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GROUND WATER IN THE MOHALL AREA,
BOTTINEAU AND RENVILLE COUI'TIES, NORTH DAKCTA

by

Ps Do Akin

ABSTRACT

The lohall area includes about 120 square niles in Bottineau
.and Renville Counties in northwestern North Dakotas. Mohall, whose
1950 population was 1,073, is the only town in the area.

-The area is part of the Drift Prairie sectiﬁn of the Central
Lowland physlographic province, It is characterized by the gently
undulating ground moraine plain vhich slopes regionally to the north-
east, It is drained by several southeast-trending intermittent
streams which run almost at right angles to the regional slope,

The .geologlc formations in the Mohell area may be convenilently
grouped into three units: the alluvium or alluvial deposits, which
are found in the valleys of the intermittent streams, the till and
assoclated glaciofluvial deposits, and the bedrock formationse

Ground water of reasonably good quality is obtained in the area
-only from the alluvial deposits, Because of the limited areal extent
of these deposits, only a small number of farms obtain water supplies
from them, However, the municipal water supply of the tovmn of Mohall
is obtained from these deposits in Spring Coulee northeast of the
town, and much water for rursl domestic use 1s hauled from the Becker
well southwest of the town, in Little Deep Creek,

The principal source of recharge to the alluvial deposits is

seepage during the spring runoff period. Watural discharge occurs
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by underflow down the stream velleys, by evaporation from open water
and marshy areas, andlby transpiration by plants, e
The cosfficient of transmissibility of the alluvium,on the basis
of short pumping tests on Mohall wells 3 and U4,is indicated to be
about 6,000 gallons a day ner foot at well 3 and about 20,000 gallons
a day per foot at well 4, The specific yield was computed as 0,25
from the pumping test on well 3, No grafel of importéncé wag en-
' coﬁnfered in the two.croas éecﬁions that Qere drilled across Spring
Coulee near the mmnicipal wells, and ths graatest thickness of satu-
ratad alluvial depoeits found was only about 10 feet,
| A gafurated thickness of 20 feet of 'sand and gravel was pané—
trated in test drllling along Out Bank Creck. This is the greatest
thicknésé.df aéturatéd allﬁvial'déﬂés{té péﬁatfatsd anyvhere in the
area. Ground w;t?f in storage in thasé glluvial deposits has been
estimated to be about 150 million gallons per mile, Thege deposits
are favorably situated to raceive recharge, ‘as Cut Bank Creek drains
a rather large aréa and contains 10ng'étrétchas of open water per-
ennially, Theréféfe; it is believed that ﬁhe'aliuvial dépdsits of
Cut Bank Creek offérnfﬁe best promise for the development of moder-
| atély large pefennial ground-watef éuﬁplias for the presént and
@robébla future needs of the town of Mohall, I
" fest drilling in West Cutb Banmk Creeic and 1a LAt61é Desp Creek
"848 9ot veves) alluvial deposits of such character and saturated
thicknéss.as to fa consideréd favorable for fhe daéelopmént'bf'modenu
ate to large water suppl ‘Las though some ;:f the ma.férlal encountered

should yield adequate quantities for farm supplies.



' The ti1l with 1£s aésociated glaciofluvial déposits is the
surface formation in the area éxcept where covereﬁ by the alluvial
deposits in the stream vaileys. In the Mohall area, this formation
is not an important éﬁuifer and fewer than half a dozen wells are
knowvn to obtain water'from it The glaciofluvial deposits penetrated
by the test holes are not considered adequate sources for_permapent
municipal or 1ndusfria1 gupplies because they are likely to have
small areal extent and the overlying, relativel# impermeable till
makes seasonal recharge fé them practically impossible,

Test drilling in the Souris River ¥alley about 12 miles west of
Mohall penetrated as much asgs H8 feet of fluvial sediments, but practi-
cally all the material is clay and silte No important aquifers were
found there,

At least 50 percent of all the farm water supplies in the area
are obtained from wells in the bedrock formations, which probably
consist of the Fox Hills.sandstone, the Cannonball formation, and
the Ludlow and Tongﬁe River members of thé Fort Union formation,

Underlying these formations is approximately 2,600 feet of
Cretaceous shale, which is not water bearing,. Water from the "Dakota"
sandstone (including the possible equivalent of the Fuson shale and
Lakota sandstone) may be obtained at devths of about 3,200 to 3,300
feets The "Dakota sandstone" probably would yield water in ;ufficient
quantity for municipal and many industrisl purposes in this areay, bdut
the water igs likely to be too highly mineralized for most domestic
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Jurassic formations underlie the Cretaceous formatione in the
‘area, Thev do not constitute aquifers of importance, and any water
found in them is likely to be too highly minerallzed for most purposess

In the Mohall area, by far the most sultable water for general
purposes is obtained from the shallow.alluvial deposits in the stream
~valleys. Of the seven samples of this water analyzed, the highest
concentration of dissolved solide was 1,2“2 parts per million and the
lowest, 317 parts. The iron content was higher than desirable 1n two
samples but satisfactory in all the others. Total hardness ranged
from 196 to 570, which is higher than desirable, Nitrate was present
in all samples analyzed and was excessively high in two samples,

Water sampnles for analysis wers not obtained from the till and
asgociated glaclofluvial deposits but the water from these aquifers
is likely to be more highly mineralized than the water from the
alluvial depositse

- The water from the upper part of the bedrock is highly mineralized,
but its mineral content varies considerably. The chloride concentration
of the samples analyzed ranges from 608 to 3,740 parts per million and
the bicarbonate concentration ranges from 160 to 860 parts per million,
The specific conductance ranges from 3,190 to 11,120 micromhos and may
represent total mineralization on the order of 1,500 to more than 6,000
parts per million in the water with high chloride and bicarbonate

content,



INTRODUCTION

Scope and Purpose of the Investigation

Astudy of the geology and groundpwater'resources_cf B&tfineau
and Renville Counties, N. Dak.,, is being made by the United States
Geological Survey in cooperation with the ﬁofth ﬁékofa Stéte Water
. Conservation Commission and the State Geologicai Sufvey ;s part of
"a geries of investigations of differenct cduﬁfieé in fhélﬁtate. The
purpose of thess general studies is to determineithé 6écﬁrrenée,
movement, discharge, and recharge of the ground water,land;£h§ épantity
and quality of such water avallable for all purposes, including muniei-
pal, domestic, irrigation, and industriale At present. the most criti-
_cal need is for adequate and perennial water supplies for many towns
- and small oltfes throughout the State, TFor this reason, the county»
vide studies are being started in the vicinit; of those towns request~
ing the help of the State Water Gonservation Gommission and the State
Geologist in locating suitéﬁle’gruunaéwafer'supﬁlissa Progreas reports,
such ag this one, are being released before the completion of the
general studies so that the déta'méy be made available as sbonlas.I
possible for use in conmnection with immediate problems, S

.The Mohall area, the subject of this report, comprises about 120
square miles in Bottineau and Renville Counties, N, Dak. The town of
Mohall is anproximately in the center of the areas The fiel& ﬁork |
done during the preseént ihveétigatidh was confined largely té test
drilling and to the collection of a small number of water aampieé from
shallow wells, Pumping tests were made on fwo of the town's shallow

supply wellss Test drilling also was done in the Souris River valley
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(outside the Mohall area as defined above) about 12 miles west of

Mohall, and the results are presented herein because they are of

éenérai interest to governmental agencies doing work in the ares

| a#d'aré'of pﬁrticular interest to the town of Mohall.

| | The invasfigétibn was made under the general supervision of

IA. ¥, Sayre, Ohiéf, Ground Water Branch, Water Resources Division of
the U, 5. Geological Survey., The test drilling and other field

. work were done in the fall of 1948 under the direct supervision of
the writer,

Well records and logs and chemical analyses of ground water
compiled by the Ground Water Branch personnel working on the Missouri
Basin project were made avallable to the writer, Most of the data on
wells and chemical analyses given in this report were obtained during
that work (Waring and LaRoeque, 1949),

Information in regard to the geology of the area was furnished
by members '-of the Geologic Division of the Fedsral Survey and topo-
graphic maps of the area were made avalladle by the Topographic
Divigsion,

Test drilling was dona'by Ray Danielson and-CGeorge McMaster,
Work was facilitated by the exéellent cooperation of residents in
the area and by thé interest and assistance of the Mohall Water
Commission, especially through the efforts of Mr. Page and Mr.
McDonald,

‘Ghemical analyses of 6 water samples from the area were made
ﬁf the North Dekota State Department of Health and this assistance

. 1g gratefully ackrowleédgeds



Previous Investigations

General information concerning the geology and ground-water
resources of Bottinean and Renville Counties was compiled by Simpson
(1929)s He also made a short special investigation in 1935 for the
town of Mohall in regard to the location of a municipal ground-water
supply, and submitted a brief report to the Mayor and Council,

During the years 1946-U49, the Federal Geological Survey made an
intensive investigation of the occurrence of ground water in the
Orosby-Mohall area in connection with the proposed irrigation develop-
ment of the northwestern part of the State (Waring and LaRocque, 1949),
Also, the area has been mapped topographically and geologically. Much
of the information obtained is as yet unpublished and is not in final
forms However, most of the data were available to the author and

have been used extensively in the preparation of this report

Location and General Features of the Ares

The Mohall area, as described in this report, is located in north-
wvestern North Dakota and is divided about equally between Bottineau and
Renville Counties {see fiz. 1), The central part of the area is about
17 miles south of the Canadian border. The area is approximately 10
by 12 miles in eize and includes parts of Rs, 83, 84, and 85 W, in
T, 160 No, all of Rs. 83 and 84 W, in T, 161 N,, and parts of Rs. 83,
and 84 W, in T, 162 N, (see figz. 2).

Mohall, in Renville County, is the only town in the area; 1t is
on State Highway 5, 1 mile west of the Bottineau County line, The
town is served by a branch line of the Great Northern Railroad, The

1950 population was 1,073,
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Farming is the maln occupation in the area, wheat being the
major crop. Mohall serves as a trading and shopping center for the
people living ian the surrounding farm areas

The climate of the Mohall area 1s characterized by the hot summers
end cold winters typical of this section of the United Statess The
highest recorded temmerature at Mohall is 107°?. and the 10west,39°
below zero. These and other climatological data are taken from records
of the U. Ss Weather Bureau.

The average annual precipitation at Mohall is 15,19 inches, dis-

tributed by months as follows:

Month Avg., precipitation Month Avg. precipitation
?incheu) %inches)
Jan, W34 July 2.45
Feb, 35 Avg, 1,91
Mar. o1 Sevt, 1,56
Apr, .96 Octe 1,04
May 1.98 Nov, o5l
June 2.93 Dec. 12

Total 15.19

The Tollowing table shows the annual precipitation at Mohall
from 1894 through 1949, The greatest recorded annual precipitation
was 25,87 inches in 1944 but an annual precinitation of more than
20 inches has occurred in only 9§ of the 56 years of record, The
driest year recorded was 1902, which had only 6,58 inches of
precipitation, but only 4 years are recorded in which the precipi-
tation was less than 10 inches. In two periods asnmual precipitation

has been Delow average for three consecutive years.
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. Annual Preclpitation at Mohall

Year  Precipitation  Year Precipitation Year Precipitation

1894 _;%ﬁsa_ 1913 ‘12,58 1932 19. 80
1895 16,70 1914 15,96 1973 16,85
1896 20,06 .1912 _ 15,32 1934 - 9.52
1897 19,36 191 12,01 1975 16,63
1898 15635 . 1917 7,61 1936 10493
1899 15, 76 1918 13439 1937 25420
1900 ° 15,73 1919 16,19 1938 5 s
1901 14,51 1920 10,94 1939 13,40
1902 B.hE 1951 1738 1940 12,16
1903 16455 1922 20,58 1941 24490
‘1904 1533 " 1923 . 16.82 1942 15,04
1905 15,28 1924 18,29 1943 21,32

- 1906 13,75 1925 13,97 qul 25,87
1907 11,69 1926 _ 15,54 1ghg 1R.95
1908 1847 = 1927 21.29 _ 19 s 1
1909 10.53 1928 16237 1947 17.92
1910 11,15 1929 13,58 - : 19u8 23,00
1911 16,79 1930 14,90 1949 1,29 &/
1912 22429 1931 8.05

1/ Does not include precipitation for month of February,

In viev of these data 1t appears likely thet any ground-water
supply in thls area that is dependent upon seasonal precipitation for
?echarge shouid contain éﬁfficient Wgter in storage to supply pumpage
requirements and natural discharge demands for alperiod of 3 to 4
yaars,.whan recharge may dbe baloﬁ normal or_antirély lacking,

The Mohall area is part of the Drift Prairle section of the Central
Lowland physi&graphic province, It is.characterized by fha gently
undulating ground moraine;plain that slopes reglionally to the north-
east, The area is drained by several southeast-trending intermittent
streams which run almost at right angles to the regional slope, The
streame vere formed as distributaries for the‘maltwaters from the

receding front of the last ice sheet that covered the area and are



connected by less developed Pleistocene spillways, which functioned
at one time or another as the ice sheet melteds It 1s not clear
whether the network of spillways ever functiéned as a vhole or whether
various parts were used at different times, The largest and best
developed of these étreams is Cut Bank Greak,:which crosses the north-
eastern part of the area, West Cut.Bank.Greek, a tributary, joins it
about 6Imilas east 'of Mohall, Spring Coulee trends southwafd from its
junction with West Gk Bak: Gruelt 5 S nqrtl{-c-entra,l part of the
area and:cfosses Statngighway 5 abﬁut 1 mile ;ast of Mohall; where it
" takes a mofe southeastﬁrly coursé,.ﬁarallelingjfhe principai:directional
trend of the other_stfgams, Litfle Daep_Graek.crosses the southwestern
part of_the area, and'én unnamed tributary joiﬁs it from the north in
Sec. 33, T. 161 N,, R. 84 m '
Mach of the area between the ,.streams is poorly drained, no

1n§egiated drainage net having been developed there,

Present Water Supply and Future Neéds

At the prgsent time the Mohall area -1s almost entirely dependent
upon ground Water‘to supply all water requirementss .Farm supplies
fr;m asep wells tqpping the bedrock formations are: in general too
highly mineraliged for gatisfactory domestic use, and in many places,
rain water is caught and stored in cisterns for such use, In addition,
a considerable amount of ground water for domestic use is obtained
from shallow aquifers along the intermittent streams and is hauled
to many of the farms by tank truck,

The town of Mohall has mpnicipal water-supply and sewage facili-

tiess¢ The present water supply is obtained from four shallow wells



&ﬁg in the alluviai'dbﬁoéité of Spring Coulee (see fig, 2) northeast
of'tbwﬁ. The walls yleld vater of satisfactory quality hut the supply
is msufj‘ic'lenf' to meet the prasent demands during the summer months,
- especiall Ly in drier years,

The fo...lowing table shows the- a.mount of water that was metered
from the water system during 1911-6, '19&?, and pa;r‘t'of 1914& ‘.'L‘he
actual anount of water used is probably somewhat higher ﬁhaﬁ ig
E indicated in the- ta‘bla, but there are no data available upon vhich
to’ 'base an estimate of ws.'ser losses 1n the custri'bution system or
of unmetared uses |

Metered Use of Water by the Town of Mohall
(thousand.s of ga.llone)

