plateau sec:tion ()f the Great Plains province of Fenneman(1931, p. 75)

and Simpson(1929, p. 10-11). Mostof the project area is gently

rolling, and relief is moderate. The topographyof that part of the

area whereglacial deposits are absent or relatively thin is character-

ized by high steep-sided, flat-topped buttes and conical hills. Those

parts wher«~glacial depoeits are moderately thick are characterized

by roundedhills, wide valleys, and, in places, numerousponds and

lakes.

Thenorthern part of the area is drained by westward-flowingBeaver

Creek. It:s main tributaries are Sand, Spring, and Clear Creeks. Little

BeaverCre,ekdrains the southwesternpart. Elsewhere, nonintegrated

intermitte:nt str,eamsor drawsdrain into numerousponds and lakes.
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FIGURE 2 --SYSTEM OF NUMBERING WELLS AND TEST HOLES.



GEOLOGYANDOCCURRENCEOF GROUNDWATER

Geologic History

The charf~ter of the deep-lying rocks in the project area is shown

by logs of otl-test holes. The subsurface section includes representative

rocks of all periods of the Paleozoic and Mesozoic Eras except

Pennsylvanian and Permian. Because of their great depths, rocks older

than Cretaceous age are not important as potential sources of ground water.

During Enrly Cretaceous time most of the northern Great Plains region

was being slowly eroded. Slow subsidence resulted in a gradual flooding

by a shallow sea along whose advancing shoreline a uniformly-sorted

quartz sand ,,,as deposited. This sandstone is called the Dakota Sandstone.

After the ad'i7anceof the sea, thick beds of silt and clay accumulated

in the deeper part of the sea basin; these beds are the Upper Cretaceous

sediments and. include the Pierre Shale. In Late Cretaceous time the

formation of mountains accompanied by some volcanism caused a gradual

uplift of the land west of the sea. The uplift caused the sea to

retreat southeastward and to become increasingly shallow in the area

now knownas North and South Dakota. As shallowing progressed, near-

shore sand was de:positedj the sand which progressively covered older

clays, is cslled the Fox Hills Sandstone.
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Overlying the Fox Hills is the Hell Creek Formation. The formation

is composedof beds of sand) lignitic clay, and shale. The sediments

were probabl;r deposited on flood plains by many streams that flowed

eastward from the mountains into the retreating sea. The Hell Creek

Formation is the youngest bedrock exposed in the area and if younger

(Tertiary) slediments ever existed they probably were removed by erosion

prior to orauring the Pleistocene Epoch.

The Pleistocene Epoch was characterized by widespread accumulation

of great thicknesses of ice in northern Canada. Movementof the ice

sheets southward over the relatively soft bedrock formations of the

project area caused the accumulation of a heterogeneous mixture of

rock materials within the ice mass. Whenthe ice mass melted and (or)

receded northward, a mantle of relatively unconsolidated sediments

called glacial drift was left where the ice had been. The Linton-

Strasburg area was covered by at least one and perhaps more than one

ice advance. Many·of the valleys and draws contain thin deposits of

Recent age that have accumulated as a result of erosion since

Pleistocene time.
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General Stratigraphic Relations

Informat:lon regarding the stratigraphy in the Linton-Strasburg

area was obtained in part from a study of the cuttings from 44 test

holes and in part :frompublished information. The depths of the test

holes ranged from 10 to 294 feet and averaged 85 feet. Samples of

the formatiQ~s penetrated were taken at 5-foot intervals, and sample

logs were prepared by visual inspection of the cuttings. The locations

of test holes are shownon figure 3, and the test-hole logs are listed

in table 4. Geologic cross-sections based upon logs of test holes are

shown in figure 4.

Information about the deeper formations was obtained from logs of

oil-test holes supplied by the North Dakota Geological Survey. Table 1

is based on the examination of samples from test holes, and the

extrapolation of :i.nformatiol1from logs of oil-test borings.

Bedrock

Rocks of Paleozoic and Mesozoic age were penetrated by two oil-

test wells :In the report area (fig. 3). The Weber and the Franklin

Investment e>il-te:3t well, 5,545 and 5,359 feet deep, respectively,

penetrated :?recambrian rocks.

-7-
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TABLE l.--Geologic formations

Era System Series Formation Character

Recent Alluvium and Clay, light-gray, sandy anc
colluvium fine to coarse silty sand

0 ~ Glacial Clay, gray to brown; fineoM ~
0 $:I drift Till to coarse sand, gravel and
t'I H
0 Q) shale pebbles$:I ~Q) Pleistocene0 &

Gravel, fine to coarse,
Outwasl: fine to coarse sand, and

depositE gray

Hell Creek Shale, dark-brown,
Formation carbonaceous, fissile

Clay, light-gray, sandy,
Fox Hills and buff to brown coarse-

Upper Sandstone grained platy calcareous
sandstone

Shale, gray; contains
Pierre Shale some thin bentonite beds

and gypsum crystals

0 f/l Shale, medium-gray,oM ::s0 0 Cretaceous Niobrara calcareous in parts;t'I Q)0 ~ Shale contains much bentonite
tJ)
Q) .j.):;: Q)

H
0 Benton Shale, dark-gray, dense,

Shale calcareous, bentonitic

Lower Sandstone, light-gray, fine
Dakota to coarse-grained, angular

Sandstone to subrounded grains;
Cretaceous quartzose, and shale gray

silty shale
- .. .. .- .., .... , .,
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and their wi9.ter-bearingcharacteristics

.
Maximum
thickness Water-bearing characteristics

(feet)

15 "!: Permeable; yields small amounts of water in places
where a few feet of material is saturated.

i

Relatively impermeable; yields small amounts of water
200 "!: from scattered sand and gravel deposits associated

with till.
,

25 "!: Permeable; probably in most places yields enough
water for medium-sized industrial or irrigation
d.evelopments.

270 Impermeable; not knownto yield water in the area.

Permeable; at places yields 100 to 300 gpm(estimated)
325 of' water.

900 - Relatively impermeable; yields very small quanti ties
1,000 of water in the area.

300 ! Impermeable; does not yield water in the area.

,

1,000 "!: Impermeable; does not yield water in the area.
,
,
,

Permeable; yields 50 to 500 gpm(estimated) of water a
short distance south of the area. Probably would
y.1eld.similarly in the project area.

I-- .~
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Dakota Sandstone. --The Dakota Sandstone is Early Cretaceous in age

and is composedof quartzose sand and shale. The logs of the Weber

and Franklin Investment oil-test wells, respectively, show the top of

the formation. to be 2,460 and 2,500 feet below the land surface; it

ranges in thickness from 160 to 207 feet. The Dakota is the most

extensive art.esian aquifer in North Dakota. It yields water having a

high dissolved-solids content, and manywells tapping it flow.

Immediately s.outheast of the project area, tvlO wells (130-74-27dd and

l30-74-33bbb), 2,500 and 2,503 feet deep, respectively, tap the Dakota,

and each flO'\irsapproximately 35 gpm(gallons per minute).

Pierre Shale. --The Pierre Shale consists of gray marine clay, shale,

and sandy shale. Zones of carbonaceous matter, veins of gypsum, bentonite

layers, and gray to brown hard sandy concretions are present in

exposures • l)~e formation c:rops out in Beaver Creek valley, and it was

penetrated in some test holes. The Pierre is reported to yield

relatively snlall quantities of water to wells; however, it is not a

reliable source of ground water, and the quality of water from it is

poor.

Fox HillB Sandstone.--The most extensive bedrock formation exposed

in the area :ls the Fox Hills Sandstone (fig. 3). It consists of gray to

yellow ferruginous sand and sandy clay. At the top of the formation

is a resistant sandstone that caps the higher buttes and hills.

Measured thieknesses of the Fox Hills range from 325 feet in southwestern

EmmonsCount;)'to 196 feet 1 mile east of Linton; this indicates thinning

to the east and north (Fisher, 1952, p. 16). The formation is relatively

dissected, and isolated exposures are commonin parts of the area. In

exposures around Linton, the Fox Hills contains a conspicuous volcanic ash

bed.
- 9 -



The Fox H:l1lsSandstone contains water in sufficient quanti ties

for farm, domestic, and municipal supplies in the project area. The

quantity and the quality of the water at a given location 1s largely

determined by the depth of the aquifer and the character of overlying

material through which the aquifer is recharged. The city of Strasburg

obtains an ade:quate supply of water from the Fox Hills; the aquifer

near Strasburg probably receives somerecharge through the overlying

glacial drift.

Hell Creeg:Formation.--The Hell Creek Formation of Late Cretaceous

age rests on the Fox Hills Sandstone. An erosional remnant of the

formation 3 1/2 miles north of Linton along U.S. Highway83 is the only

knownexposure in the area. The formation consists of gray sand, brown

lignitic shale, and somebentonitic shale or clay. No wells are known

to yield water from the Hell Creek in the project area.

Glacial Drift

Till and a:3sociated sand and gravel deposits.--The glacial drift

in the area is composedprimarily of till. The till is a heterogeneous

mixture of mat.~r1als ranging in grain size from clay to large boulders,

but clay and sUt are the predominant constituents. The till was

deposited beneath the glacial ice with little or no sorting by wind

or water. Because till is composedof unsorted materials and the

spaces between the larger particles are filled with finer materials,

till does not :rield wa.ter rea.dily to wells. Associated with the till,

however, are deposit:3 of sand and gravel that were deposited by melt

- 10 -
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water from the glacial ice; these deposits are either completely

enclosed by till OJ:' are at the base of the till. Generally the sand

and gravel dE~posito are sources of ground water; however, well yields

are small bec:ause the deposits are small and recharge through the till

is slow. Periodic measurementsof water levels in wells in the deposits

are necessaI'jr to dE!temine whether they are being depleted.

Outwashc~posits.--Surficial outwash deposits consisting of
stratified SEJ.ndand gravel are found in the main channels of the present-

day drainage system. The deposits range in thickness from 4 feet in

test hole 1208 (13l-77-28ccc) to 57 feet in test hole 1235 (l32-77-9add)

(table 4). 'Ihey aI'e generally mantled by thin deposits of alluvial

and colluvial mater'ials • Although the test drilling does not define

the limits of' the outwa:shdeposits in the channels, the deposits are

probably cont.inuous throughout the drainage system. Well yields from

the deposits genera,lly are sufficient for muniCipal, domestic, and

stock uses Sll.dm~ be adequate at places for medium-sized industrial

or irrigation. developments.

The municipal "W'atersupply of Linton is obtained from four wells

(132-76-7dab, l32-76-8bcc, l32-76-8cbb, and l32-76-8cbb2) that yield

water from the outwash deposits in Beaver Creek valley. The wells

range from 31 to 70 feet in depth (table 3), and their locations are

show on figure 5. The quantity of water available is adequate for

the city, but the water is high in dissolved solids; the average

concentration is 1,270 ppm(parts per million).

- 11 -



The outw~~h deposits are recharged by infiltration of rain or snow
melt and by influent seepage. Records of streamflow obtained at the
U.S. Geological Survey gaging station in Beaver Creek, 0.7 mile south
of the railw~, station in Linton, show that the average discharge for
an ll-year period (1949-1960) was 54.8 cfs (cubic feet per second),
and the median of the yearly mean discharges was 36 cfs. No flow in
Beaver Creek 1r1aSrecorded at times in 1950 and at times during the
period 1958-~). (U.S. Geol. Survey, 1960, p. 284). When there is
little or no :rlow in Beaver Creek, the outwash aquifer receives
little or no Jrecharge, and heavy withdrawal by wells might need to
be curtailed. The outwash deposits, therefore, probably are not an
adequate souree of water for large-scale industrial or irrigation
developments.

Recent Deposits

Colluvium and alluvium.--Unconsolidated deposits of clay, silt,
sand, and bedrock fragments along the slopes adjacent to bedrock hills
and (or) in the principal drainage channels are referred to as colluvium
and alluvium. The colluvium consists predominantly of bedrock fragments
derived from :~d found in the vicinity of local bedrock exposures.
The alluvium, which has a more distant origin, consists of glacial and
bedrock material that has been deposited nearer the center of the
valleys and in or close to the present-day stream channels. In the project
area the deposits are thin and discontinuous and are tapped by only a
few wells, which yield only small quantities of water, 2 to 10 gpm.

- 12 -



Eolien deposits.--Surficial sand, which was deposited by wind

blowing across the channel deposits in Beaver Creek valley, occurs

locally in T. 133 N., R. 77 W. The sand ranges from thin patches

only a few feet thick to dunes at least 15 feet high. Shallow wells

in these and (or) underlying deposits yield small quanti ties C2 to 10

gpnVof water for domestic and stock use.

QUALITY OF THE GROUND WATER

Water dissolves soluble mineral constituents of the rock particles

as it moves t.oward and through an aquifer. The amount of mineral matter

dissolved de:pendson many factors, including the amount of soluble

materials with which the water has contact, the length of time of

contact, and the amount of carbon dioxide in the water. In a homo-

geneous aquifer, water that has been stored a long time or that has

traveled a long distance from the recharge area; generally has a higher

diesol ved-solids content than water that has been stored a short

time or that has traveled a short distance from the recharge area.

