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GR0UITD VATZR IN THZ WINIMERT AREA,
RICHLA™D COUNTY, NORTH DAKOTA

By

P. %, Dennis, P. D. Akin, and Suzanne L. Jones

ABSTRACT

This is a progress report on the study of the geology and ground
water resources of Richland County, North Dakota, being made by the U. S.
Geological Survey in cooveration with the North Dakota State Water
Conservation Commission and the State Geological Survey. The area
covered by this rewort includes chiafly the four townshivs nearest the
village of Wyndmere.

Information regarding the geologic formatlions in the area was
obtained from 37 test holes drilled by the U. S. Geological Survey during
the course of the invevtigation and from logs of a few nrivately owned
wellse.

The geologic units found in the area are as follows: the surficial
Lake Agaseiz denosits of Plelstocene age which in this area consist of
deltalc silt and fine sand; Pleistocene till and associsted glaciocanueous
demosits; Cretaceous shale and shaly sandstone; and nre-Cambrian crystal-
line igneous and metamorphic rocks which are locally termed "granite."

Sands of the Shevenne delta of Lake Agassiz range up to 92 feet in
thickness and are tanped by most of the farm wells in the area. Estimates
of transmissibility of the sands made from laboratory mermeability tests
range from 1,010 to 9,600 gallons a day per foot, with an average of 2,700
gallons a day mer foot, It is estim-ted that it should be possible to

develop supplies on the order of 30,000 to 70,000 gallons a day from




adeauately swaced individual wells penetrating these deposits at several
locations in the Wyndmere arca.

A mart of the deltaic materials at most localities, and the entire
thickness of the Lake Agassiz deposits in some localities, are too fine
grained to serve as aquiferse The southern part of the village of
Wyndmere lies within one of these areas in which satisfactory wells cannot
be obtained in the Lnke Agassiz denosgits.

Till and associnted glacioaqueous deposits underlie the Lake Agassiz
deposits and averaged 177 feset in thickness in the three test holes which
com»letely penetrated theme The till itself will not effectively transmit
water, but glaciofluvial and glaciolanstrine sands and gravels found
Irregularly distributed within and associated with the till may be
sufflciently nermeable and interconnected so as to cause the unit as a
whole to act as a weak aquifer, Many farm wells in the southcastern
part of the area derive water from these glacioaauecous deposits. Several
such doposits were encountered during the test drilling, the most
promising of which, for the development of water supplics, vas that found
in USGS test 11 in Wymémere.

Shales and siltstones werc encountered in USGS test 3 at Wyndmere
at depths between 240 and 500 feet below the land surface. Their
stratigraphic position and lithologic character and the prosence of fish
scales suggest that the rocks represent a part of thc Benton shale of
Cretaceons age, Records of wells indicate that the formation is
generally present in the Wyndmere area and westward., It becomes thinner
eastward and is prosent at least as far as Barney where USGS test 13
penctrated it between the depths of 250 and 360 feets It was apnarently

absent in USGS test 1M noar Mooreton. The formation is gonerally not




water bearing, although some of the weak flows of rather highly miner-
alized water, which came from wells reworted to be 25C to 350 feet deep,
mey come from beds of silt and fine sand in this formation.

About 4O feet of shaly sandstone was encountered in USGS test 3 and
13 just below the Cretaceous shale, and about the same amount of sand in
USGS test 1l between the drift and the granite. Flowing wells are
obtained at this horizon, which is about 500 feet below the land surface,
throughout most of the Wyndmere area. The quality of the water from all
wells of this denth is rather uniform and is similar in both composition
and concentration to waters from the Dakots sandstone (Cretaceous) in
adjacent areas. For these reasons the aquifer is generally considered
to be a facies of the Dakota sandstone. In the Wyndmere area the flows
are very wesk to moderate, and the water is so highly mineralized as to
be generally unfit for drinking and culinary purposes,

The basement rock of the area consists of undifferentiated crystal-
line igneous =nd metamorphic rocks vhich locally are termed "granite."
In the three USGS test holes which reached it, and in the Ruddy Bros. No.
1 oil test, decomposed "granite" was encountered at 550, U406, 410, and
275 feet below the land surface, No wells in the area derive their
water from the "granite" and it is generally considered useless to drill
deeper when it is reached.

Chemical analyses of waters from wells in the area show three
distinet types of water. Water from the sands of the Sheyenne delta is
the least highly mineralized, but is much harder than the other waters,
The flowing well water from the deen aquifers at or near the base of
the Cretaceous shale is highly mineralized, containing about 3,000 parts

per million or more of dissolved solids. The principal mineral
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constituents are sodium salts, however, and the waters are comparatively
soft. Waters from the aquifers at intermediate depth in the glaclo-
aqueous materials associated with the till are intermediate in quality,

as regards both dissolved solids and hardness.

INTRODUCTION

Scope and purpose of the investigation

This is a wrogress report on the study of the geology and ground-
water resources of Richland County, North Dakota, being made by the U. S,
Geological Survey in cooperation with the North Dakota Stote Vater
Conservation Commission and the Stnte Geological Survey. The purpose
of these general studies is to determine the occurrence, movement, dis~
charge, and recharge of the ground vater, and the quantity and aquality of
such water available for all murposes, including municinal, domestic,
irrigation, industrial, and others. At present, the most critical need
is for adequate and peremnial water suppolies for manv towns and small
cities throughout the State wishing to construct municipal water-supnly
and sewage-disposal systems., For this reason, the county-wide studies
are being started in the vicinity of those towns requesting the heln of
the State Water Conservation Commission and the State Geologist in
locating suitable ground-water supvlies., Progress reports, such as this
one, are being relensed before the completion of the general studies so
that the data may be available to the tovms and to others as soon as
possible for use in connection with immedi~te problems, The area
described in this report comprises chiefly the four townships nearest
the village of Wyndmere (Tps. 132 and 133 H., Rs. 51 and 52 W.), as that
area is of the most immediate interest to the community in its search

for an adequate water supnly.
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Provious investigations

Previously no studies have been made specifically of the geology
and ground-water resources of the Wyndmere area, Simpsonl/discussed the
ground-watcr resources of Richland County in general terms and listed
typical wells in the area. Uphamgjdiscussed the arca in his treatment
of the Sheyenne delta of glacial Lake Agassiz. Bulletins of the
i?“EEEEEEh, He Eo, Geologyr and ground-water resources of North Dakota:
U. S. Geol, Survey Water-Supply Paper 598, pp. 208-21l, 1929,

2/ Uoham, Warren, The glacial Lake Agassiz: U. S. Geol, Survoy Mon. 25,
pp. 315-317, 1896.




lortr Dakota Geological Survey have been of great value as background
material, especially Bullctin 11§fwhich lists many data on the quality

of ground-water supnlices in North Dakota,

Location and general features of the areca

The arca covered by this report includes Tps. 132 and 133 N,

Rs. 51 and 52 W. Somo data from T. 132 N., R, 50 W., arc alsc included,
and the log of the Buddy Bros. No. 1 oil test in T, 132 N,, R. L8 W,,
was studied in nreparing the roport,

The principal town, near the center of the area, is Wyndmere., It
is about 6 miles east of the Sargent County line and about 25 miles
vest of Wahpeton. It is served by the Forgus Falls branch of the
Northern Pacific Railroad ~nd the Minnesota Division of the Minneavpolis,
St. Paul, and Sault Ste, iarie Bailroad, and is at the junction of State
Highways 13 and 1€. According to the U. S Burcau of the Census, the
population of Wyndmere was 499 in 1940, The elevation is about 1,060
foot above sea levels

Farming is the principal occuvation in the arca, corn and wheat
being the major cropse Wyndmore serves as a shop)ring and trading center
for the farm community.

The climate is charnctorized by cold winters and warm summers.
Winter temperatures of 20° to 30° below zero are common, and summer
temperatures reach 100° or highor, The mean annual temperature at
Wahpeton is 42,4, Bighty percent of tho mean annual precipitation of
20.67 inches occurs from April through Septomber (sec fige 7)e

3] Abbott, Ge A., and Voedisch, F, W,, The municipal ground-wvater supplies
of North Dakota: North Drkota Geol. Survey Bull. 11, 1938,
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Phvsiographic features

Thoe area is vart of the Westcrn Young Drift section of the Central
Lowland provinceE/and is in the Red River Valler arca deseribed by
Simpsonij(aco fig. 1)e The Rod River Valley is a broad, flat glacial
lake plain, modified chicfly by low beach ridges and doltase The Wyndmere
arca is in the south-contral part of one of the larger deltas, known as
the Shoyenne delta (sco fige 2)e

The Sheycnne dclta is one of the largest formed in tho lake and
covers an area of nbout 800 squarc milese Its surface is an almost
featureless plain sloping gently emastward. 1I%ts northern and eastern
margins arc marked by a stecd slope or escar-ment vhich riscs as much as
75 feot above the lovest part of the Red Rivoer Valloy plaine The
osearpment decrerses in heizht to the south and is almost indiscernibvle
along the highwa;- between Wradmere and Wahpeton. It has been variously
interpreted ns an icc-contact faceé/anﬂ o vave-cut slopoto

A succossion of beaches formed along the shores of Leake Agassiz at
its various stages trend in a gonersl north-south dircction 5§ross the
delta. Howover, the beaches arc not as nrominent ncross tho delta as thoy
are in some other regions, and Leverctt does not show them on his map.gj
The Horman beach in the Wyndmere arca and the Tintah beach cast of Bnorney
(fig. 2) appear to be wave-cut rather than wavo-built features, and the
materials underlying them arc identical with the doltn materials elscvhere.

L/ Fonncman, N. M., Physiography of castcrn Unitod States, ps 559,
McGraw-Hill Book Co. Inc., 1932,

GP° Git., Pe h.l't

Leverett, Frank, Quatcrnarv geology of Minnesots and parts of adjacent
States: Us S. Geol., Surver Prof, Poper 161, pn. 126-127, 193%2.
7/ Upham, Warren, ops cits, ». 316.
g/ Op. cit., fig. 17., p. 124,




FIGURE |. MAP SHOWING LOGATION OF THE WYNDMERE AREA WITH RESPECT TO
PHYSIOGRAPHIC FEATURES IN NORTH DAKOTA (AFTER SIMPSON) -
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The Sheyenne and Wild Rice Rivers are the main strcams draining the
delta. Tributaries arc few and many of them are wholly or nartly inter-
mittents The drainage, having bcen developed since the last glaciation,
ig youthful and is not yot well established on the postglacial surfacec.

In the Wyndmore area the principal stroam is the Wild Rice River.
Elk Creek and sn unnamed intermittent strecam are its main tributaries.
The channel of the Wild Rice River ranges from 15 to 30 feet in width
and its flood plain from a sixth to a third of a mile. The flood plain
is about 10 fect above the water level in thc rivere Because the
gradient is low, the river wanders ecross the valley floor in numerous
meanders, and many mecander scars and sloughs arc prescat along its coursa.
It is incised about 40 feet into the delta plain and the summit levels of
its bluffs are accordant with the »lain. The bluffs arc gullied and the
longer and decper gullics are occupicd by intermittent streams, . Elk -
Crecck and the unnamed intermittent tributary have carved valleys vhich
arc abont two-thirds as widec as that of the Wild Rice River. Meander
scars and sloughs along thesc tributarics are not as well developed as
they are along the main stroam,

Sand duncs arc present in tho northwestern mart of the area,
producing a somevhat hilly topography, although thc maximum relief is
less than 20 feet. GOSmaller dunc areas arc also present west and north
of Wyndmore., The arcas in which sand dunes are most nrominently doveloped
in the Wyndmere arca are shown in figurec 3, The chief sand-dunc areas

of the entirec delta as mapned by Upham are shown in figure 2.




GEOLOGT AWD OCCURREMCE OF GROUND WATER
General
Stratigranhic units

Information concerning the geologic formations in the area was
obtained principally from 37 test holes drilled by the U. S. Geological
Survey during the course of the investigation and from logs of a few
nrivately owned wells. The test holes ranged from 27 to 570 feet in depth,
Eighteen holes about 100 feet in depth were drilled to obtain information
concerning the sands of the Sheyenne delta of Lake Agassiz. Three of the
test holes were drilled into the "granite"; they were hlo, 420, and 570
feet in depth, rospectively. The other test holes averaged abont 200 feet
in denth and penetrated the till to varying decoths. Locations of the test
holes in the area are shown in figure 3, and logs are given on pages 42-59,

The stratigraphic nomenclature used in this report conforms generally
to that cstablished by Dennis, Akin, end Wortsg/for Cass and Clay
Counties, North Dakota and Minnesota. The following is the stratigraphic
section for the Wyndmere arca:
Cenozoic

Quaternary system

Plcistocene series
Wisconsin stage
Loke Agassiz deposits
511t and sand of the Sheyenne delta
T111 and associated glacioaqueous deposits

Pre-Wisconsin (1) stage

Older lake clay and drift
Mesozole

Cretacecous system
Upnor Cretacecous series
Benton (7) shole
Dakota (7) sandstone

"Granite"

Pre—-Cambrian

§? Dennis, P. E., Akin, P, D,, Vorts, G. F., Jr., Ccology and ground-
water resourcos of parts of Cass rnd Clay Counties, M. Dalr, and Minn.,
U. S. Geol. Survey mimcogravhed renort, pp. 16-17, 1949,
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The surficial sediments in the Wyndmere ares consist of the silt
and sand of the Sheyenne delta of Leke Agassiz, This unit is thought
to be the time equivalent of the lower or clay unitlgfuf the Lake Agassiz
denosits and to grade into that unit east of the delta. The equivalent
of the upper or silt unit of the Lake Agassiz denosits is not found in
the Wyndmere area and presumably was not deposited there, because the entire
area lies above the elevation of the Campbell shore line, which represents
the maximum extent of the lake during the deposition of the silt unitf
Near Wyndmere the delta materials consist largely of fine to very fine
sand, silt, and clay. They average about 104 feet in thickmess.

