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GEOLCGY AND OCCURRENCE OF GROVND WATER
IN TUF STREZETER AREA, STUTSMAY, LOGAN, AND
KIDDER COUNTIES, NORTH DATOTA
By

Quentin ¥, Paulson

ABSTRACT

The Streeter area as described in this remort, is located be-
tween 99°15' and 99930' west longitude, and 469307 and U6°U5' north
latitude, and covers approximately the southwest quarter of the
Streeter quadrangle. Streeter is the only comrmunity in the area.

Glacial deposits underlie the surface of the entire ares, gen-
erally to a depth of more than L00 feet. The youngest glacial de-
posits are of late Wisconsin age and comprise rugged end moraines,
outwash deposits; gronnd moraine, and ice-~contact features, ZEnd
noraines tentatively assigned to the Allamont and Gary systems ex-
tend across the area in a southeasterly direction and are separated
by a flat outwash plain which is underlain by sand and gravel de-
posits known to be at least 64 feet thick in one location,

An older drifi sheet, underlying the late Wisconsin drift and
believed to be of pre-~Wisconsin age, was penetrated in some of the
test holes drilled west of Streeter. The older drift, where pen-
etrated by test drilling ranses in thickness from 7 to 91 feet and
is much weathered.,

The Plerre chale of late Cretaceous age underlies the older
drift and forms the bedrock over most of the area excent in the

extreme western part where the Fox Hills sandstone, also of late
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(}retaceoua age but younger than the Plerre shale, may be present.
‘l‘ha Plerre shale is the oldest formation penetrated by test drilling
but oll and gas explorations in near-by areas indicate the presence
in the Streeter area of the Niobrara formation, Benton shale, and
Dakota sandstone, all of Cretaceous age. The Cretaceous formations
are underlain by Jurassic and Paleozoic formations which overlie
the pre-Cambrian crystalline complex,

A shallow aquifer in the late Wisconsin drift in the immediate
vicinity of Streefier was outlined by test drilling and geologice
investigation, The aguifer, which consisis of coarse sand and
gravel, has an estimaled area of three-tourihs of a square mile
end an average saturated thickness of 15 feet, It is estimated
that about 500 miilion gallons of water, or about 1,500 a.cre—feeﬁ.
is contalned in transient storage in the aquifer, The agquifer is
favorably situated for replenishment.

The cutwash deposits cover about 30 square miles in the area
covered by the report and constitute the most important aquifer.
Where penetrated by the test drilling, the outwash deposits are
unusually coarse and relatively free of clay and silt. The average
saturated thickness of the deposits 1s estimated to be not less
than 20 feet and the amount of water contained in them in transient
storage is estimated to be not less than 75,000 scre-feet.

Gravel assocliated with the older drift apparently is a source
of water for a number of farm wells west of Streeter. However,
1little is kmown concerning the amount of waier avallable from this

gource.




The Pierre shale constitutes a weak aquifer in most of the
area, from which a rather large number of farm wells obtain water,

The chemical quality of the ground water available from the
different aquifers in the area varies widely, and even the water
from wells belleved to tap the same geologlc source varies widely
in mineral content. Dissolved solids in five water samples col-
lected from wells in the shallow aquifer at Streeter ranged from
330 to 3,600 parss pef million., This water generally 1s excessively
hard and, in the closely populated parts of the village, very high
in nitrate, Water in the outwash deposits is hard but is generally
moderate in dissolved solids. Water obtained from wells thought to
end either in older drift or in the Fox Hills sandstone is generally
low in diesolved soilds and is moderately hard, The Plerre shale
yields water that i1s moderately to exessively hard and somewhat
highly mineralized.

Exessive quantities of iron were observed in samples from

several sources, particularly from the Plerre shale.




" INTRODUCTION

Purpose and Scope of the Investigation

This 1s a progress report covering a part of the study of the
geology and ground-water resources of Stutsman, Logan, and Kidder
Counties, N, Dak., being made by the United States Geologlcal Survey
in cooperation with the State Water Conservation Commission and the
State Geological Survey, as a part of a State-wlde series of inves-
tigations. The purpose of these general studies is to determine
the occurrence, movement, discharge, and recharge of the ground
water, and the quantity and quality of such water available for
all purposes, including municipal, domestic, irrigation, and in-
dustrial, At present, the most critical need 1s for adequate and
perennial supplies for many towms and small cities throughout the
State wishing to construct munieipsl water—supply and seware-
disposal systems,s For these reasons, the county-wide studles ere
being started in the vicinity of those communities recuesting the
help of the State Water Conservation Commisslion and the State
Geologist in locating sultable ground-water supplies. Progress
reports, such as thls one, are being released hefore the completion
of the general studles so that the data may be available as soon
as possible for use in connection with immedinte probdlems,

The investigation in the Streeter area was made in 1949 and
1950 under the general supervision of A, M. Sayre,lehief, and
Ps D. Akin, district engineer, Ground Water Branch, Water Resources
Division, ", S. Geological Survey. The field work and test drilling

were done under the direct supervision of the writer,
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All the chemical analyses of water samples vere made by the
Worth Dakota Department of Health., Various publications and dbul-
leting were made available by the North Dakota State CGeologlcal
Survey and the University of North Dakota, Saul Aronow, geologist,
7+ S, Geologlcal Survey, visited the area, glving helpful sugges-
tions concarning_the geology, and also gave valuable criticiem
during the preparation of the report,

Tield work in the area was facilltated by the excellent co-
operation of all the residents and particularly by the interest and
assistance of Mayor Bitterman of Streeter and of other members of

the village.councll.

Previcus Investigations

No intensive investigation of the geology and ground-vater
resourcee in the Streeter area had been made previously. Todd
(1896) mepped the outer morainic systems in North Dekota as far
~north as the latitude of Jamestown (about 20 miles north of Streeter)
end he described generally some of the glacial features in the
Streeter area. His vork is extremely valusble in showing the rela~
tion of the glacial deposits in the Streeter area to those of the
much larger area of the Missouri Coteau.

Simpson (1929, pp. 148-149, 155-156, 230-236) deseribed the
area generally in his report on the geology and ground-water re-
gources of North Dakota. Abbott and Voedisch (1938, ppe 80-81)

listed chemical analyses of water taken from two wells in Streeter.




In 1946 the Indopondont Drilling Co. of Ab~rdoon, S. Dak,
drilled sevon test holos at Strorcter for tho purpose of locating a
woll water supply for muniecipal use. All the tost holers were
drilled to tho shale bodrock and sonme vere drilled to consideradble
dopth into the shalo, Ilone of the test holes was roported to have
yiclded water in sufficient quantity for municipel use, although
one vas reported to havo boen punped at the rate of sbout 20 gallons
a minute for a short poriod. The test holas are listed in the well
tables, where an aporoximate log of each 1s given., Their locations

arce shovm in figure 13,

Losebtion end Geporal Fealures of the Area
The area described in this report is located between 999157 and

99930! wost longitude and 469307 and 4645’ ncrih labvitude and covers
epproximately the southwest quarter of the Streeter quadrangle of
the . S. Geological Survey's topographic atlas, Parte of three
countles ars included. By townships, the area includes the follow-
ings all of Te 137 ., R, 69 Wo, parts of T, 138 I., Rs, 68 and 69
Wop, and T, 137 I, R. 68 Wo, in Stuteman County; parts of Tps.

137 and 138 IT,, Re 70 W., in Kidder County; ail of T, 136 I',, R. 69
We, and parts of T. 136 1T, Re. 68 and 70 W., and T. 135 ., Rs.

68, 69, and 70 W., in Logan County, The total area covered is
approxinately 215 square miles,

Streeter, the only community, is in the north-central part of
the area. According to preliminary census figures, the population
of Streeter was 647 in 1950, The village is near State Highway 30,
sixteen miles south of U, S, Highway 10, A spur of the llorthern
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Pacific Railway sorves the village from the east.

The nearest Us S, W eather Bureau station 1s at ITapoleon, about
20 miles southwest of Streeler. The average annual precipitation
recorded there is 17.29 inches, based on data from 1891 to 1950,
inclusive, Temperatures in the area commonly reach 90° ¥, or higher
during the summer end often dip to 30° F. or lower during the long
winter seascn. (U., S. Veather Bureau, 1951),

Although farming is the chief occupation in the area, con-
siderable tracts of land, especially the more rugged and bouldery
portions of: the end-morains areas, are devoted entirely to the
grazing of cattle and sheep. Vheat is the chief crop. Other grains
also are raised, and hay crops are harvested several times a year

from many of the low, poorly drained areas,

Physiogranhic Features

The report area 1s in the glaclated section of the Missouri
Platesu (Fenneman, 1931, ppr. 72-79). The portion of the glaciated
section between the Misscuri River on the west and the Drift
Prairie of the Central Lowlands on the east 1s called the Coteau
 du Missouri (see fig, 1)c The Coteau du Migsouri is characterized
largely by end moraines denosited during the last great ice invasion,
The reglen is rugged, comprising steep-sided hills snd ridges sep-
arsted by undrained or poorly drained depressions, many of which

contain perennial lakes.
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In the Streeter area, two belts of end moraine separated by
an extensive flat area of glacizl outwash were recognized and mapned
(see fiz. 2). These moraines are believed to correspond to the
Altamont, or first, moraine and the Gary, or second, moraine, accord.
ing to terminolosy used by previous workers (Chamberlin, 18¢3; Todd,
1896),

Beceuse there has been no detailed mapoings of the outer moraines
in areas adjacent to the Streeter area, there may be some question
as to vhether the end moraines in this area actuslly belong to the
Altamont znd Gery systems. Ae shown on Todd's reconnaissance map
of the outer moraines on the Missouri Coteeu (Todd, 1896, pl. 1),
the Altament moraine does not extend into the Streeter area, but
1ts eastern edge is shown to be only a few miles southwest of the
area, Althouch the (;eneral shapes and trends of the Altamont and
Gary moraines in the Streeter area as shovn on Todd's map are correct,
the actual widths of the moraines are considerably greater than he
indicated,

The nearest aress in which detniled ;®olozie manmming has been
done are the Jamestown (Willard, 1909) snd Wdgeley and LaMoure
(Bard, 1929) quedrangles, The western boundaries of these quadrangles
are sbout 10 miles east of the Streeter area, From the southwestern
and northwestern parts of the Jamestown and Edgeley quadrangles,
respectively, end moraines believed to beloang to the Altamont and
Gary systems are repﬁrted to extend northwestward into Logan,

Stutsman, =nd Xidder Counties.




There is scme reason, therefore, to assume the presence of
both the Altamont and Gary moraines in the Streeter area, and these
nemes are used in this report to identify the two morsines in the
area. Extensive outwash deposits in the western and southern parts
of the area separate the two moraines,

The end moraine southwest of the outwash deposits is assigned
to the Altamont syatem. In the Streeter area the Altamont probably
13 not as prominent as it 1s elsewhere in North Dakota, although
the locsl relief is generally 50 to 100 feet,

The comparatively flat sendy plain separating the Altamont and
Gary moraines is underlain by deposits of glacial outwash, The
southern and extreme northern ends of the plain are moderately rolling.
Most of the drainage from the outwash plain is towerd Alkaline Lake,
a qu miles west of the Streeter area, but a part is toward Lake
George, which extends into the northwest corner of the area.

The Gary moraine is well developed and constitutes the largest
and most prominent physiographic feature in the area, It attains a
relief =and ruggedness unusual for end moraines deposited by conti-
nental lce sheets., The moraine is esnecially well developed in a
comparatively narrow belt of near-parallel ridges crossing the area
from northwest to southeast, marking successive portions of minor
lobes and reentrants in the ice front, TFor purposes of discussion
the belt of ridges has been divided into two areas, marking sub-
lobes "A" and "B", and, to the southeast, an interlobate moraine

"ot (gee fig. 2).




Although the individual ridges are rarely more than 50 feet
higher than the intervening troughs, the entire mass of ridged
moraines in sub-lobes "A" and "B" ig about 200 feet higher than the
outwash plain areas, and the interlobate moraine "C" 1s 300 to 400
feet higher,

Most of the area east and northeast of the ridged end moraine
congists of knoband-kettle end morailne. There are, hovever, a few
imall, isolated areas of flat to gently rolling ground moraine and
some small areas of outwash, In the northeast corner of the area
the ground moraine lg modified so greatly by deep kettle depressions

a8 to have a relief rivaling that of the end moraine areas,

Present Water Supply and Future lTeeds

Residents in the Streeler area are almost entirely dependent
upon ground water as a source of water supply. There are no
streams of any significance in the area and prastically all surface
water occurs as small lokes or swamps, most of which have no surface
outlets. Most wells in the area obtain water from sand and gravel
associated with the glacial drift, Many, however, obtain water
from the upper part of the bedrock underlying the drift, the Plerre
shale in nost of the area and the Fox Hills sandstone in the western
parts Wells that obtaln water from sand or gravel in the glacial
drift range in depth from only a few feet Lo 160 feet, Wells that
cbtain Watér from the shsle are generally reported to be more than
160 feet deep. The deepest well in the area ends in shale and is

reported %o be 400 feet deep,
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At present the greatest demand for water in the area 1s in the
village of Streeter, where it ls estimated that a dependable supply
of approximately 65,000 gallons per day would be necessary to main-
tain an adequate water-supply and sewage-disposal system. Thers is
no public..supply system at present, Most farm residents in the |
area report dependable well supplies, although some of the shallower
wells are reported to have gone dry or to have been inadequate
during the recent dry yesars.

Except for several drilled wells more than 300 feet deep, all
domestic and industrial supplies in Streeler are obtalned from
shallow dug or bored wells. The shallow wells range in depth from
8 to 35 feel and the average depth is 20 feel, The total number of
wells in Sireeter exceeds 100. Most are equipped with hand pumps
but ¢ome are equipped with automatic pressure systemse

The water from the shallow wells in Streeter is used for most
domestic puiposes, Raln water, collected and stored in cisterns,
is used for purposes for which softer water 1s desired,

The glazial-outwash area in the wgstern part of the Streeter
area appears to be npotentially irrigable through the use of ground
water, Most of the outwash area is a commaratively flat, sandy
Plain thal slopes gently to the west., The gurface of the plain
probably would require very little modification in order to mgka
it sultable for irrigation. The soil and underlying deposits of
sand and gravel are loose-textured and would permit excellent sub-
surface drailnage, so that there would be small danger of water-

logeing.




Little quantitative information is available at present con-
cerning the permeability of the outwash materials and the amount of
water available from them on a continuing basis. The results of
the well inventory snd test drilling, however, indicate that fairly
large amounts of ground water should be available from this area

for irrigation or other purposes,

wall-lumbering Sysiem

The well-numbering system used in this report is based upon
the location of the well with respect to the land-survey divisions
used in Norih Dakota. The first mumber is that of the township
north of the base line which extends laterally across the mlddle
of Arkansas, The second number is that of the range west of the
fifth principal meridian, The third number is that of the section
within the designated township, The letters a;, b, ¢, and 4 deslg-
nate, respectively, the northeasit, northwest, southwest, and south-
east quarter sections, quarter-quarter sections, and quarter-quarter-
quarter sections, denending on their pusition in the well number.
If more than one well occurs in a 10.-mcre tract (quarter-quarter-
quarter section) consecutive numbers are given to them as they are
scheduled. This number follows the letters. Thus, well 135-70-
22dddl 4s in Township 135 North, Range 70 West, Section 22, It 1is
in the southeasi quarter of the southeast guarter of the southeast
quarter of that section and was the first well scheduled in the
10-acre tract. Similarly, well 137-69-28abb (see 1'SGS test 313,

fige 2) 1s in the NWANWINEL sec. 28, T. 137 N., R. 69 W, IMumbers
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for wells not accurately located within the section in the field
may contain only one or two leiters afier the section number, indi-
cating that the location of such vells is accurate only to the quar-
ter gection or the quarter-garrter sestion, respectively.