Chemical analyses were made of water from eight wells in the

Linton-Strasl)urg area and from two wells southeast of the area. (See

table 2.) TIm of the wells in the area yield water from glacial

drift and s1:( yield water from the Fox Hills Sandstone. Because no

wells tap thl~ Dakota Sandstone in the project area, analyses were made

of water fran two wells tapping the formation a short distance south-

east of the i9.I'ea.

- 13 -



The water from outwash deposits has a high dissolved-solids
content; the d.issolved solids from two analyses ranges from 1,250 to
1,290 ppm. These analyses are of water from the Linton city wells
and are shown in table 2. The principal· constituents are bicarbonate,
sodium, and sulfate. The water has a lower iron content than that
from Fox Hill!;;Sandstone • .Analyses of water from wells tapping the
Fox Hills Sanlistone show a wide range of chemical composition. The
principal con:stituents also are bicarbonate, sodium, and sulfate. In
places the Fox Hills Sandstone probably receives recharge by percolation
through the glacial drift. The percolation may be somewhat freer
in certain arleas than in others , resulting in different proportions
of the minerals being dissolved. "'laterfrom the Dakota Sandstone is
a sodium sulfate type and has a higher dissolved-solids content than
any other water sample analyzed. The water contains higher concen-
trations of chloride and fluoride than that from the Fox Hills Sand-
stone or the outwash deposits. The total dissolved-solids content for
the two samples taken from the Dakota Sandstone (130-74-27dd and 130-
74-33bb, outside the project area) were 2,394 and 2,396 ppm, respectively.
Water of similar quality is almost certainly available at approximately

the same depth in the project area.

- 14 -



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 191J.~to protect the
health of the traveling public, were revised several times in
subsequent years. The latest revisions by the U.S. Public Health
Service (1961) are, in part, as follows:

Maximum
Constituent concentration

ppm
Iron (Fe)------------------------------ 0.3
Manganese (Mn)------------------------- .05
Sulfate (SOL!.) -------------------------- 250
Chloride (Cl)-------------------------- 250
Fluoride (F)--------------------------- 1.5 ~I

Nitrate (N03)-------------------------- 45
Dissolved solids----------------------- 500
~,tMay vary slightly based on annual average of maximum. daily

air temperatures.
Dissolved-soli.ds concentrations of 1,000 ppm are permitted if water

of better qu.alityis not available. The concentration of one or more
chemical constituents exceeds the limits recommended above in every
sample anal;}'zedfor this investigation. However, water containing more
than the rec:ommended concentration of certain chemical constituents
has been USE!d in flameareas, including North Dakota, for many years
without reported j.lleffects.
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The consllmption of water containing fluoride in concentrations of

0.7 to 1.2 (liepend:ing on annual average maximumdaily air temperature),

probably will lessen the incidence of tooth decay, especially in

children. However" during the period of calcification of the teeth,

the consumptj~onby children of water having concentrations higher

than about L 5 ppmmay cause mottling of tooth enamel (Dean, 1936).

Fluoride in E!XCeSSof the recommendedlimit was found in water from

the Dakota S€lndstone.

Practically all ground water contains small amounts of constituents

causing hardn.ess. Hardness of water is caused principally by

calcium and magnesium and to a lesser extent by iron, aluminum,

manganese, copper, strontium, barium, zinc, and free acid. Hardness

is generally undesirable in water for domestic use; high soap consumption

and soap scum result if the water is used for cleaning.

The fOllawing hardness ratings for water are in current usage:

Parts per million
. (as GaC03)

o - 60
61 - 120

121 - 180

181 +

Rating

Soft

Moderately hard

Hard

Very hard

Wa.ter having a hardness of 181 or more generally requires softening

to be satisfa<:tory for most uses. Most of the water anal yzed for

this study wafl very hard.
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Water containing concentrations of iron above the recommendedlimits

is objectionable. Highconcentrations of iron adversely affect the

taste of water and of beye.ragesand foods prepared with the w.ater.

Iron maystain porcelain, fixtures J and laundry. Iron salts mayplug

well screens and reduce well output.

Water ha'~inga high concentration of sodiumrelative to the total

cation concentration maybe unsuitable for irrigation if the

concentration of dissolved solids is relatively high; however, it

maynot be critical if the concentration of dissolved solids is low.

TheU.S. Departmentof Agriculture has listed quality-of-water

characteristi,cs that seemto have the most importance as far as

irrigation use is concerned; and these are: "(1) total concentration

of soluble sa,lts; (2) relative proportion of sodiumto other cations;

(3) concentration of boron or other elements that maybe toxic, and

(4) under someconditions, the bicarbonate concentration as related

to the concentration of calcium plus magnesium." (U.S. Salinity

Laboratory Staff, 1954, p. 69). Other factors that are of importance

are the water-transmission and drainage properties of the soil as

well as the SI:l.lttolerance of the plants to be grown. Successful

crop irrigation involves the proper relation of water quality, s01l

characteristi(~s, and types of crop grown. The percent sodiumwas

greater than ~50for 6 of the 10 water samples analyzed for this

investigation .. (See table 2.) Assistance in the solution of specific

irrigation prclblemsusually can be obtained from the County

Agricultural Agent.
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SUMMARY OF GROUND-WATER CONDITIONS

Most wells in the Linton-Strasburg area yield water from aquifers
in the Fox Hills Sandstone and (or) glacial drift. Wells penetrating
these aquifers yield adequate quantities of water to satisfy domestic,
stock, and small municipal water-supply needs. Larger quantities of
water, probably enough for small-to medium-sized industrial and irrigation
developments, are contained in the outwash deposits in the valley
of Beaver Creek and its tributaries.

The Dakota :3andstone in the project area is about 2,500 feet below
land surface. 130utheast of the project area, this formation yields
relatively large quantities of water containing large quantities of
dissolved solid:3 to wells. If economical demineralization and
waste-disposal methods are developed, this aquifer may become a major
source of water supply in the area.

Chemical analyses show that the mineral content of the water from
different aquifE~rs is extremely variable. Water from aquifers in the
glacial drift ~ld Fox Hills Sandstone is high in iron, sodium, sulfate,
and bicarbonate J' but the iron content of water from the glac ial drift
is substantiall~r lower than that from water of the Fox Hills Sandstone.
Water from the Dakota Sandstone has high concentrations of chloride
and fluoride anal very high concentrations of total dissolved solids.
Chemical analyse:s show that the concentration of one or more chemical
consti tuents anal of total dissolved solids exceeded the limits
recommended by the U.8. Public Health Service.
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TABLE2. - -Chemical

Geologic source: Qd, glacial driftj Kd, Dakota Sandstone
Kf, Fox Hills(?} Sandstone

Results in llarts per million, except as indicated

,.....,
.p s:l

§ ~s:l ~$ 0

hJ.t 0 'r!0 0 •••• Q) o~ ~.p s:l,....., ...• ,....., 'r!••••• t m
bOo .•....•• o 0 o Q) o m tIl-1i38 ~a :S.-I ~ J.t~ 'a,e Q,lbO rdl2iH.•....••

~
0-0 ~s:l 00 s.:ltr-l ~'3 t.> to0 ~tIl ~ ~~ Ao ::i::

l30-74-27dd Y Peter Glatt Kd 2,500 7- 8-60 1.8 6 8 752130-74-33bb Y Felix Wald Kd 2,503 7- 8-60 0.6 2 9 785130-76-32cdb Garret Van
Beek Kf 225 5-25-59 1.7 24 15 550l31-76-26cad1 City of
Strasburg Kf 167 ••••••• 2.6 120 1~9 31

131-76-26dcc 1.1 Chicago,Milwaukee
St .Paul & Pacific

Kf 140 ....... 6.8 71 35 48
131-76-28daa !I Jacob Marteri Kf 275 5-26-59 5.5 62 47 340
132-76-7dab City of Linton Qd 32 5-25-59 .6 127 11-7 221
l32-76-8cbb1 City of Linton

#1 Qd 70 5-25-59 .7 92 43 235
133-76-4ccb 11 Frank Weber Kf 200 5-25-59 1.5 2 13 275
133-76- 33cbb'- Test hole 1244 Kf 52 10-28-57 1.4 93 49 130

1./Anal.:rses shown do not meet the recommended limits of aecuracy for

gjwate:r anal:rses from wells adjacent to the project areaj they are
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analyses of ground water

Analyses by State Laboratories, Bismarck

-
~

~ rOO)

! !- cu .8 .8 cu 0) ("/") .,mi1l ~gd- ••.•• ~- ...c ...c ~-d mo ~'-' ~m_ O("/") d("/")
~~

~C ,t:) () ,...- ,........ Cd("/") 0- t~ .-I ..., ~:a00 g 0.-1
~ b~ ~e g~B~fill:'..>.

~
.-10..., IXl ""0'-" ~ .....• ,.;..r ...c_ ~ ~~.8~ CUfIJ0 0'-' CIJ 0 rz. l2i PotPot ...c 0 !:It

AOlHOI:Q 0) 0
0

5.6 2614- 24 1,204 136 3.0 ·.. 1.0 46 2,394 975.6 296 32 1,177 167 3·0 • •• 1.0 41 2,396 97
12.5 74:3 56 488 26 .2 2.4 .6 122 1,670 90
8.8 341 • • 217 • •• .4 .4 .2 501 720 10

4.5 318 • • 92 ·.. .4 1.3 .2 322 524 22
14 936 •• 101~ 26 .4 • •• 1.1 350 1,250 6714.8 41a 14 472 54 ••• • •• .6 510 1,290 48
14 39:3 • • 501 31 .3 • •• .6 408 1,230 55
7 513 26 94 • •• .4 ·.. .9 58 778 90

11 371!j. • •• 334 14 .2 .8 ... 436 932 33

chemical-qJallty analyses.
included t() show the quall ty of water available from the Dakota Sandstone.

- 19b -



TABLE3.--Reeords

Depth tC)water: Measured water levels in tenths, and
hundrc~dths; reported water levels in feet.

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

Location
no.

Owner or
name

Depth Diameter
of well or size
(feet) (inches)

Type Date
completed

130-75
lbbc John Krumm 14 .42 x 1~2 Du 7- 3-45
ldcdl Albert Bemgartner 140 '2 Dr .......
ldcd2 •• do •••• 120 ·2 Dr .......
3cdc Henry Van Soest 60 ~21} Dr 1940
5aba John J. Wagner 160 ,'2 Dr •••••••
6bab Clemences Roehrich 100 2 Dr .......
7aab Peter S. Roehrich 227 2 Dr .......
7badl J'ack Bernhardt 13.78 24 x 24 Du •••••••
7bad2 •• do •••• 7.05 36 x 36 Du 1953
7ccc1 Matt Lipp 16 24 Dr .......
7cce2 .• do •..• 16 24 Dr .......
8ddb E:dNieusima 31.23 36 Dr 1956
lObde1 F'eter E. Nieusima 24 33 Dr 1929
10bde2 .• do ••..• 50 6 Dr 1926
10bdc3 .• do .• t, • 33 24 Dr 1930
10bdcl~ .• do .•..• 33 24 Dr 1916
lladdl :E'eter P'. Volk 20 48 x 48 Du 1955

lladd2 .,.do ••.• 20.50 48 x 48 Du 1952
11add3 .1 .do ••..• 22 48 x 48 Du 1952
12bcc Jmton E. Krumm 20 48 x ~·8 Du 1925
l2cea Peter S. Vo1k 12.85 36 x 36 Du .......
l3bacl Kasper Knoll 16 48 x l}8 Du .......
l3bac2 O.dO"l'" 27 2 Dr .......
l3'bca Hoy Yolk 30 31 Dr 19172

13dac Valentine Yolk 15 36 x 36 Du •••••••
18aad G. L. Peterman 14 48 x 1!.8 Du •••••••

l8dcb Bolser Mattern 160 2 Dr .......
19cec l?eter Droog 100 2 Dr •••••••
20abc lUddie Si1pernage1 210 2 Dr 1949
20bab •• do •••• 210 2 Dr 1925
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of wells and test holes
Depth of well: Measured depths in tenths and

hundredths; reported depths in feet.
Use of water: D, domestic; N, none; PS, public

supply; RR, railroad; S, stock; T, test hole.

Depth to
water
below land
surface

(feet)

Date of
measure-

ment
Use of

water
Aquifer Remarks

6 ....... D,S Clay
3 ....... S ..... Inadequate supply.

90 ....... D,S .....
20 ....... D,S Gravel, sand •• Do ••••
80 ....... S .....
97 ....... D,S Sandstone Yellowish color •

100 ....... D,S Shale
9.33 8- 6-57 D Sand
t!-.5l 8- 6-57 S Sand Located near spring.