The Lake Agassiz deposits are underlain by till and associated
glaciocagqueous depositss The till consists largely of clay and silt
mixed with varying proportions of shale pebbles. Interbedded with the
till are lenticular and usually small bodies of poorly to moderately
well assorted glacioaqueous sand and gravel, Some narts of this unit,
especially the lower part, consist of clay and silt with very few
enclosed pebbles, and it is possible that older lake clay and interbedded
drift may de inciuded. The whole unit averages about 120 feet in
thickness,

The till and associated glacloaqueous feposits are underlain by
siltstone and shale containing fish scales vhich may represent the
Benton shale of upper Cretaceous age. In the two holes‘which penetrated
it, 110 and 260 feet, respectively, of this formation was encountered,
About 40 feet of shaly sandstone and sandy shale underlie the Benton (%)
formation, and it is thought that this may be the Dakota sandstone.

Underlying the Cretaceous rocks in the Wyndmere area is highly

decomposed crystalline rock ("granite") of probable pre-Cambrian age.

102 Dennis, Pe 7., Akin, P. D., and Worts, G, F., Jr., op. cit., DD,
b & 17- ' PO 1 & e
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Figure 4 is a geologlc section along State Highway 13 east of
Wrndmere, showing the stratigraphy as determined from the loge of three
of the deeper Geological Survey test holes and the Ruddy Bros. No. 1

0il test,

Hydrologic concepts

An "acuifer" is any rock formation or stratum that will yield water
in sufficient quantity to be of importance as a source of supply.l;f

The amount of water that can be stored in an aquifer is measured
by the porosity of the rock material. The unconsolidated rocks such as
clay, sand, and gravel are generally more porous than consolidated rocks
such as sandstone and limestone, althcugh in some areas the consolidated
rocks sare highly porous, The M"specific yield" (effective porosity or
vater-ylelding capacity) of & rock is generally somevhat less than its
total porosity because some water is held in the pore spaces by molecular
forces and cannot be removed by gravity drainage.

If the water in an aquifer is not confined by impervious strata
above, the water is said to occur under water-table conditions. In this
case water may be obtained from storage in the agquifer by lowering the
water level, resulting in gravity drainage, and the specific yield is
some large fraction of the porosity and in coarse-grained materials may
approach very closely the total porosity., If thc water is confined in
the aquifer by an overlying imnermeable stratum, however, so that the wator
rises above the top of the aquifer under hydrostatic »nressuvre, the water
is said to occur under artesian conditions. In this case the water

will be yielded as the water

117 Meinzer, 0. E., The occurrence of pround water in the United States:
U. S, Geol. Survey Water-Supply Pancr Wr9, p, 52, 1923,
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level in a well is lowered, but the aquifer remains saturated and tho
water is yielded bccause of its own expansion and because of the
compression of the aquifer duc to the lowered pressurec, rather than by
gravity drainage. The water-yielding capacity is called thc "coefficient
of storage" and is gencrally much smaller than the specifiec yicld of the
same matorial when drained by gravity.

If the porc spaces are large and interconnected, as they ccmmonly
are in sand and gravel, the water is transmittcd more or less freely, and
the rock is said to bo permeable; but if the pore spaces are very small,
as they are in clay, thc watcr is transmitted very slowly or not at all,
and the rock is said to be impeormeable,

There are, then, two fundamental physical properties of an aquifor
that largely control the movement of water through it, the specific
vield or coefficient of storage and the permeability. The specific
yield may be defined as the amount of water, cxpresscd as a fraction of
a cubic foot, that will drain by gravity from a cubic foot of saturated
material., The coefficicnt of storage is defined ags the amount of water,
cexwressed as a fraction of a cubic foot, that will be relecased from
storage in each vertical column of an artesian aquifer having a base
1 foot square, when the water level falls 1 foot,

The permeability of a rock is measurcd by the "cocfficient of perme-
ability" or by the "cocfficient of transmissibility," the latter being
the average pvermeability multiplied bv the thickness of the aquifer,

The coefficicnt of transmissibillity is exnressed in gallons por day per
foot and is defined as the number of gallons of water that will pass in
1 day through a vertical strip of the aguifer 1 foot wideo under unit

hydraulic gradient, Likewise, it may be defined as the number of gallons

- 12 -




of water that will passin.l day through a vertical strip of the aquifer
1 mile wide under a hydraulic gradient of 1 foot per mile.

Essentially all ground water of economic importance is in process
of movement through the ground from a place of intake or recharge to a
place of disnosal or discharges Velocities of a few hundred feet a year
probably are most common in aquifers under natural conditions, though
the range is from nearly zero to many thousands of feect a year,

Ground-vater discharge may occur by direct evaporation from the soil
surfacc and by transpiration by plants in areas wherc the water table is
very near the surface, or by scepage to streams or other surface-water
bodies,

As ground water moves through an aquifer, it dissolves a part of the
more scluble mineral constituents of the rock particles. The amount of
mineral metter dissolved by the water is dependent upon the kind of
soluble materials present in the aquifer and the length of time the
water is in contact with thom. Therefore, the waters that have been
undergronnd longest and have traveled the greatest distanccs are commonly
more highly mineralized than those that are relatively near the recharge
areas,

In the Wyndmere area, the sands of the Sheyenne delta, the glacio-
aqueous deposits associated with the till, and the Dakota (?) sandstone
are the only water-bearing units of impcrtance, These units and the
occurrence of ground water in them are discussed in the following

sections.
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Lake Agassiz deposits

During the waning stoeges of thc Wisconsin glaciation, a marginal
g£lacial lake known as Lake Agassiz was formed in the northward-sloping
Red River Valley. Sediments derived mainly from glacial till werc
deposited in this lakc dircctly from the melting ice front and by streams
fed by glacial meltwater. The deposits laid dowvn in the deeper water
consist mainly of clay, and coarser material was concentratcd along the
shores to form the prcsent beach ridges, bars, deltas, and other shore
features. Irregularitics of the former land surfacc werc filled in and
partially or completely obscurcd by this blanket of sediment. The
Wyndmere area lies in the south-central part of one of the largest of the
deltas formed in the lake, and the character and wator-bearing properties
of the deltaic materinls can best be understood in the light of the lake
history insofar as it has been worked out.

The hisftory of Lakc Agassiz has been studied and described by
Upham, 22/ Tyro11, 12/ sonnston, 2/ Leverctt, 2/ and Nikiforofs.2®) Mhese
authofs are not in ccmplete agrecment concerning the history of the lake,
and much additional work will have to be cdone beforc the complete story
is known. The folloving brief summary utilizes factual data and
interpretations from all these authors, coordinated in the light of dota
obtained during the present study.

%27""555531 Warren, Tho glacial Lake Agassiz: U. S. Gool, Survey Mon. 25,
;g?s.Tyrell, Je« B:, The geonesis of Lake Agassiz! Jour. Geology, vol, 8,

po. 811-815, 1€96,

lﬂ/ Johnston, W. A., The genesis of Lake Agassiz: A confirmation: Jour.
Geology, vol, 24, pn. 625-658, 1916.

15/ Leverett, Frank, Quatcrnary gcology of Minnesota and parts of adjacent
States: U. S. Geol, Survey Prof. Paper 161, 1932,

16/ Nikiforoff, C, C., The lifc history of Lokec Agassiz: Alternative
Interpretation: Am, Jour. Sci., vol. 245, pp. 205-239, Anril 1947,
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The ice apnears to have melted back at an carly date in the area
southwest of Wyndmere, and thce local Milnor beachcs were formed at an
clevation 20 to 25 foet above the highest beaches that extend entirely
around the leke (Herman beaches). The northeastern shore of this small
anccstor of Lnkc Agassiz probably was formed by the ice and its exact
position is not known, although it probably was northeast of the Wyndmere
area. According to Uphamll/tho formrtion of the Shoyennc delta began at
this stage. As the ice melted and the leke occupicd a larger part of
the valley, it stood at the height of the Herman besches and formed an
outlet to the Mississippi drainage. Cutting down of the outlet channel
cnused the lake waters to drop by successive stagés to the level of the
Campbell shorc line. As the ice front retreated northward, the lake
vnaters also reccded northward until the lalte was very nearly or
completcly drained. Subscquently, a recadvance of the ico agaln blocked
the northward-flowing drainsge, and a final lake was formed in the Red
River Valley. It rosc only to the level of the outlet (Campbell beach)
and then rececded.

Below the Campbell shore linc two distinet units have boen
identificd as corrcsponding to the two stages of lake flooding.lg/

The lower and thicker unit is thinly laminated blue-gray clay; tho
unper and thinner unit is a more coarsely laminated buff to yellow
silt. The Campbell shorc line cuts the castern (1akeward) margin of
tho Sheyenne delta (sec fige. 2), and the waters of tho last lake
flooding never covercd the delta.

17/ Op. cit., p. 212,
18/ Donnis, P. B., Akin, P. D., and Worts, G. ¥. Jr., op. cit., p. 18.
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Uphangjdescribed the formation of the Sheyenne dolta as resulting
largely from the sediment carricd into the lake by the glacial Sheyenne
River, although he recognized the possibility of large contributions of
sediment directly from the melting ice front. Leverettgg/was conceorned
about the adsence of similar deltas at the mouths of largor rivers such
as the Red Lake River and belicved that the greater part of tho material
was contributed directly by the melting ice. The fine-graincd character
and excellent assortment of the sediments, together with the almost
total lake of pebbles, boulders, and unassorted blocks and bdalls of clayey
material, which one would oxpcet to find in ice~laid denosits, lend the
authors to favor Uvham's thcory of a deltaic origin for thc Sheyenno
delta at least.

The character of the delta sediments in the Wyndmers arca is known
chiefly from 37 test holes drilled during the investigrtion, The
sodiments consist largoly of silt and very fine sand, The sands near
the surface arc generally yellow in color and grade to a whitish-gray
or gray with depth, The whitish-gray color is associated with the
coarser, cleaner sands which have a higher mercentage of quartz and
contain flakes of shale and coal., The color changes to gray with
increasing fineness nnd siltincss. Coal flakes arc a prominent con-
stituent of the sands from test holes 33 LR nnd 37 LR. Considerable
clay is interbedded with the silt, and some modium sand occurs with the
fine sand in some places. Practically no nebbles, boulders, gravel,
or other coarse or unassortcd materials wore encountcred in the test
holes, and pebbles and boulders are extremcly rarc nt the surface of the

19/ Op. cit., v. 316.

g.q/ 0-0. Cit., P‘ch 126-127l

- 16 -




delta in this arcas The sandy and clayey portions of the delta materials
are rather irregularly distributed both horizontally and vertically, and
the logs of the test holes and the map (fig. 3) show only the general
character of the matorials.” Thus, scetions consisting largely of fine
sand usually contain thin beds of silt and clay not shown in the logs;
and many areas shown on tho map as dominantly silt include small sub-
areas of sand, and many arecas shownas dominantly sand contain subareas of
silt,

Much of the surface material has been reworked by the wind, and sand
dunes cover rather large tracts in the northwest part of the area, Three
types of surficial material arc shovm in figure 3, based on the distri-
bution of these various grain sizes. The boundaries of the arcas are
apnroximate and gradational.

Two arcas are shown in which the surface material is composed of silt.
In the northorn arca the silt overlies sand, dbut in the southern area it
rests upon ¢ilt and clay which persist to the bottom of the Lake Agassiz
deposits,.

Six more or loss definite sand-dune areas have becen mapmed. The
sand in thegse areas is generally coarser than elsewherec. In most of the
smallor arcas and in a large part of the larger areas the dunes are, at
presént, more or less stabllized by grass and other vegetation. Most of
the duncs are low, but some attain heights of 20 to 30 feot.

The dclta deposits, as determined from the test holes drilled in
the afeai renge from 70 to 136 feet in thickness and average about 104
feetse The contact between the Lake'Agassiz deposits and the underlying

till and associated glacioaqueous deposits Was picked at thc depth at
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which nebbles and gravel werc found in the silt and clay., In some
places the silt and clay with contained shale nebbles may be pebbly
lake clay rather than till, and the boundrry between the units (sce
fig. 5) is only apnroximate.

Oxidized zones of yellow-browm silt nnd clay are oresent at test
holes 5, 12, and 15 at denths of 160 to 169 feet, 70 to 135 feet, and
70 to 95 foet, respectively, They may ropresent an old weatherod
surface, or they may be clays derived from till comwosed of weathered
material.

A thick body of very finec silty sand overlics the till at test
holes 9 and 10 at denths of 70 to 112 foet and 50 to 104 fect,
respectively (sce fige 5)s The sand is similar to the surface sends
of the delta and not unlikeo that found in test hole 25 LR a milc west,
It is possiblc that there is an intcrfingering of surface sand and
this body of decper sand.