The following diagram, showing the method of numbering the
tracts within a section, may be helpnful to the reader in referring

from the illusirations to the well tables and legs.
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GEOLOGY

Nineteen test holes were drilled in the area with a hydraulic
rotary rig in order to determine the nature of the wnderlying form-
ations, especially thelr water-bearing properiies. Additionsl in-
formation concerning the formations was obtained through the well
inventory and by fileld investlgations of the surface geology. 'The
logs of the test holes are glven on pages 63-72, and a falrly com-
plete inventory of the existing wells in the area is given on pages
51-51.

Because the most nromising ground.water potentialities in the
Strester area lie in the glacial drift, test holes were drilled only
to the top of the bedrock. In some places shailow test holes, approx-
imately K0 feet deep and not reaching the bedrock, were drilled to
investigate the extent and thicknesses of near-surface aquifers,

The surface formation is glacial drift of late Wisconsin age
and includes end moraine, glacial-ouitwash deposits, small patches of
ground moraine, and various ice-contact features, Underlying the
late Wisconsin drift are scattered remnants of an older driff shest,
The older drift is deeply weathered in some plasces and appears to
be more stony than the younger drift. The age of the older drift
1s not definitely known but it is believed to have been deposited
during one of the pre-Wisconsin stages of glaciation,

The older drifi, where menetrated in test drilling, rests direct-
ly on the bedrock, which in most of the area is the Pierre shale of

Late Cretaceous age. In the extreme wesiern part of the area a
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younger formation, possibly the Fox Hills of Late Cretaceous age
overlies the Pierre shale. Avallsble information from nearby areas
indicates tha presence in the Streeter area, below the Pierre shale,
of the Niobrara formation, the Benton shale, the well-known Dakota
aan&atone, and Paleozolc formations. The oldest Paleozoic formations

are underlain by lgneous or metamorphic rocks of pre-Cambrian age.

Late Wisconsin Drift

End Moraine
Altamont moraine

The end moraine in the extreme southwestern part of the area
(see fig., 2) is tentatively assigned to the Altemont system, The
Altamont moraine was named by Chamberlin (1883, pp. 378, 385, 393,
403) for its prominent occurrence near Altamont, S, Dak. It is the
name given to the outer or first moraine of late Wisconsin age that
extends southeastward through North and South Dakota east of the
Missouri River and apnroximately parallel to it.

The moraine was mapped by Todd (1896) as far north as the North-
ern Pacific Railvay, which crosses North Dakota nesr the 47th par-
allel, It appears evident from Todd's description and map, and from
a study of the aerial mosaics of the area southwest of the Streeter
area, that the Altamont moraine has a southeasterly trend and is
about 10 miles wide in the Streeter and adjacent areas.

The portion of the moraine in the Streeter area has largely a
knob-and-kettle surface and the local relief is generally 50 to 100

feet. The moraine becomes increasingly rugged end complex toward the
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southwest, where the relief is estimsted to be in excess of 100
feet, The surface of the moraine is extremely stony and it 1s not
particularly suited to cultivation,

Along 1ts northern and eastsrn edges in the Streeter areas, the
Altamont moraine is rather subdued and merges gradually into the ad-
Joining outwash deposits. In many places it is necessary to distin-
guish between the two types of glacial deposits mostly on the basis
of soil 1lithologys the light, sandy, loose-textured, well-drained
s0il of the outwash devosits is readily distingulshed from the darker,
heavier-textured, clsy-rich soil of the end moraine.

Integrated drainage in the moraine is nracticélly nonexistent,
and many small lakeg lie at different elevations with no surface

interconnection,

Gary moraine

The largest part of the Streeter area is included in the Gary
moraine, The Gary moraine was named by Chamberlin for its prominent
oocurrence-near Gary, S, Dak, (Chemberlin, 1883, p. 393). It is
northeast of and parallel to the Altamont moraine and, in North
Dakota at least, it is probably the second moraine deposited by the
continental ice sheet during late Wisconsin glaciation,

In the Streeter area the Gary moraine exhibits two strikingly
different types of end-moraine topography as shown on figure 2.
They consist of a rather narrow bvelt of near-parallel morainic ridges
formed =slong the western edge of the moraine and a much larger area

of knob-and-kettle topogranhy east of the belt of ridges, The area
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sub=lobe in upper left
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view of ridged end morai

and ™B"

Figure 3o==Aerial



of ridgec ~oraine inclides enall raichee of knob~and-kettle torocgraphy,
anf vice versa,

The bhelt of near.marellel ridees pennrally is the most rucred
antl has the greatest srnount of relief in the Streeter sres, The
B2lt ranges in widith from lege than a mils st its northern end 1o
nearir 3 miles at its southern end. Il crosses the lower two.thirds
of the aren from noribwest to southerst, maiking a series of miuor
lohes and reenirorts. For enre of relerence 1t is dividsd into sub-.
lobes WA an= "2 gné, 4o the sontheas!, on intourlobatacnoraine H0%,

In su®-lobes "APM and #3" the ridges are the longest snd most
clearly deiined, Teins easily discernible on ths ground -nd in aerial
photorravis (fig- 3), The individwnl ridges range in length from

raf feeb to more than 3 miles if pans are inciluded. Some

o3
=
e
=
2]
]
o
o
[
=
e

of the ridres are terainated by intersection with other »idres or
are cul tarourh by lacial-meltweter channels. DMost of %he ridges,
hovever, end without -y armereat relstionshivn to ciher Land—surfnce
faaturey,
Yhe creste of the ridres are;, on the avernsze, sbout 500 feel
avart and esre genecally aboat 50 feet hisher than the intervening
tronghse In sec, 12, W, 125 7., R, 70 W, one of the most nmroninent
ridges 1s mmovm to have ar altitude of 2 Q75 feeb, which is zbout
2C0 feel hizher than the ovutweash area ndjmcent on the southwest.

A rather gmectacular develormeni of end moraine 1s fouund in the
interlobave noraine "C" in the coulhensvern part of the arsa, In
eerial view, i forms a brizuml-r reentrent whose apex points east

( see figs, 2 and 4), As seen on the sronnd from either ihe north or

-t

.



Fipure L.=--Aerial view of interlobate moraine,



tho south, th~ int-rliobat~ norainn sanonars ns a nassive nast-wost
ridgn (soe £ig. 5) which cen bn tracad soverel milss. Ona of tho
highor nerainie hills nsar the centor of sce. 13, T 134 IT., R, 68
We, Was dotomined by altinctor to bo about 400 fo-t highor than tho
ground norainn adjaconv on the north, The unusual height 2nd nas-
sivoness of tho norainn in this ar~n 1s dun to tho fact that, in
nffoct, it 1s a conposito of two nmorainns formad in a roentrant in
the 1c~ ghont, It apneonrs possibl~s that the Altanont noraine nay
have boon rosponsibln, in part, for tho fornation of th» r~ontrant,
inasmuch as that nornino formed a barrinr inpeding the wostward
advanca of the 1ce, The Gsiy and Altanont nmorerinos are gonorally
soparatod by loss then 2 nilns, and in placos thoy aro in actual
contact with oach othor,

Tho ridges in tho intorlobato norainc aroc not as woll definod
in arcal vinv as arc thosc of sub-lobos WA" and "BW, ¥Fow of tho
ridges can bo $racod for norc then half nilos Rathor large arcas,
as in soc, 14, T. 135 1T, R. 69 W,, contain no ridges that are appar-
ont on the aorial photographs. Thosc arcas havo a ruggod knob-and-
kottlo surfaco which, in placos, is rathor dooply inciscd by glaclal-
noltwator channols.

Glacial-neltwater channeld ilssue from several places along the
western sdge of the belt of ridged rnoraine and rlso from the north-
ern edge of the interlobate moraine, The chrnnels are generdly broad
and shallow (see £ig. 6) end most of then are less than a mile long.
Most of the channels exaninsd contein sand and gravel and thelr floors
are approxinately at the sane elevations as the adjacent outwash

deposits,.




Figure 5.--View of northern edge of interlobate moraine "C", looking south
from a point a quarter of a mile-south of State Highway 3L in the NE} sece.

10, T. 135 Nc’ Ro 69 w.
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Thin deposits of Recent alluvium and slope wash probably occur
in the meltwater channels and in some of the deeper troughs separa-
ting the ridges, but these deposlts were not mapped during the
present invesiigation,

Af nresent; stream flow occurs intermittently elong most of the
meltwater channels. Small intermittent streams occupy some of the
deeper and more continuous troughs of the ridged moraine which lie
at right angles to the meltwater chrnnels, forming in places a some-
what rectangular drainage pattern.

All the ridges examined are composed of till ard their surfacas
are strevm wilh boulders of crysialline rock, limestone, and dolomite,
In sec. 18, T, 135 N,, R. 68 W,, near the end of the apex of the
interlobate moraine, the ground surface is especially bouidery. The
boulders are heaned up in east-west ridges,

The belt of rldged moraine constitutes a tyne of end moraine
which appears to be unasual in both origin and tbpographtc form,
Similar types of end moraine occur in scattered areas.in the form
of "swell and swale' patterns in Iowa, and as "minor moraines" in
Minnesota and South Dakota (Gwynne, 1942, pp. 200-208; Gwynue, 1951,
Pps 233-250). They occur in late Wisconsin drift and have been
interpreted as annual end moraines caused by the seasonal fluctua~
tions of the margin of the ice sheet, Apparently during the summer
months, when the greatest amount of ice wastage occurred, the ice
front receded, dropring glacial debris of clay, sand, gravel, and
boulders along its margin, During the following winter the ice

front readvanced, covering part of the deposits laid down earlier
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and probably "bulldozing" the ridge formed earlier, accentuating its
sharpness. During the succeeding summer, melting again prevailed
along the ice margin, causing more till to be dsposited, and the
process was rspealed. Thus, the ridges in sub-lobes "A" and 'B",

at leasb, may be arnual ead moraines denosited for the most part
during the summer months but probably accentuated during the winters
by the readvance of the ice front.

The area east and north of the belt of ridged end moraine con-
gsists mostly of typizal kacb-and-kettle end moraine similar to that
describsd in the secilon on the Altamont moralne. Small areas of
grouad moraine, ouitwash, and ice-conlact deposits are also present,
Rellef in the knob-and-kettie moraine probably exceeds 100 feet in

places,

Outwash Deposits

Cutwash sand and gravel flanks the western edge of the Gary
moralne along most of its extent in the Streeier area (see fig. 2).
The deposite form a broad, comparatively featureless plain or apron
(see fig, 7). In the southera part of the area the outwash devosits
narrow Lo & band 2 to 3 miles wide between the Altamont and Gary
moraines. The deposits in this area and thoss in the extreme north-
ern part of the srea may be relatively thin and are characterized
by a somewhat rollinz topography-

'Practically everywhere in the sarea the esstern limits of the
outwash are sharply defined by the abrupt slope of the Gary moraine.

The western and southern edges are more gradational and are not
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Figure 7.-=-View of outwash plain, looking west from the Gary moraine in the
NE cor. NW; sec. 30, T. 136 N., R. 69 W.



easilr determined. decause the derosits are hounded oa hoth east

{ by morsinic hillg, the impressicn is given of a broad, flat

L]

valley trendiing norihuiest,
Approxinately 30 square miles of the {lreeter area is underlain
by the oulwash send and gravel., The devosits exbend west of the area

mapped durians the pressat iaveslisaticn zo thnt its entire extent is

not lmewn, althoush it wrobsbly encescds R0 square miles in total area,
The plair formed B the outvash deposiis slores ~enily to the

novbhrrest.  Alkeline Loke, whlch is several milee west of the Streeter

ares, recelves rosi of the nresent- doy Arainage from the plain, THow-

tecause mose of the nrecip-
itation in the srea lg abgorbed by the outwosh deposits.

Two test holes, " SGS tests 307 (136-70.153dd) and 308 (136-70-
22364d), were drilled in the outwash-. The locations of the test holes
are shov 1n fignre 2. A zeolocic secbion includin' them is shown
in flpure 2. 7TE0S best 307 wasg Ariiled sbout a mile soutlnrest of
the front ¢dre of the Grry moraine. The thickness of the outwash
deposiis at this location is bl feeb, and they consist of stratified
gand and grevel, TTSGT btest 30E was drilled slichtls more than a
mile southwesv of 307 and penetrnted 39 feet of coarse sand and
gravel, The Llogs of the test holes are ~iven on page 63;

In orcer to illustrota more clearlsy the nature of the outwach
demosits, sasmles of drill cubiings telen from 73G5 test 207 were
grouned logether in 1E-foct sections aud were photosraphed to scale.
The "vhoto-log"® is shoum in figure @, The denosits range from fine

to very cezrse s=nd in the wr.er 20 feet nd prade dovnward into very
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FIGURE 8 .-GENERALIZED GEOLOGIC SECTIONS IN THE STREETER AREA.

(LOCATIONS OF SECTIONS SHOWN IN FIGURE 2)



DEPTH FROM WHICH SAMPLES WERE OBTAINED, FEET

FIGURE 9.— PHOTO-LOG OF OUTWASH DEPOSITS OBTAINED
FROM USGS TEST 307 (136-70-15ddd).



coarse gravel and layers of pebbles half an inch to an inch in
diameter, The deposits are unusually free of clay »nd silt, con-
taining less than 1 per ceant of these constituents. During the
test drilling it became neceasary to use seversl 100-pound sacks
of drilling compound in order to thicken the drilling fluid and
effectively seal off the coarse sand and gravel,

The outvash deposits were lald down by meltwater streems is-
suing from various points along the ice front at the time it cocu-
pled the position nov marked by the Gary moraine and possibly for
some time after, The streams furnishing the sediments probably
originated some distance back from the ice front, However, only
the lower parts of the channels are preserved, as most of the
upper reaches vwers formed in close contact with the glaciasl ice
and consequently vere obliterated by meltwater or movement of the
ice,

During the initisl stages of deposition, the outwash probably
was accumulated in alluvial fans at the mouths of the various
streams. Most of the debris held in suspension was quickly dropped
as the streame lost their veloecity on reaching the floor of the
outwash, Particularly favorable places for the accumulation of
alluvial fans apparently vere located at the junctions of the au'n—
- lobes; one such place is located at the reentrant in the Gary mor-
aine in ths NB} sec., 22, T, 135 N., R. 69 W, (see figs. 2 end %),
The thickness of the deposits in thie alluvial fan is unknown, but

the upprer 3 feet was determined by means of augering to consist of
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very coarse sand, pebtles; and cobbles. The surface of the dep-
osits exhibit fossil-current and channel markings which are readily
discernible in thne aerial photographs,

Apparently, as alluviation progressed; the separate fans, ex-
tending outward and laterally, coalesced to form s hroad apron or
outwash plain whose deposits are thick enough to mask effectively
the configuretion of the underlying topography over many square
miles. The drainage was mostly northwest o the elongate depression
in which lie Alkaline and (eorge Lakes, Aerial mosaics of the
Alkaline Lake area show a broad channel trending norchwest from the
northern end of the laks. The channel ceonnecis the outwash plain
in the Streeter area with a much larger body of outwash to the north
end west, ‘on which the villages of Tappen and Dawson are situated.
It seems likely that much of the meliwater from the ice sheet es-
caped via this route and contributed to the Long Lake dralnage
system, vhich trends southwestward and 1s tributary to the Misgouri
River.