12 ....... D Sand
14 ....... S Sand
25.12 8- 6-57 S Sand Inadequate supply.
27 ....... S ..... Yields 200 gallons per day.
25 •••• > ••• S ..... Yields 125 gallons per day.
27 .... ' ... D ..... • .Do ••••
27 ........ S ..... · .Do •.••
16 ........ S Sand Yields 500 gallons per day;

recovers in about 2 hours.
18.12 8- 5-57 D Sand Inadequate supply.
19 •• 'It ••• D Sand • .Do •.••
18 .'.It, •• D Sand • .Do ••••

2.48 8- 7-57 S ..... •• Do ••••

10 ... '.... S Gravel Yields 150 gallons per day.
20 ....... D,S Gravel
12 ....... D,S Sand Pumps dry; recovers in about

2 hours.
11 ••••••• D,S Sand, gravel
10 ....... D,S ..... Inadequate supply; recovers

in about 12 hours.
...... ....... S Clay Water is rusty.
80 ....... S Sand

140 ....... D,S Sand
lll-O ....... S Sand Water is yellow.
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Location
no.

Owner or
name

Depth Diameter Type
of well or size

(feet) (inches)

TABLE 3.--Records

Date
completed

130-75 (Con:t.)
21abb BCl1ser Mattern 10.20 48 x 48 Du •••••••22abc St,eve V. Vo1k 14 48 x 48 Du 1937
22dbdl En.glbert F. Volk 14.53 36 x 36 Dr 10:-5622dbd2 •• do •••• 15.01 48 x 48 Du 1937
23aa.d Va.lentine Volk 18 36 x 36 Du •••••••24cbcl Steven A. Wolf' 140 21'1-x 24 Dr 195524cbc2 ••do •••• 141 2t~ x 24 Dr 194324cdd Mike A. Wolf 18 18 x 18 Dr 192626abbl Fritz Wolf 16.42 48 x b..8 Du .......
26abb2 •• do •••• 16.80 24 Dr •••••••
27ca.a.l La:wrence Miller 118 2 Dr •••••••27ca.a.2 ••do •••• 14 48 x 48 Du 1935

28a.da Anton Weisbeck 120 2 Dr •••••••
28bca. Mrs. Ma.rgret B•Scherr ... 24 Dr 1952

30bbbl Rensie Haak 16.28 48 x 48 Du •••••••
30bbb2 •• do •••• 16.03 48 x 48 Du •••••••
30cda Arie Von Vugt 18 48 x l~8 Du 1913
31cab1 John E.Von Vugt 19.80 24 Dr •••••••
31cab2 •• do •••• 14 6 Dr .......
31dba. George Wesder 18 36x36 Du 1917
32bcc Peter Droog 14.35 . 24 . Dr •••••••32ddb1 Anthony Compa.a.n 18 48x48 Du 1900
32ddb2 •• do •••• 18 48 x 1+8 Du .......
32ddb3 •• do •••• 18 48 x 48 Du •••••••34bd John Kocher 90 2t~ Dr 1952
35a.dd Max M Tschosik 105.27 24 Dr •••••••35bacl Joe Kilen 108 24 Dr 1906
35bac2 •• do •••• 18 24 Dr •••••••27bac Anton Weisbeck 136 2 Dr 1949130-16leba Otto Van Vugt 200 4 Dr .......2bbb Test hole 1222 52 5 Dr 10-10-512da.b Jake Jafines 200 t~ Dr •••••••
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of wells and test holes -- Continued

Depth to
water
below lan.d
surface

(feet)

Date of
measure-

ment
Use of

water
Aquifer Remarks

9.21 8- 6-57 S Clay
7 ....... D,S Gravel Pumps dry; recovers in about

2 hours.
13.92 8- 7-57 D,S Sand Inadequate supply.ll~.l~l 8- 7-57 D,S Sand Pumps dry; yields 50 gallons

per day.
14 ....... D,S Sand

120 ....... S Sand Inadequate supply.
128 ....... D Sand

11 ....... D,S Gravel
12.01 8- 7-57 D,S Sand

6.87 8- 7-57 N Sand
70 ....... S Sand Water has red color.
10 ....... D Gravel Inadequate supply; gray color;

bad taste.
100 ....... D,S Sand

2 ....... D,S Gravel Pumps dry; recovers in about
12 hours.

10.13 8- 7-57 S Sand
10.07 8- 7-57 N Sand
14 ....... S Shale
13.62 8- 7-57 S Sand Unfit for drinking.8 ....... D,S Sand Pumps sand with water.12 ....... D,S Sand Pumps dry.
12.05 8- 7-57 S .....
14 ....... D,S Gravel
16 ....... S Gravel
17 ....... S Gravel
70 ....... D,S Sand Pumps dry; recovers in about

1 hour.
80.36 8- 7-57 S Sand Unfit for drinking.
60 ....... S Sand Adequate supply; unfit for

•• drinking •
13 ....... D Clay

120 ....... D,S Sand Inadequate supply.
150 ....... N Sand....... ...'.... T ..... See log; altitude 1,804.
140 ....... D,S Sand Pumps sand with water.
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TABLE 3.--Records

Location
no.

Owner or
name

Depth
of well

(feet)
Diameter
or size
(inches)

Type Date
completed

~30-76 (Cont.)
addl Aalam Neier 203 2 Dr •••••••

4add2 Te!st hole 1218 147 5 Dr 10- 5,,57
6ddd MELX Tschosik 120 36 Dr •••••••
8aad JClhnTschosik 180 2 Dr •••••••
9ddd Wi.11iem Dyk 40 36 Dr 1931~
10bab1 Theodore Mattern 20 24 Dr 1953

10bab2 •• Ido •••• 204 8 Dr 1953
12abb Wi.1liam Rohrich 10 36x60 Du 5-57

12add CflBper Roth 190 44 Dr •••••••
12bbb TE!st hole 1210 136 5 Dr 9-25 ..57
13ccc Test. hole 1211 168 5 Dr 9-25-57
13da.a EcLdy Kramer 160 2 Dr .......
13ddb B .. Maternzer 43 24 Dr 3-49

11ta.aal Joe Mattern 165 2 Dr •••••••
14aa.a2 .lIdo •••• 20 24 Dr •••••••
lli-cda Mrs. Kate Dyk 28 24 Dr 1952
15aabl PElter Dyk 30 2~. Dr •••••••

15aab2 'lldo •••.• 16.14 24 Dr .......
17add Ku.tie Se1z1er 95 2b.. Dr .......
18aac Eugene Kramer 230 2 Dr •••••••
21aacl MIU'Vin Remfere 84 2~· Dr 1954

21a.ac2 MIU'Vin Wynveen 20 1~8 x 48 Du 1934
21aac3 •• do •••• 20 24 Dr 1928

21bda W:llliam V. Wolf 140 24 Dr 1931
23bbb Gardis Dykema 41.85 24 Dr 1940
23dcdl Alfred Dykema 23·55 24 Dr 1954
23dcd2 •• do •••• 10 48 x 48 Du .......
23dcd3 •• do •••• 12 48 x 48 Du .......
24ddd Elizabeth Haak 20 48 x 48 Du .......
25bca G. A. Vangt 20 24 Dr 191~1
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of wells ~llldtest holes -- Continued

Depth to Date of Use of
water below mea.sure- water
land surfnce ment

(feet)

Aquifer Remarks

103 ....... D,S •••••....... ... '.... T ..... See log •
100 ....... D,S Clay
150 ••••••• D,S Sand
10 ....... D,S Clay
10 ••••••• D Sand Pumps dry; recovers in about 1

hour.
100 ....... S Gravel

8 ••••••• D Sand Pumps dry; recovers in about 2
hours.

120 ....... D,S Sandstone....... ....... T ..... See log; altitude 1,822.
....... ••••••• T ..... See log; altitude 1,826.
50 ....... D,S Gravel
41 ....... D,S Sand Supply adequate for 100 head

cattle.
60 ••••••• N Sand Unfit for drinking •
12 ••••••• D,S Gravel
26 ....... D,S Sand Inadequate supply.
20 ....... D,S Sand Pumps dry; recovers in about 2

weeks.
3.83 8- 8-57 S Gravel

70 ••••••• D,S Sand Pumps dry; recovers in about 1
hour.

200 ....... D,S Sand
40 ....... D,S Shale Yields 300 gallons in 24 hours;

inadequate for 30 head of
cattle.

15 ••••••• S Sand
7 ....... S Sand Ordinarily yields adequately

except in late summer& fall.
90 ........ N Shale
28.52 8- 8-57 D,S Sand, gravel. .Do••••
6.02 8- 8-57 D,S Clay Inadequate supply.
6 ....... S ••••• •• Do ••••
8 ....... s ..... Water level in well fluctuates

in response to water level in
local sloughs.

12 .. '..... S Sand
6 ....... D,S Gravel.
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TABLE 3.--Records

Location
no.

Owner or
name

Depth
of well

(feet)
Diameter
or size
(inches)

Type Date
completed

130-76 (Cont.)
26dab1 Ex'nest Dykema 20 48 x 48 Du •••••••26dab2 •.do ••.• 65 2l!. Dr .......
27acb Gl:l.ret Slagh 11.55 ~.8 x 48 Du •••••••27cca Hllisenga 210 2 Dr 1917
28add Ike D. Darnbush 130 6 Dr 1930
28bbb Able Dykema 39.31 24 Dr •••••••29ddd Si~evene Huizenga Sr. 73 36 Dr 1910
30aaa J. L. Bumgartner & Son 63 24 Dr 191~0
30bb Ed. S. Van Vorst 70 2~. Dr 1917
31aba Garet Huizenga 125 6 Dr •••••••31bba Fred C1everinga 138 2 Dr 1943
31cdc John C1everinga 115 2 Dr .......
32bcb Il3aac Hui zenga 140 6 Dr .......
32cdb G!U'et Van Beek 225 2 Dr .......
32dda Steven G. Hui zenga 100 + 2 Dr •••••••33dcdl John Van Gudt 22 9 Du 1955 "

33dcd2 •.do ••• '. 28 36 Dr 1943
34bca1 John Mi11enaar 90 2 Dr 19333l~bca2 'Ido •••. , 90 2 Dr 195734dcal Ronald Rodenburg 21 24 Dr 1949
34dca2 •,..do •••• 32 24 Dr 1952
35aaal u~Bter Van Beek 13.90 48 x 48 Du .......
35aaa2 TE~Bt hole 1212 168 5 Dr 9-26-57
35adc LE~ster Van Beek 54.49 2)+ Dr 1957
130-77
Ibcc 013car Ternes 60 3 Dr .......
3dcc John M. Brawn 115 2 Dr •••••••4aca Josephine Unser 120 2 Dr •••••••6aaa1 Anselm Heidrich 80 2 Dr .......
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of '\vellsand.test holes -- Continued

Depth to
water
below land
surface

(feet)

Date of Use of
measure- water
ment

Aquifer Remarks

8 ....... D Clay
63 ....... S ..... Pumps dry; recovers in about 2

hours.
9.38 8- 8-57 D,S Gravel

200 ....... S Shale Unfi t for drinking; pumps dry;
recovers in about 1 hour.

115 ....... D,S Sand Pumps dry; recovers in about 6
hours.

9.30 8- 9-57 D,S Sand
43 ....... D,S Clay Pumps dry; recovers in about 12

bourse
8 ....... D,S Clay Pumps dry .

52 ....... D,S Sand,
clay

50 ....... D,S Sand
100 ....... N Sand
100 ....... D,S Sand
100 ....... D,S Sand
200 ....... D,S Sand Hard; water is rusty; see

50 ....... D,S Sand chemical analysis.
10 ....... D Gravel Pumps dry; recovers in about 1.5

hours.
10 ....... S Sand, Pumps dry; recovers 1,000

gravel gallons in balf a day.
80 ....... D,S Sand
80 ....... D,S Sand Inadequate supply.

5 ....... S Gravel Pumps dry; recovers in about 12
bourse

5 ....... S Gravel •• Do ••••

6.34 8- 8-57 N ............ ....... T ..... See log; altitude 1,832.

29·27 8- 8-57 S Clay

36 ........ D .....
30 ....... D,S ........... ....... S
50 ....... S Gravel
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TABLE 3.--Records

Location
no.

Owner or
name

Depth
of well

(feet)

Diameter
or size
(inches)

Type Date
completed

~30-77 (Cont ..)
aaa2 AnSE!lm Heidrich 25 12 Du .......