M _ : _&11_6_ : L i L9£'L o vl
T T R 686
' Feb, | g e T e G 369
Mamh ¢ el 519 383
Apre | 418 kB b1k
May ' 51k s a 1,4%0 - u67
June 609 ' e g = F 690
July O ugg b 1,187 © 583
Aug, 549 583
Septa 532 H1k 559
Octa 663 513 555
Nove 5ol 430
Dec. _los w7
Tatal 6,027 5y 47

a, Total for months of April and May.
b, Total for months of June, July, and August,
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~ The annual uge of about 6 million gallons in 1946 and 1947
represents an average daily consumption of only about 16,400 gallons,
The greatest monthly consumption was 630,000 gallons in June 1948,
representing an average daily consumption of 23,000 gallons for the
month, . The least-monthly use during the period tabulated is indi-
cated as 163,000 gallons in January 1947, or an average daily
consumption of only about 5,300 gallons for the month., This figure,
however, seems much too low to represent falrly the minimum monthly
consumption of water, The next lowest monthly use was 369,000 gallons
in February 1948, representing an average daily consumpiion of about
12,700 gallons for the monthe

There is a great need for water of satisfactory quality for farm
use throughout the area. However, at the present time, the only
gingle need for a water supnly of relatively large magnitude is for
the municipal and industrial requirements of Mohall, It 1s estimated
that a dependable water supply on the order of 75,000 gallons a day
would fill this neede Additional demands for water for municipal and
industrial purposes may arise in the future, depending upon how the
development of irrigation farming under the Missour-Souris project

may affect the municipal and industrial growth in the area,



GEOLOGY AND QCCURRENCE OF GROUND WATER
- Intfoductibnl" : i

For the purpolee‘ c;f discussing the occurrence of ground water
in the Mohall a.riea;,l the ge_oilogié;'.'format'ilo.ns may conveniently be
grouped into three types: (1) the alluvium or alluvial deposits which
are found in the vaneys of the intermittent streame, (2) the till
and ass_sociéfad g.la,ciof.luvial “d'e'pos-'its, and (3) the bedrock formations,
in this reﬁort the term “alluviumﬁ or "aliﬁ?iél deposifs“ ii used
to include ail the shallov-lying sorted materials found in the stream
valleys, althoﬁgh mudh of fhesé materials pfobably was deposited as
'glacial outwash 1n'£ha stream channels, | |

The siluvial deposits and thé ground moraine of $111 and sssoci-
ated glaciofluvial deposits are the only deposits exposed in the areas
' The bedrock formations underlie the t411 and sssociated glaciofluvial
| aéposits end extend downward to un]iﬁbwn do;p'i‘.hs' in this areas They
are recoguized in the area in the'log'bf only one well, vhich was
Arilled o' & denth of 3, E72 feet hit @44 not resch the bagement complex
" of lgneous rockse It is believed that rocks of Paleocene, Oretaceous,

end Jurassic ages were pemetrated in this teést hole,



Hydrologic Concepts
Eggentially all ground water of economic importante is derived

from precipitation, The water may either enter the ground by direct
penetration of rain or melted snow or percolate to the ground-water
body frim streams, lakes, or ponds.

Practically all ground water is in process of movement through
the ground from a place of intake or rgqharge to a place of disposal
or discharge, The rate of movement may be different in different
areas, but velocities of a few tens to a few hundreds of feet a year
probably are most common undar_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 where the ground~yater level is at or near the surface,
and by seepege to streams. In some places where the phyaical situation
is suitable, water may dlscharge from one ground~Water reservoir to
another by slow percolation through the separating fonnatians;

Any rock fo;mation or stratum that will yield water to wells
in sufficient quantity to be of importance as a source of supnly is
called an "agquifer" (Meinzer. 1923, De 52). Tha watar moving in an
aquifer 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 aquifer and upon the volumetric dimensions
of the agulfer as a whole,

The capacity of a rock to yield water by gravity drainage may

be much less than would be indicated by its porosity because part of
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the water may be held in the pore spaces by molecular forces between

the water and the rock materials, The volume of water that will

+ drain by gravity from & unit of the saturated rock material exnressed

as a percentage of the volume of the rock, is ecalled the "specific
C yleld,t

If the water in an agquifer is not confined by impermeable strata
above, the water is saild to occur under water-table conditions, In
this case, water may be obtained from storage in the aquifer by
lowering the water level, as in the vicinity of a well bPeing pumped
which results in gravity drainage.

If whter 1s confined in the aguifer by an overlying lmpermeable
stratum,; however, so that the water in a well or other conduit
penetrating the aquifer rises above the top of the aquifer under
hydrostatic pressure, the water is sald tt occur under arteslan
conditionss In this case, if ideal artesian conditions prevail,
water is ylelded ‘as the water level in the well is lowered, but the
aquifer remains saturated and the water 1s ylelded because of 1ts
own expansion and the compression of the aquifer due to lowered
pressure, rather than by gravity drainage, The water-ylelding
capacity is-called the "coefficient of storage" and is generally
very much smaller than the specific yleld of the same material when
drained by gravitye. The coefficient of storage is defined as the
volume of water that will be released from storage in each vertical
column of the aquifer having a base 1 foot square, when the artesian

water level falls 1 foot,
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If the pore spaces are large and intercomnected, as they commonly
are in sand and gravel, the water is transmitted more or less freely,
and the rock is saild to be permeable, but if the pore spaces are very
small or not connected, as they are in clay, the water is transmitted
very slowly or not at all, and the rock ls said to be impermeable,

The wincongolidated alluvium such as sand and gravel 1is generally
more permeable than consolidated rocks and, therefore, generally is
more important as a ground-water reservoir, In some areas, however,
the consolidated rocks are highly permeable and function as important
reservolrs,

'The permeability of a rock may be expressed by the "coefficient
of permeability" which is defined in laboratory use as the number of
gallong of water that will pass in 1 day through a cross section of
the aquifer of 1 square foot under a hydraulic gradient of 100 percent
at a temperature of 60°F. It also may be defined in field use as the
number of gallons of water that will pass in 1 day through a strip
of the aquifer 1 foot high and 1 mile wide under a hydraulic gradient
of 1 foot per mile under conditions prevailling in the field,

The "coefficient of transmissibility" is convenient to use in
ground-water studies because it indicates characteristics of the
aquifer as a whole rather than of small sections., It is the average

permeability of the aquifer multiplied by the saturated thickness,
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Alluvial Daposits

The alluvial deposits in the valleys of the intermittent streams
and in the connecting 59111Ways are the only source of ground water
of reasonably good quality in the Mohall ares. Figure 2 shows the
principal sceurrences of thesa daposits as they have been determined
from preliminary data obtained from tha Geologic Division of the
Us 5s Geological Survey and modified to some extent on the basis of
recently published topographic maps of the area and the tegt drilling
done in the present investigation. 1The deposits consist qf materials
which rang® in size from clay to sand and gravel.which may be present
in almost any.proportion. Beds of relatively clean sand and gravel
occur as somewhat discontinuous lenses alonglfhe gtreams and are
somewhat separated by less permeable materials such as silty or elayey
sand or clayey siltes The thicker sand and gravel beds are the best
potential aquiferses In much of the area the alluvial deposits shown
on figure 2 do not have sufficient thickness to be important as
éburéés of ground water,

The lack of continuity in the sands and gravels, both along the
streams an& vertically, probably is due to the varying conditions of
sadimentation during late Pleistocene time, Some of the streams and
spillwaya probably carried water away from melting blocks of ice
that were more or less isolated from the main mass of the glacier,
The resultlng oubtwash deposits probably were reworked later or were
covered overs, In sume places, ice—contaﬁt deposits may have been
formed in the channels énd later covered or reworked, .Also, the

supply of water from the melting ice probably was varlied, according

-17 -
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to the temperatures from season to season and from year to year.
This variation in the supply of water from the ice would result in
the deposition of materiasls of variadble size,

Yediment deposition in the channels probably has been continuous
from laté Plelstocene time to the present, taking place principslly
during the spring runoff, The bodies of standing water in the valleys
act as small basins for lacustrine gsedimentation, and the irregular
profiles of the stream bottoms may constitute a series of pockets
or baffles which largely pre#ent extensive downstream migration of
the coarser materials,

Because these agquifers are not widely distributed throughout
the area, only a small number of the farms obtaln water supplies from

them, However, the municipal water supply of the town of Mohall is

‘obtained from these deposits and much water for rural domestic use

1s hauled from the Becker well, (160-84-8ac) which aglso is dug in
the alluvial depositse

Significent amounts of recharge to the aguifers may occur through
the direct pemetration of water during the heavier rains, especially
in the spring or the fall when evaporation rates are low, but probably
little if any water is contributed to the aguifers by light summer
rains, Water is contributed to these aquifers also by lateral move-
ment into the valleys from the ti1ll and associated glaciofluvial
deposits through the processes of natural subsurface drainage of
the upland areas, However, the most important recharge to these
aquifers occurs during the spring runoff period when substantial

surface flows may result from the melting of the mccumulated winter
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snows, During this period much more water generally 1s available
then can be absorbed by the aquifers and part of the surface runoff
may be thought of as "rejected recharge", or water that would have
been absorhed by the aquifers if they had not been saturated.

The water absorbed by the aquifers may be thought of as being
in “tranaieqﬁ storage', Natugal disposal processes are coanstantly.
removing the water from the aquifers so that they would eventually
dry up entirely if not replenished from time %o timee. Natural
dispogal results from downstream underflow of the water in the aquifers
to lower parts of the valleys and eventually to the permanent streams.
Some of the valleys contaln long stretches of open water that is
perennial, and a considerable amount of water is evaporated from
these areass Evaporation and transpiration also remove a consider-
able amount of water from marshy areas in the stream valleys,

Much of the test drilling done in the Mohall area was directed
exclusively tOWgrd the determination of the character and thickmess
of the alluvial depositse .Geologic sections across the stream
valleys at various locations in the area were prepared from the

data obtained and are shown in figure 3.

Spring Coulee
The present municipal water supply for the town of Mohall is
obtained from four large-diameter dug wells located in Spring
Coulee near its junction with West Cut Bank Creek northeést of
town (see fig. 2)s The wells are connected by pipelihe'so that
vater may be pumped from wells M2, M3, and M4 to well M1, from

whence 1t is pumped to the pressure tank in towm, Well Ml does

-, .



not produce much water and serves prineipally as a smsll collecting
basin for the water pumped from the other wells, During October
1948, most of the water for the town was pumped from well M2 and
short pumping tests were made on wells M3 and Ml

Well M3, 15 feet deep and 10 feet in dlameter, was pumped about
3 hours at a rate of about 100 gallons a minute with a resultent drav-
down of 5,03 feet, The water level before pumping wag 6,70 feet below
land surface so that the total depth of water in the well was only a
little more than & feet,

Well MU, 16 feet deep and 10 feet in diameter, was pumped about
16 hours at an average rate of U4l gallons a minute with a resultant
drawdown of 3,16 feet, The water level before pumping was 8,58 feet
below land surface so that the total depth of water in the well was
only about 7% feet,

The data obtained from these tests were analyzed for the coef-
ficient of transmissibility by the modified nonequilibrium formula
(Cooper and Jacob, 1946, pp. 526-534), but it was recognized that
the conditions under which the tests were made differed considerably
from the ideal conditions assumed in the derivation of the formula,
Corrections were made where possible but the results should be con-
sidered to reflect only the magnitude of the coefficient. On this
basis, the coefficlent of transmissibility for the test on well M3
was found tlo be about 6,000 gallons a day per foot and that for well
M4 about 20,000 gellons a day ner foot, The specific yleld was

estimated to be about 0,25 from the test on well M3,
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Section A-A' was drilled across Spring Coulee and west along
the section line about three-eizhths of a mile north of well M4
and section C~C' was drilled across the’ same stream about 1 mile
south along the gection line by well M3 (see figs. 2 and 3)s No
substontinl thickness of gravel wasg found in the alluvial deposits
in these %est holes, The only material 4in the alluvial deposits in
these sections that can be considered of importance as an aquifer
is the upper :sand in test hole 1§ (Bottinesu County)s The thickness
of saturated material at this test hols is only about 10 feet,

‘The surface drainage of Spring.Coulee in the vicinity of section
0-C! is not well defined, There probably is a minor divide at about
this location so that normsl surface runoff is both to the north and
to iha south, However, in timas of high water the drainage may be
all toward the south, The direction of the underground drainage or
underflow probably is similar to that of the sqrface-d;ginage. Turing
- the fall of 1948 there were several stretches of open water along

Spring Coulee in the vicinity of wells M2 and M4 and northward,

" Out Bank Creek
Cut Bank Creek is the.mador stream in the area and from most
stendpoints its alluvial deposite hold the mos£ promise for the
davelopmeﬁt of modérﬁtel; large perennial grouna—Watér supplies,
The stream valley in some places 1s more than a mile wide, and 1ts
head is many miles north of the Hohall-ﬁfea in Oanaéa. Much of 1ts
| length in the area 1s occupied by stretches of'dpen water that,

according to rasidenta, have never been dry,



The results of test drilling across this shream are ghgwn in
section E-E!, figure 3, . In this section USGS.test 3 (Bottineam
County) penetrated 27 feet of alluvial deposits of which 20 feet
was saturated sand and gravel. This is the greatest thicimess of
these deposits found anywhere in the area, as well as the greatest
saturated thicknesss

The cross—sectional area of the alluvial deposits shown in
section E-E' is about 15,000 square feets The average slope of the
stream floor and the water table over a length of several miles is
about 2 feét per miles Assuming an average permeability of 1,000
gallons a day per square foot for the saturated material, a cross-

" sectional area of:15;000: square feet and a slope.of 2-£§et,pe:_mile
at section E-E!, the-underflow across thie section would be

-lg;:-g%% %1,000 X 2 = mbout 5,700 gallons a day.. Assuming a specific
vield of 0.25 and the section desoribed above, the amount of:water
gtored in a l-mile length of stream can be computed as 15,000 X 5,280
X 7.5 X0.25 = gbout 150 million gallons,

A usge of 75,000 gallong a_day, which it ig estimated would be
required for a satisfactory w;fer supply for Mohall, would amount to
about 27 million gallons a year, or only about 18 percent of tha
amount of water estimated tn be in storage 1n a l-mile 1ength of
stream. | ‘

It'is believed that a watar supply satisfactory for the present
and nrobable future needs of the town of Mohall can be devaloped from

the alluvial deposits 1n Gut Bank Greek. It should be apnarent from

the foregoing estlmstes thaz most of the water uséd would be taken
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from local storage and the perennial adequacy of such a supply would
depend upon thelaeasonal replenishment of the water, It is probable
that more than one well would be required for satisfactory operation
of the wﬁterusupply system and an arrangeﬁent of several wells simi-
lar to the present well field in Spring Coulee might be desirable,
Instead of wells, some type of infiltration system or collectors
night be used to advantage in connection with developments in these
deposits,

It chould be noted that the test hole (Missouri-Souris 161-83-
13dcc) drilled on the west side of the étream channel 1 mile south
of secticn B-E'! penetrated 13 feet of alluvial deposits, of which 12
feet was sand and gravels The thickness of saturated alluvium at

this location is probably about & or 9 feety -

¢

West Cut Bank Creek

Four test holes were drilled across West Cut Bank Creek along
the section line 1 mile east of the present Mohall town wellss The
results of this drilling are shown in section B-8', figure 3. The
qlluvial deposits penetrated there were thin and of little or no
importance as aquifers.