In the southern part of the Streeler area, a part of the
Altamont moreine evidently vwas near enough to the 106 front to act
as a drainnge divide (as well as a barrier to the advance of the
ice) camsing most of the meltwater from the ice in that part of the
area to be diverted toward the southwest., Aerial mosaics of the area
southwest of the Streeter area show a wel}-defined glaclal channel
trending scuthwest, which probably is tributary to the Beaver Creek

drainage system.




Ground Moraine

Ground moraine occurs only in several relatively small, iso-
loted areas, as shown in figure 2, The ground moraine in the areas
is similar to the end moraine in both lithologzy esnd water-bearing
properties, Hovwever, its topographic expression is different enough
to permit 1t to be mapped separately.

The ground moraine is generally composed of till and forms long,
smooth hills having a gently undulating or ¥swell and swale" topo-
grapiy.

In the northeast corner of the area the ground moreine is deep-
1y pitted by kettle depressions many of which contain lakes, The
kettle depressions are apparently due to the meltings of detached
blocks of stagnant ice which vere subsequently overridden by a
readvance of the ice sheet and buried by till, Although there is
considerable relief in the area, the topography csn be distinguished
from that of end moraine by the over all general accordance of the

surface and by the relatively gentle slopes of the hills,

Ice~Contact Deposits
Ice~contact deposits form a very small part of the area, They
include eckers, kames, and crevasse~fillings. An esker system in
sece. 33 and 34, T, 138 M., R. 69 W, (see fig. 2) consists of two
ridges about 1% miles long and shorter adjoining ridges. The ridges
are sinuous and narrow (generally less than 200 feet wide at the
base) and have the typical steep sides of gravel-bearing ridges., The

main ridges trend southwest which, according to the pattern of the
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end moraine, apmears to have been the direction of movement of the
last ice sheet. The material in the ridges is mostly gravel snd
sand interbedded with thin beds of laminated clay and silt, as shown
in figﬂre 10. In places, slumping has caused separation and dis-
placement of beds,

Most eskers gensrally are believed to have been deposited by
neltvater streams floving in tunnels at the base of the ice. The
heavily laden streams deposited beds of clay, sand, and gravel,
which were lefi stending as siruous ridges after melting of the ice
and consequent destmiction of the tunnel walls,

Kames are steep-sided hills of irregularly stratified sand and
gravel, They assume various sizes and shapes but are typically
conical, Tames, like eskers, were formed in contact with ice and,
consequently, many contain blocks of till and show extreme range
in texture and strong deformation of bedding,

An example of & kame is in the NW} sec. 10, T. 135 M., R, 70
We A gravel vit has been opened in it and the sediments are well
exposed (see figs. 11 and 12), The sediments are unusually coarse
and range In sige from very coarse sand to cobble gravel. The beds
dip about 30° to the south. At the time the kame was formed it
envarently was bounded by ice on the north, and possibly it should
be regarded as a frontal kame as defined by Antevs and MacClintock
(Rice, 1948, p. 201).

An unusually large kame deposit occurs in sec. 21, T. 136 Y.,
R, 69 Wo In plan it is shaped roughly like an inverted L, the legs

exterding west and south., 3Fach leg consists of an elongated hill
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Figure 10.--Section of esker deposits, showing stratification and slumping.
Dark thin beds consist of laminated clay and silt. Intervening beds
consist of sand and gravel. Note separation of thin beds along fault.

SE% sec. 33, To 138 Noy Re &9 W,



showing inclined bedding.
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Figure 12.--Close-up view of kame shown in Figure 11, showing degree of sorting.



approximately three-fourths of a mile long and at least 50 feet

high, Unconsolidated beds of very clean and vell-sorted coarse

sand crop out along its flanks, The eastern and northern edges of
the feature are rather steep and concave and appear to be ice-contact
faces,

A group of gravel-bearing ridges lies in sec. 27, T, 137 ¥,, R,
69 W,, and extends into the western part of Streeter. The ridges
are generally less than a cuarter of a mile long end are about 100
feet wide. They are relatively straight and theilr tops have a gen~
eral sccorcance in level, Most of the ridges have an east-west
orientation., The entires fleld of ridges is less than half a mile
wide and is about three-fourths of a mile long, It is possible that
the ridges are partly buried by till in places so that their extent
may be grester than indicated by their surface expression., This
pogeibility is discussed further in the section on the Shallow
aquifer in the late Wisconsin drift,

Apparently these ridges are lce-contact features and, because
of thelr short lengths and their general accordance of level,:ihould
be regarded as crevasse fillings, Crevasse fillings generally are
believed to be deposits made by streams flowing in open-topped
crevagses developed slong the margins of ice sheeis where the ice
had become relatively thin and stagnant,

Most of the ice-.contact deposits in the ares are being exploi-
ted for road-building meterials.. The locations of the gravel pilts

are shown in flgure 2,
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Older Drift

Buried gravel and gravelly till, resting directly on the bede
rock and believed to be the remnants of a drift older than late
Wisconsin, was penetrated by most of the test holes drilled west of
Streeter and in one test hole, USGS test 310 (137-69-33ddd), drilled
southvest of Streeter, The relation of the older drift to the other
formations in the area is shown in the geolcgic sections in figure &,

The older drift, where penetrated by test holes, ranges in thick-
ness from 7 to 91 feet, The thinnest section of the older drift was
penetrated in USGS test 304 (137-69-26bcb) in Streeter; it thickens
to the wes’ and southwest, However, several test holes drilled a
considerable distance west and southwest of Streeter did not pene-
trate the older drift abeve bedrock.

Vbr& cparse sand and gravel are the chlef consiituents of the
older drifi. The deposits are rather difficult to drill through and
drillers roport them as "cemented gravel," A small amount of tan
and vhite c¢lay is present in most of the deposits. It is probable
that the older drift is composed largely of a very stony till con-
taining small amounts of clay, or it may be composed of layers of
relatively clean gravel separated Qy thin beds of clay.

Ituseems likely that the upner part and, in some places, pos-
sibly the entire thickaess ¢f the older drifi is exlensively weath-
ered. Tan and white clay. which generally indicatec rock weathering,
is present throughout most of the deposlts. Some of the clay has

patches of red or green representing weathered fragments of rock.

- PE




The rock fragments are mainly igneous or metamorphic, in contrast
to the shale and limestoune detritus typical of the late Wisconsin
drift,

In USGS test 313 (137-69-28abb) numerous black, partly carbon-
ized pieces of wood and other plant remains were encountered at a
depth of Tl feet belcw the land surface. They may indicate the
presence of a fossil-soll zone at the top of the older drift in that
locality,

The Plelstocene stratirraphy of North Dakota is not well known
at preseat, Giacual.-drift shests older than late Wisconsin have
been reporied in various localities within the Statve, but their
widely scatiered cccurrence and guestionable relatiuﬁships to conti-~
guous deposity make correlations uncertain, Howsever, because of the
extenslve weathered zone dsvelopad in the upper past of the older
drift in the Surester area and bedause of iis position directly
above the hedrock, it perhaps should be regerded as beinz of pre-

Wisconsin age,

Bedrock Formations

In all the test holes that were drilled ic ihe bedrock, the
glaclial drift was underiain by the Plerre shaie ¢f Tate Cretaceous
age., However, ln the exireme western pnars cf the ziea ths Fox
Hills sanditors; alsc of Lale Cretaceois zpe, may vveclie lhe
Plerre shale and form the Dedrock. A sendusbtoro hav.ug charazter—
istice similar to those of the Fox Hills dsade:ons crops out in the

YE} sec, 5. T» 137 M., R« 70 W., about 2 miles west of the Streeter
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area. Poesibly several wells in the westorn part of the area obtain
water from thls sandstone bedrock,

The Pierre shale 1s predoninantily a bluish.gray shale, but 1t
nay contain beds of fine sand and sandy clay. Some of the shale
contains giauconite, In some of the test holes a layer of tan
sandy clay streaked with limonite, ranging in thickness from 7 to
27 feet, occurs at the tep of the Plerre shale, The tan clay may
represent the weathered preglacial surface of the shale or it may
be the remnant of a younger formation overlying the shale,

The total thickness of the Plerre shale in the Streeter area
is not known, 1nasmuch as the test holes were drilled only to the
top of the shale or for a short distance into it, Data obtained
. from records of oil and gaw explorations in nearby areas (lLaird,
1941, pv. 22-23), indicate a thickness in excess of 1,000 feet in
the Streeter area.

The Plerre shale is underlain by the Niobrars formation and
Benton shale. These in turn are underlain by a sandstone—shale
sequence collectively known as the Dakota sandstone, The Dakota
sandstone is an important agquifer in North Dakota in areas east of
the longitude of the Streeter area. According to Bellard!s structural
map (Ballard, 1942, p. 1568) the top of the Dakota sandstone should
be about 2,000 feet below the land surface in the Streeter area.

Deep well records (Towse, 1952 p. 6) indicate that in the
Streeter area the Dakota sandstone is underlain by formations of
Jurassic, Miselssipplan, Devonian, Silurian, and Ordovician age.
The erntire section of sed* entary rocks probably has a thickness of

more than 4,000 feet and 1ies directly on pre-Cambrien crystalline rocks.
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The age of the older drift is not definiiely kmovn, but because of
the extensive weathered zone develoved on its surface, it is thought
to be pre-Wisconsin. In USGS test 313 (see log, p. 66) a fossilized
goll zone containing carbonized bits of stems and wood was encoun~
tered on top of the older drift. The weathered zone and fossll soil
represent & relatively long veriod of time during which the glacler
mast have receded from the area to a position some distance to the
north, or perhaps was dissipated completely.

Apparently, climatic changes again caused a glacler to move
aoross the area, depositing the upper drift. The upner drift, which
is bluish gray and more clayey than ths lower, ‘was deposited during
late Wisconsin time, It is not known whether the area has been
gubjected to only iwo stages of glaciation or whether there vers
others, the denosits of which were removed by erosion before or
during the last glaclation, A great deal more subsurface information
is needed for a full understanding of the glacial history of the
Streeter area and the rest of Norih Dakota.

The glacial deposgits in the Streeter area are primarily the
resulte of the last glaciation. Geologically speaking, the interval
since the last glaciation has been so brief that the processes of
erosion have had 1littie effect on the topography of the area.

During the sarly part of the late Wisconsin time, glacial 1ce
covered the Streeter area probably to great thickness, At the time
of maximum extent, the glacier front was west and southwest of the

ares but may have been within 10 miles. UWhile i{ was at that position,
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a great, massive end moraine was deposited slong most of the glacler's
periphery, extending in a southeasterly direction through North
Dgkota. This outermost system of end moraines, which is knowvm as
the Altamont; probably marks the farthest extent of the late Wis-
consin ice sheet in North Dakota, Apparently the ice front retreat-
ed very slowly from this position, as is evidenced by the great
width of the end moraine in many places,

It 1s not knovn how far the ice front retreated before a reac-
tivation of the ice sheet cauesed the deposition of the second or
Gary moraine. The ice front may have retrested only as far as the
position of the Gary moraine or it may have retreated far enough to
leave the Strester area free of active ice. A% any rate, the posi-
tion of another culmination of the ice sheet 1s marked by the Cary
moraine, At that time the ice front extended southeast across the
lover two-thirds of the Streeter area.

The 1ce front was in the form of several sub~lobeg, as shown
by the lobzte shepe of the Gary moraine, During the early stages
of formation of the moraine, the junctions of the sub-lobes may
have been favorable locations for glaciasl streams., Although there
are no well-defined stream channels at these locations at present,
there are general trains of depressions and sags, some of which
contain elcngate lakes, extending through the moraine at these points,

The urmsual character of the outer portion of the Gary moraine
in the Sireeter zrea indicates a remarkably delicate balance be-
tween expansion end shrinkage of the ice sheel al the time of form

mation:of tuat pert of the moraine., Seasonal changes in veather
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may have been the cause of the apparent rhythmic cycles of morainic
deposition which, in turn, caused the formation of a series of near-
parallel morainic ridges separated by narrow troughs, The ridges
may be anmual end morailnes deposited mostly during the summer when
shrinkage occcurred along the margins of the glacier. The separating
troughs rerresent the intervening winter periods of reduced-depo~
gition when the glacier evidently renewed iis forward movement and
partly ridged and partly covered the preceding summer's deposit.

If such an interpretation is corrsct, the rate of retreat of
the glacier front at the time of formation of the ridges may be
determined by ccunting the number of ridges or annual moraines that
occur in a unit length, say in a mile, About 10 ridges occur per
mile of length, indicating a rate of retreat of about 1 mile in
10 years.

The bulk of the outwash was denosited contemporaneously with
(and probably, also, for some time after) the formation of the Gary
moralne, Glacler-fed streams issued from beiween the sub-.lobes
and from numerous cther places along the glacial front., Although
most of the streams probebly were short-lived, a large amount of
meltwater and glacial debris was discharged, end broad, deep channels
were incised through the end moraine in mumerous places. In some of
the channels, outwash deposiis extend for some distance upstream
from the channel mouths indicating that (the streams were depositing
part of their loads before leavirg the moraine, Individual alluvial
fans were probably built at the mouths of the glaclial streams and,
as they were extended out and laterally, they coalesced, forming g

broad, flat apron or outwash plain,
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Evidently the conplete withdrawal of the ies front from the
Streeter area was accomnlished very slowly. Numerous kettle depres-
glons in the end-moraine and ground-moraine areas indicate that
large masses of marginal ice became detached and stagmant and were
overridden by live lce during minor readvances of the lce sheet,.
Upon the meliing of these stegnant masses of ice, the cover of
glacial drift deposited during the readvance of the ice sheetl

slumped and caved in, forming kettle.llke depressions.
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OCCURRENCE OF GROUND WAY
Princtyles

Egsentially all éround water of economic importence is derived
from precipitailon, The water may enter the ground by direct pene—
tration of rain or melted snow, or surface waler from streams may
enter the ground by downward or latersl percolation if the water
level in the stream i1s higher than the ground-water level.

Practlcally all ground water is moving through the ground from
a place of inteke or recharge to & place of disposal or discharge,
The rate of movenent may vary considerably from one erea to another
but velocitles of a few tens to a few hundreds of feet a year prob-
ebly are most cormon under natural conditiona.