6dccl Magnus Heidrich 80 2 Dr 1956
6dcc2 •• d() •••• 42 2 Dr 1955
1dbd Zacheus Bachmeir 125 2 Dr •••••••
8abd Ronhold Heidrich 110 2 Dr 1907
9cbal Johll T. \-la.gner 80 2 Dr .......
9cba2 •• do •.•• 125 2 Dr .......
9ddb Loe L. Kramer 120 2 Dr •••••••
10abb Lew:LsKramer 110 2 Dr .......
10dcb Roy L. Kramer 120 2 Dr 1926
llabb Mrs. Anton Ternes 18.18 1!.8 x 48 Du •••••••
llccc Mrs. Rose Ternes 80 2 Dr •••••••
12cbb Ida Frank 115 2 Dr .......
14add Anton Reinbold 30 3 Dr •••••••
15cad Clarence Van Beek 105 2 Dr •••••••
16dca Ste:phen Bosch 90 2 Dr 1926
17da.l Romana.eus Shreiner 100 2 Dr 1917
17da2 •• do •••• 115 2 Dr 1948
21dcc Stevene Bosch 115 2 Dr •••••••
22aba Ed. G. Van Beek 100 2 Dr .......
23abbl Magnus T. Wagner 109 2 Dr .......
23abb2 •• d,o •••• 103 2 Dr 1949
26cdc Floyd Van Beek 127 2 Dr .......
26dcal Edd. G. Van Beek 16 48 x 48 Du .......
26dca2 •• d.o •••• 38 36 Dr .......
27cd Anton Van Beek 11~0 2 Dr .......
27ddal Fre d Wander1aan 130 2 Dr •••••••
27dda2 •• d.o •••• 130 2 Dr 1948
28ada Rinka Looyenga 120 2 Dr •••••••
28da •• c.o •••• 120 2 Dr •••••••
31cad Curtis Brooks 25 48 x 48 Du •••••••

33baa Carl Vanderwal 140 2 Dr .......
33dca ISEI.8.CVanderlaan 109 2 Dr .......
34a.a.b CIE~ence Vanderlaan 120 2 Dr .......
34cdd Lily Koluckman 120 2 Dr 1916
34ddd .. Clo...• 120 2 Dr 1916
35bab Gilbert Van Beek 90 2 Dr .......
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of wells and test holes -- Continued

Depth to
water
below land
surface
(feet)

Date of Use of Aquifer
measure- water

ment

Remarks

20 4' •••••• D Sand Inadequate supply.
50 t ••••••• S Clay
30 t .•••••• D Clay
90 tl •••••• D,S Clay
70 tl •••••• D,S .....
50 0 •••••• S Shale
60 ........ D Shale
60 ~I""" D,S Sand
50 ll •••••• S •••••80 l••••••• D,S .....

8.02 B-10-57 S Sand
50 t ••••••• D,S Sand
85 '....... D,S

2 ....... D,S Gravel Water is rusty.
50 ....... D,S Sand
t~o ....... D,S Gravel
50 ....... D,S Clay
50 ....... S Clay
80 ....... D,S Gravel
55 ....... S Sand Unfit for drinking.
(J:) ....... S Sand
80 ....... D Sand

100 ....... D,S .....
10 ....... S Sand
20 ....... D Sand Pumps dryj recovers in about 24 hrs.

135 ....... D ••••• Pumps dryj recovers in about 12 hra.
80 ....... ... .....
50 ....... S Clay

110 ....... D,S Shale
115 ....... S Shale Pumps dryj recovers rapidly.

15 ....... D Sand Pumps dryj recovers in about 1 hr.
Clear, hard.

60 ••••••• D,S Shale
108 ....... D,S .....

90 ....... D,S Clay
100 ••••••• S Sand

90 ....... D,S .....
60 ........ D,S .....
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TABLE 3.--Records

Location
no.

Owner or
name

Depth
of well

(feet)

Diameter Type
or size
(inches)

Date
completed

131-75 19412adb Joe Grinsteiner 30 48 x 48 Du
2dad Mrs" Tilly Greffe 180 4 Dr •••••••
5cabl Mrs" John Lav1nger 37 24 Dr .......
5cab2 •• de) •••• 24 24 Dr ........
5cab3 •• dc) •••• 37 24 Dr •••••••
5ccdl Joe Schwab 60 24 Dr .......
5ccd2 •• de) •••• 28 24 Dr .......
7aabl PetE~rBauman 37.48 24 Dr .......
7aab2 •• do •••• 24.80 24 Dr 1957
8adb1 JakE~P. Draft 18.72 24 Dr .......
8adb2 ••do ••.• 12 24 Dr •••••••
9acd1 Joe Ibach 15.63 24 Dr 1952
9acd2 •• do •••• 29.65 24 Dr •••••••
lOad John D. Zacher 170 2 Dr .......
10cad1 Ja.c()bJ. Schneider 25 12 Dr •••••••
10cad2 •• d~:>•••• 30 24 Dr .......
13cac Lar:r-yWeichel 140 2 Dr •••••••
14ddd Leo J. Keller 180 2 Dr •••••••
15bdb JOhJ:lP. Zacher 14 48 x '+8 Du •••••••

15dc •• d() •••• 30 48 x 48 Du .......
17cc John Reis 100 24 Dr •••••••
18ddc1 A10is Baumgartner 48 24 Dr •••••••
18ddc2 •• dlo •••• 60 24 Dr •••••••
19bba Pet<erS. Kraft 30 24 Dr .......
20bc1 Syl Kraft 18 48 x 48 Du •••••••20bc2 •• do •••• 30 2~- Dr .......
20ccd Joe H. Vo1k 100 24 Dr .......
21acb1 Jim Keller 40.23 24 Dr •••••••
21acb2 •• do •••• 30.78 24 Dr .......
22bcc Mathias Neis 120 24 Dr .......
23dcd Test hole 1217 84 5 Dr 10- b.·-57
24ba.d Edmond Gross 40 24 Dr •••••••
25bbb Frank C. Kraft 18 48 x 48 Du •••••••25cd Peter K. Kraft 16 24 Dr 1933
26bcal John Senger 15.45 24 Dr •••••••26bca2 •• d.o •••• 20.15 24 Dr .......
26cc Tom Wald 38.25 24 Dr •••••••
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of wells and. test holes -- Continued

Depth to
water'
below land
surface
(feet)

Date of
measure-

ment

Use of Aquifer
'tvater

Remarks

10 ....... D,S Sand Pumps dry; recovers ln about 2 brs •
175 ....... D ..... Inadequate supply, clear, soft •
17 ..... '.. S Sand Pumps dry; recovers in about 24 hrs.
12 ....... S Gravel Inadequate supply •
17 ....... S Sand •• Do ••••44 ........ D,S Clay •• Do ••••10 ....... S Gravel16.82 8-19-57 D,S Gravel12.29 8-19-57 S Gravel16.35 8-19-57 D,S Sand
7 ....... D Sand

10.37 8-19-57 D Gravel21.23 8-19-57 D,S Gravel Pumps dry; recovers in about 1 hr.
20 ....... S Sand16 ....... S Gravel Inadequate supply, clear, hard.
16 ....... D Gravel...... ....... D,S Sand...... ....... D,S Sand Slight 011 film on water.3 ....... D,S Sand,

gravel5 ....... N Gravel
55 ....... D,S Clay38 ....... D,S Shale Pumps dry; recovers in about 12 hrs.
26 ....... S Shale
10 ....... D,S Gravel
10 ....... S Sand
17 ....... D,S Sand Pumps dry; recovers in about 1 day.
95 ....... D,S Clay Inadequate supply.
30.73 8-20-57 D Sand
16.43 8-20-57 S Sand
60 ....... S Clay Unfit for drinklng....... ....... T See log.
25 ....... D,S .....
11 ....... D,S Clay Inadequate supply.
4 ....... D,S Sand •• Do ••••

12.~-5 8-20-57 D,S Sand •• Do ••••
8.34 8-20-57 S Sand •• Do ••••

15.17 8-20-57 D,S Sand
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TABLE 3. --Records

Location
no.

Owner or
name

Depth
of well

(feet)

Diameter Type
or size
(inches)

Date
completed

131-75 (Cont.)
28aac Test hole 1216 136 5 Dr 10- 4-57
28bda Peter Roehrich 62.05 24- Dr 1943
29adbl AntO:tlM. Wald 38 24- Dr .......
29adb2 •• do •••• 28 6 Dr .......
29bba Joe H. Volk 100 2l+ Dr .......
30abb RochllS Dosch 30 2l+ Dr .......
3laac Ed Dosch 30.05 2l+ Dr .......
32bbbl SabastianVoller 21 24 Dr 5-57
32bbb2 .• do .••. 18 24 Dr .......
32bbb3 Test hole 1215 94 5 Dr 10- 2-57
32ccal Martin Wald 16.35 '24 Dr .......
32cca2 .• do .•.. 13·55 54x54 Du .......
33ba Mike A. Volk 30 24 Dr .......
33dcd John A. Wagner 30 18 Dr .......
35aal Joe :e:. Meier 100 24 Dr .......
35aa2 ••do •••• 20 24 Dr .......
36aaa Test hole 1214 105 5 Dr 10- 2-57
131-76
2dccl Alois Wikenheiser 87.54 24 Dr 1957
2dcc2 ••do •••• 53·05 24 Dr .......
4ddc Test hole 1223 52 5 Dr 10-10-57
6bab John F. Volk 17.15 48 x 48 Du .......
6bbb John F. Roehrich 234 3 Dr 1955
8abdl Alex Bichler 19.35 24 Dr .......
8abd2 •. do .••• 160 1.1- Dr 8-57
9adc Anton L. Baumgartner 50 24 Dr .......
9dbd Wende1in A. Fischer 50 24 Dr 1952
10ccdl Peter F. Braun 33.3l!. 24 Dr .......
10ccd2 .. do •.•• 30 6 Dr .......
11daa Joe L. Baumgartner 65 24 Dr .......
13cda Matt Lowinger 160 2 Dr .......
15bbd Test hole 1226 42 5 Dr 10-14-57
16ddc Kasper J. Feist 70 24 Dr 1921
18aac Frank F. Ba;umgartner 16.45 48 x 48 Du .......
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of wells and test ht::>les-- Continued

Depth to Date o:f Use of Aquifer
water measurle- water
below land ment
surface
(feet)

Remarks

...... ....... T ..... See log; altitude 1,834.
22.17 8-20-57 D,S Sand
12 ....... D,S Clay....... ....... D,S Clay Inadequate supply; oily film on water.
80 ....... S Clay
20 ....... D,S Gravel Inadequate supply.
~2.35 ....... D,S Sand
12 ••••••• D Clay Yields 200 gallons per day; recovers

in 15-20 hours.
14 •••••• S Sand Yields 500 gallons per day; recovers

in about 15 hours....... ....... T ..... See log; altitude 1,896.
9.90 8-20-57 D,S Sand Inadequate supply.

6.15 8-20-51 S Sand •• Do ••••

15 ••••••• D,S Sand •• Do ••••
15 ........ D,S .....
35 ....... S Sand ••Do••••
12 ....... D Gravel ••Do••••...... ....... T ..... See log.

56.73 8-15-57' D,S Shale Pumps dry; yields 400-500 gallons
per day.

27.35 8-15-57' D,S Shale Inadequate supply....... ....... T ..... See log; altitude 1,191.
8.25 8-13-51' D,S Gravel

160 ....... S Sand
9·02 8-14-51' D,S Sand Inadequate supply.

120 ....... S Shale
30 ........ D,S Sand • •Do ••••
20 .......' D,S Clay
29.94 8-15-57 ... Sand
23 ......., D Sand
45 •••••• n D,S .....

100 •••••• 4. D,S Sand...... •••••• It T ..... See log; altitude 1,718.
50 •..... 1. D,S Gravel Inadequate supply.

8.27 8-14-57 S Sand
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Location
no.

OWner or
name

Depth
of well

(feet)
Diameter Type
or size
(inches)

Date
completed

131-76 (Cont.)
18cdc Sebastian A. Selzler 240 2 Dr .......18dcc Matt A. Scherr 230 2 Dr 194919baal Nick Scherr 16.81 48 x 48 Du 189519baa2 •• do •••• 8.82 36 x 36 Du .......
20aacl Pius & Jacob J.

Baumgartner 25 24 Dr 193920aac 2 •• do •••• 74.20 24 Dr .......
22aba Test holle 1220 63 5 Dr 10- 9-5722cdd Test holle 1221 53. 5 Dr 10- 9-57
23aab Karl Keller 22.57 24- Dr •••••••23dccl Sabasti~~ J. Feist 38 24 Dr 1938
23dcc2 •• do •••• 27.03 48 Dr .......
24baal John J. ]~eist 13 26 • • .......
24baa2 •• do •••• 15 26 • • .......
24dbc Pius A. Volk 130 2 Dr .,.....
25cca Ray Wagnc~r 14 24 Dr .......
25ddc Test holc~ 1213 294 5 Dr 9-30-5725ddd Frank KUl3S 210 2 Dr 193126acc Mike Dosch 20·30 • ••• ·. .......
26bdc Joe Kuss 36.65 24 Dr .......
26caa Joe P. W:lckenheiser 180.60 ~ .......
26cabl Carl Keller 173.60 21~ Dr 195626cab2 Test hoa..E~1202 260 5 Dr 9-16-5726cadl City of Strasburg 167 6 Dr .......
26cad2 •• do •••• 210 ".12 Dr 195926cbc Test holE~ 1203 115 5 Dr 9-17-5726ccc Test hole 1207 168 5 Dr 9-23-5726dcc Chicago, Milwaukee, St.