Most of the farm wolls in the area draw from the delta sands, the
water boing obtained for the most part from driven send-point wells
oquipned with hand pumpsel The sands constitute the most important
squifor in the arca, for thoy are distributed over most of the areca,
generally contain potable water, arec accessible to rocharge from
procipitation, and constitute a large rescrvoir of water in transient
storage, Figurc 6 shows the distribution of nresent we113 in the
arca and thoir rcported or measurod depths,

In order to obtain some idea of the ability of the delta sands
to transmit water, pormeability tests were made on many of the samples
taken from the test holes., Inagsmuch as the somplos were obtained by

rotary drilling, much of the fine material in the sands may have been




washed ont, in which case the labor-tory permeabilitics probably arc
somewhat higher than would be obtained from tests on undisturbed
materials in the formations. Transmissibilities (permeability times
thickness) estimated from the laborntory tests on sands from 13 test
holes ron from 1,037 to 9,610 gallons per day per foot with an average
of 2,720 gallons ner day per foot.g;j Estimates from calculatlons based
upon theoretically idpal hydraulic conditions and a saturated thickness
of sand of 60 feot indicate that ground-water supplies on the order of
30,000 gallons ~» day could bc developed where the transmissihility
averages 1,000 gallons ner day per foot over ~n arca sufficiently large
to permit the reaquired recharge. ILikewise, under the samc conditions,
sands having a trensmiesibility of 1,500 gallons per day per foot should
yield supplies on the order of 40,000 gallons per day. Supplies on the
order of 55,000 gallons per day should be obtained vhere the trans-
missibility is 2,000 gallons per dny per foot, and about 70,000 gallons
per day where the trronsmissibility is 2,500 gallons per d-y per foot.
The highest estimated transmissibilities were at test holes 20 and
21 LR north of town, 30 LR, 31 LR, 32 LR, ond 33 LR west ~nd north of
town, and 25 LR south of tovm, ZEstimated transmissibilities at 30 LR
and 25 LR are 9,610 and 5,841 gallons per day per foot, respcctively.
It should be possible to develop supplies of 30,000 to 70,000 grllons
per day at any of the above locations, and it should be possible to
obtain still larger supplies near 30 LR and 25 LRe Beecnruse of the
uncertainty involved in tho determination of the permcabilities in the

laboratory, wells should be constructed and test-numped to dctermine if

21/ Pxpressed as gallons a day through a vertical strin of the aquifer
1 foot wide under unit hydraulic gradient, or gallons a dey through o
section of the aquifer 1 milo wide under a hydraulic gradient of 1 foot
por mile.

P




N TR T
’%° e 7 k / /
r||= "'\ 20 ol 030 ‘Q A/ A/ /
Lk b | 5
L X 920 ? ! /z; A
; N e %
gl’-. - \a 'B'J_' =
N} #20 & Y e38 ! }5"
| .25 36\ e ? 7 B i
A W £
| e i %'“ 20afe22
| 250 ° 25
a0 20 zoee \ z,
| L 36 i’?-‘, 3/ g 36
L b UL \ y ) AW\_\ [
5 ’ ! - s \ 2:0\ e 459
' i ! »
NORTHERN PAGIFIG f 'I'w £a o2 %L
" N o /s
B //”‘% A L adbe
STATE | MWy |3 &# ¥y -’
320 y L
20 Ve
1;2 # 3%"‘ I /? z/ﬂ
Y , £ M
. %
”,J A{\% v #4’_\/{
™ 4sni'
I SRS I P el ™M
7 R
i £ - %8 36 3
3| ’

AREA IN WHICH MOST WELLS l!!:l

LESS THAN 100 FEET DEEP

o 383 EXISTING WELL, UPPER NUMBER IS? INDIGATES DEPTH OF WELL, LOWER
5 NUMBER (5) INDICATES DEPTH TO WA

AREA IN WHICH MOST WELLS ARE
BETWEEN 100 = 300 FEET DEEP

AN
»

AREA IN WHICH MOST WELLS ARE
MORE THAN 300 FEET DEEP

i I i

TER, F INDICATES FLOWING WELL.

SOALE IN MILES

FIGURE 6. MAP SHOWING LOGATIONS, DEPTHS, AND DEPTHS TO WATER IN WELLS IN THE WYNDMERE AREA



yields sufficiecnt for the contcmplated use con be obtained at locations
under considerntion before any cxpensive developments arc made,
especially if the success of the development may depend upon the availa-
bility of a given volume of water.

Recharge to the delta sands is a complex function of procipitation,
temperature, and other climatic factorss TFigure 7 is a hydrograph of
an observrtion well at the location of USGS test 30 LR, 1 mile north
and 3% miles west of Wyndmerc, which shows the offects of natural recharge
and discharge.

In general, the greatest amount of recharge occurs in the spring
after the snring thaw. During this time, the wator from the melting
snow collects in undrained or poorly dr~ined arcas and gradually sceps
into the sands as thc frost leaves thc grounds Also, cevanoration from
the soil and frem open water surfrces at this time is low because of the
low temperature. Rainfall during this season will augment the wnter
avallable from the melting snow, and thus increasec the amount of wnter
available for recharge.

Aé a result of recharge during this period, water levels ordinarily
attain their highest stnges during the late spring or carly summer, ~nd
may be very near the land surface over most of the area, With the advent
of warmer, drier weather in tho early summer, natural discharge of water
from the sands is acceloranted by incrensed evaporation from the soil

~nd open water arcas, as wecll as by underground drninage to the streanms

in the area,

Recharge occurs also as a result of rainfall during the summer
rmd fall, but much of this precipitation cvaporates from the soil

surfacc and is transpired by the vegetation without reaching the wnater
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table. Tor this rcason, only henvy or sustained preeipitntion during
the summer and fall scnsons cffectiveoly contributes to the ground-water
resorvoir.

Littlc or no recharge occurs during the winter scason whilo the
ground is frozen and littlec or no melting of snow occurs.

The amount of water in transient nnderground storage in the deltn
sands is very great. The avernge saturated thickness of s~nd in 34 of
the USGS tost holes is 33 foecte Assuming =an avernge specific yield of
15 percent, this would indicate ~n average of more than 1 billion gallons
of wnter in stornge for ench square mile of thc aroa, though probably
only a small -art of this could be economically recovered through wells,

In the southern aren of silt shown on figure 3, thc delta materials
arc comnosed ~lmost entircly of silt and clay. A foew farm and domestic
water supplices arc obtained from them in this arca, dbut the materinls
are so finc-grained that it would not be possidle to develop wells

sulitablc for industrinl or municipnl uses.

Til) and asgocinted glacioaquoous denmosits

The average thickncss of till and nssociated glacioaqucous denosits
in the area is about 120 fect, as determined from tost holes 3, 13, and
14 where the total thickness wns penetratcd. The bottom of the unit
rrnges from 240 to 397 fect below the surface in the three holes, This
varirtion is probably the result of the irregular 1&nd surface unon
which the till was deposited.

The t11ll is genernlly a dark- to light-gray cnlecarcous silty clay
with varying amounts of unassorted s~nd and gravel. Tho gravel consists
mainly of shale fragments with verinble amounts of limcstone or dolomite,
rnd granitic and basic igneous rocks,
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In the southeastern part of the Wwmdmere arca, (wherc most of the
wells are from 10N to 300 feet decp, as shown in fig, 6), most of the
farm and domestic wnter supplies are obtnined from srnd and gravel
within the till and deposited in glacial wnters (glacioaqueous denosits).
Probably most of the sand and gravel wns cevosited in glacial strerms
(glaciofluvinl), but some perhaps was laid dowm in glncinl ponds or
lrkes (glaciolncustrine). It is possible thot farm and domestic supplies
could be obtaincd from such aquifers elsewhere in the arce, and that
the concentration of wells tapping these aquifers in the southeastern
part of the aren is the result of the fact that adequnte quantitics of
woator are not therc availnable from the shallow deltn sandse As indiented
in figure 3, this is tho gencral area in which the Loke Agassiz deposits
are composed largely of silt,

Figure 6 shows scveral areas in which most of the wells arc deener
than 300 feet, the deepost rcvorted being 560 feet. Most of the wells
in this depth rrnge flow, and it is probable that the reason for the
concentration of thesc wells in certnin arers is that flowing wells
were desired, nnd any aquifers penetrated above the flows were disregarded.
It seems likely thnt flows can be obtained almost everywherc in the area
at depths of approximately 400 to 500 feet, but that flows crn be
obtained at shallower depths in only n few plocess Two wells, 520 and
470 feet deep are reported to have been dri’led in T. 132 ¥,, R. 50 W.,
without encountering watcr, Only one well in the ares less than 300

feot deep is roported to flow (well 132-51-12cad, 203 feet deep).
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Simpsonggf believod that the flowing wells of depths greater than
300 fect derive their water from the Drkota (?) sandstone, However,
it socms probable that the flowing wells between 300 and 450 foet deep
derive their water from glacioaqueous matcrials in the till or from
sandy zoncs in the Bonton (7) shale. It seems likely that the pressure
necessary to produce some of thc flowing wells in the Wyndmerc aren may
be transmitted from the Dakota (7) s-ndstone through the till by way of
the interconnecting glncionqueous materinlss The presence of flowing
wells in the arca does not of itself indicate the prescnce or absence
of the Dakota (?) snndstone.

The glacionquoous aquifers may be quite permeable, ospecially wherg
composed essentially of coarse sand and gravel, and wells tapping these
aquifers may have large vields. However, the materinls composing tho
aquifers in places may be entirely encased in impcrmenble materials so
that essentially no recharge cnn roach them, or at best can enter very
slowly. As a conseguence, if the areal extent of such an agquifer is
small and the pumping r~te high, wetir levels will fall rapidly ond
the well may fail within a short time. The larger the r~quifer, of
course, the longer it will take to unwatcr it at a given pumping rote,

It has bren demonstroted through water-level records that the
aquifers assocliated with the till in the Fargo area’gll arc inter-
connected with cach other so that the till and associated glncionqueous
materials as a unit have a transmissibility of about 1,000 gallons per
day per foot., If the glaciocaqueous materinls in the Wyndmere area are
@_SinTp;on, He Ev, op. cit., fig. 1.

23/ Dennis, P. Z., Akin, P. D., and Yorts, G. F., Jr., Geology nnd

ground-water resources cf parts of Cass and Clay Counties, II. Dok, and
Mimn,: U. S. Geol. Survey mimcographed report, pp. 70-84, 1949,
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interconnccted ns they =pparently are in the Fargo nrca, it would be
expected thnt supplics from individunl wells up to 70,000 gnllons n day
could be pumped for many years, provided that the wclls wore spnced
sufficiently far apart to avoid loecnl overdevelopmente On the other
hand, the availnble evidence from the test holes and from wells in the
arcn suggests thnt interconncction of the glacioaquecous mnterials mny
not be ns well developed in this nren as in the Fargo nrer, ~nd thnt
the aquifors nre much smnller. For these rensons the nquifers might

be unwnatered quite rnpidly, ~nd wells producing henvily from them might
fail within ~ comparatively short time,

It seems unlikely that wells of capncities of several hundred
gnllons n minute could be obtnined in nny of tho glnacionqueous agquifers
encountered during the tost drilling.

The glnacionqueous gravel is similar in commosition to the gravel
mixed with the till (sce p. 21). In test holes 4, 5, 9, nnd 10 sand and
gravel occur at the top of the till, underlying the L-ke Agnssiz deposits.
In test hole 15 snand and gravel underlie the top 5 feet of till. In
seven of the test holes, 4, 9, 11, 12, 14, 18, ~nd 21, glacioaquecous
material is interbedded with the $ill. In test hole 14, the U2 feet
of sand which occurs at the base of the till may be relnted in some way
to the Dnkota (?) snndstono (sce fig. 4), although it may be ~ glacio-
aqueous deposit.

Glacioaqueous gravel and sand was found at about the same dewnths in
test holes 6, 8, 9, B 4, md 15, and the deposits may be intorconnected.
Their totnl thickncss ranges from 3 to 25 feet, the grentest thickness
being in test holes 9 ~nd 15. The gravel and sand consist mainly of
shnle with fragments of limcstone, dolomite, quartz, feldsprr, and

granite. The material is relotively freec of silt ~nd clny.
~- 24 -




Similar glacionquecous materinl is found at a slightly grenter
depth in test holes 11 ~nd 12, TForty feet of sand nnd gravel occurs in
test hole 11, whereas only 10 feet occurs in test holc 12. The best
gravels nre the top 20 feet of gravel in test hole 11 and the top 5 feet
of gravel in test holo 12. No sand or gravel was found in nearby test
holes 17, 16, or 19, It is assumed that this aquifer is separntc from
the gravel aquifer mentioned in the precceding parngraph, although it

is possible that they arc interconnected.

Older lake clay and driff

A unit of older lake clay nnd drift wngs identified in the Forgo
nren,gE/ and it is not unlikely thrt some pnrts of the deposits
clnssificd ne till and nassocinted glncioaqueous deposits in the Wyndmere
aren may be cf glnciolacustrine origin, However, it is difficult to
mnke the distinction between clay till contnining small amounts of shale
gravel nnd pebbly lnke clay, and insufficient test holes werc drilled to
the brdrock in the Wyndmere aren to vermit the positive determinntion

of the presence or absence of such A unit. It would not be water benring.

Cretnccous (Benton?) shale

The glacial drift in a part of the Wyndmere area is underlain by
siltstone snd shnle believed to be of Cretncecous nge ~nd possibly
belonging to the Benton shalce Only two of the test holes penetrated
thesc rocks, but in each hole cores of o few feet of the formntion were
obtained., In USGS test 3 at Wwmdmere therec was 260 feet of theose beds,
at Barney in USGS test 13 therc was 110 feet, and at Mooreton in USGS

test 14 the beds were apparently absent (see fig. 4). The cores consist

2U/ Dennis, P. E., Akin, P. D., and Worts, F. G., Jr., op. cit., p. 26.
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of silty shale and siltstone rather uniformly light gray in color. The
rock is gencrally noncalenreous, but thin bods of cnlenrcous shale nnd
shnlr limestone occur in ite The silt and finec sand washed from the
cores was found to consist almost exclusively of angular quartz grains.
'Fossils consist of fish scnles, one fish tooth, frogmonts of plant stems
and leaves, and what D, H. Pfeiffer has identificd ns Inoceramus
prisms.gﬁ/ At its basc the formation becomes varinble in color (sece
log of test hole 3, pe LL)

The Cretnceous shole is not known definitely to be woter bearing
in the Wyndmere aron, but werk flows of snline water from some wells
reported to be between 250 and 450 feet in deoth may come from fine

sondy and silty beds in this formation.