Discharge of the ground water may occur by direct evaporation
from the soil surface or from lakes and ponds, by transpiration of
plants in areas vhere the ground.water level is near the surface,
and by seepsge to streams. In some places where the physical situ-
ation 1s suitable, water may discharge from one ground-water reser-
voir to another by slow percolation through the separating formations.

Any rock formation or stratum that will yleld water in suffi-
clent quantity to be of importance as a source of supply is called
en "aquifer’ (Meinzer, 1923, p. 52)s The water moving in an aquifser
from recharge areas to discharge areas may be thought of as being
in "transient storage" in the ground. The amount of water that can
be thus stored in an aquifer is dependent upon the porosity of the
material composing the aguifer and upon the dimensions of the

aquifer as a whole,
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The unconsolldated rocks such as clay, sand, and zravel are
generally mors porous than consolidated rocks such as sandstone and
limestone and, thsrefore, generally are more important as ground-
waler reservoirs, In some areas, however, the consolidated rocks
are highly norous and permeable and function as important reservoire.

The capacity of a rock to yleld water by gravity drainage may
be much less than would be indicated by its porosity, because part
of the water is held in the pore spaces by molecular attraction be-
tween the waler and the rock; the smaller the pore, the greater the
proportion of water thus held, The amount of water, expressed.as a
fraciion of a ocublc foot, that will drain by gravity from 1 cubilo
foot of the saturated rouck material is called its "gpecific yield."

If the water in an aquifer is not confined by impervious strata
above, the water is sald to ocour under water-table conditions. 1In
thls case, water may be obtailned from storage in the aquifer by
causing s lovering of the water level, as in the vicinity of a
pumping well, which results in gravity drainage,

If water is confined in the aquifer by an overlying impermeable
gtratum, however, so that the water in a well or other conduit pene-
trating the aquifsr rises above the top of the aquifer under hydro-
stalic pressure, the water is sald to occur under artesian conditions,.
In this cass, water is ylelded as the water level in the well 1s

lovered, but the aquifer remains sabturated and the water is yielded

beceuse of its own expansion and of the compression of the aquifer

due to lowered pressure, rather than by gravity drainage. The




water-yielding cspacity is called the "coefficient of storage and
is generally very much smaller than the specific yleld of the same
material when dreined by gravity. The coefficient of storage is
defined as the amount of water, expressed as a fraction of a cublce
foot, that will be released from storage in each vertical column of
the aquifer having a base 1 foot square when the water level falls
1 foot .

If the pore spaces are large and interconnected, as they com-
monly are in sand and gravel, the water is iransmitted more or less
freely and the rock is said to be permeable, but 1if the pore spaces
are very small or not conunected. as they are in clay, the water is
transmitted very slowly or not at all, and the rock is said to be

impermeable.

Shallow Aquifer in the Lale Wisconsin Drift at Streeter

Before the test drilling was begun, considerable evidence was
avallable to indicate the existence of a shallow sand and gravel
aquifer, associated with the late Wlsconegin drift, underlying the
village of Streeter and extending inlo adjacent areas. A large
number of shallow wells throughout the village and in the area west
of the village tap this aquifer.

Test drilling was begun in the viliage for the purrose of
determining the thickness and extent of the aquifer and to obtain
information concerning the nature of the water-bearing materials.
Consequently, some of the test holes in this area wers drilled only
to the botiom of the shallow aquifer or g short distance below it.

The locations of test holes drilled in Streeter are shown in figure 13,
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Sand or gravel was found at shallow depths in all the test
holes drilled in the village except one, The one test hole that did
not penetrate the aquifer was USCS test 300 (137-69-26bbb2), Sand
and gravel, probably part of the same aquifer, was also penetrated
in several test holes drilled about half a mile west of the village,
The thickness of ihe sand and gravel, as determined from test drill-
ing, ranges from 9 feet at USGS test 305 (137~69~26bbel) to L3
feet at USGS test 302 (137-69-26beb), which is about 1,000 feet
south of "TSGS test 305. "©'ill was venetrated from 32 to Ul feet in
USGS test 302, but gravel was again encountered from UYL to K5 feet,

Availsble Information indicastes thal the aquifer may be linear
in grourd plan. USGS test 300 (137.69-26bbb), in the northwest
corner of the village, and USGS test 303 (137-69-27dda), sbout three-
tenths ¢f a mile south of the village, did not penetrate any sand
or gravel, However, the aquifer occurs fairly consistently within
the boundaries of the village and, as indicated by the test drilling,
for at least half a mile west., The resulis of the test drilling
suggest a linear body of sand snd gravel about half a mile wide and
11 miles or more lonz. The long axis is orlented in an east~west
dircecticn, A sectional view of the aquifer is shovm in figure &,

The material of the aquifer ranges in texture from coarse sand
to very coarse gravel and pebbles., UThe coarser material generally -
occurs near the bottom. Most of the sand and gravel is compara~
tively free of clay and silt.

The origin of the shallow agquifer 1s not entirely clear,.
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There seems %o be a relation between the shallow sand and gravel
beneath the village and the gravel-bearing ridges west of the
villege, However, the pressnce of till interbedded with the sand
and gravel in some places and the presence of a till cover 10 feet
or more in thickness in other places suggesl a somewhat complex
origin, The gravel ridges west of the village have been interpre-
ted as a series cf crevasse~fillings, and it is possible that the
shallow sand and sravel beneath the village is sn eastward exten—
sion 0of those depcsits, The till cover that overiies the aquifer
in some plazes, may have been deposited during a readvance of the
ice from the east or northeast, It iy also possivle, however, that
the lover part of the shallow sand and_gravel repragents a small
body of outwash wvhich antedates the ice-contact features.

The aquifer is situated favorably for recharge because 1t is
exposed at the surface in several places. Uhe most extensive out-
erope are along the western edge of Streeter in the vicinity of USGS
test 302 {137..69-26bcb) and in the area of gravel ridges west of
Streeter (assuming that ihe gravel rldges are ¢onnecied with the
aquifer), Luring the late spring months a large part of the water

rem rainfall and melted snow penetrates the grouund in the outcrop
areas and, moving downward and laterally, contributes tv the ground-
water storage in the aquifer., As a result, the water levels in the
shallow wells throughout the village rise noticeably at that time,
Heavy rains during the summer and early fall months also contribute
water to the agquifer but not in as great amount because more of the

water is evaporated or transpired by vegetation and so does not reach
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the water table. Rains in the late fall may contribute rather
large amounts of water to the aquifer, as evaporation and tran-
gpiration rates have declined by that time of the year. Little
or no recharge normally occurs during the winter, inasmuch as
practically all the précipitation is in the form of snow, which
does not melt until the spring thaw,

Although the shallow aquifer may be quite small in area, 1t
is thick enough in some places to indicate that a considerable
emount of ground water is in trensient storage in it. However,
because of the extreme variation in thickness of the sand and
gravel within the asmall arsa involved, only a very rough approx-
imation of the amount in storage can be made.

The aquifer is estimated to cover an area of about three-fourths
of a square mils and the average saturated thickness probably is
gbout 15 feet. TFor water-bearing materials such as coarse sand and
gravel, the specific yield, or the amount of water that would be
yielded through gravity drainage of the aquifer, generally ranges
from 20 to YO percent of the volume of the aquifer. If a conservative
estimate of 20 percent is mede for the specific yleld at Streeter,
the amount of water in transient storage in the aquifer would_amcunt
to about 500 million gallons. If used at a rate of about 65,000
gallons e day, this amount of water would not be entirely used up
over a perlod of 20 years. On the other hand, not all the water in
transient storage could be economically withdrawn for use by wells,
and the natural discharge of the stored water to springs and ponds

west of Streeter would continue to some extent,
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Recharge to the acuifer, however, would ocecur annually so that
the amount taken from storage wonld be replenighed to some extent
each year, No quantitative information ic available concerning the
amount of recharge that the aquifer receives each year. Residents
in the village report that the water levels in the wells are several
feet higher in the late spring than in the fall of the year. 1t
would be necesgary to obtain accurate periodic measurements in se~-
lected wells over a period of years, as well as information on the
specific yield and other data, to determine the smount of replen~
ishment to be sxpected annually.

The ground-vater flow i1s to the west and southwest in the dir.
ection of the surface drainsge. The actual slope of the water table
is not knovm but indications are that it may be as much ag 20 feet
per nmile,

That part of the water in the shallow aquifer which has not
besn 1ntercaptad.by wells discharges into the low area of ponds and
marshes just west of the village. Uprings occur at the bases of
some of the gravel ridges and hills which extend throuch the area
in an east-west direotion., Residents of the area report that the
ponds and marshy areas have never completely dried up. The spring
vater is used by several familiee for domestic purposes and has
been used extensively by the Northern Pacific Railvay for boiler

pumps during the period when stean locomotives were in use,
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Aquifer in the Outwash Depusits

The large body of sand and gravel constituting the outwash
deposits in the southwestern part of the Streeter area contains an
extensive aquifer of considerable thickness. All existing wells in
the outwash deposits were reported adequate, in both quantity and
quality of the water, for farm purposes,

Most of the wells in the outwash area are shallow and the
usual methods of obtalning water from shallow, unconsolidated water-
bearing deposits are useds Dug wells are the most common, although
bored wells and driven wells with send points also are in use,

The outwash denosits in the Streeter area cover an area of
about 30 sqguare miles. With the exception of the data from the logs
os USGS test 307 and 308, which completely penetrated the outwash
deposits, there is very little information concerning the thickness
of the deposits. In view of the thicknesses of 6U4 feet in USGS
test 307, and 39 feet in USGS test 308, perhaps a minimum average
thickness of 30 feet of sand and gravel mey be safely assumed for
the entire area., Of this thickness an average of zbout 20 feet
probably would be saturatcd. If the denosits penetrated in USGS
test 307 (see fig. 9) are fairly representative of the texture of
the deposits over much of the area, then a specific yield of at
least 20 percent probably is conservative. Uselng the above figures,
it is estimated that there is at least 75,000 acre-feet of water
(one acre-foot equals epproximately 326,000 gallons) in transient

storage in the outwash denosits,
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Recharge to the anuifer in the outwash deposits is accome
plished by direct penetration of rain and snow melt. Owing to the
very sandy texture of the soil, not much of the precipitation would
be expected to be lost through evenoration. EHowewer, a part of the
precipitation and meltwater will not contribute to the recharge
beeause of losses by transpiration,

The outwash area appears to be potentially irrigable through
the use of ground water, Inasmuch as the area is relatively flat
and slopes gently to the west, 1t probably would recuire very little
surface modification to make it suitable for irrigation. The soil
and underlying denosits of sand and gravel are loose-textured and
would permit excellent subsurface drainasge, so that there would be
small danger of water logging.

Little quantitative information is available at the presént

concerning the permeability of the outwash materials.

Aquifers in the Older Deift
Gravel associated with the older drift vae penetrated by most

of the test holes drilled west of the village. The thickest sec~
tions of this material were encountered half a mile west of Streeter
in USGS tests 311, 312, and 318, The thickneas of the gravel in
the threes test holes ranges from 33 to 41 feet (see fig, 8, section
G-F),

It is not definitely kmown that any wells in the Streeter area
nov obtain water from the older drift deposits. The deposits are

either very thin or are altbgether absent beneath the village itself,
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However, it is reported that a number of wells west of Streeter
obtaln water from a brown sand below blue clay at depths ranging
from 60 to 140 feet, Although 1t seems likely that these wells
probably end in older drift, there is a possibility that the
material may represent a bedrock formation, possibly the Fox Hills
sandstone,

Because the gravel and very coarse sand belonging to the older
drift apparently is cemented in some places, the drilling charac-
teristics are similar to those of a coarse sandstone or conglomerate,

Two farm wells, 137-69-20ead and 137..69-20cac, that possibly
end in the older drift are renmorted to flow 2 and 3 gallons a min-
ute, respectively. Well 137-69-20cac was sampled for chemical

analysis and the results are given on page 5Q.

Aquifers in the Pierre fhale

The Pierre shale ylelds water in small amounts to a fairly
large number of wells in the area, Most of the wells are in the
northern part of the area and range in depth from 180 to 40O feet,
The water-bearing beds are generslly reported as "slate" or
"soapsfone, !

The sediments that make up the Plerre shale are generally
very fine grained, consisting mostly of blue clay and shale which,
upon penetration by wells, will yield small amounts of water,
rarely in excess of 5 or 10 gallons a minute. This amount, al-
though generally adequate for ordinary farm and domestic uses,

would be insufficient for larger-scale uses.
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Pour wells obtaining water from the Pierre shale were sampled
for chemical enalysis. The analyses are listed in the table of
chemical analyses and are discussed in the section on Quality of

the ground water,

Other Bedrock Aguifers
If, as suggesied previously in the section dealing with bed-

rock fornations, the Fox Hills sandstone overlies the Pierre shale
in the extreme western part of the Streeter area, it may be a source
of water for some uf the farm wells in that part of the area, How-
ever, availatle well information concerning the source of water for
most of Lhe deep wells is usually indefinite, and additional test
drilling probably would be necessary in order to ascertain whether
the Fox Hills sandstone 1s present in the area,

Of the formations that underlie the Plerre shale, probably
only the Dakota sandstone would be of interest as a possible sourcs
of water, The Dakots sandstone probably underlies the Streeter
area at a depth of approximately 2,000 feet, It becomes progres-
sively deeper %oward the west because of the re;ional dip of the
bedrock formations in that directicn. TFlowing wells probably could
not be obtained from it in the Streeter area. In other arees in
the State, the water from most wells in the Dakota sandstone is
80 highly mineralized as to make it undesirable for most domestic

and induptrisl uses.
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EXPLANATION

C_22.1
® 6.9

EXISTING WELL. UPPER NUMBER (22.1) INDICATES DEPTH OF WELL. LOWER NUMBER (/6.9)
INDICATES DEPTH TO WATER., LETTER "F" INDICATES FLOWING WELL. LETTER "C" INDICATES
WELL FROM WHICH WATER SAMPLE WAS OBTAINED FOR CHEMICAL ANALYSIS.

c

QL
SPRING. LETTER “C" INDICATES SPRING FROM WHICH
WATER SAMPLE WAS OBTAINED FOR CHEMICAL ANALYSIS.

0o I 2 3 4 MILES
L | 1 1 )

FIGURE I14.— MAP SHOWING LOCATIONS OF WELLS AND SPRINGS, DEPTHS OF WELLS, AND
DEPTHS TO WATER IN WELLS IN THE STREETER AREA.

(SEE FIGURE 13 FOR LOCATIONS OF KEY WELLS AND TEST HOLES IN STREETER)



QUALITY OF THE GROUND WATER
In order that the reader may more easily understend the sig-
nificance of the chemloal analyses given on page 50 of this report,
the following pariisl 1list of chemical stendards, promulgated
by the U. S. Public Health Service for water used by interstate

carriers; 1s glven:

Clemical Maximum condentration permitted
Constituent (parts per million)
Dissolved solids : 500 (1,000 permitted

if necessary)
Chloride (C1) 250
Sulfate (SOy) 250
Magnesium (Mg) 125
Fluoride (¥) 1.5
Iron (Fe) and Mengasnese {Mn) together 0e3

The presence of nltrate in ground water may indicate organic
contamination, Also, water contalning more than about U5 parts per
million of nitrate (as N03), as listed in the table of chemicel
enalyses should not be used for feedl ng infants, because of the
danger of infent cyanosis (Comly, 1945, pp. 112-116; Silvermen,
1949, pn. 94-97).