Two test holes (Missouri-Souris 162-84-25ddl and 25dd2) drilled
in West Cut Bank Oreek, penetrated 5 feet and 6 feet of alluvial

deposits, respectively.
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Little Deep Creek

Two sections (D-D' and F-F') were drilled across Little Deep
Creek in the southwestern vpart .of:the area and the results of this
drilling are shown in figure 3, -USGS test 9 (Renville County)
penetrated 20 feet .of alluvial deposits consisting principally of
sand and gravels However, all this material is higher than the
bottom of the Oreek Valley and the thickness of saturated material
is probably not more than one-fourth of the total thicknesse Estimates
based on the thickness of saturated materials at the Becker well
(160-84-8ac), located in the same deposit about one-fourth mile south
of the test hole, would place the saturated thickness of these deposits
at about 3 feet,

In USGS test 14 (Renville County), 17 feet of alluvial deposits
were found, The material in the lower 6 feet of this hole was sand
and gravel, The hole wag drilled near the lowest part of the stream
valley and the saturated thickness of material is probably about 10
feete Because of its limited width and the hetarogeneous character

of the deposits, this aquifer is not considered suitable for the

'development of moderate to 1arge supplies. waever, it should be

sulteble for the development of individual farm éﬁpplies.

A test hole (Missouri-Souris 161-85-2lasa) drilled in Little
Deep Creek along Gtate Highway 5 penetrated 11 feet of yeliow clay
containing gravel and boulders (probably £111) from 1 to 12 feet and
then 6 feet of sand and gravel, These materials probably are till

and associated glaciofluvial deposits rather than alluvial depositse
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Use of Underground Cut-Off Structures

Soms consideration has been given to the possibility of utilizing
cut-off structures of some type across the streams in order to stop
the normal ground-water underflow along the streams and thus increase
the amount of gzround water that would be available to wells 1oéated
upstream from the structures, A specific example that has been con-
sidered is a cut-off across Spring Coulee just south of the present
Mohall supply wells with a view to increasing the supply that would
be available to the wells, especially during the drier years when the
water levels are lowest and water demands greatest,

Such cut-off structures would not coﬁser&é vater in excess of
the natural underflow along the streams, In viev of the estimate of
aporoximately 6,000 gallons a day as the probable natural underflow
along Cut Bank Creek in the area east of Mohall, this probably is the
meximum amount of water that possibly could be conserved by any single
sbructure, Because the underflow along Spring Coulee and the other
streams in the area is much less than along Cut Bank Creeky it is
likgly that not more than 2 to 3 thousand gallons a day could be
conserved by cut-off structures in these streams, If a series of
cﬁtgoffs were used along the same stream, it probably would not be
gffiqient to construct them closer than about 2 miles because of the
low gradients of most of the streams.

Actually, there may be a ground-water divide in Spring Coulee
in the ficinitylof well M1 so that normal ground water flow in this
part of the stream may be to*thq northe If this is the case, the
construction _cnf cut-off structures in this section might diminish

the supply now available to the wells to the north,



Any rise in water level that would result from the use of the
cut-off structures would increase the smount of water subject to
evaporation and transpiration by plants, and it is possible that
the increased waste of water in this manner might offset entirely
any benefits that would be expected to result from the cut—offs,

The construction of dams of sufficient capacity to catch and
store the spring surface runoff would be effective on some of the
étreams and might provide dependaeble supplies, The feasibility of
such structures would have to be considered in the 1light of con-
struction costs, storage demand, damage to areas that would conse-
quently'be flooded or waterlbgged, evaporation aﬁd other water
losses, and the amount of water available for storage from surface

runoff,

Till and Associated Glaciofluvial Deposits

In the Mohall area the till with its associated glaciofluvial
material is the surface depositfexcept where it is covered by the
alluvial deposits in the stream valleys.

The till is a heterogenéous mixture of materials ranging in
size from clay to boulders and lacking stratification, The till in
this area is not an aquifer as it is composed principally of clay
and silt, Glaciofluvial deposits consisting of sorted materials are
included in or are otherwise associated with the t1ll, These deposits
vary considerably in thickness, extent, and degree of sorting and thus
- form aquifers of varying.degrées of importance, Agquifers of this
type are of great economic importance as sources of stock and domestic

water supplies throughout the glaciated area in North Dakota, some of



them ylelding several thousand gallons of water a minute to wells,
In the Mohall area the till and associated glaciofluvial
deposits do not constitute an important aquifer, Fewer than half
a dozen wells in the entire area are known to obtain water from
these depositse
-The thickness of. the till.and associated glaciofluvial deposits
‘ranged from 164 to 250 feet.in 10 test holes,  drilled by the U. S.
Geological Survey, that completely penetrated the deposit, The log
of the J. (s Fisher well (161-83-19d4d), reported by Simpson,
indicates & thickness of 320 feet of the deposit at that:location,
On the.other hand, the log of the A. -Rs Jones 0il & Operating Co.
well no, 1.(161-8417d22) indicates a thickness of only 65 feet and
the log of the Great American Gas & 0il.Co. well ne, 5 (161-8L4-21bbl)
indicates a thickness of 75 feet for the deposit (see logs, pps 58, 61-63),
Of an aggregate thickness of 3,377 feet of the deposit encountered
in 35 test holes, about 12 percent consisted of sorted materials but
only 2 percent contained sorted. material: composed predominantly of
.gand. and. gravel, -

- The occurrence of glaciofluvial depasits.encgunfered during the
test drilling ars shcwn in figure 3 and more detailed information 1s
given in the well 1ogs.

The uoper glaciofluvial deposits shovn in sactions A-A', B-B!',
and 0-C' were thought to be potential sources of grcund water f;r
- municipal or light industrial use hecausa the deposits probably are
connected, thus forming 2} rather extensive, though thin, aquifern

Also. the deposits are sufficiently near the surface to receive a

. B -



AL M 8 e

significant amount of recharge through the thin till cover, How-
ever, subseguent to’the Geologidal Survey test drilling, three other
test holes were drilled near USGS test 6 (Renville County) and USGS
test 16 (Bottineau County) by a private driller, who reported that
water in any practical quantity could not be developed from the
glaclofluvial daposiﬁa encountare&. A test well was drilled also
near USGS test 6 (Bottineau County, section A-A') with similar
results, |

-Several other glaciofluvial deposits greater than 10 feet in
thickness were encountered and these are shown in figure 3 or are
described in the well logs. The greatest single thickness of these
materials was fpund in-USGS test 9 (Renville County, section I-F'),
These occurrences are not considered potential sources of permanent
municipal or indistrial supplies because they are likely to be of
glight aresl extent and the great thicknesses of the relatively
impermeable overlying till make seasonal recharge to them practically
impossible, Certainly these deposits should be thoroughly explored
by wells and exhaustive pumping tests before any.very expensive

developments are undertaken that depend upon them as sources of water.

Souris River Valley Deposits

1Fiye test holag vere drilled in the Souris River valley along
State Highway b west of ﬁohall. These holes were dfilled to determine
whether materials similar to those composing the p;oductive aquifer at
Minot, N. Dak. (Akin, 1947), were present in the S;uris River valley
near Mohpll, The results of this test drilling are shown in section
G-G!', figure 3, and the materials penstrated are described in the well

logs,
- 28 .



As much as 58 feet of fluvial sediments was encountered in the
valley but: practically all the material is clay and silt, Only a
few thin layers of sand or coarser material were found in the fluvial
sediments and the underlying till. No indication of a deep preglaclal
valley or other Mlow" in the underlying bedrock was found, Similar
_conditions were found in test holes 162-86-28cc and 159-85-10ac,
. which were drilled 1n the Sourie-Riter'yalley as part of the Missouri

Basin ground-water studies (Waring and LaRocque, 1949),

Bedrock Formationg

At least 50 percent of all the farm water supplies in the Mohall
area are obtalined Trom wells 1;'th§ bedrock formeuions underlying the
till And'éssoé{atad.giaciofluvial dsposiﬁéﬂ Ire zhu.lowest oceurrence
'Iof-bedrack feputia& in the area is al the 1céat1¢ﬁ of the A; R, Jones
011 & Operating Go. well noe 1 (161-84.17ds2) whede 14 ?.':‘eportedly was
reached at a depih of'65 feets In the éfsar Amafieaﬁ;éas.& 6i1 well
no, 5 (1ﬁi~8h—21bbl) bedrock reportediy was reached at a depth of 75
feet, However, the least depth to raccguizable bedrock found in any
of thé USGS test holes in the area was .84 feet in test hole
160-84-5cde. The greatest depth to bedrock in the USGS test holes
wag 250 feet in test hole 161-85-24aa, but a depth of 320 feet was
reported in the J. C« Fisher well (161-83-19dd). Farm wells ln the
area are .as much as 652 feet deep.

The .bedrock in the area probably is either the Tongue River
member of the Fort Unlon formation or the Iudlow member of the Fort
Union (or its stratigraphic equivalent, the Cannonball formation),

Simpson (1929, p. 201) states that the Pierre shale forms the bedrock

f.l'ag;,



- surface in the eastern part of Renville County but this formation
was not encountered in the USGS test holes drilled in the area.
According to Waring and LaRocque (1949, p. 39) an"indication that
the Cannonball formation underlies the Pleistocene deposits in much
of the eastern part of the area (Crosby-Mohall area) is the wide-
gpread distribution of ground water containing chlorides ranging
from 1,000 to 4,000 parts per million." Additionally, the Cannonball
formetion crops out near Velva, Sawyer, and Grano, N. Dake !Some
consideration should also be given to the possibility that the Hell
Creek (Lance) formation and Fox Hills sandstone are producing aquifers
within the Crosby-Mohall area."

The following table shows the formations underlying the Mohall
area to a depth of 3,872 feet, as determined by Dr, Virgin}a H,
Kline (1942, pp. 368-369) from a study of the As. R. Jones 0il &

Operating Co. well no. 1 (161-84-17da?).

Formation Thickness . Depth

feet feet)
Drift | 65 | 65
Fort Union 207 272
Lance 218 490
Fox Hills 110 600
Plerre 1,820 2,420
Niobrara 180 2,600
Benton : 600 3,200
Dakota, 40 34240
Fuson 30 34270
Lakota 70 3 31"‘0
Juragssic formations, 532 3,872

undifferentiated

Total depth 3,872
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A1l the formations above the Pierre shale are important aquifers
in differant areas in North Dakotae Waﬁorfis_yieldod from sand or
sandy strata and from lignite beds, A number oflﬁunicipalitios obtain
water suppliea of aatiafactory quantity from those formationg but, as
the poremability Variea groatly from one area to another, ‘some towns
have been unable to obtain sufficient watorq The,wptor from the bed-
rock 1is. generaily highlr mineralizod;.as 1tzis in the Mohgll?éroa
(see table of ch&mical analyeea). ft is poésible'tﬁat ﬁ auf%ieiont
qpantity of Watar to supply the town of Mohall could be obtained from
one or mcre Wolla 1n theaa bedrock formations but the potential 3161&
can be datormined only by constructing 8 Well, properly screened,
gravel—paoked !f neoessary, and making pumping tests or by making
extensive permeability tests on undisturbed core sampless In any
event, the Watar io highly minoralized and probably would not be
Euitabla for most domestic purposas._

In tho east—oentral part of the Staﬁo. the Plerre ahalo yields
small mqgﬂios of Water to farm walls but none of theae Walls is
known to fo oa&abla of producing more then 10 to 15 gallons a minute,
Fairly good Wauer ia found 1n the upper parts of tho shale in these
areas buu water onoounterad at dopth is generally highly mineralized
and unfib for domostio ugese R

The Piorro ahalo gonerally 13 not considsred to be an aquifer
and it 1is doubtful that oignificant amounta of water codld be obtalned
from this formation in the Hohall areas However, Ygter was reported

in the As R Jomes Oil & Operating Co. well no, 1 (161-8%-17da2) at

depths of 815 %o 820 feet and about 900 feet, The following 1s
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qnotad from an unpublishad report by Eo J. Thomas, Field Engineer,
Fedaral Emergancy Helief A.dminiatration9 to Howard E. Simpaon, State

Geologist:

: Mr. J» P Dougherty, a well driller who put down

- the water 'wel . for operating the well -drilling outfit
at the Jones rell informs me that at a depth of 815 %o
820 feet at tie oll well a flow of water was obtained.
The water was not salty, The information in the log
does not show this to be the case.

Mr, Perc - Clark, vho was ‘the’ attorney for the

Jones Company when putting down the well and was atb

the well mepy times when being'put down,. t01d me that

he remembers of water being obtained at about 900 feets

The log-shcw: nothing of thighkws - T .

No wells -\ “jorth Dakote are known to obtain water from the
Niobrara formatleém or the.Benton shale; and they.are tha;afqre con~
sidered to be, for all‘prant£Ca1-puipbaes. not water bearing,

The ‘possi le equivalents of the Fall River sandstone, the Fuson

- shale, and tye Lakota sandetone -constitute collectively the aquifer
or aquifers jemerally referred to as the.“Dakotg,sandstoné."' This
" formation is most widely used as a source of water supoly in the south-

- central part of the States A few weils in the central part, as at

Devils Liake and leeds, obtain water from the "Dakota gandstone,” In

" the western part of the State ;ﬁ has been considered uneconomical to

drill to 1t for water supplies, The water is highly mineralized

. everywhere in the State but is used for municipal, domestic, and stock

supplies in the south-central part. At Devils Leke and Leeds the

" .water generally is nof-usad_for»domestic purposes,

The report by E« Je Thomas to Howard E, Simpson cited above
gives the following statement regarding the water from the "Dakota'
sandstone as encountered in the A. R. Jones 0il & Operating Co. well

no, 1
“ 32w



At the time of my first visit to Mohall in con-
nection with this survey, it was reported that an
. gbundant yleld of good water was obtained at a consider-

‘able depth when putting down the Jomes Oil which is.3%

miles west of Mohall, In order to definitely determine

as to what depth this water was found, the A« R. Jomnes

Company of Kansas City were asked to send a log of the

well, This log was received within a few days, The log

gshows that this water was encountered at a depth of 3,350

feet*** No chemical analysls of this water was made. I

have inteérviewed Mr. J. B, Bennet and Mr, Jesse Powell who

drank the water and tested the water as to softmess by the

use of sogp. They report to me that the waler was.of good

taste and soft, The water came up in the caeinp close to

the surface of Lhe ground¥¥*

At Devils Lake an average of about 350,000 to_hD0,000 gallons
of water a day 1s obtalned from the "Dakota: sendstone" through
several wells, and it is probable. that. sufficient water.for present
-municipal and other needs can be obtained fyém this aquifer in the
Mohall area.. .-

No wells in North Dakota are known tp obtain water from the
Jurassic formetions and nothing is known of either their water-bearing
characteristics in the Mohall ares: or the quality of the water that
might be obtained, However,.congidering the leg of the oil test
below 3,340 feet and the general unsallsfactory. quality of the deeper
. ground water in the State, it weems:unlikely that either an adequate
- .or salisfactory waier supply for municipal and domestlc use could be

obtained from these formations in the Mohgll areae
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| -qHaLITY-o?_GRouxn WATER iu THE MOHALL AREA

In order that the reader:ﬁay"EOte gaail# uﬁdarstand the signifi-
cance of the chemical analyses, the foilqwihg partial list of chemical
otandards recommen&edfby the U. Sa Puﬁl;q Health Service, for water

used in interstate commerce, 1s giveni

Chemical ; . Maximum concentration permitted
congtituent .- (parts per million)
Dissolved solids 3 - 500 (1,000 permitted

_ . if necessary)
Ghlofide (c1) ' 250
sulfate (S0y) _ 250
Hagnesium_(Mg) | N 125
Fluoride (F) : : L5
Iron and manganese | . .3

Presence of nitrate in ground water may indicate organic con~
temination, Also, water containing more than 45 parts per million
of nitrate (Comly, 1945; Silverman, 1949) should not be used in the
feeding of infants, because of the danger of infant cyanosi%
(methemoglobinemia) resulting in the so-called blus baby.