Paul and Pacific 140 ·... Dr .......
28aba Damian K.. Feist 30 48 x 48 Du .......
28bbl Carl Scherr 175 • ••• Dr .......
28bb2 •• do •••• 5·90 ·... ·. •••••••28daa Jacob Materi 275 4 Dr •••••••29aal ValentinE! Scherr 6.25 48 x 48 Du 193729aa2 •• do •••• 7 ·... Du .......
30bcd Anton Roth 180 3 Dr 195330ccc Test hole! 1206 210 5 Dr 9-19-5731babl John K. Elurgad 18 96 x 96 Du .......
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of wells and test holes -- Continued

Depth to
water
below land
surface
(feet)

DatE~of
measure-

ment

Use
of

'vater

Aquifer Remarks

190 ..... , .. D,S Sand
190 ........ S Clay

9.36 8-11~"57 D,S Sand Inadequate supply.
6.82 8-14·'57 N Sand

12 ....... D,S Sand •• Do ••••
21.67 8-14·'57 N Sand...... ....... T ..... See log; altitude 1,800....... ....... T ..... See log; altitude 1,808.
11.35 8-15·-57 D,S Sand Soft.
30 ....... D,S Sand
16.01 8-15-57 S Sand
10 ....... S Gravel Inadequate supply.
12 ....... D Gravel. •• Do ••••
90 ....... D,S Sand
7 ....... D,S Sand...... ....... T ..... See log; altitude 1,802.160 ....... S Sand
6.01 ...... D,S Sand

24.35 9- 6-57 D,S Sand
75.90 8- 7-57 D Sand
68.92 ....... D Sand...... ....... T ..... See log; altitude 1,818.
73 ....... PS Sand See chemical analysis.
77.50 5-25-59 PS Sand...... ....... T See log; altitude 1,816....... ....... T ..... See log; altitude 1,828.
...... ....... D,S Sand See chemical analysis.20 ....... D,S Gravel...... ....... S Sand

5.20 8- 7-57 S Sand
120 ....... D,S Sand •• Do ••••

h.92 8-14-57 D Gravel
2 ....... S Sand

174 ....... D,S Sand...... ....... T ..... See log; altitude 1,812.
11 ....... D,S Gravel
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Location
no.

Owner or
namE~

Depth
of well

(feet)

Diameter
or size
(inches)

Type Date
completed

131-76 (Cont.)
7-4731bab2 John K. Burgad 150 2 Dr

32abb Test hole 1219 167 5 Dr 10- 8-57
32cbcl Mike D. ]~eist 200 2 Dr .......
32cbc2 •• do •••• 30 24 Dr 7-56
33bbb Test holl~ 1205 147 5 Dr 9-18-57
34acb Alex VolJ:t 203 3 Dr .......
34bbb Test holl~ 1204 105 5 Dr 9-17-57
34dc B. B. Mattern 300 ti- Dr .......
35abb Wendelin Wikenhe1ser 44.12 24 Dr .......
35ddd Test holle 1209 126 5 Dr 9-24-57

131-77
2dbd Herman Mosset 38 7 Dr 1957
5cbal Peter C. Wagner 35.57 24 Dr .......
5cba2 .• do •••• 35.05 48 x 48 Du .......
6ada Joe Cacher 15 48 x 48 Du 1927
6dbb Martin vlalther 8.90 ~~8x 48 Du 19t~0
8aca1 August Sauter 60.80 .... Dr .......
8aca2 .• do .•.. 25.75 2Q· Dr .......
8aca3 .• do ••.. 37 .~·o .... Dr .......
8aca4 .. do .•.• 18.72 24 Dr .......
8d.cc Joseph K. Jahner 58 24 Dr .......
9dal Matthias Jahner 30 24 Dr .......
9da2 ••do •••• 70 24 .......
10bcd B. B. Volk 14.34 60 x 60 Du .......
l1adb Kasper Burgad 250 2 Dr .......
11bab1 Joe Burgad 40 2 Dr .......
I1bab2 •• do •••• 180 2 Dr 1907
12cc ClarenCE! Burgad 250 q. Dr 1930
14bacl George Zacher 18.50 24 Dr 7-57
14bac2 •. do .•... , 20 24 Dr 1954
14bcb •• dO.'.41 260 2 Dr .......
14dac John Welk 240 2 Dr .......
16aab Valentine Jacob 350 .... Dr 1950
16dca Josephine Unser 150 1~ Dr 1940
l&cl LawrencE~Scherr 27.01 24 Dr 1953
1&c2 •• do' •• ll 27.10 24 Dr .......
19cbd Anton Zacher 30 2t~ Dr .......
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of wells and test holes -- Continued

Depth to
water
below land
surface
(feet)

Date of
measure-

ment

Use
of

'-Tater

Aquifer Remarks

100 ••••• 1•• S Gravel...... ........ T ..... See log; altitude 1,850.
100 ........ S Sand
14 ....... D Gravel...... ..... '.. T ..... See log; altitude 1,905.

173 ....... D,S Sand
...... ....... T ..... See log; altitude 1,848.
120 ....... D,S .....
33.07 8- 8-~57 N Sand
...... ••••••• T ••••• See log; altitude 1,812.

20 , D,S Gravel.......
30.07 8-1'+-.57 S Sand
18.00 8-14-57 D Sand
4 ....... D,S Sand
8.60 8-14-57 S Sand Inadequate supply.

43.40 8-14-57 D,S .....
22.65 8-14-57 D,S ..... Inadequate supply, hard.
33.68 8-14-57 S ..... .• Do ••••
14.82 8-14-57 S •• Do ••••
34 ....... D)S Sand
...... ....... S Sand
...... ....... ... Sand

5.67 8-13-57 D,S Sand
90 ....... S Sand
25 ....... D,S ..... Inadequate supply.
60 ....... D,S .....
80 ....... D,S Sand
8.00 8-13-·57 ... Sand •• Do ••••

17 ....... D Sand •• Do ••••
90 ....... D,S Sand

100 ..... ' .. D,S Sand
180 ...... ' .. ... Sand
100 ..... ' .. S .....
12.11 8-13,·57 S Sand
13.35 8-13'·57 D Sand
20 •••• n •• S Sand
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Location
no.

Owner or
name

Depth
of well

(feet)

Diameter Type
or size
(:inches)

Date
completed

131-77 (Cont..) 195420bab1 Joe:Se1bernage1 25 24 Dr
20bab2 •• (le •••• 25·92 24 1955

21aac VaJ.entinE~Jacob 100 2 1950

21cda1 Harry Heidlich 55 .... Dr 1955

21cda2 •• d.o •••• 65 .... Dr .......
22bcc JOlOephine Unser 120 1i Dr .......
23ddc Andy Hager 250 6 Dr 12-55
25cOO1 Jal~eSch1rTahn 30 48 x 48 Du 1945

25cOO2 •• l3.0 •••• 16 .... Dr 1949

26aba1 John B. Wagner 13.44 24 Dr .......
26aba2 •• IClo •••• 31.10 24 Dr .......
26aba3 .• do •••. 13.14 24 Dr .......
28bdb1 Anton J. Zacher 150 2 Dr 1953

28bdb2 •• do •••• 70 2 Dr .......
28ccc Test hole 1208 84 5 Dr 9-24-57
29acd Albert J'ochim 23 24 Dr 1944
30adb Kasper K. Feist Estate 60 2 Dr .......
32adb1 Alex A. Silvernage1 11.40 .... .......
32adb2 •• ,do •••• ' 13.63 24 Dr .......
33aaa M~lXM. Heidrich 30 24 Dr 1953

33bdd 'lIdo"'l' 25 2 Dr .......
35ada1 Mrs. Magd1ena

Se1vernage1 100 2 Dr 1916
35ada2 •..do ..•. 75 2 Dr 1954

132-75
2dbc Andy A. Wald 100 + 2 Dr •••••••

4cad1 M:LkeJacob 80 2 Dr .......
4cad2 •• do •••• 101 2 Dr 1957
800d W,ende1e:nBosch 125 2 Dr .......
9cc John A. Bosch 6 10 Dr .......
10dcc1 Tony Schwartzenberger 32 24 Dr ......
lOdcc2 .• do .•.• 32 6 Dr .......
12bcc1 Jake Hoff 15.75 2l~ Dr .......
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of "Tellsand.test hol~ -- Continued

Depth to
water
below land
surface

(feet)

Date of Use Aquifer
measure- of
ment water

Remarks

10 .....~.. D Gravel
9.23 8-12-~57 S Gravel

...... ••••• 1•• S Send
43 ..... '.. D...... ....... S .....
90 ....... D,S .....

100 ....... D Send
4 ....... S Sand,

gravel
1~ ....... D Sand,

gravel
~·.l8 8-13-57 D,S Gravel

22.70 8-13-57 S Gravel Inadequate supply; unfit for
drinking.

3.05 8-13-57 S Gravel
Flow ....... D,S .....

50 ....... S ..... Unfit for drinking; oily film on
water.

...... ....... T See log; altitude 1,795·
12 ....... D,S Gravel Inadequate supply.
25 ....... D,S Sand
10.20 8-13··57 S Gravel · .Do ....

9.01 8-13--57 N Gravel,
slmd · .Do ..•.

20 .... '... D,S Sand · .Do ..••

...... .... '... S Gravel

...... ....... D .....

...... ....... S .....

98 ....... D,S .....
...... ....... D,S .....
95 ....... D .....
...... ....... D,S Clay •• Do ••••

3 ....... D
25 ....... S ..... •• Do ••••

20 ....... D ..... •• Do ••••

5·57 8-21.-57 D,S .....
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Location
no.

Owner or
name

Depth
of well

(feet)
Diameter T"JPe
or size
(inches)

Date
completed

132-75 (Cont.•)
12bcc2 EdIll.undWo1for 51.80 24 Dr .......
12bcc3 •• d.o •••• 56.3 6 Dr .......
14-daa1 Ben.Rau 40 2t~ Dr .......
14daa2 •• d.o •••• 80 2 Dr .......
14dcb Ra;y'Job 50 2 Dr 1952
17bb R~' Senger 130 2 Dr .......
17ddd Frank Jangu1a 15 4 Dr .......
18cdd1 Luchl1g Stopp1er 29.65 2t~ Dr .......
18cdd2 •• cLo •••• 20.8 24 Dr .......
18cdd3 •• cto •••• 14.32 24 Dr .......
20aaa Test ho1e~ 1231 31 5 Dr 10-17-57
20aac1 Ignate KI..Um 18 6 Dr .......
20aac2 •• cLo •••• 18 6 Dr .......
20cac Jacob Horner 36.62 24 Dr .......
21ddc Markus Horner 20.2 ..24 Dr ........
22aaa Phil Fischer 24 2t!. Dr .......
24adc1 John J. Docketer 40 36 Dr 1921
24adc2 •• clo •••• 43 36 Dr 1948
25bac JOE!W. ~osch 75 24 Dr 1928
26bba Anton Senger 21 23 Dr .......
26ddd Werldelin T. Bosch 18 30 Dr .......
27aaa Tee:thole 1232 21 5 Dr 10-17-57
27aab John Vetter 20.75 48 Du .......
27bb JOE!J. Jsl!lgula 16 48 x 48 Du 194328cc Leo Vetter 30 24 Dr 195729ca Anton Hagel 23.0 48 x 48 Du .......
30bbal Pius Ke18ch 18 36 x 36 Du 194230bba2 .•Clo•.•• 19 36x36 Du .......
30bdal Peter G. Bosch 18 48 x 1!-8 Du .......
30bda2 •• clo •••• 18 48 x 48 Du .......
31aa John Hagel 48 24 Dr .......
31cdc ThE!ophilEl Ackerman 20 2 Dr .......
31dc Frsl!lk Keller 48.75 24 Dr .......
32baal JOE!F. Vetter 25 24 Dr .......
32baa2 •• clo •••• 25 24 Dr .......
32baa3 •• clo •••• 25 24 Dr .......
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of wells end test holes -- Continued

Depth to
water
below land
surface

(feet)

Date of
measure-

ment
Use

of
water

Aquifer Remarks

10.23 8-21-57 D,S Gravel42.1 8-21-57 S Gravel
35 ....... D,S ..... Inadequate supply.70 ....... D .....40 ....... D Gravel70 ....... D,S Sand •• Do ••••9 ....... D Gravel16.30 8-22-57 S ..... •.Do••••5.0 8-22-57 S Sand6.82 8-22'·57 S Sand •• Do ••••...... ........ T ..... See log; altitude 1,810.15 .... ,... S Gravel12 •••• 1••• D Gravel28.92 •••• 1••• D Sand18.9 8-22--57 D ..... Inadequate supply.16 •••• l••• D,S ..... •• Do ••••13 •••• 1••• D,S Clay •• Do ••••13 •••• 1••• S Clay •• Do ••••50 •••• l••• D,S Clay • .Do ••••20 ...." .. S Gravel14 ........ D,S Gravel •• Do ••••...... ........ T ..... See log; altitude 1,834.17.55 8-21·'57 D,S Sand Inadequate supply.13 ....,... D Sand •• Do ••••18 .....' .. S Sand • .Do ••••22.7 8-21·,57 D,S Shale • .Do ••••12 ........ S Clay •• Do ••••15 .....' .. D Clay •• Do ••••15 ........ D Sand • .Do ••••14 .....' .. D Sand •• Do ••••20 ....,.. D,S Clay
6 ....... S .....
5.78 8-19-·57 D,S Gravel16 ....... S Sand •• Do ••••16 ....... S Sand,

gravel • .Do ••••16 ....... D Clay •• Do ••••
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Location
no.