The presence of fiuoride in drinking water in excess of 1,5
parts per million mey cause mottling of the enamel of the teeth in
growing children, but flucride in lesser concentrations may benefit
the teeth in the formative stage by reducing decay.

Eleven samples of water from wells in the area were analyzed

for chemical content by the North Iakota Department of Health,
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The locatione of the wells are shown in figures 13 and 1Y,

The shallow aquifer in the late Wisconsin drift in and near
Streeter generaslly yields water that containg large amounts of
dissolved solids and is very hard, Nitrate is excessively high,
especially in that part of the aguifer beneath the more heavily
populeted part of the village. Among five water samples collected
from the shallow aquifer, dissolved solids ranged from 330 to
3,600 parts per million and averaged about 1,660 parts per million.
Total herdness ranged from 180 to 1,140 parts per million and
averaget. 720 parts per million,

Sarples from two wells (136-.70-32aa and 136~70f90ba)‘1n the
outwash deposits contained 760 and 320 parts per million of dis-
solved solids, respectivelys. The total hardness expressed as
caleium carbonate was 420 and 240 parts per million, respectively,
which is rather high for domestic purposes. The water may be
satisfactory for irrigation and certain other uses, howvever,

Analyses were made for two wells tapping an aquifer that
probably is either cemented coarse sand in the older drift or
sandstone overlying the Plerre shale, nossibly the Fox Hills sand-
stone. Semples from the two wells (137-70-26asb and 137.-70-26cba)
contained 540 and 430 parts ver milllon of dissolved solids,
respectively, The totsl hardness, 250 and 200 parts per million,
respectively, is generally lover than in any other waters analyzed
from the area but is still rather high, Other distinctive charac-

teristics of the water are the minute quantities of sulfate and a
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fluoride content slightly more than from other sources, although
none of the samples contained more than 0.5 part per million of
fluoride.

The Pilerre shals, as it occurs in the Strester area, ylelds
vater that is rather highly mineralized and hard, though generally
softer than the water in the glaclal drift, with the possible ex-
cspfion of the water in the older drift. Samples from wells
137.-68-19¢ccd, 137-68-21lbab, 137~69~26cbb, and 137-70~1llaad con-
teined 1,480, 1,780, 1,180, and 1,160 parts per million of dissolved
solids, respectively, Total hardness in the four samples was 340,
100, 320, and 210 parts per million, respectively. The samples

contained large amounts of sulfate and iron,
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CHEMICAL ANATLYSES OF GROTND
(Parts Per Millionm;
(Analyses by Worth Dakota State

)
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25 5 P4y &
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136-70-388a  A. Kirschemmann 12-29-50 11 Late Wisconsin outwash
136-70-9cba  Art Dewsld 336-BL Talt  sessssusBBonssenssenes

13_'{— 68-19 ced

Fdwin Fiecher

2-17-50  80% Pierre shale

137-68-21babd

Walter Flscher

12—27“50 290 ﬂﬂ.‘o...col.oﬁll.l.ll.

137~69~26basg

Re?: ?0 Alf

Shallow aquifer in late
11.21-49 25 Yisconsin drift

137~69-26bbd9

strae‘bel‘ Hotal 12-29-'50 20 o:.loooggtn.t..pooono

137-69--26beab

Fred Miller

]_..2"‘29""50 22 tl_g-_g_cladOo..lltoonlca

Edward Deutcher

12—15—60 Spriﬂg alytl_'g_p_g._Q_QUCO-acuoonl

137-70-26cba

137-69-30cas  Fred Schultes 122050 Soring oassesecdOssesersssses
137-70-26abb  Emil Wieland 12-29-50 60 Older drift (?)
We a.n,d Ao

Schwartzwﬁlter 12“29—50 100 d..l.ﬁ.igO..l‘Jl‘l.l..
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WATERS IN THE STRERTER AREA

Abbreviation:

T,

trace)

Department of Health, Bismarck, If, Dak,)
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RECORDS OF WELLS AND TEST

Depth of well: Measurements given to hundredths
or tenths sre measured well depths. Those
given in whole numbers only are reported.

Location Owner or © Paptaof Diameter Type
mmber name -well {feet) (inches) ‘
13568
5adbl Charlie Dorr 22 36 by 36 Dug
5adb2 DAY . - T 25 ol Bored
fead Jacodb Veil, Jr, 37 18 O 1,
8adb Richard Presler 15,8 Yo Dug
183&& A, Fol‘aty 18 36 s000sae
18daa W Zinzler 25 ol Bored
19¢bDb Jake Batch 2l 30 005w
20cco John Dorr 158 4 ssd0usn
135..69
2acla Rudolf Dorr 21 ces Dﬂg
badd Gerhart Deutwchsr 41.7 32 solbnes
gbbbl F, C» Kett&rling 191 32 0el0sss
Sb'nbE seviarcl0sassnenes 21 32 .cdﬂfna
9babl Ervin Becker 11 48 by 48 o050
9'ba.'b2 ssravalOsassanesa 13 2’"‘ teB0s00
9ccel Ben Miller 23.6 o4 es@0soe
9cco2 sorseedlevsasivan 23 !'"8 by 1"3 e0d0¢.s
10bbb Walvin Diede 28.9 24 Bored
12bed Peter Miller, Jre Spring see 2r0sze8
12cdd Joe P, Miller Spring oee esensee
1l2dddl eevs50000ssssssnn 26 30 Bored
12ddd2 JRCTRRR . | TR— 13 36 Dug
20azas H. B, Schenk 22,1 62 by 62 Dug
2lebb William Dieds, Jr, 35 32 0oelloes




HOLES IN THE STREETTR AREA

Depth to water:t Measurements ziven to hundredths or
tenths are measured water levels., Those given in
whole numbers only are reported.

Use of water: D, domestic; 5, sbtocky T, test hole

U, unused,
} Depth to ;
Date ~ water Ievel Date Use Remarks
completed ZTeet below .. - of wvater

land surface

see0 9 8—-11—-""9 D Adequateo

1945 Flow 8-11-U49 s Adequate., Gravel from 0-10 ft.
Sand at bottom,

dues 18,4 8-11-49 D,$ Adequate,

6.2 8-11-49 D,S Do,

(RN 905 8-411-)"'9 D‘S DO.

R 12.9 8-11~49 D,S Inadequate; has been pumped dry,

wice 6 14,7 8-.11-.49 D,S

1929 3.75 8-11-49 D, S Adequate. Aquifer, fine gray
sand.

193& 15 g-11-49 D,S

1946 29.3 8-15-U49 D, S Adequate,

veee 8.8 8-15-149 s Adequate, Aquifer, sand and
gravel,

17.6 8-15-49 D Do.

ecew 969 8—15-]"'9 S Adeqﬂ&tao

1940 11.5 g-12-49 D,S Do

1924 b b 8-12-49 D Adequate, Aquifer, sand,

1946 22,2 81249 8

1939 14.5 8-12.49 D,S Inadequate,

soe0 asnee [(ERRRTY) D.S Adeq_uate.

LER R ] [ E RN E LN R S

1936 6 8-11-19 D, S Adequate. Aquifer, gravel.

1933 6 81149 s Several springs on farm.

svee 16.9 8-12-1%9 D, S Adequate.

1917 20 g-12-49 D, S Do,
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RECORDS OF WELLS AND TEST HULES

Location Owner or Depth of Diameter Type
number name well (feet) (inches)
135-70
2ada Fred Findich 60 o4 Bored
2bee Roland Becker 300 3 Drilled
Yee John G, Grenz 8l.2 32 Bored
10bbd Katherine Zimmerman 80 2% Drilled
10daa Melvin Spotts 57.0 30 Bored
12addl Andrew Perman 10,7 32 Dug
12add2 ecevood0aecnosenesnn 1701" 32 Y- (TS
12bbel Albert Tettbriing 65 14 Bored
12bbe2 scasood0casssninere 60»3 2}'|' P £ PP
12c¢ddl Jake Freier 43 4 30 Dug
12cdd2 CIPTANNNCY . [ (g NN g 10‘3 "I'S b:" ]'I'S 00000 es
12ddd Henry Perman 18,7 32 ce@Bnes
14abd Edward Freler 62,4 ol Bored
14bbd Gugt Freier 8y a Drilled
pRITEYY Jalke Grene 70 sa80esi
15bch Adem Pfeifle 9.1 32 Dug
22¢ceo Theodore Graff 120 3 Drilled
22dadl Jokn Jundt 23.6 36 Dug
22ddd2 Jacob Jundt 160 2% Drilled
2Ussal Chris Kinzle 50 2y Bored
2""31&32 bttnondo.ol!.|00000 12'3 32 D'ug
136-68

be Edwin Maysr 100 i‘, see scessse

dda, Walter Morlock 93 oy Bored
8abd Gust Mayer 340 3 Drilled
gbbb L. Morlock 325 2% 0230040
18bce John Dewald 102 3 2080240
18cce Helmuth Dewald 10.0 36 by 60 Dug
18d4d Jeke Miller 11.5 70 by 60 se@004s
20asa Richard Miller 130 aee Driven
20bbbl Emil Miller 19.4 30 Bored
201bb2 coo-wnd@.uqa.oo--.- 80"7‘ oea Drilled

—
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IN THE STRELTER ARFA - - Continued

Date Depth to Date Use Remarks
completed Water level of vater P
feel below
land surface

sses eonena scanseed ] Reported to be Btrongly
aikaline,

ine 100 8-15-Lg D,s Water contains much iron,

N 2,9 8-15-49 D, S Adequate.

1907 50 g-15-49 D,S Do,

- bo.2 8-15-49 D,S Do,

1929 10.3 g-15-.49 D Do.

1899 6.17 81519 S Do,

19L8 28 8-15..49 D Do,

1945 25.7 &.15.-49 S Do,

1938 4.8 8-15.49 S Do,

1948 6.6 8-15-l49 D Do,

1919 9.4 8.15-49 D,S Adequate, Aquifer, gravel,

i 50.9 8-15-49 D,S

1939 6Y g.15-L49 D,S

LN N 60 6*16‘"1“9 D.S

1946 Flow 8-15-49 D,S Well flows 3 gepemo™
Agquifer, gravel,

1904 90 8.15-l9 D, S Water contains much iron.

1929 8.5 8.15.-49 D,S

1935 60 8.15-49 S

1921 4g 8.15-U49 s

1948 9.3 8.15.49 D Aquifer, gravel,

-.Bot egnaes soeleeh D,S )

1903 78 8.15-49 D, S Aquifer, gravel,

1918 gesnve ascecre 3 Aquifer shale. Wa.ter,
salty.

1924 15 1924 D, S Aquifer, shale, Water a

50 1942 little salty.

8 L.lg D, S

S 4,9 8- Udi9 D,S Aquifer, sand,

o 3.7 8.10-19 DS Aquifer, sand and gravel,

e sseses Besssco D,S Aqu1f9r. gray fine sand.

[ -3 . L ] 8—*10—-“-9 D’ S

R RN I Gesenn (AR N R NN ] D'S

i BB s




RECORDS OF WELLS ArD TEST HULES

Location Ovmner or Depth of Diamster Type
number name well (feet) (inches)

136-68

30aca John G. Veil T4 ol Bored
30&3& sscosolDosssesrnon 22 En oeOass
32add Victor Anderson 38 20 prd0:es
32ddd R, Holstrom 70 24 sad0sen
136--69

1bab Leonhardt Mayer 133 3 Drilled
2bbe Jacob Ackerman 17 ses PR [ Tope
2dab August Meirer 76.0 2l Bored
Yeedl We M Zenker 20 6 Drilled
hcc'bE 0scesnG0ssecsesnnce 27 2"" Bored
Fddel Fred Schultz 63.2 22 W —-—
Bd-d-cg seeosel0cscsnnsnse 837 48 by 1#8 Dug
beee Edwin Geinger 125 3 Bored
Tobb T. Ho Graf Spring oo sassess
8ded Sam Schultes 15 36 Dug
9beel August Dockter 6.3 38 by 38 esd0oss
9'bc02 ins0-nlDa aniseane )+0 e 3680000
g.bcca cescoslO0csesonvene LI'B@T 21{' Bored
10aad Bill Rivinius 56 3 Y-
12babl John Dewald 103 12 es@0c e
12-ba:b2 o'v!’odﬂ&u.o..-oct 1)40 a Obdoeii
12beb Jacob Jpocter 84,8 2 e,
12cacl Henzy Opp 43,7 4g Tug
12cac? PRI o | PR, h&:l 32 PR L PRI
12ccel Thotalt Veil 12.0 5l selDecss
120032 .oroc.dﬁa-cq.-onua 1602 10 es80css
12cce} seveveQO0savenscace 11&,1 36 ec0cas
12cda Edwerd Wentg 120 3 Drilled
13cee ¢. Stolzer 304 2% . -
15caa Reinhold Buck 25.3 36 by 36 Dug
20abbl Jaeob Schultes 31,1 30 Bored
20abb2 604000000 cennsnnes 1692 36 by 36 mg
2lbea Arthur Je. Dockter 180 3 Drilled




IN THE STRERTER AFEA —~ ~ Continued

Date Depth to Date Use Remarks
completed water level of water R
feel below
lané surfece
1929 29 8-11-49 D,S Aquifer, gravel
oeanw T 8'-'11-—'14'9 S
1909 18 8-11-49 D,S Do.
ceae senn AR R NN D.S
1934 76 8- 4-kg D,S Do.
19141 LE R nEsseRE Dés
1938 28,2 & L.u9g D, S Aquifer, send and gravel,
9-48 12 8- h-lg D
10..47 3 8. 4-hg 5 )
5-l48 12.4 8. 5-U49 U Water salty and bitter,
unfit for animals,
7-49 4.9 8- 5-lg D,S Aquifer, gravel.
coos cees cossene D,S Water contains much iron.
LR LE RN sSssegee D,s
1934 9,5 8- 5-U49 D,S Aquifer, gravel,
w—— 3.25 8- 4-lg S Aquifer, gravel. Flows
intermittently.
1934 22 8- Ulg S Inadequate,
1947 17.9 6~ 4lg D,S Do.
1918 10 eennens D,S Water contains iron,
1947 37.5 8- 9-U49 D Aquifer, gravel,
seee 40 8- L.lg S
seas 13,1 8- L.l9 D, s
osse h053 &~ 5—-}49 S Inadequate,
1948 Lo, 8 8- 5-49 D
1909 6.8 & L.ug S Aquifer, gravel.
1918 11,5 8- 4-l49 D Do,
1929 9.3 8- L.lg D Do,
cewd I T [ E NN N NN ] S
1934 150 8- L4.lg D,S Aquifer, chale., Water
reported salty.
e 16,0 8- L-lg D,S
1943 24,15 8- B-lig D Aquifer, gravel.
esoe 4 5..1+ &. 5-»149 8
1929 130 8- K-l4g D,Ss
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RECORDS OF WELLS AND TEST HOLES

Location Owner or Depth of Diameter Type
number name vell (feet) (inches)
136-69
22dca, BEd. J» Dockter 75 22 Bored
24dad G¢ M. Dockter 95 32 PR [ HENEN
2bace Jacob Diede 150 3 Drilled
26cbb L. Dockter 55.0 30 Bored
26dbb Ari Stelzer 200 3 Drilled
28aas Henry Olson 6.1 52 Dug
2Bcdbl Joseph Schaffer 30 30 Bored
28cdb2 eres0cd0satrcncnas Lg 30 D\lg
28dcd John Schaffer 86 3 Drilled
30tbb Jake Ketterling 19.8 30 Bored
30cdb Herbert Flemmer 60 20 . 1, -
31dee Henry Rub 35,45 36 Dug
32bas Valentine 12 36 by 36 S - PR
3l4add Tdwin Lang 36 2L Drilled
13670
Jaanl Adam Kirschenmann 11 oae Dug
3&9-»&2 9.00:0&00-00&-03.0 11\‘32 32 tod-oona
Lvbe L. %itzer 19‘,6 2"" 2300 ss
Sc'bal Art Dewald 7.-,1" oee esl0cas
10aadl Ed, H., Brenneise 28.2 30 ve@00as
1033&2 ottacodOoooon-ooop 2"!‘05 32 e+ 80%
10ceel Fred Flemmer 17.5 32 P T P
10eccc2 ssevusd0c00esvense 15 32 20800 an
10decl David Kaiser 14 36 2ed00ess
10dzc2 0000050000 anscenns 16 36 20000 es
1lldea Adolf Dewald 129 oo Drilled
1lddd USGS test 309 190 5 eeOcss
12cce Wm, Schuler K2 boe Bored
12cda, Ed Wentz 73»3 2”- ned0cqs
1libacl Fred Schuler 160 14 cedOous
ll“"b&cz sees3600auconnsnee 3"":1 30 onlCass
15ddd USGS test 307 210 ) Drilled
22ddd USGS test 308 50 5 0alOcos

s 5)4;'1'?