Dakota (?) snndstone

The Dnkotn sandstone, of Cretnceous nage, is onc of the most wide-
spread aquifers known in the worlde It is present in parts of nenrly
a dozen States. It is belicved to underlic the entire Stnte of North
Drkota except in the Red River Vallev arecs, vhere it has been nt lenst
partinlly removed by erosion or modified by glncinl activity. It is a
fine-grrined grayish-white to buff sandstonc which mny be intorstratified
with clay or shrle, It is famous for the high pressures under which
the water occurred in it in the early years of its development nand for
the relatively large flows obtained. It is not, however, o highly
permeable fermnticn, and only small flows are obtnined wherc the

artesian pressure is low,

252 Personrl communication
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The Drlota (?) sendstone is of most importance as an aquifer in
North Dnkotn in the south-central part of the State. Where it ocecurs
elscwhere In the State it is so deeply buried that it is gonernlly
impracticnl to drill to it and the wnteor is highly mineralized.

The preseuce and extont of the Dakotn (7) sandstone in the Wyndmere
arer, have not becn cstablished definitely. Two wells, 520 and 470 feet
decn, are revorted to have been drilled in T, 132 N, R. 50 Y,, without
obtnining water, and it is reported that the "granite" wns rcnched in
the latter well, This would seem to indicnte that tha Dakota (?7) scnd-
stonc is not present everywhere in the nren, Nevertheless, flowing wells
are generally obtained at a horizon th~t ~mneers to be nenr the contnct
between the Cretnceous roeks ond the "grenite," Furthermore, the
water from these wells is rather uniform in charncter »nd concentrntion
rnd similar to wnters that are known to come from the Dnkota (?) sand-
stone in arens west nnd south of Wymdmere.

About 40 feet of sand overlying the "granite" wns cncountercd in
USGS test 14 near Moorcton, The Cretnceous shale was aminrently absont
in this hole, and till probably overlies the snnd. The srnd centains
some groins and pebbles of shnle and erystalline rocks., For those
rensons it is believed that the sand is n glaciongueovs deposit,
although it might be roworked Dakota (?) sondstone and might have n
hydrologic conncction with thnt aquifer.

About 40 feet of sandy shale was encountered in USGS tests 3 and
13 ~t the bnse of the Crotaceous shale, and this may be n loeal facies
of the Dakota (?) srndstones At any rate, this scems to bc the horizon

from which most of the flowing wells obtain their water, and in view of
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the fact fhat the wntor is similar in guality to thnt of water from
the Dnkota (?) snndstonc in adjacent areas, the beds arc provisionnlly
2ssigned to that formation.

Tho water from the Dakota (?7) s~ndstone is genornlly more highly

minernlized thoan is desirable for public or domestic use-

MGranite"

The bascment rock of the arca consists of undifforentiated
crystolliine igneous ~nd metamorphic rocks thrt locnlly arc termed
gronite.! Little is knowm of their composition excent what can bo
learned through the examination of well cuttings, for the rocks do not
crop out in or nenr the aren.

A zonc of decomposition oxists at the surfacc of the "grenite,"
~nd drilling in test holes wns stopped while in this zone nnd before
the fresh rock was rcacheds Geonerally not more thon 20 fecet of the
zono was penetrrted, The decomnoscd materinl derived from the "granite"
is rcddish-brown, grcenish-grry, or white in color, It consists of a
gronsy-feeling clay, and fine to corrsc nngular quartz crystolse The
presence cf frogments of shnle, gr-nite, ~nd bnsic igncous rocks in
some of the well cuttings from the "granite" contnct suggests that
the upper part of this zonc wes reworked by the glacier and some
glacinl material was incorporntcd within the deocommosed zonc,

Only threc of the tost holes, nos. 3, 13, nnd 14, entored the
"gronite." In addition, an oil test, Ruddy Bros. o, 1, was drilled
into the "granite." The olevntion of the irrcgular surface of the
"granite" in those fonr holes was ~ proximately 510, 624, 578, and

675 feet nbove sen level, rospectively — a risc of 155 foot in about
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22 miles from test hole 3 in the west to the Ruddy Bros. Ho. 1 oil test
in the enst (see fig. 4). At the latter well, 125 feet of dccomposed
"gr-nite" was penctratecd, and drilling was continued 2U5 fect into the
underlying hard gneissic and schistose crystalline basemcnt rock,

Zones of fracturc within or at the surfaco of the 'granite have
been knowm to yicld smnll supplios of wnters, Howover. nc wells derive
their untor from the "granite" in this arca, and it is gunornlly cone
sidered usnless to drill deeper when the zone of deconposcd "granite" is

ronched,

QIALITY 0T GROUND WATERS I THE WYMDMERT AREA

Eloven caemienl ananlyses of well waters from the Wyndmore nrea are
glven in tunc Toliowing tnblce Four of these anrlyses reprcsont wnters
from shrllow wclls topping tho Loke Agnssiz deposits, three show the
charncter of the water from wells in the glacioaqucous nquifers at
intermedintc depth in the ti1l, and four are of wator from wclls in the
decpest aquifer of the aren, the Dakota (7) sandstono.

The shallow waters in the Leke Agnssiz deposits gencrally contain
the least ~mount of dissolved solids, However, those waters contain
moderate amounts of mineral matter and are generally very hard, The
dissolved solids nrc commoscd largely of cnleium and magnesium salts in
the form of sulfate ~nd bicarbonnto,

Waters from the agquifers nt intermedinte depth generally contnin
more dissolved solids then waters from the shnllow aquifers, dbut they are
less highly mineralized thon the wnitors from the decpest nquifer. The

intcrmedinte-depth nquifers yiold wntors that arc softer thean the shallow
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woters and contain smaller amounts of calcium nnd magnesium salts and
groater nmounts of sodium saltse The chloride concentration is much
highor than that in the shallow waters,

The wators in the deopest aquifers are the most highly mineralilzed,
most being unsatisfactory for many uses, However, those waters are the
softest found in the arcas The calcium and magncsium content is much
lower than in the upper wators, and the sodium concontraticn is much

higher., The quentities of sulfate and chloride are nlso much higher,
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CHEMICAL AVALYSES OF GROUND WATZRS

(PARTS PER
&1 ‘ﬂ-‘) b=
54 w o ®m 44 @ o
(] Gt o ot O S
Ea il cw o w ~r ~ W
L0 k b b o
5% : 294 24 1% i3 BB
S g g 3 2§ 2% A% EE
132-51-6 City of Wyndmere 1938 al &B45 2,650 "o
132-71-6 A, Lein 1938 af 49 463 .5

132-51-6bce William Snyder 3-29-49 v/ 31 1,970 o3

132-51-7accl  City of Wyndmere U-6-49 b/ 500 2,860 .9

132-K1-7acc2 Conrad Vsntassel 4..6-U9 b/ 200 1,510 .2

132-51-7becl Johnson 2-26-49 v/ 208 1,090 R

132-51.-8~cd Jnsenh Xuchera 2-31.49 b/ K00 3,110 L4, b

—— e UL SR

132-71-20ada2 _ George Vosberg 39549 b/ 1587 915 5

132-52-12ahd___ Louls Cagley 2-2l-49 v/ KOO 3,000 2
133-51-30add __ Raymond Kelly 3.30-49 1/ 20 918 1.5
133-52-34edd  USGS test 30 LR 1.-8.hg v/ 20 6o 2,8

a/ Abbott, G. A., Voedisch, F. Y., The municival ground-water supplies
b/ North Dskota State Department of Health, Bismarck, . Tak., 1949.
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IV THE WVYFIMERT AREA

MILLION)

2 s % ;

3 bs 2ic i2 88 3 g5 iE Ig

SE £& BB So mo B~ S Fe =H40
16 8.3 915 ~ 1,300 1,180 Wp 2,2 78
100 28 5.0 = 345 5 8.0 4 W50
200 8 240 0 639 170 35 4,3 870
10 L 4 go2 18 302 1,240 g 4y 3 31
2 13 287 55 398 152 116 o1 112
19 8.8 265 k4o 393 154 160 s gl
1k 5.9 1,040 %L 64 1,240 low 4.3 59
0 3k 201 0 458 164 42 b 172
1k 3.9 290 U3 308 1,210 k496 0 62
6.0 91 128 29 308 156 1.0 _ 0 390
100 g 59 0 538 116 12 0 45

of North Dakota:; North Dakota Geol. Survey Bull. 11, n. 75, 1938,
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WILL-1TUMBERING SYSTEM

The well-numbering system used in this rewort is based upon the
location of the well with respect to the land-survey divisions used in
North Dakota, The first number is that of the township north of the
base line running along the Xansas-Nebraska State line, The second
number is that of the range west of the sixth principal meridian. The
third number is that of the section within the designated tovmship.

The letters a, b, ¢, and d designate, respectively, the northeast, north-
west, scuthwest, and southeast quarter sections, quarter-qguarter sections,
and quarter-quarter-guarter sections. If more than one well occurs with-
in a 10-acre tract (quarter-quarter-quarter section), consecutive

numbers are given to them as ther asre scheduled. This number follows

the letters, Thus, well 132-51-20ads2 is in Township 132 North, Reange

51 West, section 20 It is in the northeast cuarter of the southeast
quarter of the northeast quarter of that section and was the second well
scheduled in that 10-acre tracts Similarly well 132-51-17cdd (see TISGS
test 8, fig. 3) is in the southeast quarter of the southeast quarter of
the southwest quarter of sec. 17, T. 132 N,, A. 51 W, Numbers for wells
not accurately located within the section in the field may contain only
one or two letters after the section number, indicating that the
locations of such wells are accurate only to the quarter section or the
quarter-quarter section, respectively.

The following diagrrm, showing the methed of numbering the tracts

within the section, may be helpful to the reader in determining locations

of the wells shown in the illustrations.
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¥ _I i 1] [ i

bbb ! bba | bad ! baa abth ! aba | aad ! asa ]

- =)~ = | = ~(a)- =~ } = =(b)- - } - —(a)- -

bbe : bbd | bac ' bad | abc ' abd | aac ‘1' aad
1 1

T b t " a )

beb ' bea| bdb ' bda | ach | aca l addb ' ada
- ~(e)- -+ - =(a)- - 1 - =(e)- - 1+ - ~(a)- -
bee = bed | bde : bdd . acc 1 acd | adc | add
I 1 f

: | I
cbb ' cba | cab | can J, dbb 1 dba | dad ! daa

—_

- =(0)- - b= —(a)- - 4 - —(b)= - 4 - (a)- -
cbe | cbd ¢ cac | cad | dbe ! dbd Gac | dad
1 1 1 |
e e . 1 d 1 |
cchb 1 cea | edb 1 cda | deb 1 dea dcéb | dda
v afple o s ol B = o = flpls s of 2 T
cce | eed | cde 1 edd | dee ! ded dde | ddad
| I | I
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Dewth to w-ter:

RECORDS OF WELLS

Hersurements given to hundreths or
tenths are measured water levels,
units oanly are renorted.

Those given in

Location Owrer Denth of Diameter Tyme Date
number or well (inches) comnleted
ame (feet)
132-50-Tcaa SGS test 13 Lp0 5 Drilled 1943
132-50-8a 1/ C. H. Zehrberg u70 - -
1_?)2_‘5(}_9‘3 ]_./ Eliz&beth I{eil!{a.m-p 5?0 LR Y DR R N [ S
132-50-11v 1/ i, Schwam 170 3 T sl
132-50-12dab USGS test 14 110 5 Dritled 10hg
132-50-22b ;/ Adam Stan 280 Cerene  meerenens yous
132"50—-22 E‘:H: ﬂust Lella}ld 280 sassasn YRR R
132-50-31 1 H. 4. Baileyr L70 2 SR hwe
132-51-2ada J. T. Busching Up 2 Drilled PR
132"'51""3&&21 .-OUOOdO.-oaQ- 1?.8 1.%.' Dllg LRI
132—51‘-3&&02 o.ot--dﬂ.co;c- ll'g :3 “rpe e - -0
132-51-kbebl Delbert Jones 430 2 Drilled o
132-51-Ubeb2 L. [ Te— 210 2 P _——
132—5l~hccb Vincent Jones 182 v canlteg e 1335
132-51-kdch Geocrge H. Pelvit 178 2 eeel0eus N
132-R1-5ced J. Mead wiw e ware s++00g s 1917
132-51-5ded Jacob Lillestol 425 CEge e | HenObNsE 1920
132-51-6 2/ Town of Wyndmocre KUK 2 vas@04s. —
132-51-6 2/ A, Lein 49 2 L. e
132-51"6be L O R R IR B R " e [ Y 0-0&0‘.. e
132-51-6bee William Snyder 31 13 Driven 1933
132-51-6¢cbb TISGS test 20 210 5 Drilled 1048
132-51l-Taccl Town of Wyndmere 5004 W SN o P e
at stock —ens

132-51-Tacc2 Conrad Vantassel 2004 e b s e e
132-51-Tadc George Xuchera 22 cenuie PR [ PR vaes
132-51-Tbbe Howard Jones 100 ceans 3ored 1945
132-51-7bbad ISGS test 3 570 5 Drilled 1948
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I WYNDHERT AREA