The presente of fluoride in drinking water in excess of 1.5 parts
per million may cause mottling of the enamel of teeth in young
dhildren, but fluoride in ctomcentrations less than 1 part per million
1s beneficial in the development of the teeth,

In the Mohall area, the most suitable water for general purposes
1s obtalned from the shallow alluvial deposits in the stream valleys,
Of the seven samples analyzed, the highest concentration of dissolved

solids was 1,240 parts per million amd the lowest concentration was

. {



Z17 parts. The iron content was high in two samples but not objection-
ably high in the others. The water is somewhat harder than is desira-
ble for donestic purposes but this objectionable feature could be
overcome by treatment. Nitrate was present in all samples analyzed
for this constituent and was excessively high in two samples, This
may indicate organic contamination, and care should be taken to see
that the water 1s properly sterililzed before being used for drinking
purposess Sterilization would destroy any pathogenic bacteria present
but would not reduce the amount of nitrate or lessen the possidle
harmful effects due to high-nitrate concentrations,

No water samples were taken from wells known to obtain water
from the till and assoclated glaciofluvial deposits, The water from
these aquifers is likely to be considerably more highly mineralized
than the water from the alluvial deposits,

In the following table are given chemical analyses of 55 samples
of water that were obtained, insofar as is known, from wells in the
bedrock formations, Most of these analyses were made by the Quality
of Water Franch of the Us. S: Geological Survey as part of the water-

resources investigation in the Missouri River basin,
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CHEMICAL ATALYSES OF GRCUND
BOTTIFEAU AND RINVILLE

(parts per
g e B o
o b 3 Bao wo o %.‘é B
- H ° o B ob °E ©TE LA
52 s 5 o8 B8 £4 TE5~ 8%
¥ - £9 3% 2% 2E3Y 323
[ = o Ao {371 A= U%' O ~— A v
160-83-lba Andrew Bjork 10-23-47 a 297 7,170 -
160-#3-5Kcb J. Tally 10-23-U47 a 265 5,310 =
160-83-8cd Emery Blowers 10-23-47 a 246 6,230 -
160-83-17bal Cv As Gillstraph 10-23-47 a 260 6, 800 -
160-§3-17cc Geo. Blowers 10-23-47 a 260 6,160 -
160-83-18aa T, Blowers 10-23-47 a 300 4,610 -
160-8%-19bb Elden Otto 10-23-47 a 350 3, 800 4
160-84-3aa R. B. May 10-21-47 a hoo I, 880 &
160-84-Tce Marray Brose 10-22-47 a 375 5,620 -
160--84—-8ac Becker 11-23-48 b 6 - 320
160-84-9bb Bryan Miller 10-21-47 a 280 3,190 -
160-84-10be Grant May 10-22-47 a 300 7,250 -
160--84-1ldc Edward Sanders 10-21-47 a 600 3,790 -
160--84-16da, USGS test 10-24-47 a 270 6,730 -
160-84-17aa R, Mclain 10-21-47 a U4CO 8,740 -
160-84-21bb Lynn Overholster 10-21-47 a - . 7,200 -
160-85-2dbl As H. Trutna 10-21-47 a 540 10,400 -
160-85-13bb John Townsend 10-22-47 a 320 3,190 =
160-85-23ad Robert Burbidge 10-21-47 a - 54540 -
161-83-Tede Town of Mohall 20
6cbe (Composite of wells and
Ml and M2) 10-20-48 b 22 - 522
161-83-6bcd Town of Mohall (M4) 10-14-4g8 b 173 4,130 764
161-82-6cbe Town of Mohall (M2) 1921 c 22 - 359
161-83-beecd Town of Mohall (M3) 10-19-L8 b 16 7,170 Fl2
161-8%-8cd Gs Herrigstad' 7-30-47 a 350 5,9 -
161-83-9bh Carl Crougan 7-30-47 a 375 SR =
161-83-9cd A, Halvorson 7-30-47 a 360 &, 380 o
161-83-13cd J. Reed 10-23.48 b 13 6,670 1,240
161-83-1lcc Whitteman 7-30-47 a 325 9,120 -
161-83-172d Marrias Aune 7-30-U47 a 53 10,000 -
161-83-17da 0. fSolemsaus 7-30-U47 a 365 7,560 -
161-83-18cc Haugan 9-8-47 a 340 5, 710 3,240
161-83.-20bb Wortz Jahansen 7-30-U7 a 380 4,610 =
161-83%-21ab E. Salvey 7-30-UT7 a - 5,170 -
161-83-25bb Charles F. Adams 8-13-47 a 300 6,000 -
161-83-30bb J. Cs Fischer 7-30-47 a W17 6,910 -
161-83%-33ba, Ernest Martins 7-30-47 a 350 5250 -
1/ ©See footnotes at end of tables
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WATER IN THE MOHALL AREA,
COUNTIES, N. DAK.

million)
g ] % 3
+ (=] (V] 0
e @ g g 8~ = o S o
95 I3 49 #3 +ta 38 N7 &z AR %ug
e 38 42 38 48 B 32 88 gE 23
- - - - 98 350 - 2,330 - -
- - - = 59 215 - 1,680 - -
- - - - 98 325 - 1,920 - -
- s 4 - 8l 335 - 2,150 " -
o - " - 80 350 - 1,900 . -
- - - - g9 573 - 1,200 & -
- - - - 128 610 ” 900 = -
- - - - 69 450 - 1,460 - ok
- - o > gy 395 - 1,670 2 -
0.28 ho 22 12 19 20% 15 6 2.2 196
- - - - 20 440 - 645 5 i
- - - - 79 385 - 655 - -
= = i - 8 670 = 940 = -
- - - - 0 515 - 7 - -
- - - - 39 2;2 ~ 3.igo - -
- - Ve - 3 - 2,400 - -
- = ” - 72 160 i 3,660 = -
- - - = 30 370 e 608 & -
= - » - 79 465 _ 1,660 - -
013 93 g 30 0 341 157 10 Trace 391
»05 148 9 71 0 326 311 6 4.3 570
11 7k 28 4/ 11 = 281 66 4 1,0 292
.15 gl L6 - 0 276 97 10 13 397
" - - - 49  u4go s 1,760 - -
- - - - 16 520 - 1,590 & =
~ - = o 0 420 % 2,770 & >
095 gl 54 g2 0 255 97 90 325 430
- - o~ - 22 320 o 3,080 - ~
- - - - 0 330 - 3,570 - -
- - - 20 390 - 2,390 - -
.15 22 5 1,220 - 470 6 1,720 5e¢0 75
= - o = 49 660 = 1,200 - -
- - ” - 16 600 - 1,460 - -
- - - & 0 635 - 1,760 - i
- - - - 0 610 - 2,100 - -
s - w - 2k 640 - 1,480 - -
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CHEMICAL ANALYSES OF GROUND
BOTTINEAU AND RENVILLE

(parts per
~~ O~

) 8 o9 3 8F .
8 o D °8 B8 RB&d >

el bog ° 3 SE g~ Ha38 e

52 3 2d B9 B9 §387 &

&8 £ 5% 54 8¢ &8EE A%

161-84-34d Peter Nelson 6-15-47 a 343 5,050 3,380
161-84-Lbol George Strandberg  7-3-47 a 492 11,200 -
161-84-5ab John Newstrom 7-2-47 a U492 8, 880 e
161-84-9aa Clifford Co. T-2-U47 a - 6,980 -
161-84-12ad 0., Witteman 7-3-47 a - 54680 -
161-84-12da Frank Gehringer 7-30-47 a 294 7,40 -

161-84-13cd2  F, Paris 1934 a 3u3 = 2,690
161-8L4-14dbl George Barcus 7-30-47 a 375 5y 74O -
161-84-15dd Jv Southam 7-3-47 a 270 6,040 ”
161-84-16dd John Moberg 7-3-U47 a - 7,100 -
161-84-17aal Lloyd Horner 8-14-u7 a 500 L, 850 i
161-8L-18cd Wendel Bohen 7-30-47 a 390 9,390 =
161-84-21bb2 Burduik 7-3-47 a 350 64450 e
161-84-22aa D, Gehringer T-5-47 a 300 54570 -
161-84-28dd Swartz 7-30-47 a 300 3,970 -
161-84-29aa LeRoy Allen 7-30-L7 a - 7,750 -

162-83-8ce Roy Brockelsberg 10-23-48 D 16 5,240 9gh
162-83-264dcl R, Sherer 81447 a 1385 8,250 -
162-83-32dcl Harold Ring 7-30-47 a - 9,12 -
162-83-35da Ae J. Skeaden g-14-47 a 372 9,650 -
162-84-28cc Roy Fldred 7-3-47 a 1418 6,290 -
162-84-31bb1 Shoenberg T-3=U7 a 370 9,740 -
162-84-32adl Jesse Powell 7-3-47 a 350 9,740 W
162--84-32bal Albvert Keup 7-3-47 a 388 7,370 -
162--84-32d4z Alfred Newstrom T-3-U47 a o4 8, 880 -
162-84-33%¢cd A+ Hs Trutna g BB a 0 11,200 -

1/ Explanation of symbols:
a, VWaring, G. A., and LaRocque, G. A., Jr., Progress report on the
geology and ground-water hydrology of the lower Missouri-Souris

tnit; Part I., Crosby-Mohall area, N. Dak.: U. S. Geol, Survey
manuscript revort, February 1949,

by North Dakota State Department of Health, Bismarck, N. Dak.

¢, Simpson, H. E,, Geology and ground-water resources of North Dskota:

U. Se Geol, Survey Water-Supply Paper 598, 1929,
dy Abbot, G. A., and Voedisch, F. W., The municipal ground-water

supplies of North Dakota: North Dakota Geol, Survey Bull, 11, 1939,

2/ Sodium and potassium,
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WATER IN THE MOHALL AREA,
CUTNTIES, No DiK.

million)
2 3
g £ § 8 2 3 . a
7] =~ 43 +3 )
i B B B- B3 Ed &3 B, In 38
o o ™ @ &0 o 3 [} L4 ] & ] 4 + O -
E2 38 89 ¥ i 2B F8 d8 i i
Trace 26 7 1,270 - 539 5 1,780 1,0 9k
- - - - 18 265 - 35740 - -
- - - - 0 305 - 2,90 - -
- - e - 9 380 - 2,210 - -
- - - - 7 39 - 1,760 - -
- - - ~ 59 320 - 2,360 - -
0e3 37 19 2/1,010 - 769 4 1,190 18 177
s & - s L9 540 - 1,670 - -
- - - - 20 560 - 1,820 - -
- - - - 7 195 - 2, 300 - -
- -t - - i 860 - 1,220 - -
o - - - 0 3&0 - 7,170 - w
5 5 - - 12 545 - 1,960 - -
- - - - w605 - 1,600 - e
- - - - g 920 - g10 w -
- - - - 9 520 - 2,150 = -
5 152 49 63 0 34 1%0 3 217 530
5 o - » 0 o - 2,760 - -
- - 2 - 8 260 - 3,080 - v
- - - - 0 375 - 3,420 - -
- “ - . 49  L6o - 1,900 s -
- - - 22 325 - 3,160 - -
- % - 15 280 - 3,300 - -
- - - 26 375 - 2,260 - ~
- - - 2t 35 - 2,950 - -
- - - 285 - 3,710 - -
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‘The specific conductance may be coneidered as an approximate .
{ndex to the-Eotal: hinerallsetichy Ix similarly minerslized solutions
the specific conductance will be proportiox_ml to the total mineral-
1ﬁaticn. |

| The water from the ui:fpér part ‘_of the b;drock is highly mineral-
ized, thé minez-ai contant va.rying ccsnisiderafl‘y. The chloride content
ef the azunples ana.lyzed ranges from 608 to 3,7’4-0 parts per million
and the bicarbonste’ content:, from 160 to 920 parts per million. The
specific conductance rangea from 3,190 .t.o. 11,200 micromhos per centi-
meter and maey represent total mineralization on the order of 1,500 to
more than 6,000 parts per million, respectively, in the waters having
high chloride and bicarbonate content,

There are no data régﬁrdi'ng the mineralization of the desper bed-
rock aquifers in the Mohall area, but the waters are likely to be
very highly mineralized, It is not expecfad that the mineralization
of the "Dekote sandetone" water in the Mohall ares would be less . -
than that found in the central part of the State, as at Devils Leke
and Leeds,

Following are chemical analyses of water from the "Dskota sand-

stone" in North Dekota.
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Chemical analyses of water from the "Dakots sandstone® in North Dakota
(parts per million)
(Analyses from Abbott and Voedisch, 1938, ppe W4-&9.)
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& B & 4B §

3 & 48 d8 % 3

. « A g2 i -hﬁs

b hé’ﬁ oot B hé. 208

q .0 8 P00 Bdx RHEE BeLo

552 582 H.g Hgs LN grg

Sa'a S e 83% 339 8%8 9“4

m-rlr-i ~ EH mr-i w0 -iérar-l

8B Bam bRea Baa BBa @ =

Chemical constituent E“gr‘;’l ggré %'3? m';? g‘ﬁ;@' E%r‘;

; 25 Bsf AgE 882 32 dsE

Digsolved solids 2,640 4,290 . 2,?80 3, 860 2, 800 2,500

S1lice (510,) 20 19.. 28 19 5 19

Aunine (A1,0) 28 7 1 32 9 13
- Iron (¥e) 3 Lk 0.5 0.2 07 0405

Mangenese (Mn) 0 0 0 0 0 0

Zinc (Zn) ‘ 4 2 0 o .2 12

Calcium (Ca) ¢ 185 4l 29 29 . .34 26
Magnesium (Mg) ™o 1k 9.8 iz, .9+2 749

Sodium (Ma) 54l 1,480 993 1,360 908 g15

- Bicarbonate (Hco3J 207 867 591 g7 . 273 315
Sulfate (S0y) 1,320 1,260 435 1,050 1,320 1,160

Chloride (C1) 280 g50 939 883 752 293
¥luoride (¥) 14 36 3.2 4,0 3.2 4,0
Nitrate (N03) 22 71 6.2 1.5 o7 Ul

Total hardness 779 173 114 125 136 115

(asGaCO3)



WELL-NUMBERIYG SYSTEM

The well-numbering system used in this report 1s based upon the
location of the well with respect to land-survey divisions, The first
number of thres digits is that of the township north of the base line,
The second number of two digits is that of the range west of the fifth
principal meridlan, The third number 1s that of the section within
the designated townships The letters a, b, ¢, and d designate,
respectively, the northeast, morthwest, southwest, and southeast
part of sach quarter sectionr, quarter-guarter section, or quarter-
quarter-quarter. section, If more than one well is within a 10-acre
tract (quarter-quarter-quarter gection), consecutive numbers are
given to them as they are scheduleds This number follows the letters.
Thus well 161-83-6cdcl 1s in Township 161 North, Range 83 West,
gection 6, It is in the southwest quarter of the southemst gquarter
of the southwest quarter of that section and is the first well
scheduled in that 1l0-acre tract. Similarly, well 162-83-32ced
(see USCS test 8, sec, B-B!, fig. 3) is in the northwest quarter
of the southwest quarter of the southwest quarter of sec, 32, T, 162 N.,
R. 83 W, Numbers for wells not accurstely located within the section
in the field may contain only one or two letters after the section
number, indicating that the locations of such wells are accurate only
to the quarter section or the quarter-quarter section, respectively,

The following diagram, showing the method of numbering the
tracts within the section, may be helpful to the reader in determin-

ing locations of wells not shown in the illustrations.
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| [] |
bbb ! bba | bab ! baa | abb , aba | mab  aaa
- =(0)- -t - —(?).,— o Bl ol B S
| Pbe : cbd | bac ; bad | abc | abd | ame | aad
o L 1 i T
beb | bea | bab ! bda | ach | aca | add ! ada
=)= =4 - =(f)- = | = =g)= =~ | = =(8)- -
bec | bed | bdc | bdd | acc  acd | ade  add
| NZO . i I
cbb ! cba | cab ! caa | dbb ! dba | dab ! daa
- ()= = 4 - ~(a)-.= | = ~(B)- - | = =(a)- -
cbe  cbd | cac : cad dbc.: - dbd »d.e.c"‘: dad
e 8 ' 1 d =
cch ! cea | edb .eda | deb ! dea | ddb:i dda
= =(e)e ~ 4 - - (B)e = | = () = | ==(d)= =
cee : ced | ded ' cdd dec | ded | dde dad,
e s
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Type of well:

Du, duge

Depth to water:
land surface;
hundredths or

RECORDS OF WELLS IN THE MOHALL AREA,

B, vored; Dn, driven; Dr, drilled;

Water levels glven in feet below

measured water levels given to
tenths of feet:; reported water

levels given to feet only.