IN THE STREETER AREA ~ ~ Continued

Dake Depth to Date Tre Remarks
comnleted walher levsl 5 of water
feet below
land surface
1947 45 8.12-149 D, S Aquifer, sand.
1948 46,18 8-12-49 D,S Do,
covs e 8-11.-49 D,S Water contains much iron,
1946 33,0 g-12-49 D, s Aquifer, sand and gravel.
- 20 g-12-U9 D, Aquifer, shale, Water
contains much iron and
is highly mineralized,
coon Flow 8-15-49 D,S
1949 27 g-12-U9 D Amifer, sand.
1909 7 g-12-l9 S
1926 4o 8-12-49 D
-y 14,3 8-15-L9 S
1941 L 8-16-U49 D,S Aquifer, sandy gravel.
P 22.9 g-15-19 D,s
eses 2 8—-16—-,4'9 S Aq.u‘lfer, gravel.,
ceee 15 g-11-49 D,S
sl 9 8- Kl49 s See chemical analysis,
esee 9:18 8- H-lig D
cwos 15 e &15--)4'9 D‘ S Aq‘uife Ty sand.,
- 6.3 8-15-U49 S Acuifer, fine yollow "sande
1946 2L, 9 8- 5-49 D Aquifer, sand,
1944 14.9 8- 5-49 S
1939 11,2 8-.15-49 ] Aquifer, gravel,
1947 11 8-15-49 D .
1939 10 g-15-49 D Aquifer, sand,
1930 13.5 8-15-49 S Aquifer, sand and gravel.
1934 18 8- 5-L9 D,S
5"‘29"'50 VR N -1 LA RN RN T Sae 103.
sees T aceenne D,S Aquifer, fine gray sand.
1948 65.1 8- 5-U49 D
sece 28;; 8 8--15'—11-9 D A.quifer, g:ra.vel in blue
01&9‘.
seen 27,87 8-15-U49 S
5‘-‘2}4"'50 reva esvsace T See 1°§a
5"‘26"'50 e e Brotsese T Do,

- 5ip =




RECORDS OF WELLS AND TEST HOLES

Loe~tion Owner or Depth of Dinmeter Type
number nnme wvell (feet) (inches)
136-70
28cbe Ed. Opp 280 a Drilled
34obd Art Rudolf 23. 7T 2 Bored
35ndd John Ghonrang 32,9 36 Dug
13768
bnece Ben Graf 75 2k Bored
bddd Wilburt Adam 50 2y s @05wa
Tbde Evert Brunner 30 3 Drilled
8nnn A. J, M. Dockter 200 3 seCl0usa
9ded Christine Peifley 300 a cilDine
10ccel Albert Kerner 14,2 2 Dug
100002 l..n.ndO!.l’Ol.... 1u.9 h'g .by us ondoﬁoc
17ded Wm., Stuckle 31.1 %2 Dug
19ccd Edwin Fischer g0 3 Drilled
20aba, Wm. Stuckle 22,1 48 vy 48 Dug
20dbd Fred Veil 300 3 Drilled
2113?)]3 W"l*ﬁer Fi SGhB!‘ 290 3 . dOQ se
28ann John Kubler 100 3 v.d0..,
30aba Albert Kubler 200 3 . T PR
31b'bﬂ. S. Schulter toue 3 2000450,
3loan Hnhrry Wolff 200 3 vs80css
3leen Georze Becker 22 36 by 36 Dug
3lbeb Jomes Clemmens 300 3 Drilled
137-69
3ddd E. Dewald 320 3 e+00¢.e
Uabb B. L. Hoffer 14 Y2 vy Y2 Dug
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IN THE STREEIER ARFA - - Continued

Date Depth to Date Use Remarks
completed water level of water
feet below
land surface

. 80 8-16-49 D, S Aquifer, sand,

tece 18,6 8-15-U49 D,s

Snin 26,0 8-15--L9 U

i 40 8-15-19 D,S

1926 60 8-15-k49 D,S

ones &5 8. 849 0,8

sess 150 8- 8.U49 D,S Aquifer, shale, Water 1s
salty and has a yellow
colors

Beew aeen eecerne U A.qui.fﬁr, ghale,

1929 1.4 8- 8.49 D,S

PR RN .—»36 g'-' 8—01"'9 U

ViR 16,3 g. 8.9 s

193:5 P S XEERL D’ S Aq_uifer, gravel. Sae
chemical analysis.

ceee Te25 8. &-49 D,s Inadequate,

1934 110 8- &9 D,S Aquifer, shale. Water
reported to be yellow
and bitter.

1929 70 8- 8-U49 D,S Aquifer, shale, See
chemical analysis,

LR N ] Dses [ AR N NN D,S

svee vese essenve D,S Easily pumped dry.

" sesw soasa seesoee D,S Ad-eq}l&te.

— 20 8- 5-l9 D,S Aquifer, gravel.

o % | 8. 5-U4g S Inadequate,

s 275 8- 8.9 D,S

649 65 8- L.lg D,S Aquifer, chale. ZEncountered
shale at 290 feet after
passing through "soapstone,®

eese eesw 8—-10—-”-9 8 Water unfit for domestic use.

~ 55b =




RECORDS OF WELLS AD TEST HOLES

Location Ovner or Depth of Diameter Type
number name well (feet) (inches)
137-69
Hhdae Emil Schauer 00 veo Drilled
bocd Gene Schwecke 00 2.5 »i 805w
bedb A. Schwecke 140 2.5 0030044
&boa, A, Dewsld 7 3 200064
8daa Peter Dewald 18.4 48 vy 48 Dug
%ada Hubert Williams 280 3 Drilled
10bece Jake Engzminger 300 3 s+d0ces
12aaa Gottlieb Kammerer 90 36 oelBse o
13ach Jacob Remmick 182 3 P T T
1&3& tao.t.d-o..lltoooo. 15‘57 32 D‘lg
14dab Carl Remmick 160 2 Drilled
15bbd Jake Wieland 200 i sec o0 ﬂ-o;. ae
16add Philiin Dewald 14 30 Dug
18bch Edwin Schaner 107 2 Drilled
18cad Herberyu Schlecht 135 3 2900000
20&&13 Otto De\‘fald 110 e e as d.o- "o
20cac John Nelson 1‘-‘-0 3 2000540
20ede USGS test 315 140 5 . -
22bec Fred Weiland 320 i ec0c4e
22cdd August Opp 30 20 Bored
22dbe USGS test 318 170 5 Drilled
23dec Indapendent Drilling 500 5 0080c4e
Co, Test Yo, 6
2lices Max Kramer 18,6 30 Bored
25bbb P, 200 3 Drilled
253.&0 Sa.m !:‘Ichultes 90 3 o dOO .
26aaa, USGS test 306 220 , 5 + Qs
26aab Independent Drilling 100 * 5 2030545
Co, Test No, 4
26abal C. Bufink 10 36 Bored
26aba2 Carolinc Hoffer 15 36 by 2U Dug
EGEbaa W. E. Fischer 22 Vo Bored
26aba Adam Deymld~ 20 32 Dug

- 564 -




. IV TOE STREETER ARNTA —~ - Continued

Date Depth to ‘Rate Use Remarks

completed water level of water
foet below
land surface

LR N N LS ] [ RN RN D,S Aquifer, Sh&le.

1917 150 8-10-49 S Aquifer renorted to be
"soapstone,"

1933 50 g~ 9-49 D, S Aquifer, gravel.

eee 55 8- 9-U49 D,S

seee Ea2 8. LYo D,S

19]4'9 esco ssssnne D,S Aq_uifﬂr, ghale,

TR esr e 0pescsewsn D.S DO,

sees 70 8- 8-49 0,8

1917 160 &~ 849 D,S Aquifer, sand, Water some-
times black,

seee 1045 & 8.U49 D

s 70 8- 8-U4g D,$ Aquifer, gravel.

L RN B ] LR NN (BN ENER] D'S

aesn e aena aesce e D'S

440 20 &~ 949 D,S Aquifer, brown sand,

1919 20 8- 949 D,S Aquifer, coarse sand.
Water soft; slight
iodine" taste.

1931 Flow 8- Ukg D,S Aquifer, brown sand below
blue clay. Flows 2 g.PeMe

1949 Flow &- L-lg D,S Aquifer, coarse sand below
blue clay. Flows 3 g.PeMe

6850 Flow 8- hlg T See log,

1938 es e cessss e D,S

26 &- L4.lg D,S

6—10“50 TR 9ecocese i See 10go

19)46 snee secesve T Drilled into shale Beveral
hundred feet.

eses 1.7 8- B-U9 S

Bewe L BN (B RN EN ] D.s

1931 2L 8- 849 D, S

5—-22#-50 ansn XEEEEL) T See loge

1946 Sais T T Probably drilled to shale.

1943 6ol 8- 2-49 D Aquifer, yellow sand.

o 6.00 g. 2-lg D Aquifer, coarse gravel,

nese 7 &~ 2'-'149 D Aquifer, yellow sand.

1935 12 8- 2-U49 D Aquifer, sand end gravel,




RECORDS OF WELLS AND TEST HOLES

Location Owner or Depth of Diameter Type
number " name well (feet) (inches)
137-69
26abak Julius Meidinger 20 ces Bored
26abab Wm. Ackermen:. 30 30 vs@0usy
26abal Jacob L. Buock 35 . Drilled
26&1338 Alvin Remmick s0eo 36 by 36 scascoen
2681)&9 Theo, Melsch 22 cee so0vsne
268ball L. Job 13.0 - Dug
26&3)&11 Ed. Weber 18.0 T ssceven
26abal2 Jack Deutcher 15,0 36 by 36 Dug
26abal3 Independent Drilling e 5 Drilled
Cos Test No. 5
26aball Independent Drilling 300 5 0e@0s e
Co. Test No., 2
26abbl A, Stockdurger 12,5 2l Bored
Eﬁa.b'ba Rubin Tarnagsby evco ves pessscs
26abb Iudwig Schatz 11 30 Dug
26abb Mrs, Adem Schatz 18,0 ol 0cd00se
26abb5 C. Morlogk 16,0 30 sessees
26abb6 John Eraft 18 36 Bored.
26abb7 Rubin Helluis 9.5 vee Dug
26abb8 Edward Schultz 12.5 36 by 36 0e@0sss
26abh9 Mrs. B, Martin 16,0 18 00800,
26&3&310 Hc Ao Docktﬁr 11. S see ssoonae
26abbll Rev. G. H, Rued 11,2 36 Dug
26abel John Buck 14,4 30 by 30 N e
26abe2 George Opp 17 30 Bored
26a'bci Aden 0, Dewald 14,6 30 eed00 s
26abe Sam Schultes 12,4 30 -
26abes Paul Giener 8.8 30 . 7. P
26abd Carl Siedsl 10 36 00400
26ach. Jacob Enzminger 13,5 27 Dug
26accl He Co Wentz 312 3 Drilled
26&002 .&.d.am Scl‘mmacker enew ey sssevse
26pasl Angust Mayer 13.9 36 by 36 Dug
26baal Imamel Wieland 14 - . 1. YR

- BT




IN THE STREETER AREA - « Continued

Date Tepth to Date Use Remarks
completed water level of water
feet below
land surface

NN ] 15 8—- 2‘“1‘}‘9 D

1948 11,7 8. 2-49 D Aquifer, yellov sand,

— 17.6 g~ 2-49 .

sevn 13.7 8- 2-Ug D

— 7.8 8- 2-l9 D Aquifer, gray fine sand.

seen 13¢5 8"‘ 2—’)4'9 fnoe L

asse 9;2 8— 2—-LL9 Dea

1946 civa ERaE R T Drilled to shale.

19‘"‘6 ®sso seveene T Yellow clay and gra‘v‘el,
0-40 ft.; blue clay, stones,
40-190 ft,; shale 190-300
ft. Pumped 20 g.p.m. from
gravel in upper 40 feet
for period of § hours.

- 7015 8- 2-l9 U Aquifer, yellow fine sand,

S0 ap LR N LR NN N-N N ] D

1917 60 g 244 D Aquifer, yellow sand.,

1910 Te9 g~ 2-h9 D

sone 6.5 g 2-l9 D

1944 13,1 B 2-U49 D

1948 6 8- 249 D Aquifer, gravel.

o 600 8- 2-u9 D

ssee 605 & 2‘-1"9 D Aq_uifer, gsand,

S— 2.8 8- 3-49 D Aquifer, gravel,

1-48 BeT 8- Zwlig D .

T L, 23 8 2-49 D Do,

ceee 3 &- 2-49 D

1930 5eb 8- 2-49 U Aquifer, sand snd gravel,

¢ree T.l’j o 2'-}4'9 D Do,

st 3:55 8- 2—-”-9 D Do.

Sein 556 8- 2-lg D

1946 10,1 6 349 D Do.

193k soee Selands D,S Water obtained from sand
below shale?