Owner or
name

Depth
of well

(feet)

Diameter
or size
(inches)

Type Date
completed

132-75 (Cont.)
34adc George W. Bosch 11 36 x 36 Du .......
34dde Bernhard J. Felix 30 48 x 48 Du 1934
35aadl Paul Ebach 16 1~8x 48 Du .......
35aad2 d.do ••.•• 16 48 x 48 Du .......
35bda Anton Yl. Bosch 22 48 x 48 Du 1937

132-76
5ebc Markus Klein 70 24 Dr .......
5cee Philip O. Vetter 60 24 Dr .......
6caa ~resthole 121~5 21 5 Dr 10-30-57
6dda ,TohnFlagel 30 6 Dr .......
6ddc Ben lolald 8 48 x 48 Du .......
6ddd :Betty E. Lovell 32 8 Dr .......
7babl .JohnJ. Sehaltz 22 2~- Dr .......

7bab2 .. do .... 13.5 24 Dr .......
7bcc 'resthole 1233 42 5 Dr 10-10-57
7dab City of Linton 31.51 120 Du 1934
8bce •• do .•.. 57 8 Dr 1930
8cbbl .. do .... 70 10 Dr 1925
8cbb2 .• do .... 60 10 Dr 1928
11bc Mike Senger 85 24 Dr 1952
13dd Markus Bosch 72 2 Dr .......
14bac Sabastian ...

Schwartzenberger 24 48 x 48 Du 1947
15daa Test hole 1229 31 5 Dr 10-16-57
16dd Test hole 1228 31 5 Dr 10-16-57
17bbb Test hole 1225 63 5 Dr 10-14-57
17dbb Leopold Bosch 19 6 Dr .......
17ddl Linton Purk 336 2 Dr .......
17dd2 ••do.~,•• 20 8 Dr .......
17ddB .. do ..•. 19 8 Dr .......
17ddd Test hole 1227 31 5 Dr 10-16-57
19dbd Frank Lipp 65 24 Dr 1955
21bbb Section Line Property

(County) 99.5 4 Dr .......
22bad Fred Petrie 18 36 x 36 Du .......
23aad Test hole 1230 31 5 Dr 10-17-57
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Depth to
water
belovTland
surface
(feet)

Date of Use Aquifer
mea.sure- of

ment water

Remarks

3 ....... D,S Sand Inadequate supply •
25 ....... D,S Gravel Yields about 1,000 gallons per day •
12 ....... D,S Gravel Inadequate supply •
13 ....... D,S Gravel • .Do ••••
19 ....... D,S Sand,

gravel • .Do ••••

It-5 ....... D,S Clay
1~5 ....... D,S Sand...... ....... T ..... See log; altitude 1,733.
20 ....... D,S Sand Inadequate supply •

5 ....... D,S Sand
20 ....... D;S Sand •.Do••••
11 ....... D,S Sand Inadequate supply; unfit for

drinking and cooking.
6.0 5-25-59 D,S Shale •• Do ••••...... ....... T ..... See log; altitude 1,693.

·22.-40 5-25-59 PS Gravel See chemical analysis.
33 ....... PS Gravel
40 ....... PS Gravel •• Do ••••
4.() ....... PS Gravel
55 ....... D,S Shale
50 ....... D,S Shale Yields 400-500 gallons per day.
14 ....... D,S Gravel...... ....... T See log; altitude 1,742....... ....... T ..... See log; altitude 1,723....... ....... T See log; altitude 1,700.
13 ....... D Gravel
16 ....... N Shale
8 ....... N Gravel Unfit for drinking.

10 ....- ... D Gravel...... ...., ... T See log; altitude 1,720.
30 ....' ... D,S
12.5 9-10-57 Gravel Former seismic test bole.
12 ••• n ••• D Gravel Inadequate supply....... '''It''' T See log; altitude 1,765.
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no.

Depth
of well

(feet)
Diameter
or size
(inches)

Type Date
completed

132-76 (Cont.)
195424cb Pius Bosch 18 12 Dr24cddl Edward. Schiele 18 2!~ Dr .......

24cdd.2 •• do •••• 14 24 Dr .......
26abal Matt A. Noel 16 6 Dr .......26aba2 •• do •••• 14 6 Dr .......28bcc1 Paul Ferderder 22.6 48 x 48 Du .......28bcc2 •• do •••• 20 48 x 48 Du .......28bcc3 •• do •••• 17 48 x 48 Du .......29cbb Test hole 1224 57 5 Dr 10-14-5730ada Mike L. Holzer 20 24 Dr 193731cad Peter Schell 13.45 24 Dr .......34cac Anton Tschosik 60 24 Dr 195034cba Peter Lipp 175 4 Dr .......
132-777aad Test hole 1236 42 5 Dr 10-21-577ac1 Leo G. Marteri 19 48 x 48 Du .......7ac2 •• do •••• 20 8 Dr .......8cba1 Matt Deisz 16 48 x 48 Du .......8cba2 •• do •••• 20 24 Dr .......
9ada B. E. Ketchmn 18 8 Dr 19239add Test hole 1235 84 5 Dr 10-18-5710bb1 Joe Biehler 17 ..... Du ...... -.lObb2 •• do •••• 18 211- Dr .......12abb Frank Malson 16 24 Dr 195612bbb Test hole 1234 42 5 Dr 10-18-5712bbd Alex Ohlhouser 28 8 Dr 194714aac1 Carl Hl~idrich 24 24- Dr 195114aac2 •• do •••• 34 21!- Dr 195617da Joseph Deisz 8 36 x 36 Du .......18aba Christ Kremer 58.65 21~ Dr 195419bbd Peter ]i'. Bosch 12 h8 x 48 Du 193520bbb1 Ra1f Kremer 145 2 Dr 194420bbb2 •• do •••• 10 36 Du .......20dbb1 Fred LE~nhart 18 36 x 48 Du .......
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below land
surface

(feet)

Date of
measure-

ment
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Aquifer Remarks

17 ....... D Sand Inadequate supply.
15 ....... D Sand,

gravel
10 ....... S Sand, Inadequate supply; enough for 20

gravel head of cattle only....... ....... S Gravel...... ....... D Gravel
15.9 8-23-57 D Sand Inadequate supply.

8 ....... S Gravel Yields 800 gallons per hour.
6 ....... S Gravel...... ....... T See log; altitude 1,729.
6 ....... D,S Gravel Inadequate supply •
9.15 8-23-57 D,S Gravel

28 ....... D,S Sand
165 ....... D,S Sand •• Do ••••

...... .t ...... T ..... See log; altitude 1,636.
16 ........ S Gravel
17 ., ...... D Gravel
14 " ...... D Gravel
12 I' •••••• S Gravel Yields enough for 90 head of

cattle.
12 1••••••• D,S Sand...... '....... T See log; altitude 1,655.

8 ....... S Sand
12 ....... D Sand Inadequate supply.
14 ....... D Gravel...... ....... T See log; altitude 1,712.
26 ....... D,S Sand Inadequate supply.
14 ....... D,S Sand •• Do ••••
11 ....... D Sand Yields 6 gallons per day.

4- ....... D,S Gravel
54.05 9- 5-57 D,S Sand Inadequate supply.
6 ....... D,S Sand

65 ....... S Sand
8 ....... D Sand •• Do ••••
4 ........ D,S Sand
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Location
no.

Owner or
name

Depth
of well

(feet)

Diameter Type
or size
(inches)

Date
completed

132-77 (Cont.)
20dbb2 Geor'ge C. Wagner 55 2 . Dr 1950
20dbb3 •• do •••• 25 48x48 Du •••••••21dadl Bosch 115 2 Dr 1944
21dad2 •• do •••• 48 21+ Dr 1953
22bab1 Mattie F. Volk 15 21+ Dr .......
22bab2 •• do •••• 45 21+ Dr 1954
23acd Chris Maier 100 4 Dr .......
24cbb Bill Frank 1+0 21+ Dr •••••••
25aal John. Knapp . 48.6 24 Dr •••••••
25M2 •• do •••• 60 24 Dr •••••••
26cad1 Anton P. Horner 32 21+ Dr 191t-5
26cad2 •• do •••• 18 24 Dr 1945
28adal Sebold Nagel 29.25 21+ Dr .......
28ada2 •• do •••• 25 1+ Dr .......
28caa. John. Sehn 10 24 Dr 1949
29bbb Jacob Kelsch 15 5 Dr 1930
3Odcb1 Math. K. Vetter 38 24 Dr 1953
30dcb2 •• do, •••• 18 36 x 36 Du .......
31ddb1 Martin F. Scherr 10.18 21+ Dr .......
31ddb2 •• do •••• 43 24 Dr .......
133-15
2add Raymond Keller 160 2 Dr 1916
2d.cd Paul Jod 136 2 Dr •••••••
3ab Ben Loebs 210 2 Dr •••••••
1+cac Helmouth Heyne 140 2 Dr •••••••
4dd Eddy' Walker 130 2 Dr .......
5dba Jacob Heyne 120 2 Dr •••••••
6aaa Edgar Wohl 211 2 Dr .......
6cbd Mrs. John Heer 200 2 Dr ........
1cda Chester Sandwick 180 2 Dr •••••••

8bbb1 Iggie Bauman 240 2 Dr •••••••
8bbb2 •• do •••• 89 2 Dr .......
8dab Ed Bollinger 181 2 Dr •••••••
8dca HenrY' Nathen 196 3 Dr .......
lOaba Emanu.el Loebs 85 2 Dr .......
10bbb Christeane Walker 130 2 Dr .......
lOcdd San Loebs 80 2 Dr •••••••
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of wells and. test holes -- Continued

Depth to ])ate of
water lileasurE~-
below land ment
surface
(feet)

Use
of

water

Aquifer Remarks

Flow O ••••• ~t D Sand
10 u ••••• " S Sand
80 .- ....... S Sand
43 11I· •••••• 1 D Sand
63 •• ••••• 11I1 S Sand Inadequate supply.
32 ........ - D Sand •• Do ••••
3 ........ D Gravel

20 ........ ·.. Sand
42.8 8-23-5'1' S Gravel
40 ....... ' D Gravel
28 ........ ·.. Sand
13 ........ D Gravel
25.94 8-23-5'1' D,S Sand •• Do ••••
10 ........ S Gravel •• Do ••••
40 ....... D,S Sand
30 ....... ·.. Sand
37 ....... D,S ..... •• Do ••••
11 ....... S Sand •• Do ••••
6.42 8-23-51' D,S Gravel •• Do ••••

10 ....... D,S Sand

150 ........ D,S Sand...... ....... D,S Gravel
200 ....... S .....
115 ....... D,S Sand
105 ....... D,S Sand
104 ....... ·.. Sand
187 ....... D,S Sand
150 ....... D,S Sandstone
150 ....... S Sand Yields enough for more than 100

head of cattle.
120 ....... D,S Sandstone
85 ....... S Sandstone Inadequate supply.

167 ....... D,S Coal
156 ....... S Coal
75 ....... D,S Sandstone

110 ....... ' S Coal Oily film on water.
60 ........ D,S Gravel
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TABLE 3.--Records

Location
no.

Owner or
name

Depth
of well

(feet)
Diameter
or size
(inches)

Type Date
completed

133-75( Cont.)
14acc Ben Sikel 175 2 Dr .......
14bbb Emil Hoff 80 2 Dr .......
18bbc Chester Sandwick 310 2 Dr .......
18cba •• do •••. 180 2 Dr .......
1800a John Hoff 220 + 2 Dr .......
20daa Henry Breckel 210 2 Dr .......
22bddl John James 80 2 Dr .......
22bdd2 ••.do •••• 85 2 Dr ........
24aaa Thomas Grogan 70 4 Dr .......
24cda Albert Hoff 180 + 2 Dr .......
26bab Mrs. Elizabeth

Lovelle 60 2 Dr .......
26dcc Jake Baumgartner 145 2 Dr .......
28adb Jack Schwab 104 2 Dr ........
28ccl Hans Hanson 20 21~ Dr .......
28cc2 •• do •••• 40 4 Dr .......
28cc3 •• do •••• 70 4 Dr .......
32cda Curtis o. Donald 16 36 x 36 Du .......
34ccd Alouis Ibach 140 2 Dr .......
35cb F:l'anklin Investment

oil-te:st hole 5,359 ..... Dr 7-22-43

133-76
2daa Jack Birdsell 90 2 Dr .......
3bb Fe:rdinand Buezhler 192 2 Dr .......
4add MElIIlieFoell 235 2 Dr .......
4ccb Frank WE!ber 200 2 Dr .......
5ba.cl Albert '\irudtkey 160 2 Dr 1910
5bac2 •.. dO ••• n 115 2 Dr 1912
5bb Utt1ieb Grenz 110 + 2 Dr .......
5bba Temvik Bchoo1 well 110 2 Dr .......
5bbc Albert vludtkey 120 2 Dr 1910
5bc Northern Pacific

Railroad 120 8 Dr 1953
6aab Aloysius Deis 110 2 Dr .......
6bba Clement Deis 136 2 Dr .......
6ddc Gregory Nelson 100 2 Dr •••••••
7bba Frank DEds 120 2 Dr .......
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of wells and test boles -- Continued

Depth to
water
below land
surface

(feet)

Date of
:measure-

ment
Use

of
water

Aquifer Remarks

135 ....... D,S Sandstone
65 ....... D,S Sand

160 ....... D,S Sand
160 ....... S Sand
200 ....... S Sandstone
170 ....... D,S Gravel

55 ....... S Gravel
f:IJ ....... D Gravel
40 ....... D,S Gravel

170 ...... '. D,S Sand

40 ...... 1. D,S Gravel
130 ••••• tl. D,S Coal

34 ..... n. D Sand
10 ....• n. D Sand Inadequate supply.
20 ••••• It. S Sand
30 ••••• 1t. S Sand...... .••.• l'. D,S Gravel
50 ..... ,.. D,S Sandstone

...... ..... '.. T ••••• Altitude 1,909.