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

160-83-Uba Andrew Bjork 297 3.2 Dr i
160—85-—5313 Je Tally 265 Dr Xy
160-83-.8cd Emery Blowers 2l6 3-2 Dr —
160-—83-—-10130 Gs Huss 250 L Dr svas
160—-83-‘156-6. J. Holmes 250 4 Dr Sane
160-83-17aal Je He Gibbs 12 1L B i i
160—-83*—-17&32 eesssl0gess 285 4 Dr seso0
160-83-17bal Co Ao Gillstraph 260 3-2 Dr r—
160'-83—1717'&2 rese0d0ssssecess 9 15 Du ssee
160-83-17ce George Blowers 260 3.2 Dr Sawe
160-83%-18aa, T, Blowers 300 3-2 Du —
160—8}-1800 B. Robbins 319 sese Dr sscse
160-83-19bb Elden Otto 350 32 Dr sess
160-84-1cdl Re McLain Lo Lt B S
160-84-1cd2 seesallons 20 L8 Du ceve
160-8U4--1cd3 exwes Bbyes 20 Lg Du —
160-84-2abl Milton Armstrong 12 36 Tu —
160—8’4-—-2&132 sasscODinesnitnnn 12 1‘%‘ Dn swen
160-8U-3aa, Re By May 400 3-2 Dr Wes
160-84-3da Bascom May 11 36-1% - —
160-84-Laal Lural Keith 16 40 Du -
160-—-8}-;—']"-8.&2 oo-o-dooo.. e 2‘"‘ oa suce
160-84-4bb Ce Thompson 400 3 Dr i
160-84--4dd Clarence Kingsley 275 3.2 Dr ik
160-84-5ad Harry Hineland 350 3-2 Dr ense
160-84-Fced Uses test 10 (R) 50 5 Dr 1948
160-84-5cde USGS test 9 (R) 2lg 5 Dr 1548
160"‘8}""506- [ EEREEE NN NENNE ] LN ] 1%" D!l RN ]
160-84-Kde 14 4o Du o
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BOTTINEAU AND RENVILLE COUNTIES, N. DAK.

Use of water: D, domestic; O, observation well;
P, public water supply; S, stock; T, test
hole; U, unused,

Owner or name: (B) and (R) following USGS .test
hole nos, indicate Bottineau and Renville
Counties, respectively.

Depth to Date of Use Remarks
water measurement
-e0080 fevsennn S See chemical analysis,
30 10-6-U47 S Aquifer reported to be sand, See
chemical analysis,
13,38 10-6-U47 S Do,
2l,12 10-8-47 s
cecne tesssans ene Aquifer reported to be sandstone.
8,40 10-7-U45 D,0
L N 40 ceE el L -8 -] Do.
12 10-7-47 ] Aquifer reported to be sand, See
chemical analysis,
a0aes A EE RN NN D
[ AR RN [ FEEERER ] S DO.
10 10-6-47 S See chemical analysis.
sesse wessseen cees Aquifer reported to be sandstone.
u5,94 10-T~4T S See chemical analysis.
12,90 9=23-47 U
5¢92 9-23.47 U Aquifer renorted to be sand andgravel,
6436 92317 U Do,
5s78 9..23-47 5
LN N N ) (- E X NNNE N} D
30 92347 S Aquifer reported to be cand., See
chemical analysige
ceses nesennaas S Aqutfﬂr reported to be clay and sand,
TaT1 Gu22.-47 S Aquifer reported to be sand and gravel,
11,16 9-22-U47 D
cesee asesecee 5 Aquifer reported to be sand,
[ RN RN LR RSN S D°¢
eacsne Peewsemae ) Do.
[E R NN (A NN NN ] T HOIG fillad. 53\‘:‘. 10@;
[E NN N ] IE RN N N R T DOQ
11,78 9-18-47 s



RECORDS OF WELLS IN THE MOHALL AREA,

Location Owner or Depth of Diameter Type Date
number name ‘well (inches) completed
(feet)
160-84-6dd Selmer Erickson 12 13 Dn s
160--84-Taaza USGS test 11 (R) 50 5 Dr 1948
160~84-Tbba USGS test 12 (R) 50 5 Dr 1948
160-84-Tee Murray Bros, 375 32 Dr e
160-84%-Ted Marston Fitzgerald 7 48 Du seins
160—48)4—88.0 Becker 6 gh’ Du eeeve
160--8l4--8baa, USGS test & (R) 50 5 Ir 1948
160-*8]4—86.8 Lynn MB,Y 11 40 Du esso
160-84-9bb Bryan Miller 280 3-2 Dr eveo
160-84-9cdl Marvin Iverson 16 1% Dn sove
160-"8”—936-2 csosed0sesacss 15 1& In ssec
160-84.-10be Grant May 300 3 Dr seve
160-84-12bal R, MclLain 14 6 Tu escs
160**8}4—-12‘0&2 Oileldo..-. (XL 0 Tu anne
160-*81‘*-1 aa Sersnscancty 265 5 Dr XY
160~-84-1l4de Edward Sanders 600 3.2 Dr “s0s
160-84-16da USGS Missouri-Souris 270 4 3/4 Dr 1947
test

160-84-17aa Re Mclain 400 32 Dr sese
160-8‘4—198.& sQc0eEDBC 00 sdae 18 B e
160-~84-21aal  Lee Miller 10 L4g Du —
160—-81‘—-213&2 ees0ed05000 10 hg Du PR
160-84-21bb Lynn Overholster 20 see se ssae
160-84-22bb M, Solor 8 37 Du esee
160-84-24ab Roy Otto 15 ug Tu o
160'-85—'106 YR EEEREERE] [E X ] u' DI' bowoe
160-85-2dbl As He Trutna 540 4.2% Dr A
16085242 SdEeR e AT 380 L Dr -
160--85“11&& Srssesccense eee 3 Dr LR R ]
160--85-12¢cc Re Se Wright 25 2 Du e
160-85-~13bb John Townsend 320 3.2 Dr eese
160-85-—-233.5- Robert Burbidge ver sen Dr s

_)-l.ja,...



BOTTINEAU AND RENVILLE COUNTIES, N. DAK. - - Continued

Depth %o Dete of Use Remarks
water measurement
Bgeded (N EER N D.S
XEEY sesesnn e T Hole fillea.n See 10go
“senan ssese DO T DOg
cosse sesscnce 5 Aguifer reported to be sand. See
chemical analysis,

4,48 10-8-U4 D,5,0  Aquifer revorted to be clay.

3 11-23-U48 D Water distributed widely in Mohall
area for domestic uses, Aquifer,
gravel, See chemical analysis,

eoewo sscesscse T Hole filled. See log.

vesse ceesenee D, S Aquifer reported to be gravel,

esoses ClE e nE S Aquifer reported to be sand and
gravel, See chemical analysis,

[ - N N ) Barsavdwn S

sesr s cessssss D Aquifer reported to be gravel,

20 9-19-U47 S Aquifer reported to be sand. See
chemical analysis,

7067 9-23-47 S

4,95 9--23-U47 D Aquifer reported to be sand.

4h,05 10-2-45 0
80 9--23-47 S See chemical analysis,

2.21 81417 T Hole filleds See log. See chemical

analysise
saeea Poeseesee S See chemical analysis.

764 9.-22-47 U

6.20 10-2-U45 S,0 Aquifer reported to be gravel.,

5¢55 10-2-45 S, 0 Do,

“seee LR B R R S 588 chemical 8118.1}"513-

605 9..24-47 D, S

9s15 10-2-U45 D,s,0

a8 2Lv o3 0E e U

70 9..18-U47 5 Doo

LE BN R IR R NN NN U

esses coencuse S Aquifer reported to be gravel and shale,
19,40 10-2.-45 0,0

ceses ehesusen 5 Aquifer reported to be gravel and
shale, See chemical analysis.

seese srsnsose S See chemical analysise

- U3b -



RECORDS OF WELLS I THE MOHALL AREA,

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

161—-83-—-1&3 Mrs, TanBI‘g ago 14' Dr oans
161-83-1bc Mrs, Williams 0 412 Dr G
161-83-2ba, As Be Ericson 52 ol B 6e0s
161-83-2bb Lacy Greek 350 43 Dr 8300
161-83-2ce 0, Staven L6 4o Tu vese
161-83-3dc Herman Staven 323 4.3 Dr saee
161-83-led Hemming Halvorson 30 Lo Du cose
161-83-5bd Carl Gilseth 380 He3 Dr secs
161-83-6bed Town of Mohall (M4) 16 120 Du 1935
161-83-6cbb Town of Mohall 20 40 Du ecos
161-83-6¢cbe Town of Mohall (M2) 22 216 Du eces
161-83-6cce USGS test 16 (B) 230 5 Dr 1948
161-83%-6ccd Town of Mohsll (M3) 15 120 Du 1935
161-83-6cdel  USGS test 12 (B) 60 5 Dr 19u8
161-83-6cdc2  USGS test 14 (B) 80 5 Dr 1948
161-83-6cdd USES test 15 (8) 60 5 Dr 1948
161-53-7bba USGS test 13 (B) 60 5 Dr 1948
161-83-7Tbd Smith 11 ug Du svee
161-83-7cdce Town of Mohall (M1) 20 2ko Du 1916
161-83-8ba Carl Gilseth 350 h Dr —
161-83-8ed Ge Herrigstad 350 5-3 Dr —_——
161-83-9bb Carl Crougan 375 2.2 Dr v
161-83-9cd A, Halvorson 360 3 Dr soes
161-8}96.3 sesscssssnen 300 ooe Dr ceee
161-83-10ba Oliver Staven 380 4 Dr —
161.-83-11del  Cerl Pfefferkorn 28 40 Du eses
161—83'—116.32' o.oouod@.na.qooo 12 LLU Ia sose
161-83-11dd¢.  USGS test 2 (B) 50 5 Dr 1948
161-83-12cec¢  UGSS test 1 (B) 230 5 Dr 1948
161-83-13ab J. Reed 20 40 Du esee



BOTTINEAU AND RENVILLE COUFTIES, I,

DAK, - - Continued

Depth to Date of Use Remarks
water measurement
Geed I EREERE RN S
[ X X N (EEENNERR] U
11.35 7-30-47 D
RN R -] I EEE R NN S
6498 7-29-47 U
6660 7-29-47 S
10,45 T-25-47 D, S
-X K E. K I E TN E S
8,58 10-14-48 P Reportedly went dry in drought years,
Well is through: Saﬂﬂo ‘Ses chépical
andlysimgy: -
4.27 7-23-47 g
12 10-3-45 P Reportedly went dry in drought yearse
Well ends in clay, ©5See chemical
analysis. See also analysis of
composite sample,
soBes ssensena T Hole filledo See loge
6470 10-19-48 P Well revortedly went dry during
drought years, Gee chemical
analysise
tosee sceseses iy Hole filledp See 10g‘
L RN N L ENE NN R E] T Do.
L TAasBOBOR T Do.
sevae nbesssos T DO.
T+55 10-3-45 D,S
Ea SR P Reportedly 1Y feet of sand from
surface, COlay rest of way. See
analysis of composite sample.
22,65 7-2l-47 U
Tl sresasee 5 See chemical analysis,
12 72447 S Do,
15 T-2L4-U47 S Do,
50 10-3-45 D,S  Water reported unsuitable for
domestic usgse
#3888 FE N AN NN N S
10,36 7-29-47 S
415 7-29-U47 U
ascee sconsens T Hole filled, OGee 10g¢
(XYY ] s0seUesE T DO.
4,95 7-29-47 D

1
5



RECORDS OF WTLLS I THE MOHALL AREA,

Location Owner or Depth of Diameter Type Date
nurber nare well (inches) completed
(feet)
161—83«1336 Je Reed 13 suve Tu seme
161-83-13dce USGS Missouri-Souris 205 4 3/4  Dr 1947
test

161-83-1kaat USGS test 3 (B) Lo 5 Dr 1948
161-83-14abe,  USGS test 4 (B8) 220 5 Dr 1948
161-83-1lkce Witteman 325 E Dr A
161-87-15cel  Milton Rice 10 2 Du e
161‘*83—15002 teessG00ause 12 Tu esee
161-83-16cdl Roy Winder 300 L Dr Gaae
161*83--160&2 sae e 006 vuan sesw 3 Dr TR
161--83-17ad Marrias Aune 453 3.2 Dr N
161-83-17da 0. Solemgaus 365 3.2 Dr —
161—'83—-18&& Te Haugan 380 3 Dr coee
161-83%-18cc Heugan 340 3 Dr i de
161—-83—186.0 Connole coe seae Ir ene s
161—'83-'19833 devesnssase sen 14-0 Du ssan
161—'83—1903 (FEEEERREERN ] *ee l". Du- abasw
161~-83-1944 J. Co Fisher 391 2 Dr SR
161-83-20bb Wortz Jehansen 380 4.3 Ir R
161'-'83-'206.0 E&ugan ess 3 Dr. v s
161-83-21ab E, Salvey Wni 3 Dr S
161--8}-22133 sesseancane ese 3 Dr e
161-83-23d4 e 300 L Dr sea
161"83-2h‘.ba ssesnnansee sse s e Du LR
161“83—'21‘35- Bdpesssnenh® [N ] a Dr (XN B J
161-83-25bb Co Fo Adams 300 Dr Gt
161"'83“26‘bb [ AR N NN NN N 11 60 I)u- LE BN ]
161-83-28¢ch 0. Mortenson 16 o) Du wikn
161-83-30bd J. Ce Fisher 417 4.3 Dr sues
161-83-30{13. Everett Thorpe 18 4g Du snas
161-83-31bb Bernard Schraeder 50 a Dr .
161‘-"83—-310c [EE RN NNERY ] 00 Dr ssee
161—8}—320& Gvsscncssne 380 4 Dr sene
161-83-32dd H. A, Milleton 13 48 Du aane
161-83-3%ba Ernest Martins 350 4-3 Dr cone
161-83-33ce USGS Missour-Souris 240 4 3/4  Dr 1947

test

...)453...



BOTTINEAU AND RENVILLE COUNTIES, N. DAK. - -~ Continued

Depth to Date of Use Bemarks
water neasurement
ovsee tscnasse D See chemical analysis.
3.93 8-.9-U47 T Hole filleds See loge
b= N N [ N NN NN ] T DO]
Hheamea Deameead T Do.)
19,50 7-25-U47 S See chemical analysis,
2,94 7-25-47 S
[ RN ¥ [ EEENE RN ] S
4o 7~25-UT S
28000 [ ENE-RENN] U
s3000 aescennd 5 . Dob
25 T-24-k7 S Do,
35434 7-23-47 U
sponbe sssmenee U . DOQ
£ 3 B N asDewIeL s
10,00 7-2U-N47 D
[ N N N ([ R - NN N ] U
Besece 30csvens e See log.
20 7-23-47 S See chemical analysis.
3290 T-2U-U47 ]
L BN N CosDRe R S DO.
25 10-7-U45 s
30 10-7-U45 D,S  Aquifer reported to be sandstone,
19,26 73147 U
21,34 7-31-47 S See chemical analysise
4,51 T-31-47 U
4,85 T-2u-L7 D,S
5e 40 10-7-45 S Do,
Qoea s Qe e e Ng S
asesen 390808880 s
e R 5,0
40 7-2u-L7 D,S © Do.
o2l 8147 T Hole filled, See log.