R NN ] LE RN teevavsacse D’S

—— 3.9 g 3-U49 D,S

1940 » 8~ 3.l9 D Aquifer, gravel,




RECORDS OF WELLS AND TEST HOLES

Location Owner or Depth of Dismeter Type
number name well (feet) (inches)
137-69
26babl G, J, Bender 16 . Drilled
26bab2 John Kammerer 19 o Bored
26bab3 Henry Hash 16.7 27 s58wnis
26bacl Chris Hochhalter 18,7 38 sal0sis
26bac? John George 18,3 26 a0y ..
26ba:3 Ludwig Buck 20.5 30 es@ssa
261'.!3. 0BcenrecnIBEDICN D 2005 214' oodﬂa»a
26138.(!5 ng O'be'.!."lander cec @ sae Dug
26bach Jacob Rau 22 36 Bored
Esbaﬂ?’ J. B, Fischer 25 cen Dug
261’8-08 John Kubler 19. 8 27 escasre
26bac9 Rev, F, Alf 2,5 36 by 36 Tug
26badl Calvin Vilharier 15,7 36 by 36 ss800se
26bad2 S. E. Graf 20 36 Bored
26bad3 Rivenius 20 “ee Dug
26badlt Phillip Meyer 15 Wi sslDyve
2613365 Wm. Rivenlus 16 cee ¢e30s4s
26bbal Erwin Buck 12,0 36 Bored
26.bb[i.2 esos:cd0cecssaenca 12.8 ses Dug
EEbbaa Clarence Wentz 9,6 - R
26bbal Henry Klundt 353 20 Bored
26bbeh Francis Grig 1014 33 00000 se
26bbab John Bachman 117 33 BN, 7, TR
26bbal Rosa Dewald 14,7 71 Dug
26bbbl Gus Vhitmier 10 30 vilbisu
26bbb2 USGS test 300 240 5 Drilled
26bbel Adolf Veil 14.0 31 Bored
26bbe2 David Xubler 25,4 36 by 36 Dug
Eﬁbbca Emil A, Wentz 2045 14 Bored
26bbe USGS test 305 80 5 Drilled
26bbes Independent Drilling 160 5 s080s0e
Co. Test No. 3
26bbdl Fred Schauer .« e 32 Dug
26bbd2 Jake Bitterman 30 ug by ug sel0sse

ﬂSEE'L-u




IN THE STHEEHTER AREA -.~: Contirued

Date Depth to Date Use Remarks
completed water level of water
foet below
land surface

(RN 9_‘39‘9 RN ENE. D

191“2 [ XX tesewon D

ceea 8.8 8- 3—1"'9 D Au_uifer, grav’el.

L L B 1’4‘32 S"‘ 2"")"’9 D

—_— 12.6 8. 2-lg D

ke 14,6 8- 2-49 D Aquifer, fine sand,

cova 15,4 8- 2-49 s

§kia 13,8 8- 2-49 D

1979 11.2 &. 2-l9 D

1947 13 & 2-U49g D ot used for drinking
purposes.

ase e 992 S“" 3"']49 D

seas scen svreoswe D See chemical analysis,

1934 3.9 &~ 3-49 D

p—_—t 9.3 g 2-49 U Contaminated.

oves 10.1 8- 2-U49 D Aquifer, sand, Not used
for drinking purposes,

sres 10.5 8. 2.l D

- T 8. 2 D Aquifer, gravel. Mot used
for drinking.

e e 5a9 g-- 2—-}4‘9 D

2eee 60 6 &~ 2—-‘1‘9 5 Aquifer, gravel,

dooe 8. 19 SH 2—-&9 S o

1947 30,0 8- 2-U49 D Do.

1947 6.87 8- 2-49 D Aquifer, sand and gravel.

19""6 9a)'|' &~ 2"}'['9 D 'do

1947 11,1 8- 2-4g D

1947 6.5 8- 2-l49 D

ll—-22--50 LX) ectdce 00 T See log.

vese 12.05 8- 2-49 D

. 14,3 8- 319 D

aaeh 163 8- 3-49 D Inadequate:

52250 eeea enrresns T Ses loge

19“‘6 sese eosenre T Sand, gravel, and clay,

dva

G N

0-28 ft,3 blue clay,
stones, 28-160 ft.;
shale, 160-161 ft-

Agquifer, sand.




RECORDS OF WELLS AND TEST HOLES

Loc~tion Ovmer or Depth of Dinmeter Type
number name vell (feet) (inches)

137-69

26bbd Emil Brenneise 30 26 Tug
26bbd Jacob Grossman 30 36 by 36 -
26bbds John Schatz 20 2l Bored
26bbadb Carl Arndt 20.8 36 Dug
26bbd7 Oscar Seher 30,5 36 ee04se
36bbas G. P, Stokes 380 s Drilled
26b1d9 Streeter Hotel 20 - Sveuen
26beal Harry Machin 27:1 21,6 Bosed
26bea2 Jacob Meidinger 21 24 sl
261)08.3 seveacl0c0scnsrens 16;7 2l esd0ess
26bealt Aaron Betsch 17.4 21 s D
26beas Fred H. Miller ool 30 Dug
26bcab John G. Graf 22.8 40 by 40 ee@00us
26bea’ Nick Nienoff 24.3 20 T Yo
26behbl USES test 302 180 5 Drilled
26beb2 USGS test 304 170 5 sl
26beb3 Conrad Beir 25 cee Bored
26bedl William Wutzke 20.2 44 by 4y Dug
26bed2 G. Welsser 21,4 28 s @B en
26bed3 Alfred ¥, Deutscher 25:5 28 asl0sui
26bedli Peter Deutscher 23.1 28 - T
26beds cerers80nancasanas 21,8 26,4 P T TN
26bedb Jacob Matthels 24.8 23 Bored
26bbed7 USGS test 317 50 5 Drilled
26bdbl George J. Wentz o i Dug
26bdb2 G, Fischer 26,2 aks Bored
26bdb3 A, Fercho 38 C- sensene
26bdbl G, M. Iszler 20,4 2l Bored
26bdbs Adem Schwartgwalter 22.6 21.6 Tug
26bdv6 Fermers Co-op Elev. 20.9 oL P
26bdb7 Ted Dewald - 0ss Drilled
26bdb8 John P, Dockter 16 e Dug
26bdel Wm, Wentz 27 24 vy 24 s+804sn
26135.02 C. Stienstra 27a6 ' e 08006 e
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IN THE STRETITER AREA -~ ~ Continued

Date Depth to Date Use Remarks
completed water level of water
feet below
land surface

aaew 15 &" 3-"49 D

1929 28 8. 3.9 D Inadequates

18 8- 3-Ug D

1945 16,5 8. 3.l49 D

1933 22.8 8. 3-49 D Aquifer, gravel.

1927 sevo 8-']4'9 D Aquifer, shale, Drawdown
of 100 feet after 2U
hours pumping.

seew sese ersovas D See chemical analysis,

1947 19.7 8- 3-ug D

1946 17 8- 349 D Aquifer, sand and gravel,

sese 15.1 &~ }-‘”’9 D Not used for drinkiﬂg
PUrPOSes.

8-46 11.5 8- 3-49g D Aquifer, gravel.

- 14.9 8+ 349 D See chemical analysis.

$ois 12.25 8. 3-k49 8 Water unfit for human

, consumption,

Ay 17075 &~ 3—4]49 D

5—-15'-'50 cauw secosns | See loge

5“‘18"'50 seno cvessnd T Do,

L BN N L N LN D

s 11,03 8- 3-49 D

- 12.4 8~ 3.l9 D Aquifer, sand and gravel.

13,6 8- 3-Lg D Do,

1147 8- 3-L9 s Do,

Eie 1004 8. 3.l4g D

Sesse 17025 &- 3-—-”-9 D

6--10'-'50 esss . sessees T See 103.

1910 Teae LR N N N N LR N}

15.7 8- 3-U49g

1948 15.7 8- 3-49 D Aquifer, gravel,

1947 15,33 8. .49 D

Scese 1103 8- 3'-‘)"'9 o

seprad ea a0 fesdm e U

vese 12 8. 3.l49 D

sese 20.2 8- 3-49 D Aquifer, sand and gravel,

e 19.31 &~ 3-“'9 sce Do,




RECORDS OF WELLS AND TEST HOLES

Location Owvner or Depth of Diameter Type
mumber name vell (feet) (inches)
13769
26bdc3 Mrs, J, Schwartzwalter 30 see Dug
26bdek Streeter Elev, Co. 26 15 Bored
26beds Independent Drilling 380 5 Drilled
Co. Test Mc, 1
26badl USGS test 301 210 5 ecd0uas
26bdd2 Indepandent Drilling 200 * 5 s« 000540
Co. Test No, 7
26caa Emil Wentz 20 20 Bored
26cbdb Art Bender 300 3 Drilled
27ascl Edward Deutcher 27 36 Bored
27&”2 neosscl0sescnsnnne Spring oes ssocesse
27adb USeS test 316 50 5 Drilled
2Tbasa USGS test 31l 160 5 ST, 7. Yo
27dba USGS test 3i2 170 5 PEPE, 1, [P
ETcd'b Rheinhold Rau 380 3 02830800
27dda USGS test 303 200 ] 0080440
28abb USGS test 313 170 5 velOsse
28ccal Anton ¥, Ruff 556 32 Bored
28cca? tecocslOesesvcssre 610"’ 32 eel0ese
29abb USGS test 31U T4 5 Drilled
3008.3 Fred Skhhlser Spring ecp csessew
31bbdl August TFischer 169 6 Drilled
31bbd2 seaseeld0ccncnaconee 17-:9 32 Tug
3lche Raymond Fischer 38.8 32 PR T PP
32¢che Allen Reese TN 32 Drilled
33&&&. USGS test 310 170 5 e030asa
y‘d&d Gus Dorr 30 nee ssseanes
13770
2ddd John Nelnow 70 3 Drilled
126bb John Schvecke 20.5 36 by 36 Tug
14aad August Schauer 180, 3 Drilled
14dad Walter Schauer 300 3 B, |
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IN THE STREETER AREA ~ - Continued

Date Derth to Date Use Remarks
completed water level of water
feet below
lard surface

1934 20.9 8- 349 D

1948 22 8- 2-U9 iEh Inadequate. Easily pumped
dary.

19“6 esve sessa s T G-ravel, 0—16 ftt; blue clay,
stones, 16-200 ft.; shale,
200380 fte

5-—1"-50 Sees seevens 7 See 10@0

19“’6 d%0e snesans T Drilled %o shale.

(X NN ] L E- NN ] (AN NN NN ] U

esae svee evscons D,S Aq_uifﬁr, shale.

1948 22,1 8- 4-lhg D,S

canp sse fDesesso S See chemical Bnaly315'

6—-9—-‘50 enee sessens T See 10@0

6—1'-'5‘0 scep [EEENER ] T ' .m& oh

6-2-50 T To.

feeo 12 8- }-‘""9 D.S An_uifer, shale,.

5——1-(“50 svc sessese T See log,

6"'6"'50 ased Fesaeba T Do.

1947 10.5 8~ 9-U9 D

1948 8.4 &. 9-U9 S Aquifer, gravel.

6"’7"’50 LA RN CE R R R R T See log-

eoes seoc ssessese D,S See chemical analysis,

1926 10 8- 9-lg S Aquifer, shale,

1921 11,9 g~ 9-lg D Aquifer, gravel,

e 32,2 8« 9-49 D,S Agquifer, sand and gravel.

H-UT 31.35 8. 9-U49 D,5 Adequate. Aquifer, sand,

5-—31«-.50 scoe cssnene T See loge

oeRs (- LN Besonen D’S

oo & 5-11—')49 D. S mifer, gravel,

sesc 17.3 g-11-49 D,s

1943 ¥low g-11-U49 D,S Aquifer, shale. Water
contains much iron.

1929 100 8-11-U49 D,S Aquifer, shale,




RECORDS (OF WELLS A'D TEST HOLES

Location Ovmer or Depth of Diameter Tyne
‘mimber name ‘well (feet) (inches)
137-70
2liced Emil Schwartzwalter 19,7 72 Dug
2ldad Gilbert Fischer 130 3 Drilled
26abb Emil Wieland 60 3 +0400ece
26¢ba, W. & A, Schwartzwalter 100 3 PR, T
26ded Milton Schwartzielter 2508 41 by W1 Dug
13868
29681 Alvert Donat 68 3 Drilled
29dct Herbert Job 16,7 48 by 48 Dug
30ddd Walter T. Dockter 325 3 Drilled
138-69
26bee Richsrd Schultes cono 3 esd0c s a
2beda Richerd Dockter sece 3 200Caes
26ddd Jacob Dockter 100 3 valDiws
28dad Wm. Handel 210 3 ced0s0ee
32dbe Magust M, Dockter 16.1 36 vy 30 Dug
33dca Henry Morlock 100 3 Drilled
3hddd Jacob F. Hoffer 350 3 I
&-T70
25cee cbsseceesssnaniInss 13.9"" 32 Tug

- blg -




IN¥ THE STREETER AREA -~ ~ Continuved

Date Depth to Date Use Remarks

completed water level of water
feet below
land surface

1947 13.4 8-11-49 D

esee 75 Sﬂll—ug D, S Inadequate,

1943 35 8-11-49 D, S Water believed to come from
gandstone, OSee chemilcal
analysis.

1927 20 8-11-U49 8 Aquifer may be sandstone.
See chemlical analysis,

vese 20,0 8-11-k49 D, S

1916 - D.8

coie 11.75 8-10-49 D,S

1928 seea Sreancee D;S

seae sanse sscesnd D'S mifer. Bhﬂleu

T tece seseres D,S Do,

LA RN (T N [ X RN BN N DQS

e ae 178 8—‘10“'4’9 Di‘ 5

cese 6.8 8-10-l9 D,5

[ NN asee LA R R N NN ) B,S

seve cane esnsene D,S Aq_uifer' gand and gra.vel?

core 7053 8-11-49 S Stock well in pasture.
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LOGS OF TEST IIQLES IN THE STREETER AREA

The logs of the test holes are composite logs obtained by
combining the drillers' logs with descriptions and asnalyses made
in the latoratory. The samples as obtained with the hydraulic-
rotary rig used in the test drilling are not always truly repre-
sentative of the rock materials as they occur in nature., Water-
sorted materials, especially such as sand and sravel, may be some-
what clearer in the samples than in iheir natural occurrence in the
ground because of the tendency of the drilling fluld to wash the
cuttings =s they are bein: carried to the surface from the bottom of
the hole,

Generally, the sand and gravel as it occurs in the samples 1s
poorly sorted so that it cannot readily be classified as to texture.
Hovever, vhere & falr degree of sortins is evident, the Wentworth
size classiflication is used.

The term "t111l" as used in this report refers to a heterogeneous
mixture of clay, silt, sand, gravel, and boulders, Clay and silt
are the most predominent constituents of the till and form the
matrix throughout which the larger fragments are scattered without

gorting or stratification,

- 62 .




LOGS OF TEST HOLES IN THE STIEITER AREA
LCGATT COUNTY

136.70--114dd
USGS test 309

Formation Material Thickness "©fpth
Late Wisconsin drift

SC’il, black‘ cla-yey..oauo..n.uoi&IOO l 1
Til‘l. tan..lllll.If.lO.!'l..l.llIll. 8 9
G:-‘avelsnnelvonlto-ll.trn-laetaoll!!'} 2 11

Till?, clay, buff to dark-gray
containing very fev pebbles, may be

lacustrine 01&}'o-cooa-oo-n-noanoao 3& 50 I
Till, Dluish-EreY>s00avecencscencnss 13 184
6

190

Pierre shale
O:L&y, 'blul.ah-:f;ray“.-.a..--.n,.....