Use of wnter: D, domestic; ¥, municinal;
0, observation; S, stoeck; U, unused

Test well

Yellow clay

Denth to water Date of Usg Remarks
(feet below  measurement of water
land surface) '
s cessanes U Hole rofilled, See log
Flow a4 R o Into blue shale; said to over-
lie granite, Little water,
W tesevans e Ho water.
6 e P Aguifer, sand.
EaE 0 Peeiss & L) Hole refilled. Sce log.
p— . e SiatE U470 feet to granite. o water.
v e ssessres 5 Water reported hard; well pumps
dry easily; aouifer in sand
from 42 to 43 feet.
sunk nenrby ground; only few
inches of send in 200 feet.
10,89 101 807 DS Water renorted hard.
to 1% feet, Aquifer, black sand.
iTy) 10-18-L7 D Chief aquifer, sand at U8 feet.
Water revnorted very hard,
Tlow 10-12-47 S Excellent flow; has salty taste,
T ah e D Water revsorted soft.
pae e Sih ek BB DS Water renorted soft and good.
12 1941 DS Water repmorted soft, some alkali.
Aquifer, sand from 166 to 178 ft,
Flow R R DS
5 i0Dex s S IS Water salty., Slow flow in house,
10 feet above ground.
6 ceieeann D Aquifer, Dakota (?) sandstone.
See chemical analysis.
28 A D Aguifer, fine sand, lacustrine.
See chemical analysis.
* "800 . .e - & DS
4 e G e el D Agnifer, sand., See chemical
analysis,
vianes kB U Hole refilled. See log.
Flow T S See chemical analysis,
P e W R D Do,
Flow 10-11-L47 DS Water reported salty, soft.
T - S . D Water renorted hard, good.
vecssens u Hole refilled. See log,

PR )

(See footnotes at end of table)
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RECORDS OF WoLLS I7

Location Ovner Dopth of Diameter Tyme Date
number or well (inches) comnleted
name (foet)

132-51-Tbheca USGS test 12 220 5 Drilled 19L8
132—51—Tbcb v. Jc SWF‘-!.'D.SOI!. 1LL6 & s LR I [ B
132-’51*?1}001 Jﬁhnson 202‘ esanw s vew 6-0. e o
132-51-Tbee? Dinger 130 2 Jetted 1941
132-51-Tbee3 USGS test 11 2bo 5 Drilled 1948
132-51~7bdb Mrs. Tingum hl 2 Jetted 1947
132-F1-7hde USGS test 19 250 5 Drilled 1948
132-51-7cbb TSGS test 16 230 5 1 T 1948
132-51-Tdaa USGS test 15 246 5 [ — 1948
132-51-7ddd TSGS test 4 189 5 s i G0 1948
132"’51""8{‘. y JC TI. S”-")Olm ‘4‘6}4 2 RN NN LI
132'—'51"830(1 JOSG sh Kuchera 5004‘ DI s do. . “en e
132-F1-8che Tugene Klosterman 500 ey s oetOwss 1918
132-51-Yacc F. Rodenbaugh 350+ Vo e wive B0¢se Vi
132‘51-9Cbb JOhn POkamy T TR oeodOQ-; LI )
1%2-51-10bed George Jorgenson 9.6 — Dug s
1%2-51-10cab Robert Hagle 300 speans  oryllag e
132"51—11&&0 1“'}‘. I’I' Ga'briﬁl 200"}‘ 3 - .n 5.0 [ W ] RN
132-51-11dba Adolf Haberman 200 sessns  s200080e cese
132-51-12ada Bornard Hager 465 5 eer300es 1932
132-H1-12cad ZIrnest Beigert 203 2 R s P e
132-51-12dab J« W. Johnson 285 3 oo 1938
132-51-1kc 3/ J. Haberman 16 4g Tug 1912
132-51-14%d 3/ Ed. Goerger 185 2 Drilled 1932
132-51-1kccl T. S. Prulson 154 34 Bored i
132-51-15CCC2  +ve..G0cause Loo eeies. Drilled veve
132-51-16d 3/ F. Rogers 440 2 U - 1924
132-51-17cdd USGS test 8 200 5 o By 1948
132-51-17d 3/ Honnah Baumbeck 500 2% v o 04w s 1914
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INTUDMERE \REA - - Continned

Denth to water Date of Use Remarks
(feet below measnrement  of water
land surface)
e e b 8 U Hole refilled. Sece log.
17 §-28-Ug D Water renorted good, soft. See
chemiecal analysis.
Vi R D Water revworted hard, has metallic
taste.
— enisenas 131 Hole refilled. See log.
184 11-1-47 ces Water renorted hard, good.
Gave W e U Hole refilleds ©Sece log.
PR T EEEEEE U DO.
cevees A U Do.
ta e yrspa e U DO.
Tlow trsrsnns “oe .
v 0w 10-11-47 3 Water remorted soft, salty,
See chemical analysis.
DR o TR 10-18-47 DS Yeak flow,
. . 10-11-U47 DS
.o 10-18-47 DS Very weak flow, salty.
T Y sjas e S Water revorted woor, red and
hard, Agnifer, fine sand.
..do,. 10-11-47 DS Good pressure,
Surface T DS
5 10-18-47 DS
10 10-18-47 DS Water remorted highly
mineralized.
Flow 10-18-47 DS Flow enough to water stock.
5 10-18-U47 DS Water renorted salty.
3 19739 DS Aquifer, snd. Water revmorted
adegnate for £ head stock.
0 19739 DS Aquifer, s»nd. Water r-worted
adeouate for 100 head stock.
i wee e DS Good during drought years.
Aouifer, sand.
Tlow 10-11-47 ves
o.do.. 1939 DS Aguifer renorted as sandstone.
W e e 1 Hole refilled. See log.
s e 1939 DS Aquifer resorted a2s sandstone.

(See footnotes at end of tablo)
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RZCORDS OF WELLS IW

Tocation Owner Derth of Daiméter Tyoe Date
number or well (inches) comnleted
name (feet)

132-51-18a 3/ Florence Bagg F12 2 Drilled 1905
132-51-18daal  Frank Dahl 96 Bored 1937
132-51-18daa2 USGS test 5 200 5 Drilled 1948
132~51-19%aaa TISCS test 10 200 5 s 50 s 1948
132-51-19bab Alvin Manstrom 30 i G Dug .
132-51-20aab TISGS test T 200 5 Drilled 10Lg
132-51-20adal George Vosberg WSS semaen vse80u0s 1907
132-51-2%ad82  cevess S0 s viin 157 i ;e 00w 1046
132-51-20ccec Clair Jones 1R0 2 T s o i 1933
132-51-20d44 TSGS test 6 164 5 .| T 1948
132-51-21b 3/ Chris Hansen 150 2 . 1932
132-51-21c 3/ Ernest Xlawitter 500 2 saadoees 1924
132-51-22a 3/ Tat, Life Ins. Co. 416 2 vesl0ans 1936
132-51-22¢ccd Alfred Snringer 165 ceesse  sesG0aas 1907
132-51-23¢ 3/  Villand Mort. Co. 190 2 N [ 1929
132-51--26cdb Becker Bros. W veeses ...do..; 1935
132-51-26dbe NP | S I8 ey I . T
132-51-27cch H. V. Springer 150 PO s o PR 1917
132-51-27ddd  R. L. Wodarz 158 2 . o
132-51-28bba  George Brosowoske 36.3 20 Dug e
132-51-28cdd Jerry Little 1604  ...... Drilled ETW
132-7R1--.2¢dbd Ernest Trimmer 106 ..., ...do..:




VYTDME®® AREA - - Continued

Depth to water Date of Use Remariks
(feet below measurement of water
1land surface)

Flow 1939 DS Aquifer reported as sandstone.
AU TR U Hole refilled. See log,
R Cereeaee DS Aquifer, gravel from 86 to 95

feet., Water renorted good,
hard.

cenaes versnans U Hole refilled. See log.
ok e R U Do.

e G R R DS Aocuifer, fine send from 20 to

30 feet,

. R U Hole refilled. See log.

Flow 10-11-47 S
SR g A DS Aqnifer, fine sand, Water

reported very hard., Gee
chemical analysis.

e e B S— 7 Hole refilled. See log.

. Ceesanae DS Sand moint in gray coarse
gravel.

) T U Hole refilled. See log.

13 1939 S Aquifer, sand. ZReorted adequate
to water 40 head stock.

Flow 1939 Ds Aquifer, sandstone.

s L TN 1939 Ds Do.

e R DS Adequate during drought tinme.
Water remorted soft and good.

25 1939 DS Aquifer, sand. Renorted aderuate
to water 4C head stock.

sesaes S ——— Ds Aquifer, medium sand from 152 to

158 feeta Produced 7 g.m.m.
vhen new. Water reported hard.

csesss PRSI ] Aquifer, medinm sand at 138 feet.
Water rerorted soft.
20 11-18-47 DS Aquifer, coarse gravel from 140

to 150 feet, ZRenorted adequate
durirg drought years.

Gk b i SRR DS Aquifer. coarse sand from 154
to 1”8 feet,

26,12 10-11-47 D

. e DS Aquifer, gravel, Water renorted
soft, good,

Wi W W e S5 Water renorted soft, good.

(See footnotes at end of table)
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ILCOWD3 OF WILLS I

Location Owner Devth of Dianeter Type Date
number or well (inches) commleted
name (feet)

132.51-29aad Earl Vosberg 100+ DI— R vees
13?-’81*308-&0 Joe K'U.Z&l 50 L .. od.O. .. .0
132-51-30bbe Frank J. Wacha 135 vevses Driven 1932
132-51-32bba Ruben Holza 105 3 Drilled -
132-51-3%cce Leo Weidviecky 65 ceren yee@0uan 1939
1732-51-3laad Marvin Heartling 153 2 s Olcs & Ak
132-51-3ldce L. 7. Anderson 14k iy svEE  wertens 1922
132-51-35bec Rupert Goerger 180 T AT ST 1900
132.51-36ddd . H. Bellin 150 cevees  eesd0... 1017
13-”-—-52—-1&(15. ®am sy .w - . . 2 ® e 8 888 CECEE Y
132-52-1ddd USGS test 20 LR 102 4 suelia 1948
132-K2-2ana USGS test 32 LR U7 it ORI R 1048
132-52--2add Harley Soringer IEp— — winoe O we 014
132-52-2bbd USGS test 31 LR 77 4 - P 1948
132-52-2bdd. Nulph Bros. 18 13 Driven -
132-52-2dad Trwin Kressin 18 1% veeG00.s 01d
132-52-3ddd USGS test 29 LR 97 L Drilled 1048
132-52-4d 3/  Walter Dinger 36 1% Driven 1923
132-52~8a 3/ Walter Williamson 2k 3% Dug 1936
132-52-9a 3/ Wm. Williamson 20 3 Dug 1926
132-52-9d 3/  Marie Solberg 30 2 ceriaeas 1936
132-52-10baa Jess Dinger p— 2 Drilled 01d
132-52-10cdc G. G. Pooren, Jr. 45 2 Jetted 1947
132-.52~11aad Forest Selzli 500 2 Drilled 014
132-Khe-llccd G. G. Ponnen, Sr. 50 e Driven 0ld
132-K2~12abc TUSGS test 18 220 5 Drilled 19Lg
132-52-12abd Louis Cagley 5004 e o v 00w 0ld




WYNDMERE AREA - -~ Continued

Denth to water Date of Use Remarks
(feet below measurement of water
lanéd surface)
W W5 e R DS Water reocorted hard; turns
' vellow wpon standing., Aguifer,
fine sand.
1 10-11-47 DS Inadenuate.

A — cseeun ey IS Water revworted hard and rusty.

N SR D3 Adeonate during drought yvears,

T o sie v Faee D3 Anuifer, black sand from 100
to 105 feet; yellow clay to
170 feet,

—— eressans DS Water renworted hard.

B S N W DS Adeanate dnring drought years.
Water renorted hard.

6 10-18-47 DS Aquifer, blne sand.

SN olbiteiw e DS Adequate during dronght years,
Water resorted good.

20 S — DS Has pumped 1,000 gallons a day
ocecasionally.

e I 1) Hole refilled, See log.

Seaeai sisssane L Do,

Flow vounvnay DS Water revorted soft, slightly
salty.

S T U Hole refilled. See log.

WEEEan Seiaene DS Aquifer, sand from 3 to 18 feet,
Water revmorted soft, good.

104 10-11-48 Ds Do.

R AL 7 Hole refilled. See log.

20 SRR e 3

12 o e e 8 S

15 R S

20 S S

Flow 10-11-47 DS

18 10-11-47 D3 Aquifer, sand from 18 to U5
feet., Water reported hard,
bad,

Flow 10-11-47 DS Water salty.

24 10-11-47 DS Water renorted hard, good.

e A R T Hole refilled, See log.

Tlow 10-11-47 D See chemical analysis.