I



RECORDS OF WELLS IN THE MOHALL AREA,

Location Owner or Depth of Diameter Type Date
number name well (inches) completed
(feet)
161-84-1bbb USGS test 5 (R) 50 5 Dr 1948
161-24 1bd Melvin Duerre 12 2 In aains
161--8l4.-Ldde USGS test 6 (R) 60 5 Dr 19L8
161"‘8“"“1&& [EEERNERE RN LR N 60 Du [N
161-8L—-22a A. D, Gilseth 12 Lg Du e
161-84-.3dd Peter Nelson auj 3.2 Dr sies
161--84-Lbbl George Strandberg g2 3.2 Dr ceee
161—8“—]-‘-.bb2 ..-oodﬁi.ae...onn 12 ]'I'S Du asas
161-8U5ad John wWewstrom 492 32 Dr sons
161-8L-5¢eb G. Johnson 10 48 Du o
161--8”—500 .....dotoaob 1"" ll-g D‘u arew
161-—!8“—'6013 Sssseeseevld sew ’-I-S Tu sese
161-84-Ted Einer Norkiel _— s Dr —
161-84-9aa Clifford Co, . Ve Dr o
161-84-10ddl W. Zimmerman T 40 Tu v
161—8’4-—10&&2 c.lo.dqua-o 1’4 }'I'O Du svae
161—-81’«—118.61 wm. Gcnnole see 3 Dr TEE
161--5)-{-118.0.2 .o.-ed.ﬂ:;a-lc 13 36 Du asce
161284-11cad W Zimmerman S 4 Dr cone
161-84-12¢cd 0, Witteman _— 3 Dr Vi
161-84-124da Frank Gehringer 294 -2 Dr sess
161-84-13cdl F. Paris 13 18 B v
161#3&-130@2 ses0cllnecss 314'3 see Dr T
161-84-14dbl George Barcus 375 4 Dr come
161-311——114&32 aoonud’i‘uuag. 21 )4'0 Du asss
161-84-1544 Je Goutham 270 4.2 Dr PR
161-84-.16d4 John Moberg ot 3 Dr T,
161-84-17aal Lloyd Horner 500 3 Dr eree
161-84-172a2 Martin Jacobson soe ses Dr swne
161--8“—-1?06 [EEEEEEE RN R ! 300 3 Dr [ RN R
161-—-8]4—-176.8.1 As Re Jones 0Oil & XY 72 n’ﬂ. seese
Operating Coe

161"8)4—-176.&2 A, ‘B, Jones 0il & 3, 872 eve Dr sees

Operating (b,
Well no. 1

- Y468 -



BOTTINEAU AND RENVILLE COUNTIZS, N. DAK. - ~ Continued

Depth to Date of Use . Remarks
water measurement
sesec se0c00me € Hole filled-e See 10{‘,‘.

ssees tecscace D, S Aquifer reported to be sande
sesese Seesssne T Hole fillado See 10go
20080 SEO 06000 D
6015 9-29-U5 5,0
15 6-17-47 S See chemical analysis.
1,78 6--18-UT S Do,
9613 61847 D
[ R X B R LN RN NN S Do.
276 6-17-LT S
-N-N-N N- DMBISSOS U
8415 9-29--45 D, 5,0
Dedes FE N EE NN N] s
ssessc $oenecnp S DO-;
[N NN ] I E NN ENER ] U
566 - 6-17-b47 U
2k, 61 6-18-47 U
359 6-18-47 U
34,00 62547 S
22020 62547 s Do,
ss0ss sbesescs S Aquifer reported to be shale. See
chemical analysis,
11,64 7-19-40 0
ccuea essceens eeo Aquifer reported to be sandstons,
See chemioal analysis,
14 T-23-U4T S See chemical analysise.
5o 34 T-23-UT D
aesee ssasesne S DO.
taece (AR N-F NN S DO‘!
17,70 8-1-47 S Do.
saednas [ AN RN N NN S
50 9-23-45 S
16,90 9-30-45 0 Water well used in connection with
drilling of oil test (161-84-17ds2).
suoos sescsomdn U See 103.

- 46b -



RECORDS OF WELLS I THE MOHALL AREA,

Location Owner or Depth of Diameter Type Date
nunber name well (inches) completed
(feet)
161-84-18cd Wendel Bohen 390 it Dr D
161-84-18de Louls Erickson see 3 Dr sk
161-4514-'208.3-1 Ao Burduik 16 sae Tu T
161.-84-20a82 esseol0csasa 330 Yy Dr ®0 e
161-83-.20ba Flmond Lundgreen e 2 Dr soies
161-84-21aa Paul Gehringer 750 3 Dr sese
161-84-21bb1 Great American Gas 350 6% Ir A
& 011 Co,
161-84-21bb2  Burduik 350 el Dr -
161""811"'"21b'b3 ...ﬂldOt'tolﬂ 1"" ]40 Du- SoRd
161-84-22z8 D, Gehringer 300 3?2 Dr sheo
161-84-22bb Henry Skordal 21 40 Tu sone
161-84-2%44 - e 36 Tu —
161-84.-2lab Je« Do Taylor 15,2 ug Tu Sudi
161-84-2lUch George Capranus it 3 Dr s
161-—-8‘“—‘25013 Palmer Asheim sso ese Dr seae
161-84-26aal  Mrs. A. H. Sleeper 316 3 Dr —
161-—-8&—-26&32 ascesl0cesesssonns 16 72 Du ceeasn
161-84-28be RSP U 9 72 Du —_—
161-84-284dd Swartz 300 3.2 Dr sand
161-84-29ag LeRoy Allen sus 3 Dr o
161-84-29bcec  USGS test 15 €0 5 Dr 1948
161-84-29dc Roy Hoke 383 b2 Dr .
161-84.30daa  UGGS test 14 (R) 50 5 Dr 1948
161-84-30dad  USGS test 13 (R) 50 5 Dr 1948
161“8“-31&& NN NN NE NS NN *+88 [N Dr LN
161“-8]4-32301 seessne ene 300 3 Ir CEE
161-84-32¢cc? Roy Hoke 363 4.2 Dr s
161—'8”—‘3333 AR EEEE R 300 3 DI‘ ceen
161-84-36ba R. Nelson 14 36 Du —
161-85-2U4aa USGS Missouri Souris 260 4 3/4 Dr 1947
test
161-86-138dd  USGS test 17 (R) 110 5 Dr 1948
(in Souris River Valley)
161-86-13cce UGsSe test 19 (R) 110 5 Dr 1948

A e L TR S R

(in Souris River Valley)

- 47a -



BOTTINEAU AND RENVILLE COUNTIES, N. DAK, - -~ Continued

Depth to Late of Use Remarks

water neagurement

70 7-22-47 5 See chemical analysis,

dpcen [ N-N RN NN N S

1.48 B-29-UT

cceve scescone ses A@Lifer reported to be lignite and
sandstons,

(N N NN ) E N O R U

asesn ([ EEENEE N S

30 9-23-45 U See loge

ceneo srssssas eee See chemical analy3130

T.98 6-29--L47 D

30 92345 S Weter reported not suitable for
domestic uses; See chemical analysis.

2.1 6-29-47 U

LE R NN | IR RN EN RN D'S

11.04 7-19-40 0 Aquifer reported to be sand,

[ E R NN ] E3re e e s

[ N RN [ EE R RN E N S

aCcowd G e e es a8 D

5¢30 10-6-45 S,0

beces AR U Aquifer reported to be sand, See
chenical analysise

sanes cesesnew S See chemical analysis.

adeens basoeces T Hole fillede See 1034

100 ?__23_)4_-{ s : e 3 o8

soven ceeceson T Hole filled, See log,

sndes RN N T Doo

[ LY hoesaseN S

&0 10-2-45 U

60 7-23-U7 U Aquifer reported to be shale.

80 10-2-45 D,S  Water reported unsuitable for
domestic use,

6e75 10-6-U45 D,S;0"

6,04 B-1u.47 T Hole filled. See loge

 E NN [ NN NN T DO.;

[ E NN ] [(EEEEENE] T BQ.

- YT -



RECORDS OF WTLLS IN THE MOHALL AREA,

Location Owner or Depth of Diameter Type Date
number nane well (inches) completed
(feot)
161-86-13cdc  USGS test 18 (R) 83 5 Dr 1948
(in Souris River Valley)
161-86-13dcc  USGS test 16 (R) 155 5 Dr 1948
(in Souris River Valley)
161-86~14ddd  USGS test 20 (R) 67 5 Dr 1948
(in Souris River Valley)
162-83-25bc O. Ronning 400 3 Dr -
162H83~250b1 waiwee Q0 emens 73 2L B osws
162—83-250132 soso0n30oeses 32 2L B sees
162-83..26dcl R. Sherer 353 3 Dr .
162-83-26dc? T 1 ol i )
162"83“270& Besssacnsss see sso Dr waee
162-83-30ccl Louis Erickson 15 60 Du ——
162-83—-30032 enn-odﬂetooi 11 )'i‘g Tu S
162-83-3lccc  USGS test 10 (B) 60 5 Dr 1948
162-83-31ced  USGS test 6 (B) 50 5 Dr 1948
162-83-3lcdc  USGS test 11 (B) 60 5 Dr 1948
162-8%-32¢bc  USGS test 9 (B) 70 5 Dr 1948
162-83-32ceb  USGS test & (B). 60 5 Dr 1948
162-83-32cccl  USGS test 5 (B) 50 5 Dr 1948
162-83-32cce2  USGS test 7 (B) 230 5 Dr 1948
162-83-32dcl  Harold Bing e 32 Dr e
162"83"326-02 Oa-oodoooooa 20 X N Du Bap e
162-83-33da F. Rebillard 654 3 Dr aves
162—-83—<35b31 Cetass e 11|' lll' ean ere0
162ﬂ83~35b&2 sesses e sow s I sase
162-83-35da Ay J, Skeaden 372 L Dr —
162—-83—-36133. Grsevavosrna Dee 3 Dr srve
162-84-25dd1  USGS Missouri-Souris 105 4 3/4 Dr 1947
test
162-84-.25dd2 suvendbpaceni 255 4 3/4  Dr 1947
162-8U4-26cd Clark Kelly 9 Lg Du vree
162-84-26dd A, Crooks 400 3 Dr evee
162-84-28ce Roy Eldred 418 32 Dr s
162-84-31bbl Shoenberg 370 2 Dr peve

- 48a -



BOTTINEAU AND RENVILLE COUNTIES, N. DAK, - —~ Continued

Depth to Date of Use Remarks
water measurement
veses sesinece T Hole filleds See loge
200w Sgesam e T DOc
-R-N NN LE N RN ] T DO;
21,00 7-30-47 U
5608 7-30-47 S
5555 7-30-47 U
semn0 s3essens 5 See chemical 811&13313@
5e29 7-30-47 5
Sesea LaeslemoN S
9469 T-23-U47 S
7+.99 7-23-47 D
S— ISR T Hole fillled, See loge
R [(EREE R R N T DOQ
adewn FRE N EER NN T Do.
[ XN R E-] I EERE BN} T DO‘
boane toesreng L DO!
2oeee suseceen T Do,
20000 esdeI B T DDg
8,10 7-24-47 S See chemical analysis,
(- LR N foemesan S
K0 10-3-U45 D,S,0 See loge
oedhaa [ O O BN D
DAaeRS Neas®esesh U
20 7-30-47 5 See chemical analysiss
(X X BN ] [(EEREERE N U
L. 80 §1ll47 T Hole filleds See loge
1"-079 8--1}-‘--1?7 T Do.
8,95 6-18-47 S
13,17 7-18-47 U Aquifer revorted to be sand and shale.
39'79 gnsevecse S See chemical a,nalysis.
evane tessesay 5 Aquifer reported to be shales G5ee

chemical analysise



RECORDS OF WELLS IN THE MOHALL AREA,

Location Owner or Depth of Diameter Type Date
number name well (inches) completed
ffeet)

162-84-71bb2 Shoenberg 100 40 Du p—
162-—-5]4-—31‘1& chessnbsOLEY 350 3-2 Dr scee
162-84-32adl Jesse Powell 350 3-2 Dr ==
16?-814—-328.(12 sowevlDeuivae 320 3 Dr esow®
162-—8)"'—'323&3 eese0d0ccoas 300 3 Dr teee
162-8L4-32bal Albvert Keup 388 3-2 Dr seee
162-—-714—'32.03.2 PRSI [ e 10 36 Du tose
162-84-324dd1 Alfred Iewgtrom 15 48 Du S
162-84-324d2 ke B0 e 364 %) Dr —
162-84-%3be Orville Witteman 325 3.2 Dr SEee
162-84-33cad Ae He Trutna 400 3-2 Dr it
162-8]4—-3qu George Capranus sce aee Dr cesd
162-84-35ded  USGS test 7 (R) 60 5 Dr 1948
162-84-354d1 Lloyd Snyder 11 36 Du sene
162—814--35&(12 soeeed00ccos sec 72—')"'8 Du sace
162-84-36bd Glenn Wade 10 Lg Du p—
162-81-36cdec USG5 test 4 (R) 50 4 Dr 1948
162-84-36cdd USG5 test 3 (R) 250 5 Dr 1948
162-84-36ddc  USGS test 2 (R) 50 5 Dr 1548
162--84-36ddd USGS test 1 (R) 50 5 Dr 1948

_}-Lga,.-.



BOTTINEAU AND RENVILLE COUNTIES, N DAK: ~ - Continued

LA RN S

tesea
assaw

"B oee

LENER N T N

Gavesrnen

L B BN N

DO,

Hole filleds See loge
Do,
Do,

Depth to Date of Use Remarks
water measurement
2494 6-~18-47 D
— coeseses U Aquifer reported to be shale,
14.06 6-18-47 S See chemical analysise
fanee ILEREE RN RN ] U
[N ] I NE NN X U
ssese ORI S Aquifer reported to be shale, See
chemical analysiss
3500 6--18-47 D
8.10 10-8-45 D,0
LN N W) LE NN NN NE ] S BOO
steoe eceunsas 5 Aquifer reported to be shale.
36439 6-18-U47 S Aquifer reported to be shale, See
chemical anslysis,
2731 6-18-47 U
reas 8o sespocee T Hole filledg See 10&0
vow i D D Aquifer reported to be gravel,
Ta07 7-18-.47 S Do,
D,S
i
i
T
T

*ecoee

SHePeecP

Do,

- 49y —



LOGS OF WELLS AND TEST HOLES IW THE MOHALL AREA, N. DAK.