136-.70-15ddd
USG5 test 307

Late Wisconsin drift

Soil, 'bla.ck, 8aN0Y:sseceserssrconncs l'l' l-F
Sand, fine to mediUMicsecevsssvssnos 1 5
Sand, coarse to very coarse, and
gravel.ﬁ:nunoooononluca-t-llialtlc 15 20
Gra.val, mostly shalesescvseensansesns 5 25
Pebble Braveleccevseosssesnscanssenn 2 50
Pebble gravel, coavser than above... 1 Bl

Till, bluish~gray. Lavers of shale
gravel occur from 125 to 130 feet

and from 155 to 160 feetesseoosess 132 196
Pierre shale
’ Shale’ bluiSh—'gra:fr:onal--o-rao:oloto. 1)+ 210
136-70-22d4d4

USGS test 308

Late Wisconsin drift

!;011, hro“m, sandyaolnual-toloato.-l 2 2
fand, mostly medium to coarse, but

also some very coarse sandssssssee 23 25
Pebble zrevel, becoming very cosrse

at bo‘!‘:tomgu--., ----- escesasas s 11" 39
Till. blu'!.sha-grayn...u...-........ 11 50
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Formation

STUTSMAN CUUNTY

137..69-20cde
USGS test 315

Material

Late Wisconuin drift

Pierre shale

8011, .brown. Band,Yc-n.u...n.nuoo
Sand, fine to medium, quartzosa,
rather well sorted and roundedcecs
Sand, fine to very coarse, and ,
sra’gel’ PAnBsauiseisnvesiviaveiime s
Ti1l, gray, with much sand and
Bravelossessccovococessastassoncss
Gr&'vel::lo.e.o.o.ostotuo--l.ouoiouitl
Tili;, Bra¥eescscsoscsccsscoccosssose

G‘ravlelﬂﬁ"o.".fli.l'...l.....l..e.!.

Till' gray.ao....'..“..‘.-..(v.'.....

Sha.le’ bluishngr&yeootsn-oloal-ettl.

137-69-22dbe
USES test 318

Late Wisconsin drift

Older drift

Plerre shals

S:'ilg PYOWNsescoasocenssaasessnassns
Til:i-g C‘mc('-1..aooneol..oan‘anlo.c..oﬁ
ll'ill. 'bluish-—-g:‘ay’eu..“,........n.
G'I'a‘vale BB TO0ADLADSIRSRTIRIAGVRECTERSY
Till, .bluisn"'grayaa.ao!notc.c.tlnocu

Gravel and sand, composed mostly of
rasistant rock material, Seems
to be weathered, Tew shale
framentsato.oa..ooonctovtuaoo.o..

Gravel and send, seme as overlying
material but mixed with small
amounts of tan clay.

(M&Y be till)o:--..ooootoal-oaooto

Gravel with small amount of white
clay'..t.t’.....ttl‘.!.....‘!..%..

Sand, gravel, and toulders. A
little tan claya....“.-e.....u.-

Sha.le. bluish"grayltl.Q.nt--b..t.!.‘

- B4

L0fs OF TEST HOLES II" THE STREETER AREA

Thicknegs

18
13

12

9
61
13

16

14

Depth

28

61
125

131

17
150
164
170




Formation

STUTSIIAN CUUNTY - — Continued

137-69-26aas
USGS test 306

Material

Late Wisconsin drift

Pierre shale

Soil, brovn, sandYesseevcsrerecerces
Sand, fine to verr coarseis.eieescscs
Gravel, fine to very coarse......see
Pill, EYoaVeconcesstesscsssssrescstns
Grovel, fiNOcsssssian-vuisasvesciona
Till, gray, very £ravellYceceecesass
Till. blui&h—gf&yaotuununoau»o-o-oon
Till, bluash-gray. Large amount of

shale gravel.cesssssecscescecasaes

c:‘.&y. tm‘lohwilnaalnonllc-OloilO.l.l.

137-69-26bbb2
USES test 300

late Wisconsin drift

Pierre shale

Till, lisht-tan to buff, silty,
pe‘bbly-;.n.u,.,...,.u... res e e e

Till, dluish-gray, PeLbiyeescarescss

Till, bluish-grayv, numerous shale
pe'bbles........eu-.........uo»..

Clay, yellowish-tan, sandy, with
stresks of limonitic claye:rsnenes
Clay or shale, bluish-grayessesseees

137-69-26bbel
USCS test 305

Late Wisconsin drift

5011. 'browng SaNAYcoesscrensrenscese
Sand, fine to very coarse..cccesesss
Sand, COAYSBssesscssscesorcssssssses
Till, ‘buff, Sanﬂy-,...a.-..r.u......
Till, hluis!lwgra.y' cla.vay;.......n..

23

65 -

LOGS OF TEST HOLES IN THE STRULETER AREA

Thickness

[o AV IAN S AN e Y

100
24
26

18
42

163

Depth

10
19
41
49
70
170

194

220

18
60

223

230
2ho




Formation

LOA3 OF TEST HOLES I THE STNE'TZIR ARFA

STUTSIHAN CCUNTY - ~ Continued

137-69-26bcbl
USGS test 302

Materiasl

Late Wisconsin drift

Older drift

Pierre shals

So‘tl, dark aray, 8aNAYosees sevansani
Clay, tan, with sand and gravel
mideaooooo-.ea-e-o--o---ac.oacoon
Sand, brovn, mediuM....eceercesnnens
Sand, coarse to Very Coarse- c.esssss
Gravel, fine, becoming very coarse
1iear bobtoMseoneasccrnsacssssconse
Till, gravaIOOIiotdil.b..‘.!.I'IO...
Qravel, FIng. s esessionssvandsases
Oravel, COATISBs.csssvssrssvrsessanes
Till, Eraycscessasacsvsssarvsessesanes
Sand, very coarse, derived mostly
from shalosece ssesvasorsrinsawsoss
Till, bluish-gray, commosed of
ground-un shale snd shele
PEDDleS esressorscncenrnassescnnes

Sand, very coarse, with a little
tan clay (Hard drilling). .....eces

cl&ﬂ", tantotl.tOllo.Ot‘.nnula—oo!..uol
Shale, bluish-gravr, soft eseseieoess

< BB

Thickness

10

12
12

62

10
16

Depth

9
15
32
50
55

117

125

145

154

164
1%




LOGS OF T%ST HULES IF THE STRTUETER AREA
STUTSMAY CUUNTY ~ -~ Continued

137-69-26bcb2
USGS test 304

Formation Material Thickness Depth
Late Wisconsin drift
Soil, .black‘ ClayeFececctessarsancsn 2 2
T11l, yellowish-brown, sandyc..eeoss g8 10
Gravel, fine, and sand, fine to
VEry COarS€ssssssess-sonscsssonsses 7 17
Gravel, fine, and sand, very coarse, g 25
Gravel, Very COAIrS€...cessessecesscss 7 32
ravel, fine to mediumsccsssevecoasrs 3 75
Till, zrsy at top, becoming dark
bluish-gray at bottomeseccenvesnes 108 143
Older drift
Gravel, fine, and cand, very coarse,
compoged of resistant rock
material, May be slightly
cemented..........-..nvaoo-l&.b.lﬂ 7 150
Pierre shale
(lay, gray wad brown with red
streaks of limomiteuiscsseenisuses 10 160
Shala, bluish—-gray, 80ft:iasec0ncene 10 170
137-69-26bed7
USGS test 317
Late Wisconein drift
5011, dark—graysesceersessnssecesnns 1 1
Till' ta.n.............o........oua.c a 9
Sand' medivm to COArSEessseeccscssce 15 2'4
G‘ra?el..u...u......u.uq‘neaonocu 11 35
Till. blulsh~graysssesccceessesncoss 15 K0

~ b7 =




Formavion

LOGS OF TEST HOLES IN THE STREETZR AREA

STUTSMAY CUUPTY - - Continued

137.-69-26bdd1
USES test 301

Material

Late Wisconsin drift

Plerre shale

Soil, blaCk. clayeYecosssoroancosonn
Ti}.lg light--’tan:-.onoa-nooo.r.ncoooo.oz
Till. Erayzecsscesnvocontssvassoncore
Gravel, fine to medium,; poorly
sorted, mostiy limestcne and

dolomitel‘t.dl.iG.f..r"‘).l’l‘.l...-.

Till, bPluish-gray, much gravel:s..ecse

Till, bPluish—~gray..vesseesascrescans

74117, mostly sand and gravel
derived from shal€sesessesocressss

Gla-.v, bI‘OWn, aandy-\nu.co.uaosﬂ!bwld'
Shale, bluish-gray, soft. Core
obtained from 203~210.s0cerevsovaes

137--69..27adb
USGS test 316

Late Wiscongin drift

Soil, browm, Claye¥scesesssesscnsnces
Ti1ll, DIroWheessescessssscsosceonases
Sand and gravel.ccessssscssocsneenas
TI1l, EroFece:conconnaovsisvenovsenne
Gravel, shalyicencescscesesssscencan
Till’ gray.‘..l'l.IIIII.C..O.I..Cl!.

. BF o

-l
ol

2

o
O A

41
50

ko
198
203

210

26
0
1

50




LOGS OF TEST HOLES IN THE STRE'T™R AREA
STUTSMAN COUNTY = « Continued

137-69-27%aa
USES test 311

Formation Material Thickness Depth

Late Wisconsin drift
SOil. 'bro‘em, SoNAYos0svesssencsssene 1
Tilll VA s s wnbeaammens o o8 sog apae g4y 16 17
Till or lake clay, nhard amd compast
with few PebbleScceccessceoceccnan 8 25
Sand, fine to Very coars@cesssesssee 5 0
Gravelsscsivin svidaoricesdoh veen eadinm 12 2
Till' bluiﬂhsgrayaeo.....e..-..-nn-o 71 113
Older drift
Mos$ly gravel and sand, (mey be
stony till), composed primarily
of resistent rcck materials and
has a low proportion of chale
fragments, A small amount of tan
clay in sample from 125 to 130
feet and persists in small
quantities to bottom. Some
zones in clay are red and yellow,
and retain shapes of minerals
which have rotted out., (Drillers
report "cemented gravel" drilling
eharactarleticn Y, vvaue cunimis e v 41 154
Plerre shale
Shale, Bluish-gray, 99{te..ccescoses 6 160
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Formation

LCGS OF TSST HOLES IN THE STRUTTER AREA

STUTSMAYT COUMTY — -~ Continued

137-69-27bda
USGS test 312

Material Thickness

Late Wisconsin drift

Older drift

Pierre shale

Soil, black, clayeYceseosssocronnsss
Ti1l, yellowish-broWn,ecesccessocses
O o
Sand, medium to coarse, and pebble

gravel,......‘-..o.......-e-q..-s-

Till’ {?:ral}rI...!Qﬂ"‘l‘.........’..'.

Gravel end sand. Considerable
amount of .srayv clay in top 15
feet which mav have caved from
&bO?e-eooqa.no--so-oooaao-aoo.;ao-

Till. tan‘0|.e.n'uOQQQCOOUUI.COIittc

Sha,le’ gray.o..0‘....‘..."5...'..'9.

137-69-27dda
USGS test 303

Late Wisconsin drifst

Pierre shale

SOil, blaCk, clayey..n....aaa.......
SOil. hrownosaoonao-ooo-oéo-:ouaoo-s
Soil, grayish-white, highly
CaleATOOUS  ssusissssessmivssspssns
Till. tan-)..‘.-l..Ql.aQo.O.llol!.aIQ.
Till?, bluish-gray, very fevw
pebblaSnocoo-naloouoooo-.;-..-ocno
Till, gray to bluish-gray. Color
changes gradually from gray near
the top to a dark bluish-gray
towards the bottom, at which
depth the pebbles and till
matrix are made up almost
Sntirely of shale.cisesassssnsnsss

Sha-le. bluishﬂgrale....'..."‘l""i.
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17
65

33

16

16
14

i52
13

Depth

28
14

54
119

152
154

170

Ul W

187
200




10GS OF T=EST HOLES IIT THE STREETER AREA
STUTSMAN COUNTY - — Comtinued

137.-69-28abd
USGS test 313

Formation Material Thickness Depth
Late Wisconsin drift
Soil, brﬂwn. ClayeVeccoescnsccssnnns 1 1
T11l, grayish-whitecescecececessonss 2 3
Till’ tanc..o..!CC..I.II...OI'.I..O. 15 18
Till, Eraycesscesecsecscescssessssce 10 28
Sand, Very CO8IS€.essessscescecsasis 2 30
Ti11| graypoanloto:lo.ncaoa-aoo-oooo 17 u?
Older drift
BN AY 5 v i aw wuwsuvEsmarv s el Sovesves 13 60
Pebdble grovel.ccsevscesssisesssvasss 11 71

Till and possible soil zone,
yellowigh—tan and black, some
parts (tan) calcareous and other
(grayish) non-calcareous. .
Tumerous bits of black, partly
carbonized vegetation and black

clayo(!I.l.li'ldi..l’.-...Oﬂl’.('ﬁl 11 82
Til11, bluish-gray. (Hard
&rilling).o.oao-oo..o.-.onor-o-oo. 8 90
Pierre shale
0Olay or shale, bluish—-gray.cccessecss 20 110
Shale, bluish-gray, not s0 sAndyecs. 60 170

137.-69-29abb
USG. test 314

Late Wisconsin drift

5011| brown, sandy......-o....n‘.... % %
Orevel and sandiiissevsiservinnesiss 15 16
Till, taN.esennreenrsscnssacensnnsne 13 29
T411, Aark—Erayseeecccsceccscenssone 35 64

Gravel and numerous boulders which
foréed discontinuance of drilling
B.t TM faeto.-...-.-.....---.-oooo- 10 Tll'

w P




Formation

STUTSMAN COUNTY - - Continued

137-69-33dd4
USGS test 310

Material

Late Wisconain drift

Older drift

Plerre shale

SOil, brown. clayey.o....,....-.c...
Till, $aDcscissasnvasasiesnssenncans
Till; luish"grwtotnoou-t-o--oa.n-o
Sand, very coarse, and gravelceessse
Graveliisevesnseswssssisetas srareens
Till, Br8Yoeasescsnssesncsosscrssnvse
Gravel, 8halYoeevssnsosvcessossoncnse

Till, yellowishntanqas.........o....
Tlll: ligllthgm‘v:':l.bb’.....h!&.‘...
74111, »ink, wvhite and light..green
clay and fairly numercus quartz
granulesn..ll.ﬂﬂ‘.!l.i..l.'..t'.C'.
Till‘ graydl’).tb.bll".l‘..‘..el!‘Il.
Gravel or gravelly tillececesecncnss
Glay‘, dark“gray.oOIooot.aoo.tleoto--
Till, bluish—gray............-.a....

Glay or shale, bluish-gray.
Contains some glauconite and

ms‘m.‘lll.'O.D.li'...-.ﬁ.l.... LN

- 2

LUGS OF T7I68T HOLES I THE STREETER AREA

Thickness

n =

tANAD ~1 O OV

g1\t

19

Depth

T
35
101
108
151

170
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