60 ....... D,S Sand
180 ....... D,S Sandstone Inadequate supply.

60 ....... S Sandstone
60 ....... D,S Sand See chemical analysis.
60 ....... D,S Gravel Inadequate supply.
60 ....... D Gravel
30 ....... D,S Coal
...... ....... D Sandstone •• Do ••••

50 ....... D Gravel

f:IJ ....... RR Gravel
90 ........ D Clay

125 ....... D,S Sandstone
50 ....... D,S Gravel

•••••• ....... D,S .....
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TABLE 3.--Records

Location
no.

Owner or
name

Depth
of well

(feet)

Diameter Type
or size
(inches)

Date
completed

133-76 (Cont.)
7cab1 Edwin Will 160 2 Dr •••••••
7cab2 •• d.o •••• 147 2 Dr 1956
8ccb Philip O. Pfeifer 110 2 Dr 1912
9bbc Frank Weber 208 2 Dr •••••••
10add Clarence Nelson 160 2 Dr .......
10bbb Fred K. Nelson 200 + 2 Dr .......
10dab1 John Forderer 83 6 Dr 1957
10dab2 .• do .••• 104 6 Dr .......
13ccd Herbert O. Beck 111 2 Dr .......
13daa Chester Sandwick 175 2 Dr .......
14ccc Herbert O.Beck 31 2 Dr .......
15bbb Test hole 1239 31 5 Dr 10-24-57
16babl John Schatz 70 2 Dr •••••••16bab2 •• do •••• 240 2 Dr •••••••
17aa •. do .••. 240 2 Dr •••••••18cc Oscar H. Will. 180 2 Dr •••••••19dbd Mike Fischer 18 48 x 48 Du .......
20bac William Job 94 6 Dr •••••••22bb Ve:rnMcCulley 114 2 Dr 195124bbb He:rbert O. Beck 220 2 Dr •••••••24bcb1 Elmer Wi tikko 110 2 Dr ........
24bcb2 .. do .••• 200 2 Dr •••••••25bad Je~cobJ. Weber 140 2 Dr •••••••25d.dc Theophile Ackerman 160 2 Dr .......
26bbbl John W. Wohl 61 3 Dr •••••••26bbb2 •. ,do •••.. 60 3 Dr •••••••26bbb3 •• ,do •••• 66 3 Dr .......
26cda Rose Bollinger 185 2 Dr 195528aaa TE!st hole 1238 21 5 Dr 10-22-57
31ccc TE!st hole 1240 31 5 Dr 10-24-5732ada Herb Ketchum 25 24 Dr .......32bdl VELlB. Better 90 2 Dr .......32bd2 •. ,do •••• 20 24 Dr •••••••32bd3 •. ,do •••• 20 24 Dr .......
33cbd TE!sthole 1244 52 5 Dr 10-28-57
33ccd Test hole 1237 84 5 Dr 10-22-5733ddc Se!rr 82 24 Dr .......
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of wells and test holes -- Continued

Depth to
water
below land
surface
(feet)

Date of
measure-

ment

Use
of

water

Aquifer Remarks

80 ....... S Sandstone
77 ....... D Sandstone
30 ....... D,S Sandstone
80 ....... D,S Sand Inadequate supply, soft.100 .'...... D,S Sandstone

170 ....... D,S Sandstone Inadequate supply.
73 ....... D Gravel
44 ....... S Sand •• Do ••••
95 ....... D,S Sandstone

160 ....... D,S Sand
15 ....... S ........... ....... T ..... See log.
65 ....... S Sand

200 ....... D,S Sandstone Inadequate supply.
200 ....... D,S Sand •• Do ••••...... ••••••• D,S ..... Yields 200 gallons per hour.

8 ....... D,S Gravel
62 ....... D,S Clay
40 ....... D,S Sand

193 ....... D,S Sandstone
95 ....... D,S Sandstone...... ....... S Sandstone

122 ....... D,S Sand
150 ....... D,S ..... Inadequate supply.
41 ....... D,S Sand
40 ••••••• S Sand
46 ....... S Sand

155 ....... D,S Sandstone •• Do ••••...... ....... T ..... See log; altitude 1,813.
•••••• ....... T ..... See log.
19 ....... D,S Sand Inadequate supply.
88 ....... D,S Sand •• Do ••••
19 ....... S Shale •• Do ••••
19 ....... S Shale •• Do ••••...... ....... T ..... See log; altitude 1,748.

Chemical analysis....... ....... T See log; al ti tude 1,741-
68 ....... D,S Shale Inadequate supply.
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TABLE 3.--Records

----_._------------- ..•.,..,."....---------
Location

no.
Owner or

name
Depth

of well
(feet)

Diameter Type
b"r size
(inches).

Date
completed

l33-7q (Cant.)
5,882 10 3/4 9-18-5035da We'ber oil-test hole Dr

36aab Theophile Ackerman 200 2 Dr •••••••

133-77
labb Jacob Schatz 150 6 Dr •••••••
2dbbl Peter Nelson Jr. 80 2 Dr 7-57
2dbb2 •• do •••• 90 2 Dr 1952
4bbb Beska Estate 96 4 Dr .......
5abdl Edward Serr 70 2 Dr .......
5abd2 •• do •••• 100 2 Dr 1957
6aaa Abert Beck 135 2 Dr .......
8cdb Mrs Henry Serr 100 2 Dr •••••••
10aabl Neil Bei te1spacher 65 3 Dr .......
10aab2 •• do •••• 80 3 Dr 1917
10cdbl Jel.CobHuber 28 36 x 36 Du .......
10cdb2 •• do •••• 200 2 Dr .......
10ddc •• do •••• 200 4 Dr •••••••
l6ddd TE~sthole 1243 42 5 Dr 10-25-57
21aca Mi.ke P. Feist 20 48 x 48 Du ........
24aab Arthur Berreth 130 2 Dr .......
25ccc Mtke V. Holzer 51.56 24 Dr 1956·
26ccc TE~sthole 1241 10 5 Dr 10-24-57
26dbc Fred Richardson 100 2 Dr •••••••
28baa TE~sthole 1242 31 5 Dr 10-25-57
32dbb1 PE~ter J. SaJ.bernagel 30 28 Dr 1937
32dbb2 •• do •••• 45 24 Dr 1956
35bac E'llgueneMalson 19.65 24 Dr .......
35ddc VI~lentine Holzer 32 36 x 36 Du •••••••
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of wells and test holes -- Continued

Depth to
water
below land
surface

(feet)

Date of
measure-

ment
Use

of
water

Aquifer Remarks

...... ....... T ..... Altitude 2,012.
170 ....... S .....

98 ....... D,S .....
30 ....... D Gravel
30 ....... S Gravel
6 ....... D,S .....

50 ....... S Sand
70 ....... D Sand
70 ....... D,S Sand
15 ....... D,S Sandstone Inadequate supply.
25 ....... S Sandstone
45 ....... D Sandstone
10 ....... D,S Gravel •• Do ••••

155 ....... S Sandstone
60 ....... S Sandstone...... ....... T See log; altitude 1,732.
12 ....... D,S Sand
95 ....... D,S Claur
37.46 9- 5-57 D,S Sand Inadequate supply....... ....... T ••••• See log •
60 ....... D,S Sandstone...... ....... T ..... See log; altitude 1,702.
20 ....... S Sand Inadequate supply.
17 ....... D Sand Yields 7.5 gpm.

9.35 9- 6-57 D,S Sandstone Inadequate supply.
27 ....... D,S Sand •• Do.••••
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TABLE 4.--Logs of test holes

Formation M;9.terial

13Q-76-2bbb
Test hole 1222

Thickness
(feet) rpth

feet)

Glacial drift:
Topsoil, black-----------------------
Clay, light-gray, end fine to medium

gravel (till)----------------------
Gravel, fine to coarse, shale pebbles

and cobbles------------------------
Clay, gray, fine to medium gravel,

end shale pebbles (till)-----------
Fox Hills Sandstone:

Clay, sandy, light-gray--------------

130-76-4add2
Test hole 1218

Glacial drift:
Topsoil, black-----------------------
Clay, light-brown, fine to medium

gravel, and shale pebbles (till)---
Clay, gray, fine to medium gravel,

and shale pebbles (till)-----------
Fox Hills Sandstone:

Clay, sandy, light-gray--------------

13Q-76-J2bbb
Test hole 1210

Glacial drift:
'I'opsoil,black-----------------------
Clay, light-brown, and fine to medium

gravel (till)----------------------
Clay, light-brown, and abundant fine

to medium gravel (till)------------
Clay, gray, fine to medium gravel,

and shale pebbles (till)-----------
Fox Hills Sande~tone:

Clay, sandy, light-gray--------------

- 37 -

2

9

10
22

9

1

35
103

8

2

38

14
69

13

2

11

21
43

52

1

36

139
147

2

40
54

123
136



TABLE4. --Logs of test holes -- Continued

l30-16-l3ccc
Test hole 1211

Gl Mia1 .drlf't:
Topsoil, black-----------------------
Clay, light-brown, and fine to medium

gravel (till)----------------------
Clay, sandy, gray--------------------
Clay, gray, fine to mediumgravel, and

shale pebbles (till) ---------------
Gravel, fine to coarse, and shale

pebbles----------------------------
Clay, gray, fine to mediumgravel, and

shale pebbles (till)---------------
Fox Hills Sandstone:

Clay, sandy, light-gray--------------

Formation Material Thickness (Pth
(feet) feet)

1 1

24 25
11 36

39 15

33 108

48 156

12 168

130-16-35aa.a2
Test hole 1212

Glacial drift:
'l'opsoil, black-----------------------
Clay, light-brown, and fine to medium

gravel (till)----------------------
Clay, light-brown, and abundant fine

to mediumgravel (till)------------
Clay, gray, fine to mediumgravel,

and shale pebbles (till)-----------
Pierre Shale:

f;:hale, gray--------------------------

131-15-23dcd
Test hole 1211

Glacial drift:
'l~opsoil, black-----------------------
Clay, light-gray, and fine to medium

gravel (till)----------------------
Clay, gray, fine to mediumgravel,

cobbles, and shale pebbles (till)--

- 38 -

4

5

11

138

10

1

15
68

4

9

20

158

168

1

16
84



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

l3l-75-28aac
Test hole 1216

Glacial dr1f1~:
Topsoil, black-----------------------
Cl~, smooth, light-brown------------
Clay, light-brown, and fine to medium.

gravel {till)----------------------
C~, gr~, fine to medium gravel, and

shale pebbles {till)---------------
Fox Hills Saudstone:

Cl~, sandy, light-gr~--------------

Formation Material Thickness rpth
(feet) feet)

2 2
9 11

18 29
92 121

15 136

l3l-75-32bbb3
Test hole 1215

Glacial drift.:
Topsoil, black-----------------------
Cl~, light-brown, end fine to medium

gravel {till)----------------------
Cl~, gray, fine to medium gravel, and

shale pebbles {till)---------------
Gravel, fine to coarse, and shalepebbles----------------------------

Fox Hills S8Ildstone:
Clay, sandy, light-gray--------------

131-75-36aaa
Test hole 1214

Glacial dr1f'c:
Topsoil, black-----------------------
Clay, light-brown, end fine to medium.

gravel {till)----------------------
Clay, gr~, fine to medium. gravel,

end shale pebbles (till)-----------
Fox Hills SaJldstone:

Cl~, sandy, light-gr~--------------

- 39 -

1

30

44
9

10

2

19
64

20

1

31

75

84

94

2

21
85

105



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

l3l-16-4ddc
Test hole 1223

Formation Material. Thickness Depth

Glacial. dri1~t:
Topsoil, black-----------------------
Sand, fine to coarse, clayey---------
Gravel, fine to coarse, and cobbles--

Fox Hills S!llldstone:
Clay, san~, light-gray--------------

l3l-16-l5bbd
Test hole 1226

Glacial dri:l~t:
Topsoil, black-----------------------
Clay, light-brawn, and fine to medium

gravel (till)----------------------
Gravel, fine to coarse, and cobbles--

Fox Hills Slmdstone:
Clay, sandy, light-gray--------------

l3l-76-22aba
Test hole 1220

Glacial. dri:rt:
Topsoil, black-----------------------
Clay, light-brown, and fine to medium

gravel (till)----------------------
Gravel, fine to coarse, and cobbles--
Clay, gray, fine to medium gravel,

and shal.e pebbles (till)-----------
Fox Hills Sandstone:

Clay, san~, light-gray--------------
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916