(See footnotes at end of tadle)
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RECORDS OF WILLS IN

Location Owner Depth of Diameter Tvpe Date
namber or well (inches ) comnleted
name (feet)

132"52"129% Mrﬁ- Bo E}llers & e =sa RO Y Jetted LY
132-K2-12add John Shorma 12¢ 2 e [T 1939
132-52-12hbb TSGS test 26 LR 27 4 Drilled 1948
132-52-12¢cce TSGS test 27 LR 27 i ee-G04.s 1942
13 -52-12daa UGS test 17 230 A P [ 1948
13°-52-12daa Roy S ringer 30 24 Bored oo b
132-52-13%naa J. B. Stuckey 500 2 Drilled 1908
132"62"11*8.6.3 El Sie Klamen L IO AN 2 LR d-o. -w Old
132-52-14dde Fnil Luebke 325 2 o000 00 01d
132-52~1Kaab Carl Solberg “ien 2 wcaw D as 101k
132-52-154 3/ Leo A. Pelvit Lo 2 vwi BB 1930
132-52-16a 3/  Joseoh Cink 32 13 Driven(?) 1920
132-52-18a 3/ Christine Butland 53 ug Dug 1900
132-52-184 3/ 3. B. Lunde 51 2 Drilled 1936
132-52-194 3/ Peter J. Kjos L9 2 o s BBeve 1934
132“52-‘23&&6. JOhn FOllrtaChﬁ u’6 2 * sy dO L N LR
132-52-23bde Bd Foyt Lg 3 Driven S
132-52-2habe Erling Johnson e 2 Drilled 1917
132-52-24chd Wm. Wittkomp 200 2 ves@0s., N——
132-52-26hde Louis Blazek 100+ 2 «:ed0e.. 1937
132-H2-2bdan Will Wacha 38 10 Bored 01d
132-52-27a 3/ Ethel Liljemarck 45 2 Drilled 1939
137-52-334 3/ so ania e R0y B v 60 3 S n Bln b 1025
132-52-3up 3/ I. H. Blazek 38 2 eee@00un 1938
132-52-3%c 3/ C. W. Carey uh 3 - 1900
132-52-35a 3/ Joe Mauch o) 1% wws BB o 1900
132-52-36ddd TSGS test 26 LR 2 it swslibene 1948
133"'51“20bb LRI O B L A CRLEEIE 2 oo-d_Ooc'. s as
133-51-2ddd F. X. Arrvis G 2 ve snse 0ld

- 38a -




VIIDMERE AREA - - Continued

Denth to water Date of Use Remarks
(feet below measurement of water
land surface)

55V 6 e D Iater remorted hard, good.
seesas e o DS ‘later renorted hard,

s st RS U Hole refilled. See log.
R 8 B U Do.

'EEE R [ N} U DO;

28 10-11-47 S Reported unfit for human con-

sumntion, Dries up in summer.
Water level 7 feet below land
' surface in the sv»wring.
Flow . 10-11.U7 DS Yater remorted soft, slightly

salty.

R 10-11-47 DS Water remorted hard, slightly
salty.

.40, 10-11-47 DS Inter revorted soft, slightly
salty.

R T, 10-11-U7 D3 Do.

20 eae s S

20 T S

25 i S

16 e R . S

16 e . S

[ L A I ® 48 = s s DS

Surface 10-11-47 DS Water reported hard, good.

Flow 10-11-47 DS Iater revworted salty but
nalatable,

3.1 10-11-47 Ds Water level taken in pit which

is 5.84 feet deep and
renresents shallow water

level.

Flow 10-11-47 — Water reported soft, slightly
anlty.

28 10-11-47 DS Water reported hard, good.

20 R — g

20 S S

20 e S

20 o 3

20 T L s

SR § Ve i Hele refilled. See logz.

Flow 10-18-47 U

PR PP DS Tater revorted soft, slightly

salty.
(Sece footnotes at end of table)

- 3€b -




RECODS OF WELLS IN

Location Ovmer Depth of Diameter Type Date
number or well (inches) completed
name (feet)

133-51-3cce Paul Drager 430 2 Drilled 1935
133-51-4abb Christ Peterson 30 1% Driven 01d
133-51-5cdd Julius Versdahl 50 1% . . 01d
133-51-6ada Ray Pinkham 52 11 .| . 014
133-51-6cbb Oscar Olson 50 13 sielbwva o
133-51-6dad Lloyd Snyder 18 2 oeel0ass 01d
133-51-Tdce Mrs. Vern Mathiesen 20 L% aivs QDwnc woes
133-51-8cce Theo. Shorma 23 1% sve @0y sese
133-51-9ddd G. O. Sanden 100 4 Drilled 014
133-51-11cbe Td. Buckholz sans 2 Driven 01d
133-51-12¢che Jacod Hoffert 560 2 Drilled 1939
133-51-1l4cec Herman Buckholtz 21% 48 Dug 01d
133-51-14dda Gordon Anderson 226% 2 Drilled 1917
133-51-15cece LaVerne Olson 28 2 Driven 1920
133-51-1Cacc T1i Erickson 20 1% caeBtniy —
133-51-18ddd Alfred Meyers 18 ;% .. 1942
133-51-1%dad Peter Haugen 3l 1? SRR [, o 1917
133-51-20 aaa John Hovak 18 17 s lbees 1946
133-51-20bbb USGS test 24 IR 77 L Drilled 1948
133-51-20dbb Ben Swencle - 2 Driven 01d
133-51-2lccd Joe Hovack 16 ol Dug 014
133-51-22aaa Thurston Gilje 18 2 Driven .
13%-51-22becc Albert Thompson 20 —— PR T« TRPO 01d.
133-51-23dce Worman Krogness 503 2 Drilled 1933
133-51-24abd John Score 460 2 sosbyas 1939
133-51-2ltbaa Andrevw Braaton 100 2 eee@0s.s 01d
133-51-2Uccd Carl Huset 400(1?) 2 . - 01d
133-51-2hece Elmer Lischefski 28 2 Driven 01d

- 3% -




WYIDME B AREA -~ - Continued

Denth to water Date of Use Remarks
(feet telow measurement of water
land surface)

sesuss sevnseus Ds Water revorted hard, good.
Surface 1N-18-47 DS

20 10-U47 DS Wever nummed dry.

40 10-47 — Water renorted hard, good.
12 10-47 DS Agquifer, deltr s~nd., Crust

forms on sand moint, which is
changed every 3 to U4 years,

LI'? erssnes DS Aquifﬂr' ﬁelta S""nd. Tf“ter
rusts »nail.

14 10-L7 DS
e a v ¥ e DS Water renmorted good, hard.
8 10-47 DS
LR B L LR B Y DS
I . DS
Flow e DS Water renorted soft, slightly salty.
14,95 10-18-47 S Water revorted unfit for human
consumnhtion,
Tlow S DS
senune P DS Aauifer, delta s~nd, Woter
level fluctuates.
teseee svevedis DS Water renorted good, hard.
5 1947 DS Do.
6 19l DS Do.
14 1946 DS Do,
e sesEeany L] Hole refilled. See log.
4.56 10-18-47 DS Water renorted hard, good.
14 10-11-47 DS Inadequate, Hauls water for
stock, Unable to get sand
point well,
esenes seiEesan DS
6 B-lL7 DS
Flow 10-11-47 DS Yater revorted soft, slightly s=1ty.
. S 10-11-U47 D3 Artesian pressure nsed for plumbing
purnoses.
vellfes 10-11-47 DS Do.
. . DO 10-11-U47 DS Water remorted soft, slightly
salty.
S R O g Water renorted unfit for

drinking, very hard,
(See footnotes at end of table)
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ARCORDS OF WELLS I

Location Ovmer Denth of Diameter Tyme Date
number or well (inches) comnleted
name (feet)

133-51-25ddb H. C. Anderson 463 2% Drilled 1933
133-51-26bce Victor Hlavnicka — 2 . ;. D Very old
133-51-27cce F. J. Blazek 25 1% Driven 014
133-51-27ddd Matt Dahl 30 Y I P coes
133-51-28aab Frank Rhadenbaugh ¢ s 2 eee@0urs .
133-51-28cce SGS test 34 LR 27 4 Drilled 1948
133-51-28dd4 TSGS test 35 IR 37 Y o s 004 &4 1948
133-51-29bbb USGS test 23 IR 82 u .. 1948
133-51-29bce Carl Freybert 22 2 Driven 0ld
133-51-29¢bb USGS test 37 LR 11 I Drilled 1048
133-51-30add Raymond Helly 20 Z Driven 014
133-51-31d44 1S5GS test 21 LR 67 b Drilled 1048
133—51—-32 Js B« Ke:l.ly TR SRR EEE s ssa e sre s
133-51~32bbb USGS test 22 LR g2 Y eveslBigee 1948
133-51~-32bch TSGS test 21 230 5 .1 . 1942
137-51-32¢bd USGS test 36 LR g2 it A 1948
133-51-34naaa Jim Sherma 22 1% Driven 01d
133-51-35%bd Lou Nagel 22 1% soneBlinen ——
133-51-35ddd Norman 3erg p— 2 Drilled 01d
133-52-2 3/ Geo. and M. Grain K25 e - 1937
133-52-4d 3/ J. Waldron 20 SRR Driven &
133-52-13a 3/ L. W, Mashek 25 S . [ PP cous
133-52-15b 3/ Luth. Brotherhood 2l Y . L T 1934
133-52-18c 3/ Fed. Land Bank - RO . -
133“52'—190 3_[' Geo. Dahl 25 Vige i . -cd.Oo.. cs s
133-52-20b 3/ ®d Bleyhl 20 Sandnoint ...d0... 1918
133-52-22b 3/ Luth. Brotherhood 38 R e B0 1931
133-52-2uUa 3/ Form Mech. Sav..Bank U47 I, - RS . . T 1939
133-52-24b1 3/ H. Welson span:  awBBpeye  wenBi 1939
133—52-2hb21?/ Henry Melson W e e sBBes -
133-52-2k4c Dell Lyman 27 wllBvsye  Awel0uws 1939
133-52-2u4d 3/ F. Stanles 26 wsl0ssin  enalbuis 1939
133-52-25b 3/ Bvelyn Gillham 30 celllues ¢ kv Oens 1939
133-52-25ddd TSGS test 33 LR 62 Y Drilled 194

.-’.I.Cla..




VYYDMEIE AEA - - Continuecd

Depth to water Date of
(feet below measurement
land surface)

Use
of water

Remarks

Flow 10-11-47

« 404, 10-11-47

LU O CRCRCRC I B

12 10-11-47

. PRI

10-18.147

“ " 8w sa 4 s s 0 0 e
LRI R CRCE AR
are s as L B B L
. e 8 8 & @ " " "2 wN
IQG.ICI LA N B )
..;... L BB
LS LA B S
LR LR B R
Flow b e R
L I LI A B )
L S I L LR A B )
CRCIC IR ) R R
IR NN LR R
LI B LI )
L L ] - LB
R ) - - -e .
3 . LI ] L - L
- - " a L - .
- - e " - 8 - - -
- L - - L O B
LI ] L LR ]
TR E ) *e e e
LI B Y LI SRR

DS
DS
DS

U
s

U
DS

HUY. UH OG-

s

(Ses footnotes at ond of table

. YO v

Flowed Y5 fect above surface
when casing was installed in
1933.

Water renorted soft, slightly
salty.

Water revorted hard, geood.

Hole refilled.. See loge
Do,
Do,
Water reworted hard, good.
Hole refilled. Seec log.
Water resorted hard, good,
Sce chemical anslysis.
Hole refilled. Sce log.

Do.
Do.
Do.
Yater reported hard, good.
Do.

Hole refilled.s See log.




RECORDS OF WILLS IV

Location Owner Depth of Diamcter Tyme Date
number or well (inches) comnleted
name (feet)

133-52-264 3/ Nick Smitt 25 Sendvoint Driven cene
133"F§2"30Md PR N IR Y asee 2 M@ eessas TR N I A I - e
133-52""30& 3_/ Ao -rlnd.erson 22 e .dO. e o0 e dO- . R
133-52-31a 3/ John Tllend 20 senlBass  se@BuEs  Awwss
133-52-31b 3/ John Hintz 20 cos@00ns o ilBase  wash
133-52-32a 3/ L. Stabor 206 yeenssas Drilled 1931
133-52-34cdd USGS test 30 LR 57 L ov.80s.0 1048
133-52-35¢ 3/ Roy Dingor 18 conmnn wwe  DEAVOR —

- 4la -~




UYIIDMERE ARSL - ~ Continued

Denth to water Date of Use Remarks
(feet below measurement of water
land surface)

L B I LU I B - e

LI LR B R DS
dEEa i ST D
L L I R L LA B L N D
-8 s 9 *a 2N O BN B ) D
w0 0w % saeses DS
e SRR 0 Cased to 2" feet and preserved

for observation well., See
log and chemical analysis,

L B ] srRe e vy LR ]

1/ Simpson, H. Z., Geology and ground-water resources of North
Dakota: U. S. Geol, Survey Water-Sumply Zaper 598, ». 211, 1929,
2/ Abbott, ¢. A., and Voedisch, ®. W., The municinal ground-
water sumnlies of FWorth Dakota: North Dakota Geol. Survey Bull.
11, p. 74, 1938.

From well inventory made by county assessors in 1930 as nart
of State-wide well inventory under Works Projects Administration.