160-84-Keced
USGS test 10 —~ Renville County
Material : Thickness Depth
feet) (feet)
T1ll and assoclated glaciofluvial daposita'
Ti1ll (weathered)
Soll, olayey. black ¢ o o ¢« » o s 1 1
Clay, light-buff: several large
1imestone pe'bbles e 8 17 18
™11 (unweathered)
Clay, silty, pebbly, &ray o e s « 21 29
Glacioflavial deposits
Sandg rery CO2YrS€8.0.9a » ¢ 8 ¢ o o 1 MO
Ti11
Clay, very sandy, 8ra¥s o ¢ « « o 10 50

160-84-5ede
USGS test 9 - Remviile County

Alluviums ' i
S0il, eilty, Plackc « o » ¢ 0 o o - 1
Sand. ‘coarse; gravels e 5 o o o 4 5
Gravel, Tiro and medium - o o o 5 10
band; very coarse, and some clay, 10 20
Till and associaived giaciofluvial derosits:
731l
Clay, siliy, gray, and some sande U5 65
Glaciofiuvial dencsits
Sand, very cuarse,; wilth abundant

clay and S11t = o o 6 0 s o o @ 20 85
Gravel. fine, and some clay and .
BIlEe ww s % & w @ e ¢t m e e B 5 90

Till I
Clay, silty, gray, and some very
coarse sand v ¢ 2 ¢ ¢ v v 8 8 » 19 109
Glaciofluvial devcsits - ’
Sand, very cvarse, and some

finagrave‘ce.ooo.... 5 § 11“-
Sand, very cjarse, and some gravel,
with abuzlany clay end silt o «+ 31 145

TLL1 ? (partly wasosd)
The materia. ab this depth appears
to be gray clay and siit with
abuadant gand and gravele ¢ » o 35 180

- -



LOGS OF WELLS AD TEST HOLES IN THE MOHALL AREA, I"c DAK. — - Continued
160-8U4--Hede
USGS test 9 ~ Remville County (Continued)

Material - Thickness Depth
" (feet) (feet)

Glaciofluvial deposits
Sand, very coarse, and sone
. CIEY-and 811t ¢ o ¢ s 5 o o o @ h 184
Bedrock (undifferentiated):

According to drillers, a gray-
green sandy clay was encountered
et 184 feet, The drill cuttings
when later examined apveared

much 1ike t11le s 0.0 o o » « s« 05 2h9
160-84—Taaa
USGS test 11 - Renville County
Alluviupm: '
5011’ ﬁandy, Plack: o o o s o + o 1l 1
Clay, sandy, dark-brown s s a « e % 2
Send, medium to wvery coarse,
JAghtebroWn. o o4 -6 re b w54 2 4
Till and associated glaciofluvial deposits:
T411 (weathered)
Clay, silt, very sandy, light-
tam 5 s 4 e s 4 8 s o e 0 s e @ 46 I 50

160-84—Tbba
USGS test 12 — Renville County

Alluvium: . o
80119 Sandy, Placke o« o ¢ o o & @ 1 1
Clay, light-gray to whits,

highly Calcareous « « s s » s @ 1 2
Sand, COATrS@. « o o« o « o o o o » 3 5
Till and associated glaciofluvial deposits:
T111 (weathered)
Clay, silty, gravelly, light
Olive—-bIOWR o« o« & o o s o » » s 23 28
Glaciofluvial deposits
Sand, fine and medium « o« o« ¢ « ¢ 3 31
Ti1l (unwoathered)
v Gla;?’, Silty' pe'b'bly, Eray « ¢ o o - 19 50

v B -



10GS OF WELLS AND TEST HOLES IN THE MOHALL AREA, M. DAK: - - Continued

167-84-8bas,
USGS $est 8 - Renville County
Material Thickness Depth
(fest) (feet)
Alluvium:
'8011’ clayey, Plack ¢ « o o o o o 1

1
Clay, gravel, buff. o o o 5 o o 1l 2
.5and, medium, €OBTSEo o e s ¢ o o 2 L
T411 and assooiated glaclofluvial deposits:
7411 (weathered)

Clay, silty, gravelly, buff  « « 10 14
7411 (unveathered)
Glay, silty, gravelly, &ray « » o 36 50
160-84-16da
USGS Missouri-Souris test
Glacial drift:

'30110.0.0!.&.:10.0‘ 1 1
Glay, yelloWws ¢ o o o ¢ s o o & = L 5
Olay, sandy, yellow, with some

boulders and gravel ¢ « s ¢ ¢ » 5 10
Sande ¢ ¢ ¢ o o o s o e 8 s 8 o & 3 13
Ulay,'sa.ndy, EBTaY a« » o o © & o @ 28 L"l
Clay, -sandy; gray, with thin

strips of gravel and lignite

fr&e:menté...-...;.;.. 36 77
Clay, sendys gray, with some

Eravelo o o ¢ o o s © o & 3 e @ 30 107
Glay' sandy, gray, with thin

strips of gravel and lignite

frogmonts o« ¢ ¢ o o o o ¢ ¢ o 0 2"" 131
Clay, sandy, gray, gravel, and

fine sand in thin stripse s ¢ » 5l 182
Clay, sandy, gray, gravel, and

boulders in strips. o o o o « o 12 194
le’ s&ndy. gray; with thin Bfirips

Ofgra-?eloucs'ne.iot su 2“’8

Bedrock (undifferentiated):
Clay, Bandy’ whitee o o » s o o » 1 2}4'9
L‘l@ite,harde..o..a...- 2 251
Clay, sandy, gray, white, and
lignite in strips o o ¢ ¢« o - o 19 270



LOGS OF WELLS AVD TEST HOLES IN THE MOHALL AREA, 1T DAE. — - Continued

161-83-6cee
USGS test 16 ~ Bottineau County
Material Thickness Tepth
' (feet) (feet)
Alluvium:
5011' sanﬂ,v,'nle.ck..--.-.. 1 1
Sand, medium to coarse, and fine to
medium gr::wel. e o 8 5 ® & & 8 D 10 11
. 8and, coarse, silty, gravelly. . + 9 20
Till and associated glaciofluvial denosits. 4
Till
Clay, silty, gray, and some.sand
andgravel.euoa.....e 22 l'l‘2
Glaclofluvial deposits.
‘Sand, silty, and gravels o« « « « &« 8 50
Sand, very silty and gravelly,
gra}'t‘incnotoaiuol. 20 70
Ti1l (sandy)
Clay, silty, gravelly, gray; very
abundant coarse sand » « « » . & 2B 95
Clay, gray, and some very coarse -
Sand..-.-».....',o.- 95 190

- (samplés contain nearly 50 percent
‘sand, 50 percent 01ay)
Glaciofluvial dap081ts
Gravel, fine, and sand, very coarse,
VErY GLTEY o o o 0 o o o o o o o 36 226
Bedrock (undifferentiated);
Drillers report a brown smooth
clay'otooe’t_o_oocou-ou ll' 230

~ 53
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LOGS OF WELLS AND TEST HULES IN THE MOHALL AREA, Ws DAXs ~ - Continued

161-83_60d1 .
USGS test 12 - Bottinean: Ocunty
Materiel - i+ 7 " -Mnickmess  Depth
R Y (feet)
Alluviun:, e o Wi B g ST S SRR
" Soil,.clayey, blacki vie i .o w4 1 1
Glay, ligh‘b-gray R e u-'.;._..o 1 2
S@nd’ coarse . i & -'-I. ' qo

. 2 u4
411 and agsoéiated &glaciofluvial daposibs*'“_;lﬁ —
: T411 (Jeathered) i &
. Clay, silty, yellowish-browm o . . 15 19
11 (unveathered)
Clay, silty, gray, and some

coarge gravel. ® s 9 ® % 8 8 e @ 20 39
Glaciofluvial deposits _ e
U.a..n»d’ coarse e & e g e e s & = » @ 2 141

Ti1l
Clay, silty, grayish-tan, and sone
_ fine and medium gravel oo s 19 60
. ‘ . 4

y v ' A
ot Fri

' 161n83~60d32 L
_ UsGs_ test: 14 L Bottineaw Cotunty

T411 and associated glaciofluvial deposits:
11 (weathered)

SOilg clayey, blacks « o » ¢ = o » 1 1l

Clay, silty, gravelly, buff. . . . 23 oL
7111 (unwveathered)

Clay, silty, gravelly, grays  « « U 28
Glaciofluvial deposits

Sand, medium to coarse ¢« « s ¢ o o 3 31

Ti11
Clay, silty, gray, with some sand
andgr&velnooec.n.-ot 18 )-['9
Glaciofluvial deposits
Sand, coarse, and fine, very silty
Egravel ¢ o o s ¢« o o + & & & < @ T 56
Till
Olay, silty, pebbly, gray.  « « « 11 67
Glaciofluvial deposits
Sand, medium %o coarse, and fine
gra.vel...o.-.a....."z 69
Till
Clay, silty, pebbly, gray. « » « « 1l 80

i



T0GS OF WELLS AND TEST HOLES I THE MONALL AREA, Ne DK, - - Continued

- 161-83-bcdd
USGS’ test 15 - Bottineau County
© Material .+ - Thickness Depth
' ~ (feet) (feet)
b 1 2 and. aasociated glaciofluvial depoai.ts:
: 7411 (weathered) . - :
: Soil, clayey, blacke e s 5 ¢ » + o 1 1
Clay, light-gray, end some.coarse
g“avelvnnooc'ooncooo'l : 2
Clay, silty, slightly eanay, tan + 13 15
Clay, silty; 1ightubroun o s s o0 20 35
411 (unweatchered) 4
claY5 'Bilt}" EraYe s o.8 s o ) 25 60

161-83~Tbda

USGS test 13 — Bottineau County
Alluviunm:

Soil, Silty, black a ® & © » L] " B8
Gla,y, 1ight-grs,y e 6 ¢ o o+ s ¢ s @
Sand, medium, light-browm. . . . .
T411l and associated_glaciofluvial deposits:

T41l

~
GRS

Si1t, pebbly, grayish-browh. . « « ‘51 © 60

;.'

Y G



1L0GS OF WILLS ANWD TEST HQLES IN THE MOHALL AREA, Y, DAKe ~ ~ Continued

- -161-83-11ddd
USGS test 2 ~ Bottineau County
Material W oot Thickness Depth
(feet) (feet)
Alluvium: '
- S0il, sandy, bPlack = o o o o o o 1 ;5
S-B.Ildg very fine,light—gray. ¢ o o 1 2
. Gravel and very coarse sand, . . » 8 10
Till and associated glaciofluvial denosits:
T4 : ;
Clay, silty, dark-gray o « o « ¢ ¢ O 16
Glaciofluvial deposits
. - Send, medium to coarse o ¢« o » ¢+ s 2 18
Till '
- Clay, silty, pebbly, darkngray e e 5 23
Glaciofluvial deposits
Sa.nd.,_. medium to €oarse s « s « o o 2 25
Gravel, fine to medium, clean,
PETtlYShale_uaoooUUG'no 12 37
Till .
i | Glay, Baﬂdy. da.rk—-g:'ay e o & o 8 o 13 50
. 161~83-;2ccc
USGS test 1 ~ Bottineau County
Alluvium: , : :
qo’.l’ Gilty. black « o« o 0 o o o o 1 1l
Gravel, fine to coarse, and some
Eilty 1ight"gr&y claYe o o s o o 2 3
b&nd_, medium to coarse ¢ 5 « ¢ o @ 2 5
Ti1ll and associated glaciofluvial deposits:
T411 (weathered)
Clay, silty, buff, and gravele « o [ 12
(lay, silty, pebbly, &raye « o » o 3 15
Glaciofluvial deposits
Sand, medium t0 €COaTrse « ¢ o + o o 3 18
711l
Gl&y' Pebbl}", EBraY o ¢« o o & 2 © » 21 39
E;and.a fine to 008.1'56 e o & ®» & & O 1 ]'I'O
Clay, silty, €ra¥s s «» o s s o ¢ » 20 60
Clay, and abundant very coarse
Sanda-..........a.l:’ﬂ 197
Bedrock (undifferentiated):
Ylay, slightly sandy, dark-graye » 8 205
Clay, dark-gray; some carbonaceous
material present o « o » ¢ ¢ o ¢ 15 220
B5ilt, 1light—gray o« ¢« ¢ o o o ¢ » o ] 225
Glay, d.ark#gray. o e o & ® & ° o @ ) 230

- 56 -



LOGS OF WELLS AND TEST HOLES IN THE MOH\LL AR A, N. DiX. - — Continued

161-83-13dce
USGS Missouri-Souris test

Material Thickness Depth

" (feet) (feet)
Glacial drift:

7% PR - S 1 i

Sand and gravel. « « « o « o » o » 12 13

Clay, sandy, Eray¥c « s o « s ¢ »'s 3 K0

Clay, sendy, gray, with some gravel
and lignite fragments, . . . . . 98 148
Clay, -sandy, gray, and fine sand . 7 155
Clay, sondy, silty, eray « « « « « 30 185
Sand 204 Eravels « » o o o+ o +o0 1M 199
Bedrock (undifferentiated):

Tignite, hard. « ¢« v o o o & » o's ¥ 203
Glay‘ bro‘mo o L] L] L] L a L] - L] L] L] ) 2 205
161-83-14aab
USGS test 3 -~ Bettineau County
Alluviumg
Soil, clayey, black. . « . « » s+ « 1 1
Clay, gravelly, light-gray . . . « 6 7
Sand, medium snd coarse, and some
fine gravel. « « o o « s« o ¢ o o« 20 27
Till and associated glaciofluvial deposits: '
Ti1l ’
$ilt and clay, pebbly, dark-gray . 13 4o

- 57 -



LOGS OF WELLS AWD TEST HOLES IN THE MOHALL ARBA, Iy DAK. - - Continued

161-83-~1l4aba
USGS test 4 - Bottinesu County

Material . Thickness  Depth

' (feet) (feet)
Alluvium:

5011,_0185’8_?. black, 2 8 s & o v @m 1l 1

Glay, 1ight“gray.e_.\a-son.t 2 3

Sand, medium brown, and some

coarse gravel. « ¢ o « ¢ s o . ) g
Till and assoclated glaclofluvial deposits:
Till -
Gl&y' Silty’ pe'bbly, BTaYs » « & » 73 gl

Glaciofluvial deposits _
Sand, fine to mediun, quartzitic,

abundant clay and silt « « « » o 16 97
Till :
Clay, silty, pebbly, ETa¥e o ¢ » o 105 202
Bedrock (undifferentiated):
Clay, . sandy, lightugray to white 3 205
Clay, s=ilty, brown to blacke « - « 15 220
161-8%-19dd

Je Ce Fisner

Glacial drift: W S
Glay a.nﬂ Ba.‘lld-. Som ¥ s s s 8 ® @ @ 320 320
Bedrock (undifferentialed): : 5 '

San(lSGﬂue. s 8 ¢ s & ‘s & w @8 2 8 328
Lignite. and. shale. » « o« ¢« + o ¢« o 2 330
Saﬂdstone. s & 8 8 ¢ = 8 & ® ‘s e u‘ 33‘4
Shale: o o 5 5 s o s o o o » . e ’42 376
Shaleg ,Baad;?' & 2 % & ¢t 3 8 ® e ‘%8 © 1 377
Lignite and shale: « « ¢« &+ o« +» o s 3 380
Shale, sandy: water, . « . . » o+ 11 791

Note: Log modified from Simpson (1929)
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- LOGS OF WELLS ANWD TEST HOLES IN THE MOHALL AREA, ¥, DAK. — -~ Continued

161-83-33ce
USGS Missouri-Souris test
Material © " Thickness Depth
(feet) (feet)
_ Glaclal drift: = &
t SOi.l s o's '8 ® % G @ ® & & & o l" h‘

Clay, sandy, ysllow and some

gl'&vel..'.' * & & = & s = 2 * @
Sandg Fine o o s & 56 s o o -5 »
cla.y_a S&nd‘y. yel].OWa R R l
Clay, sandy, gray, and some

8 12
1
1
-gravel....'...--..'.'. 15 29
= 1 5
T
2

13
1k

G’ra,veloe;oncr-.- o A w AW | 30
Clay, sandy, gray, and some '
gra.vel a';'otoo‘oloa 37
Clay, sandy, gray, and thin strips
o ﬁf‘gravel. voe 8 Tiain she s o-;' 39
Clay, sandy, gray, and some.