25

2

9
5
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3
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6
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2
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2

11
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42

3

6
31
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~LE 4.--Logs of test holes -- Continued

l3l-76-22cdd
Test hole 1221

Glacial drift:
Topsoil, black-----------------------
Clay, light-brown, and fine to medium

gravel (till)----------------------
Gravel, fine to coarse, and shale

pebbles----------------------------
Gravel, fine to coarse, and cobbles--
Clay, gray, fine to medium gravel,

and shale pebbles (till)-----------
Fox Hills Sandstone:

Clay, sandy, light-gray--------------

Formation Material Thickness rpth
(feet) feet)

1 1
6 7
3 10

13 23

6 29
24 53

l3l-76-25ddc
Test hole 1213

Glacial drij~t:
Topsoil, black-----------------------
Clay, light-brown, and fine to medium

gravel (till)----------------------
Clay, gray, fine to medium gravel,

and shale pebbles (till)-----------
Gravel, fine to coarse, and cobbles--
Clay, smooth, gray-------------------

Fox Hills Slmdstone:
Clay, sandy, gray, and lignite

fragments--------------------------
Clay, sandy, light-gray--------------
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2

26
45
6

56

95
64

2

28
73
79

135

230
294



TJU3I.J!:4. --Logs of test holes -- Continued

l31-76-26cab2
Test hole 1202

Glacial dr:Lft:Topsoil, sandy, black----------------
Clay, sandy, brown, and fine gravel

(till)-----------------------------
Sand, fine to medium, silty----------
Gra.vel, fine to coarse, and medium to

coarse sand------------------------
Clay, sandy, light-gray, and fine to

medium gravel (till)---------------
Sand, fine to coarse, and lignite

fragments--------------------------
Fox Hills Sandstone:Clay, sandy, light-gray, and lignite

fragments--------------------------
Clay, sandy, light-gray--------------

Formation Material Thickness rpth
(feet) feet)

2 2

24 26
6 32
6 38

28 66

6 72

103 175
85 260

l31-76-26cbc
Test hole 1203

Glacial dJ:'if1i:
Topsoil, black-----------------------
Clay, gray, and fine to medium gravel

(till)-----------------------------
Clay, smooth, light-brown------------

Fox Hills Sands1:;one:
Clay, sandy, gra:y--------------------
Sand, fine, silty, and lignite

fragments--------------------------
Clay, sandy, light-gray--------------

131-76-26ccc
Test hole 1207

Glacial d:l."if''t:
Topsoil, black-----------------------
Clay, light-brown, end fine to medium

gravel (till)----------------------
Clay, gray, fine to medium gravel, end

shale pebbles (till)---------------
Fox Hills Sandstone:Clay, sandy, light-gray--------------
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1

4
21

58

8
23

1

18
15

134

1

526
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92
115

1

19
34-

168



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

131-76-30ccc
Test hole 1206

Alluv1mn and c~olluvium:
Topsoil, black-----------------------
Cl~, smooth, dark-gr~--------------

Glacial drift:
Clay, smooth, brown------------------
Cl~, gray, fine to medium gravel, and

shale pebbles (till)---------------
Fox Hills Sanc1stone:

Cl~, sandy, light-gr~--------------

Formation Material Thickness rpth
(feet) feet)

1 1
12 13
13 26

171 197
13 210

131-76-32abb
Test hole 1219

Glacial drift:
Topsoil, black-----------------------
Cl~, brown, and fine to medium gravel

(till)-----------------------------
Clay, gray, fine to medium gravel, and

shale pebbles (till)---------------
Fox Hi~ls Sandstone:

Cl~, sandy, light-gray--------------

131-76-33bbb
Test hole 1205

Glacial drift:
Topsoil, black-----------------------
Cl~, smooth, brown, and fine gravel

(till)-----------------------------
Cl~, gray, fine to medium gravel,

and shale pebbles (till)-----------
Gravel, fine to medium, and shale

pebbles----------------------------
Cl~, grS¥', fine to medium gravel,

and shale pebbles (till)-----------
Fox Hills Senl:lstone:

Cl~, sandy, light-gray--------------

•• 43 -

4

18
132
13

1

20

68
6

39

13

4

22

154
167

1

21
89

95

134
147



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

131-76-34bbb
Test hole 1204

Glacial drift,:
Topse1il, black------------------------
Clay, light-brown, and fine to medium

gre.vel (till)-----------------------
Clay, brown, fine to medium gravel,

and. selenite crystals (till)--------
Clay, gray, and fine to medium gravel

(ti.ll)--------------- .•--------------
Sand, fine to medium, silty-----------

Fox Hills Sa:c.dstone:
Clay, sandy, light-gray--------------

Formation Material Thickness rptb-(feet) .~ feet)

1 1
25 26
26 52

16 68
4 72

33 105

131-76-35dd.d
Test hole 1209

Glacial drift:
Topsoil, black------------------------
Clay, sandy, brown, and fine gravel(t111)------------------------------
Sand, fine to coarse, and fine gravel-
Gravel, fine to coarse, and cobbles---
Gravel, fine to medium, and coarse sand
Clay, gray, fine to medium gravel, and

shale pebbles (till)----------------
Fox Hills Sa:c.dstone:

Clay, sandy, light-gray---------------

131-77-28ccc
Test hole 1208

Alluvium and colluv'ium:
Topsoil, black------------------------
Clay, sandy and silty, light-gray-----

Glacial drift,:
Gravel, fine to coarse (outwash)------

Fox Hills Sandstone:
Clay, sandy, gray---------------------
Clay, sandy, light-gray---------- ....---
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2

3
5

10
22
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11

1
11

4
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2

5
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20
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1
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TABLE 4. --Logs of test holes -- Continued

l32-75-20e.e.a
Test hole 1231

Pierre ShEue:
Shale, gray--------------------------

Alluvium Emd colluvium:
Topsoil, black-----------------------
SEmd, fine to medium, silty----------

Glacial drift:
Gravel, medium to coarse, clayey

(outwash)--------------------------

Formation M a:terial Thickness rpth
(feet) feet)

2 2
10 12

13 25
6 31

l32-75-27aaa
Test hole 1232

Alluvium Em colluvium:
Topsoil, b1ack-----------------------
Clay, SEmdy, dark-brown--------------

Glacial drift:
Clay, light-brown, Emd fine to coarse

gravel (till)----------------------
Pierre ShEue:

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

132-76-6caa
Test hole 1245

Alluvium El.Ildcolluvium:
Topsoil, black-----------------------
Clay, SEmdy, and silty, light-brown--

Glacial dJ:'1ft:
Clay, sandy, gray (outwash)----------

Pierre ShELle:
Sr~e, gray--------------------------
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3
8

6

4

3
8

3
11

17
21

3
11

16
21



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

l32-76-7bcc
Test hole 1233

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

Glacial clrift:
~~opsoil, black-----------------------
Band, fine to coarse (outwash) -------
Gravel, fine to coarse (outwash) -----
Gravel, fine to coarse, cobbles, and

shale pebbles (outwash)------------

Formation Material Thickness rpth
(feet) feet)

1 1
4 5
5 10

24 34
8 42

132-76-l5da.a
Test hole 1229

Alluvium and colluvium:
'l'opsoil,black-----------------------
Clay, sandy and silty, light-brown---

Glacial Clrift:
Grravel, fine to coarse, clayey (outwash)

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

l32-76-l6dd
Test hole 1228

Alluvium and colluvium:
Topsoil, black-----------------------
Clay, sandy and silty, brown---------

Glacial Clrift:
G~avel, fine to coarse (outwash)-----
Gravel, fine to coarse, and cobbles

(outwash)--------------------------
Gravel, fine to coarse, and shale

pebbles (outwash)------------------
Pierre Sllale:

Shale, gray--------------------------
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'rABLE 4. --Logs of test holes -- Continued

l32-76-l7bbb
Test hole 1225

Alluvium and colluvium:
Topsoil, black-----------------------
Clay, silty, dark-brown--------------

Glacial drift:
Gravel, fine to coarse, and cobbles

(outwash)--------------------------
Clay, sandy, gray (out'i.l'ash)----------
Gravel, fine, and fine to coarse sand

(outwash)--------------------------
Clay, sandy, light-gray--------------

Formation Material Thickness (ePth
(feet) feet)

2 2
9 11

23 34
2 36
6 42

21 63

l32-76-l7ddd
Test hole 1227

Alluvium and colluvium:
~~opsoil, black-----------------------
Clay, sandy and silty, dark-brown----

Glacial drift:
Gravel, fine to coarse (outwash)-----

Pierre Sbale:
Shale, gray--------------------------

132-76-23aad
Test hole 1230

Glacial drift:
TopsaLl, black-----------------------
Sand, fine to coarse , silty (outwash)
Gravel, fine to coarse, cobbles, and

shale pebbles (outwash)------------
Pierre Shale:

Shale, gray--------------------------
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IrABLE ~.• --Logs of test holes -- Continued

l32-76-29cbb
Test hole 1224

Alluvium and colluvium:
Topsoil, black-----------------------
Sand, fine to medium, silty----------

Glacial drift:
Clay, smooth, gray (outwash) ---------
G~avel, fine to coarse (outwash)-----

Fox Hills Sands,tone:
Clay, sandy, light-gray--------------

Formation Material Thickness Depth
(feet) (feet)

1 1
11 12

16 28
2 30

27 57

l32-77-7aad
Test hole 1236

Alluvium and colluvium:
'l~opsoil,black-----------------------
Sand, fine to coarse, silty----------

GlaciaJ. cLrift:
(~ravel, fine to coarse (outwash)-----

Fox HillB Sandf~tone:
Clay, sandy, gray--------------------

l32-77-9add
Test hole 1235

Alluvium and colluvium:
~ropsoil, black-----------------------
Clay, sandy, dark-brown--------------
Clay, sandy and silty, gray----------

Glacial Clrift:
Gravel, fine to coarse, and shale

pebbles (outwash)------------------
Sand, fine to coarse, silty (outwash)
Clay, smooth, gray (outwash)---------
Gravel, fine to coarse, and shale

pebbles (outwash)------------------
Fox Hills Sand.stone:

Clay, sandy, light-gray--------------
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TABLE 4. --Logs of test holes -- Continued

l32-77-l2bbb
Test hole 1234

Shale, gray--------------------------Pierre Bhale:

Alluvium. and colluvium:Topsoil, black-----------------------
Clay, sandy and silty, light-brown---

Glacial drift: Gravel, fine to medium, clayey
(outwash)--------------------------

Gravel, medium to coarse, cobbles,
and shale pebbles (outwash)--------

Formation Material Thickness Deuth
(feet) (f~et)

1 1
8 9

12 21

13 34
8 42

l33-76-l5bbb
Test hole 1239

Glacial drift: Topsoil, black-----------------------
Clay, sandy, dark-brown, and fine

gravel (till)----------------------
Clay, sandy, light-brown, and fine

gravel (till)----------------------
Fox Hills Sandstone:Clay, sandy, light-gray--------------

l33-76-28aaa
Test hole 1238

Alluvium and colluvium:
Topsoil, black-----------------------
Clay, sandy and silty, light-brown---

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

l33-76-3lccc'
Test hole 1240

Fox Hills Sandstone:Topsoil, black-----------------------
Clay, sandy, light-brown-------------
Clay, sandy, light-gray--------------
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TABLE 4.--Logs of test holes -- Continued

l33-76-33cbd
Test hole 1244

Alluvium. and colluvium.:
'I'opsoil,black-----------------------
Clay, sandy and silty, light-brown---

Glacial o:rift:
Gravel, fine to coarse (outwash)-----
Sand, fine to coarse, silty, and

cobbles (outwash)------------------
Sand, fine to coarse, silty (outwash)
Clay, sandy, light-gray--------------
Sand, medium. to coarse---------------

Formation Materie.l Thickness Depth
(feet) (feet)

2 2
t~ 6

5 11
10 21

9 30
9 39

13 52

133-76- 33ccd
Test hole 1237

Alluvium and colluvium:
Topsoil, black-----------------------
Clay, sandy and silty, light-brown---

Glacie.l drift:
Gravel, fine to coarse, clayey (outwash)
Clay, sandy, light-gray (outwash)----

Pierre Sbale:
Shale, gray--------------------------

133-77-l6ddd
Test hole 1243

1\]Tuvium and colluvium:
Topsoil, black-----------------------
Clay, sandy and silty, light-brown---

Glacie.l drift:
Gravel, fine to coarse) clayey, and

shale pebbles (outwash)------------
Sand, fine, and shaJ.e pebbles

(outwash)------------------------ __
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~~.ABLE4. --Logs of test holes -- Continued

Fonnation Material

l33-77-26ccc
Test hole 1241

Thickness
(feet) rpth

feet)

Alluvium lmdcolluvium:
Topsoil, black-----------------------
Clay, sandy and silty, brown---------

Glacial dlrift:
Clay, very sandy, grB¥ (outwash)-----

l33-77-28baa
Test hole 1242

Alluvium :and colluvium:
Topsoil, black-----------------------
Clay, Bandyand silty, dark-brown----

Glacial drift:
Clay, very sandy, dark-gray (outwash)
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