« Y1h -




IOGS OF WELLS AD TIST HOLES I¥ WYWDMEZ ATTA

132-5: -11cbb
Ruddy Bros. ¥o. 1

Formation Material Thickness Depth

Vo 2am3les sesemems suxsmemes smmsmos s 95 95
Till and associated glacioaqueous denosits:
Glacioaoueocus Feposits:
Sand, fine to medium, angular grains,

= 1 o SIS - SO AR S 10 105
Lo B !
Clay, dark-grry, sandy, gravelly.... 170 275
"Granite":

"Granite," gray to light greenish-

gray, decomposed, micaceons .,... 175 u50
Cneissic granite, schist chins ..... ols 695

132-K0-~Tecaa

ISGS test 13

Lake Agassiz denosits:

Tonsoil, black seeveeieeran Vb S 1 1
Clay, yellow, sandy, silty 7 8
Clay, light-gray 126 134
Till and associated glacioaoueous deposits:
7311 (1):

Silt and clay, medium-gray, gravellwv,
some fine sand with medium sand
from 235 to 250 feet. Soft red stone
at 168 feet (red sandstone
boulder?) 116 250
Benton (?) shale (Cretaceous):
Core of shaley siltstone, thinly
laminated and figsile., Coarser
fragments consist largely of angular
quartz. Secondary nyrite »nd fish

scales present +.veeeei.on. e b 10 260
Clay, medium-:ray, silty, shell ;
fragments from 320 to 330 feet ... 90 350

Core of clayey siltstone. Coarser
fragments mostly angular aqnartz.
Black carbonaceons mnlant fragments,
secondary pyrite and secondary
aragonite present ...icieeiennaon. 10 360
Dakota (?7) sandstone (Cretaceons):
Clay, dark-gray, silty, gravelly;
thin 8and Deds ceceeces cosonssssee ug 406

"Granite":
"Granite," light grayish-white,

AecomPOSEd o evvriernrrraatasenans 14 420
o 8w




LOGS OF WILLS AND TEST HOLES - ~ Continued

132-50-12dab
USGS test 1L

Formation Material

Lake Agassiz denosits:
Silt' yello‘-’;‘-‘brown D I I R I I R

Silt, 1ight“gra¢‘? N N R R BT B R S L]
Till and associated glacioaqueous deposits:
Ti11 (2)3

Silt, gray, sandy, gravelly ..eeeeess
Glaciocaqueous deposits:
Sand, gray, coarse with fine gravel,
SILEY v ans i v R EEs o
Ti11a
§ilt And clay, gray, sandy,
Eravelly i sisasseincuiorniasae
Glacioaqueous deposits:
Sand, gray, gravelly, clayey «......
Till:
Clay and silt, blue-gray, very
EPavellyY aiewss imsaiae o s aie
Core of till. Limestone and granite
vebbles in clay matrix. Much wood,
not carboiized cueescnve om s one
S5ilt and clay, gray, sandy,
ETaVelly cuiien v i Span ok e
Glaclioaqueous devosits:
Sand, grav, very fine to coarse,
gravelly, siliY uaeseen vew e pa
"Granite™:
"Granite," whitish-gray, decommosed,

132-51-6cbb
USGS test 20

Lake Agassiz deposits:
Topsoil, black, silty eeeveecennens .e
Sand, light-brown, very fine to fine.
Clay, light-brown, silt, shale and
orl. BRAIHE wa swrawes exmomse R
Till and associated glocioaqueous deposits:
Till:

Clay, medium-brown, sandy, gravelly,
unasgsorted s..vvecenen, R e T

- 4% -

Thickness Depth
10 10
96 106
43 L7

2 149
115 o6Y
16 280
20 300
10 310
45 355
Lp 59T
13 410

1 1
47 ug
8g 136
T4 210




LOGS OF "ZnLLS ATD T7ST HOLES - ~ Continued

132-51-7bvbd
USGS test 3

Formation Material Thickness Depth

Lake Agnssiz denmosits:

Topgoll, black ssevivisssansann senay 2 2
Sand, brown, fine ....eecevncecean wi 12 RIS
Sand, buff to light-gray, silt,

VY LIV wuv wwarymny seammmans cowas 16 30
Clar and silt, blue-gray, sandy .... &7 117

Till and associated glacioagueous dewnosits:
Clay, very light-gray, silty,

Eravelly s.cocsccccarensscnsonenes 18 135
Clay, light—gray, $°ndY eieeeeeen. .. 65 200
Silt and eclay, light grar-brown,

clayey, sandy, gravelly ..i.:..... 40 olo

Benton (7) shale (Cretaceous):
Clay, black, soft, gravelly. Cemented
bed or boulder at 294 feet +...... 70 310
Core of gray silty shale. ©8ilt is
mostly very anzular quartz grains
with some euhedral quartz crystals,
A little lignite. Fish scales and

plant fragments nresent .......... 10 320
Clay, gray, compact; little or no
BEEVOY siwn v vawe v vaes — 60 380

Cley, black, with thin sand beds;
no gravel, Cemented bed or boulder

at U22-U36 feet eeeveneersn.. v e ach 65 L5
Clay, alternating beds of black, dark-
Drown and EraY sssessecccscsacvons 55 /00

Dakota (7) s-ndstone (Cretaceous):
Clay, dark-brown with a few thin sand

BEEE wosmwnvsnss v g R " 30 530
Clay, pink and white, sandy +.o..... 7 537
Clay, alternating beds of dark-brown,
black and ed ..vrvvvvnensocnnnens 3 540
"Granite™:
Clay, reddish, with quartz crystals. 10 ”hhO
Clar, light greenish-gray »nd white,
with quartz crystals svovvvennnnn. 20 K70

- iy




LOGS OF 'TL.S AWD TZST HOLES - - Continued

132-51-Tbeca
TTSGS test 12

Formation Material

Loke Agnssiz denosits:
Denaoll, BLABK »omamnsmvmmnrmen sbmns
C11lt, yellow-brown, sandy seee....cos
8ilt, yellow-browm, gravelly .......
Silt, light olive-gray, with fine

EYAVEL sesisessseniasnis sesreeanes

Silt, groy, sandy, gravelly seeeeeao
Till and associated glaciocaqueous devosits:
5ilt, yellow-brown, with a little
gravel, last b feet sandy vseecvees
Silt, light olive-gray, sandy, with
a little gravel eee . ovevrcacaveos
155 B
Clay and silt, gray, sandy,
EravELLY. wiveviesiviowai sresiein v i o
Glacionaqueous deposits:
Gravel, gray, fine to medium, sandy,
GILEY  wamemiae wowanisie s » N
Gravel, gray, very silty, sandy ....

Till:
Clay and silt, gray, sandy,
SZrovelly G ien o simm i iR e
132-51-Tbec

USGS test 11

Loke Agassiz denmosits:
Papeoll, DLACK sesssns oo cnssnenonres
Silt, yellow, sandy e..vceensessssns
_ S5ilt, light 0live-gray seesvecc.-ns .
Till ~nd associated glncioaqueous deposits:
111
§ilt, light olive-gr-y, s-ndy,
EYRVELLY wiansw vhaeain obia Viesai e
Glacioaqueous denosits:
Gravel, groy, fine to medium,

BANAY e naE aeVevaRes Sesee e ia S
Gravel, gray, fine-medium, sandy,
VOrYy 8il0Y cenccerensnsrnncican o

Ti11:
Silt, dark-gray, sendy, gravelly ...

~ U5 -

Thickness Denth
1 1
9 10

10 20
25 L5
25 70
65 135
40 175
25 200
5 205
5 210
10 220

1 1
Q 10
85 95
95 190
20 210
20 230
10 ol




LOGS OF WZELLS AWD TEST HOLES - - Conti

132-51--Tbéc
USGS test 19

Tormation Material

Lake Agnssiz deposits:
Topsoil, DLACK ceessserancsceccscnss
5ilt and clay, yellow, sandy, fine,
some shalc gravel seecccrsrco-svons
Clny, light olive-gray, silty ceoe..
Clay, light olive-gray, silty,
SANGAY weecesascrsesstsccsnnsascany
Clay, light 0livVe—graY seesssrsrases
Clar, light olive-gray, silty ......
Till and associnted glacioagqueous rfeposits:
Clar, light olive-gray, silty, s~ndy,
EYAVELLY sesscesssecrcrrasescsrina
Ti11:
Clay, light olive-grny, silty, sandy,
EPavEllY ssenwmmeveinaeiee seiesies o .

132-51-7cbb
TISGS test 16

Lake Agassiz deposits:
Topsoll, Dlack esecevceacanne SR Vi
Silt, yellow-brown, clayey,
TIimonitic wvesnimeiinens pwvaveae s
511% and clay, light olive-grny,
small amount verr fine sand eeecee
Clay, light olive—gray seceecscecsss
Clay, light olive-gray, silt7 ceeees
Clny and silt, light-gray, sandy ...
Till and associnted glacioaqueous deposits:
Clay »nd silt, lisht-gray, sandy,
some fine Zravel seseccecscrecsces
Clay and silt cesconssncnns e .
Clay and silt, light-gray, coarsec
sand, grevelly excent from 195 to
205 fﬁet GP eI BT emL e YT e e sB e
Clay and silt, gray-brown, s~ndy ...
Clay and silt, dark-gray, sandy ...

Clay and: 8ilt sewsesswiess swias s 5 SR
Clay and silt, dnrk-grny, little
gr&vel & 8 8 280" Ban Tan e e " * s s 8 e en

o B

nued

Thickness

80

7
15
21

55
15

T \ﬂ\n&ﬂé;

15

Lo

H5
10

170

250

55
70
91
100

155
170

210
215
220
205

230




LOGS OF W-LLS AD TEST HOLES - - Continued

132-51-Tdna
USGS test 15

Formation Material Thickness

Lake Agassiz deposits:
Topsoil, black sece-vecas R S e
S5ilt, yellow-brovm, sandy, with
fine gravel ..eoce-cceicrnrncscssarss
Sand, yellow-brown, with fine
Eravel sieeceiecnssrsniiiissinnnse
Silt, yellow-brown, with fine
BTaVvel seesiccavieisisinnesansss e
Silt, light olive-gray, clayey .....
Till and associnted glacioagqueous deposits:
Silt, yellow-brown, with clay and
shale pebbles, slightly sandy n~t
85 feet and becoming more grayish.
Silt and clay, light olive-gray,
s ndy, few small shale pebbles
less than 4+ inch in diameter .....
Silt, light-gray, sandy with fine

EPATEL wapvn s wrpuieven SRR e i
Sand, light-gray, medium coarse, with
fine gravel, silty ......... i Wi

Gravel, groy, medium coarse, sandy,
SALEY & o v wnmms ook oy eeaw ammese e e
Clay, gray, silty, sandy with fine
EPAVel soinn iveaeis BTSN S ae ks
Silt and clay, gray, sandy,
ETaVellY svseesecsseisrsicanionvens
Clay, dark-gray, silty, sandy ......
Clay, dark-gray, gravelly, sandy ...

- U7 -

Denth

e 1
3 4
2 6
6 12
58 70
25 95
45 140
5 145
10 155
15 170
15 165
O
6 2l6




LOGS OF V3IL.S AWD TEST HO.3S - -~ Continued

132-51-7ddd
USGS test U
Format ion Material Thickness Denth
Loke Agassiz deposits:
Silt, yellow-buff ....cccvecanennnas 8 8
BiTh, IR B v enermememmmmrnnth 32 40
Sand, blue, fine ....ecivienvencaran 15 55
S11t, 1ight-gray .viesses o e e ) 59 114
Till and associated glacioaqueous ceposits:
Gravel, fine, silty s-eeeccecsccssss L 118
Silt, light-gray, some fine to
medium gravel, clayey ...coe.nanns h3 171
Gravel, TIne i iesisensiEsveyinsves 3 174
8ilt, light-gray, gravelly, clayey . 15 189
132-51-17cdd

USGS test 8

Lake Agassiz deposits:

Topsoil, black eevves.. teesssnassies 1 1

Clay, yellow-buff, silty sovve.veave 16 17

8118, 11RE-EFEY wovnmsmonnan swns — 65 g2
Till and associated glacioaqueons ceposits:

Silt, light-gray, gravelly eeec...ss 69 151

CGlacioaqueons denosits:
Gravel, light-gray, fine, silty,

S 3 154

T411:
Clay, light-gray, gravelly se.ss.co: 5] 195
Clay, dark-gray, Sravelly eeeccoceve 5 200

. 4e -




LOGS OF "TILT.S AND TZST JIOLES - - Continued

132-R1--18cce
TSGS test 25 LR

Formation Material

Leke Agassiz devosits:

Sand, dark-brown, fine, silty ......

Sand, yellow-brovmn, very fine to
fine, Silty esveecea.. wae e e

Sand, yellow, very fine to coarse,
BlItY cevacisiiincrunainanoneseri

Sand, light-gray, very fine to fine,
Silt:r L B B B B B O N R R R N R R R )

Silt, light-gray, s ndy ccecevevesns

Silt and clay (bit sample) ....c...s

132-51-18dnna2
TSGS test 5

Loke Agassiz demosits:

Topsoil, black sreece.-.. seasessenyan
Silt, yello‘ﬂf-—obuff SossnEme N nntaS
Si1t., lightegTay eveesesaraansasss .e

Till and asscecinted glacioagueons deposits:
§ilt, medium-gray, some fine gravel.
Clar, buff, Bilby ceecievscincarness
Glacioaqueous deposits:
Gravel, gray to buff, fine to medium,
ClAYeY ave-vsesasssnsanarsnnanssae
P41z
Clay, gray, Eravelly ssvesseeess i

v MEE

Thickness Denth
2 2
5 7

15 22
70 92
5 97

97

5 | 1

13 1k
56 70
90 160
g 168

11 179
21 200




LOGS OF "iLLG AYD TEST HOLES - ~ Continued

132~-51-19anaa
USGS test 10

Formation Material

Loke Agassiz devosits:
Topsoll; Dlagk Jususescsmnmrssvadais
5ilt, yellowish-buff, sandy,
clﬂ;re:r L B B I R R N B B I R R B BN B B N
Silt, light-gray, sandy, clayey ....
51it, light-gray, clayey esvieeseines
Silt, light-gray, sandy, gravelly ..
Sond, light-gray, very fine, silty,
ERATETLI 0mwsmmmoms oo ociacsw cas emasmsinriosim) Wi
sand. 1&.@1}”@1’9&-’, '?EI';V fine espa s
Till and associated glacioaqueous deposits:
T411 (7) ¢
Silt and clay, gray, sandy,
Bravelly cesveassscccsccnacsippnss

132-51-20aab
USGS test 7

Lake Agassiz deposits;
Tovsoil, black, sandy, 8ilty c.evsve
S11t, Duff cevesssneovercaerrarvnnes
Silt, 1light—gray ecccerevccnsasscnse
Till and associated glacioagueous denosits:
S5ilt and clay, light-gray, some
fine gravel seesecorsrvsporcossess
Ti1l:
Silt and clay, light-grayr, with fine
BTAVEL seevcvseresvcncncangsrvones
Silt and clay, dark-gray, gravelly .

- 50 —

Thickness Depnth
2 2
I 9

11 20
10 30
20 50
25 75
29 104
96 200
3 3
27 30
35 65
70 135
4o 175
25 200




LOGS OF WLLS A TIST HOLTES - -~ Contiaued

132-51-20bba
USGS test 9

Formation Material

Leke Agassiz denosits:
Clay, vellowish-buff ...cvevveeve.. .
5i1t, light—gray escercennenencnnne
Silt, light-gray, some fine gravel .
Sand, light-gray, very fine, silty,
some fine gravel ...ceeeevencssnne
Till and associated glacioaqueous devosits:
©ore (1)
Silt, light-gray, sandy, some fine
Bravel cieievesnsiscerirasanrarvas
Glacioacueous doposits:

Gravel, gray, fine to medium, sandy.

Grovel, gray, fine, sandy, very
silty LR N N I B B B R BB BB R I B B B

132-51-20ddd
USGS test 6

Lake Agnssiz deposits:
Tonsoil, DlAcCk eeeeerercrevrscoennes
Clay, grayish-buff, sandy, gravelly,
Clay, yellow~buff ............. e
S11t, BYay c essarnissssnsssocissioe
Si1t, gray, o048y ceeeescess-ssacses
711l and associated glacloaqueous deposits:
Till:
Silt and clay, gray, slightly
EYNVOLLY eocessnscscrscscassssnsss
Glacioaqueous deposits:
Gravel, gray, silty, sandy ...e.seee
Ty
511t and clay, gray, slightly
ETAYELLY wewpvs wesss eiie s caan e sae

s

Thickness

10

38
22

Lo

75

15

13
55
62

18

Depth

10
ug
70

112

187
195
210

18
73
135

153
156

164




LOGS OF ""ILLS ATD TEST HOLES - - Continued

132-52-14d4
USGS test 27 LR

Formation Material

Lake Agassiz deposits:

Topsoil, sand, brown, clayey erece-..
Sand, yellow, fine, silty e.....vese
5ilt, grarish-buff to gray, sendy ..

132-H2-2aas
USGS test 32 LR

Loke Agassiz deposits:

Topsoil, silt and clay, dbrown-black,
ith £ine gand. s s vesadien
S-nd, buff, very fine, silty ....
Sand, whitish-grey, very fine to
maedium, clean; becomes finer with
depth IR B B O B B B B B R B R R I B N B
Sand, light-grar, verr fine, silty .
Clay, light olive-gray, silty evesae

132-52-2bbb
USGS test 31 LR

Lake Agassiz deposits:

To»soil, dark-brown, with very fine sand

Hhd, 8118 sasemmriwarms oo e -
Sand, buff-brown, fine silty .......
Sand, light-groy, very fine to

COAYSC osssvsessssacass Feecesnem g

Send, grav, very fine to fine,

Silt:.r TR S B R R I I R B B IR R )

Blaxy, grewy BILEY sessecvnsviassnvise

- 52 -

Thickness Denth
2 2
10 12
90 102
2 2
5 T
30 37
5 %)
5 47
2 2
15 i7
4o 57
10 67
10 77




LOGS OF WILLS AWD TZST HOLES - - Continued

132-52-33dd
USGS test 20 LR

Formation Material Thickness Denth
Loke Agassiz denosits:
Sand, dark-brown, very fine, silty .. 1 7
S=2nd, light-brown, very fine to fine,
gillby v sinsweavesasey SRREEe e e 5 12
Silt and clay, buff-gray, sandy e.... 15 27
Sand, light=gray, very fine to coarse,
BRIGCT v s v woviess T m— - 5 72
Sand, light-gray, very fine to corrse,
silty, with fine to medium gravcl . 5 37
Sond, light-gray, very fine to coarse,
5 Ly SR —— 5 4o
Sand, licht-gray, verv fine to
COAYSE espsaes-- SemErE e Leun s hmes 35 Fi
5ilt, light-gray, clayev, sandy «.... 15 92
Si1t, light-gray, Clayoy ecesvescssees . B 97
132-H2-12abe
T'SGS test 18
Lake Agassiz deposits!
Topsoil, Dlack eesecececpsosassnscnes 2 2
Silt, yellow seveuer.vevnns Sedn M e B 7
Clay, gray-brown, Silty eeee.cveeve.as 79 86
Till and associnted glacloaqueous denosits:
111
Silt, gray-brovm, clayey, sandy,
Eravelly: avs i ensni sdsnsencannaane 19 105
5ilt, gray-brown, clayey, with fine
BANR cosveinnin vevaee PR §sEE e 89 194
Glacioaqueous deposits:
Sand, dark-gray, medium to coarse,
with fine gravel ...vevrvves.n -y 1 195
Till:
Silt and clay, gray, sandy, gravelly. 13 208
Glacicaqueons deposits:
Sand, coarse, with fine gravel,
ClaYey sasmsaerossessneree vy e &3 2 210
Til1l:
o sample taken. Driller's log records
clnay, dark-brown, small amount fine
ETAVEL qeseesssonresssnencssssscsns 10 220

% 5%




LOGS OF WILLS AND TEST HOLES - - Continued

1%2-52-12bbb
USGES test 28 LR

Formntion Material Thickness Depth

nke Agassiz denosits:
Topsoil, fine sand, brown-black,

CLATEY saeipvcssninsninodnshansesa 2 2
Sand, yellow-brown, Clayey eeeescsss 10 12
Si1t, light-gray, sandy, clayey s.ee 15 27
Silt, light olive-gray (bit sample). 27

132-52-12ccc
USGS test 27 IR

Lake Agassiz deposits:
Topsoil, silt ~nd clay, brownish-

blaCk, Sa.ndy Y I TR Gl sse s ey e 2 2
Silt and clay, yellowish-buff to

vellowish-groy, sAandy ceeesesssses 20 22
5ilt, light olive-gray, clayey ..... L5 27

132-52-12d4azx
USGS test 17

Lake Agassiz devosits:
Topsoll, Black sisanves e vamesnasess 1 1
Silt and clay, yellow-brown, ssndy . 8 9
S5ilt, light olive-gray, clayey, clay
pebbles, some very fine sand from
B0 60 B0 FEBE wwsuseveevmuies sene 61 70
Till and associated glacioaqueous deposits:
Silt, light olive-groy, clayey, with
fine to coarse sand and shsle nnd

dolomite gravel ecaceveaseveicvens e 35 105
511t and clay, light-gray, with small

amount very fine sand ....cciennne 65 170
5ilt and clay, light-gray, sandy,

ETATRLLY wewmnaws anwm sowuss emes wie b 25 195

S5ilt and clay, dark-gray, sandy,
with some mecdium gravel at 215
tO 220 feet L R R I R I I I I S ) 35 230

- 54 -




LCGS OF WHELLS AWD TEST HOLES - -~ Continued

132-52-36ddd
USGS test 26 LR

Formation Material

Lake Agassiz deposits:
Topscil, clay, black to browm,
gandy, slliy werscessiadnssssninss
Clay, buff, sandy, sSiliy s:veacssees
Sand, buff, very fine, clayey «.....
S5ilt, buff to gray, sandy with
fine gravel ec.ececevcscccssencnnne
Clay, light-grry, silty, with some
large 2ravel eevescacsncrrnens. il

133-51-20bbb
USGS test 24 LR

Lake Agassiz deposits:
Sand, brown, very fine, silty ......
S5ilt, light creamy-brown, sandy ....
Sand, groyish-buff, very fine,
BILEY wrenenemmm e g
Sand, light-gray, very finc to fine,
B1LEY wewwviwwa vain R A
Clay, light-gray, silty, sandy .....
Clay, light olive~grav, silty ves..s

132-R1-28cce
USGS test 34 LR

Lnke Agnssiz deposits:
Topsoil, sand, brown-black, very
TING pummasnbannnsmmnsvmane some s
Silt, yollowish-brown, sandy .......
5ilt, gravish-bdrown ....eveceveceess

- hh -

Thickness Depth
2 2
10 12
15 27
20 L7
5 52
[; 7
5 12
5 17
50 67
5 72
5 17
2 2
5 7
20 27




LOGS UF VWELLS AD TEST JOLLS - - Continued

133-51-28ddd
TUSGES test 35 LR

Formation tnterinl

Lake Agnssiz doposits:
Topsoil, brownish-black, s~ndy .....
Sand, ycllowish-brown, very fine,
very Silt}' Se BB Tt sR e b s
S5ilt, light olive-grayr, clayey,

sllllnd;‘ L B AT B B IR BT B B I B B B R I B .-.

133-51-29bbb
USGS test 23 LR

Inke Agnssiz depcsaits:
Sand, light gray to buff, very fine,
=5 B PO I W= 0 R R
Sand, gray, silty .viviiiersincncnnn
Silt and clar, light-gray, sondy ...
Clay and silf, &ray seeisssiavesvans

133-51~29¢cbb
USGS test 37 LR

Lakc Agassiz deposits:

Tonsoil, brown-black, very fine,
SANAYT waeaie e v s AT R ERR R e

Sond, vellow-brown to buff, very
fine, ClAYEY eveccrsrarcnsnnans

Send, gray, fine to medium, with
coarser conl flakes ,..vcevvenniane

Clarr, STAY sisassevere sbonvassivsins

_ 56 -

Thicknoss Denth
2 2
5 7

30 37
T 7
60 67
10 17
5 82
2 2
15 17
a8 72
5 7




LOGS OF WZILLS AYD TEST HOLES - - Continued

133-51-3144d
USGS test 21 LR

Formntion Material Thickness Deoth

Inke Agassiz deposits:

Topsoil, black, 8210 eeccovenscncon 2 2
Silt, buff, sandy eecegessrssecpense 5 7
Send, buff, very fine «.yir:irir:rye 4o L7
Sand, DL, BAIEH onawenon s g sgeg 10 57
Silt, buff, slightly sNAY ecevovey. 5 62
11 Erayish-buaff i.iisnssnisssvins 5 67
133-51-32bbb
USGS test 22 LR
Lokc Agnssiz deposits;
Sand, brown, fine, silty sevevivanss 12 12
Seand, gry, fine, GLIEY cevevsvvvess 60 72
S~/nd, bduff, very fine, silty ....... 5 17
gilt, baff, SMEY ises epmeverarbbses 5 &2

w 57




LOGS O WELLS AVD TEST HOLZS - - Jqntimied

133-51-32bcb
USGS test 21

Formation Mnterinl Thickness Depth
Lake Agnsselz demoslts:
TOPSOil, blﬂck L BB B B B B N O B I O IR l 1
Clay, yollow, sandy, Silty. cereecsee 6 7
Sand, light-gray, fine, silty ...... 63 70
Clay and silt, light-gray, sandy ... 75 1h5
Ti1l and associrted glacioaqueous deposits:
Ti11:
Clay, light-gray, sandy, gravelly .. 19 164

Glrcionqueons denosits:
Gravel, light-grary, fine, sandy,
MY snsres voesmnsemsmann e asasd 5 169
21123
Clay, light-gray, s~ndy, gravelly .. 61 230

133-51-32cbb
USGS test 36 LR

Lake Agassiz deposits:
Tonsoil, silt =nd very fine send,

yellowish-bTroWn ceeeenescacnencsse T T
Sand, light-buff, very fine, 67 to

78 Toob, LAY oo sewsueien sensnis &5 72
Silt, light-buff, sAndY eeeaveiceone 5 11
Silt, light—gray, clayey eviseiccess 5 &2

w (8




LOGS OF VLSS A¥D TEST HOLES - - Continucd

133-52-25ddd
USGS test 33 LR

Formation Materinl

Loke Agnssiz deposits:
Tonsoil, brownish-black, sandy «....
Srnd, yellowish-brown, very fine to
fine, silty, coarser from 17 to
22 Toet sssnvecnscnsccccnccssasnns

Sand, light-gray, very fine to medium,

silty, meny coal flakes from 37 to
42 fect, finer and silticer below L2
fBGt T T R R R T N N L
Silt and clay, light-grey, with very
fing sand evesws sesnvanos ipsenpie
Silt, light olive-gray, Clayey ssess

133-52-3l4edd
USGS test 30 LR

Loke Agnssiz deposits:
Topsoil, brown, with very fine sand
and silf ssesesssssonsvsnr e cnrnne
5-nd, orange-brown, very fine,
8ilbY asvsvesvinscisivaiarsniringe
Sand, whitish-gray, very fine, silty
(some medium to conrse sand below
- L R —
Clay and silt, sandy, with fine to
medium gravel sevesciassssressinse

75998
.

Thickness Denth
2 2
20 22
30 52
5 57
5 62
2 2
5 7
45 52
) 57




	page 1
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11
	page 12
	page 13
	page 14
	page 15
	page 16
	page 17
	page 18
	page 19
	page 20
	page 21
	page 22
	page 23
	page 24
	page 25
	page 26
	page 27
	page 28
	page 29
	page 30
	page 31
	page 32
	page 33
	page 34
	page 35
	page 36
	page 37
	page 38
	page 39
	page 40
	page 41
	page 42
	page 43
	page 44
	page 45
	page 46
	page 47
	page 48
	page 49
	page 50
	page 51
	page 52
	page 53
	page 54
	page 55
	page 56
	page 57
	page 58
	page 59
	page 60
	page 61
	page 62
	page 63
	page 64
	page 65
	page 66
	page 67
	page 68
	page 69
	page 70
	page 71
	page 72
	page 73
	page 74
	page 75
	page 76
	page 77
	page 78