L] L] 0-’ L

Bravel ¢ & s o 0 s = s s & e 4w 30 69
Clay,; sandy, gray, and thin strips

of gravel.: o o s 5 4 v 8w o ¥ ¥ 5 53 102
Clay, sandy, gray, and some

gorne gravel and fine sand. . . « 38 140
Gravol.s « o s o 6o a 2 142

Clay, sandy, gray, and thin strips
ofgr&velpnoottootsnl 66 208

Clay, sandy, gray, and thin strips:- E L. u w

211

. - of lignite fragments ¢« o o« ¢ o « 3
Bedrock (undifferentiated): s
- Glayy Sandy’ white o c v o o o & & 1 212
Sh&leg h&rd, vhite « o ¢« ¢ o ¢« o » 1 21
Clay, sandy; 8ra¥ec « o » ¢« ¢« « « 2 21 23
Sh&leg'brown * 5 ® 3 & & s e & 8 1 235
* o ® & 3 & 0 5 240

Clay, sandy, brown .

o BY =



L0GS OF WELLS AND TEST HOLES IN THE MOHALL AREA, 7, DAK, - — Continued

161-8l4-1bbd
USGS test 5 - Renville County
Material Thickness th
PE A (feet) %feet)
T411 and assoclated glaciofluvial deposits.
. T411 (weathered)
. ’ Soil! clayey' blaCk. 5 € s o ¢ 8 @ 1 1l
Clay, 'Pabbly. tano . n- T . -o 0 12" 13
7311 (unweathered)
’ Glayg Pe’ohly, gra.y a ww 5w o mom 29 4o
‘Glaciofluvial deposits
""Sand.o.n'.'-'...=.._,.... 1 )'I'S
15 b N BN '
b Glay, 'peb'bly, gra‘y P T T ) 50‘
161-84-1ldde
USG-J test 6 - nem-111e County
Till and glaciofluvial dﬂposits:
™Il ' s
0011. 013.395'9 hlaCkc s ® o.. * & & 1 1
3 Clay, grevelly, Duff o « « « » o« o 16 17
Glaclofluvial déeposits '
‘Sand, ‘coarse to very coarse, and
gsome fine gravel s ¢ 4 = « « » ¢ 5 22
Sand, very coarse, with abundant

clay and Siit- o o o » i'-_ .:' n s & 38 60

- 60 ~



10GS OF WAELLS AND TEST HOLES IN THE MUHALL AREA, W, DAK. ~ - Contlnued

161-84-17da2
" Ae¢ Re Jones 01l & Operating Co.
Well noes 1
Material Thickness Depth
: : (feet) (feet)
Glacial drift:
. Soil, clay, and gand ¢« 0 0+ s+ @ 65 65
Bedrock (undifferentiated): _
Shale, Bandy * © & o o © 8 & » © @ 3 95
Sandstcne. cOarsef e e ® » o © 8 @ Ro 125
Shale and sendy shal@s « « o o o o 1 268
Limestone, thin-bedded « » ¢« « o o . 2 270
Shale} 88S o s« ¢« ¢ o s o o o o o o 2 272
Shﬂla' brawn and bluan " 8 © & 8 @ 23 295
Limestone, thin-bedded « « o « » o 1 296
Sandstone; water ¢ < « ¢+ o ¢ +» «» 19 315
Shale, with thin-bedded limestone. 10 325
Lignite. e ¢ 9 5 & ® 0 3 6 8 8 ® 8 5 330
' Shﬂla. Bandy. EraY s ¢ o s o 5 s ¢ 335
Shaley ZTa¥s o o o o ¢ o 5 s & s o h} 378
Limestone, thin-bedded s o & + o 19
Sh313. Drovm ¢ o« s o o ¢ ¢ o « s @ 111 90
Sﬂndy Bhﬂle- ® & & & ® 8 ® B & = @ 110 600
Shale, gray and Prown. ¢« « s« ¢ s o 2u5 Shs
Shale, sandy; water. « ¢ « s« « ¢« 0 5 850
Shale, gray to bluGs o 5 o o o s o 220 1'070
Shﬁle. Plack o » ¢ ¢« o 0 0 & & o » 25 1’095
Shale, gray 0 Dlueds ¢ o » o s & o 330 1 hES
Limestone, thin-bedded » o« « » ¢ » 1 1,426
Shale, PluGe o « ¢ &« s ¢ ¢-9 & o-3 53 1 th
Limestone, thin-bedded « o« ¢ o o« o« 1 1s uso
Shale, gray to drown . o » » « « « 399 1,870
Shele, gray; trace of oll, . « . » U0 1.910
Shale, black t0 DroWn. « o o« » o » 510 2;“20
Shale, limy, black, trace of oil . &5 2,505
Limestone, thin-bedded « ¢« ¢ « « » B 2,510
Shale, brown, and thin-bedded
WAEEEEONB, o o o + s » = o s « » 90 2,600
Shale, DXOWR s o s s » ¢« o ¢ « s « 99 2,655
Shale, gray; small amount of gas . 345 3,000
Sh&13, aray to BIluds « o o s & o ¢ 50 3.050
Sandstone; no water. « + « « . o » 10 3,060
Shale, 8Ya¥e « o « s » o« » s s = o 39 3,095
Limestone, thin-bedded « ¢« ¢ « - o« 15 3,110
Shaleg BraYe ¢ s @ ¢ 5 o 3 s o & » 90 3’200
Limestone and sandstone, broken. « 15 3,215
Limestone and sendstone, hard, , - 4 3,219
Limestone, sand¥ « « o o + o o« o o 21 3,240
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LOGS OF WILLS AND TEST HOLES IN THE MOHALL AREA, N. DAK. - - Continued

161-8l4.17da2
As Ro Jones 0il & Operating Co,
Well no. 1 (continued)

- .Material Thickness Depth
(feet) (feet)

Sl:tale, Bandy e & % 5 @@ @ e e -10 33250
Shale, Eraf¥e o ¢ o s+ 5 » » 8 o o @ 20 3'270
Sand.lstonb-j s e 3 e 3 8 ® e 8 s & @ 20 3.290
Limestone.@ o mw & s ke s w10 35 300
Sk}af_[e,' ET8Ye ¢ o o o & ¢ © & 2 o 10 3,310
gandstone. T I T S R I 2 3.312
S.1ale, gray. % ® » & 3 &t » s s @ 3 3,315
oandsﬁone Wate:‘ e ® ® 0 s« 8 @ 15 3.3 0

snndstone' ‘amall arount of gas « ¢ 10 o
Shale, ‘gray; small amount of gas . 30 3,370
Shﬂle. Band,v. EBYaY o o« o o & o 4 @ 30 3' 0
Shole, EXaYs ess s 5 ¢ o0 o s & 3 30 3,430
Limestone, gray to blue. . + + « + 20 3,450
Shale, with thin-bedded limestone., 20 3470
Limestone and shale, broken. . « » 25 3,495
Shale, harde o ¢ s+ = o o s s s & = 5 3,500
Limestone, sandy; water., . . . .« 5 2,505
Shale, blue and Zray « « » s + » ¢ 232 3,137
; Shale' red to ErayY « ¢ 3 s s a2 s 98 3.835

. Limestone, sandy « « o« o s o o s o 9 2
....ailﬂ.'sténa. sece., 8.8 ® 3 = 8 2 e & 11 3’855
h&le, hard, graye c.a-a s« s o = 3 3!858
Limestﬁn‘e, Bﬁ-ﬂdy LI B PR o 5 5,863
Sa.ndstone. ® % & 8 & © e e ® s 8 @ 2 3;865
*» o & ® & = & B 7 3'872

_Shale, hard, gray.

Note: Iog modified frdm_Kline (1942}
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LOGS OF WELLS AND TEST HOLES IN THE MOHALL AREA, Ne DAKe ~ - Continued

161-8“—21bb1
Great American Gas & 0il Co,
"Well no, §
Material ‘ ) Thickness Depth
i > (feet) (feet)
Glaclal drift:
Sa‘hdandclay.......'.... 75 5
Bedrock (undifferentiated): v
Shale and sandy shale. + o o » » o« 188 263
Shale and sandstoneé. « « o« « » « o 19 282
Gandstone; a8 « o ¢ ¢ ¢ ¢ ¢ s o « 13 295
Sandstone and shale; water « « « o U7 L2
Lignitee v o« o s s s o s o s « o o 2 3)4')4'
Yandstone and shale; Water « « o« « 6 350

Note: Log modified from Simpson (1929)

161-5&-29500'

USGS test 15 -~ Renville County
Alluvium; _ ; R
S.O 11 i B ua-ndy' black : [ ] : L ] L 3 L] L] L] L] » 1 1
Gra-vel L] . L] L] . L] . L] . L] - . - L] 1 2

Sand, medium to coarse, light-tan;
some fine gr&?E]._tlo ® & s v 8 ® i 7
Till and assoclated glaciofluvial deposits:
Ti11 (weathered) :
Ul&y.mff_.--ocooooaooa 2 9
7111 (unweathered)
Clay, silty, gray, and some very

coarge sands o s ¢ o o 3 o o s o 37 !46
Glaciofluviel deposits o T
Sand and gravoels o « = » & « ¢ » 3 ' 49
Send, very coarse, with abundant
clay and silte o o o ¢ o o o » o 11 60

- BF =



LOGS OF WRELLS AND TEST HOLES IV THE MOHALL AREA, Ns DAK, -~ - Continued

161-84-30das
USGS test 14 — Renville County
Material Thickness Depth
(feet) (feet)
Alluvium: Py
BQil, -.c:l&yex, blacks. o ¢ 5. s s ¢ @ 1 1
Clay, light-gray, highly —
Calcareous ¢ o o ce 0 & s e w 3 4
Sand,' fine . R TR PR FRT TS S Gl R G 1l 5
Sand, coarse, .s1lty. « 5 v - H 10
Clay, gray, €ravelly ¢ o « o «'a ¢ 1 11
Gravel, medium, and some coarse
aand-et|cow\e.av|.‘-;o 6 17
Ti1ll and assoclated glaciofluvial daposits'
i % :
Clay, silty, pebbly, graye o w2 40
Glaciofluvial deposits.
Sand, vary coarse, and ¢lay. « ¢« = 10 K0
_ 161~8H-30dad .
USGS test 13 ~ Renville Geunty
Alluvium: : R . T OF B o 5 L =m e
5011, Sandy, bla‘ck s b e 8 & & @' 1 1
.Olay; light-gray, highly
.calCarequs « « o a o ¢ 0 b b o8 3 Y
o‘and..--,-;:..oa..-n.. 1 5
Ti1l and associated glaciofluvial deposits'
™11 (wsathered) : po
.Clay, pebbly, 11ght—brown, i b & ow X8 23
Glaciofluvial deposits. !
Sand -very fine' -and Glayg e s s @ 12 35
Ti11 (unuaathered)

Glay, silty, gray; and some sand s 15 50



LOGS OF WELLS AND TEST HOLES I THE MOHALL AREY, ¥, DAKs - - Continued

161-85-2k4aa
USGS Missouri-Souris test
Material Thicknegs Depth
(feet) (feet)
Glacial drifé: By & 3
SO1L. 6 » w0 ow oo woE w om0 oo W e 1 1
Clay, sandy, yellow, with gravel
and boulders ¢ « o s ¢ o ¢ o o ¢ 11 12

Gravel and sand, with lignite

fragmentse ¢ ¢ ¢« ¢« s ¢ ¢ ¢ o-0 o 6 18
Gl&y, Ea.ndyg y811°w9 ¢ » & B8 & 8 @ 2 20
Clay, sandy, gray, with boulders . 11 31
Thin beds of fine sand and gray

Bandy 0133 @ n % 8 0 & 3 e 8 = @ 5 36
Clay, sandy, gray, with thin beds

.of gravel and fine sand and thin

beds of lignite fragments. o « ¢ UO 76
Sand,-fine e 8 & ®' & © ® s B.® 8 ® 2 78
Clay, sandy, gray, and thin beds

of fine sand o ¢ o « +» + + o o & 28 106
BrEvel o v v & « % » 0 4 o» owm ww L 107
Clay, sandy, gray, and thin beds of

graval and gand; < o o s o 8 o @ lu 121
Gravel and gray sandy clay in

Gtrips € o s c ° ° s e * e 8 5 0w 19 .1u0
Gravel and thin beds of clay « « » 9 1k9
Clay and gravel, thin beds, sandy,

Woo.o.....o.c...... 25 17”‘
Clay, sandy, gray, and thin beds

Ofgravel.-lnoz-no'noao'BG 210
Clay, sandy, gray, and thin beds '

- of gravel and boulders . « « » » 8 218
Boulder, granite . o+ 2 o o 2 o 8 3 22l
Clay, sandy, gray, and gravel and

bbﬁldera e & ® @ 3 = ® & ® 0 8 ® 23 2uh
Clay, sandy, gray, and brown sandy

clay, gravel, and boulders . . . 6 250

Bedrock (undifferentiated):
Clay, sandy, gray and browa, . » . 10 260



LOGS OF WELLS AMD TEST HOLES IN THE MOHALL ARE!, Ne DAKe — ~ Continued

- 161-86-13add

-USG? fest 17 — Renville County
‘{in ‘Souris River valle gn

= Material - Thickness Depth
) (feet) (feet)
Fluvial deposits: RS .
5011, Bilty| Plack « s -6 o ¢ o o o 1 1l
Cl&y; Sandy, -Oliveﬂbrom " e @ o @ 57 58
Till and associated glaciofluvial deposits:
Glaciofluvial deposits
Sand, very coarse, With abundant

clay and ei1lt: . ¢ ¢ ¢ ¢ s + &« o 12 . 70

.. v s I . 1

Clay, sondy, dark-gray « o s o & o 10 80
Glaciofluvial deposits

Send and gravele « ¢« o« ¢ o ¢ s o ¢ B &5
Ti1l

Clay, gravelly, sandy, dark—gray « 18 103

Bedrock (undifferentiated):

Shale, 1ight-graycn e 2 ® ® s & s @ T 110

- 161-86-17 Icec
- USGS.test 19 -~ Renville Gounty
(in Souris River valley)

Fluvial deposits: L
Soil,  silty, black's « ¢ .6 ¢ s @ 2 2

Clay, 1ight‘“rtan. A B 8.0 .8 & .0 @ 20 22
Silt, greenishwgray, with some
shell material ¢ o« o .o o' s o' e T 2.9
Sand; Very coarss o ¢ s o:'é s e o 1 30
Clay amd.silt,.1light blue-gray; with
some shell material... « ¢ + o o 23 53
Till and assoclated glaciofluvial deposits:
Till _ ]
Cl&y‘ peb'bly‘, gray ¢ o'.. .. .'o a » 5 58
Sand, coarte, and gravel . ¢ » o s 2 60
Clay, pebdbly, gray; drillers
reported numerous rockse ¢ o <o 8 68
Glaciofluvial deposits
Sand, fine and mediw. . s = 8 3 @ 2 70
Clay, light-gray, with shale
pebbles and coal fragments . » « 32 102
Bedrock (undifferentiated):
Clay, light—gray o« « « « ¢ o o © @ 8 110
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“LOGS OF WELW.S AND TEST HOLES I THE MOHALL AREA, I, DAK. — -~ Continued

161-86-1%cdc
USG? test 18 -~ Renville County
:din Sourig River valley
Materlal Thickness Depth
- (feet) (feet)
¥luvial deposits:
SOﬂ' sandy, 'blaCk L N A L 2 2
Clay, erWﬂ.o_*oo«'-o-- PO 16 18
0lay and silt, sandy, soft, dark-
gray, with some shell material . 38 56
Ti11 and assoclated glaciofluvial deposits:
7111 : v
Clay,. gray, Pe'bbly « e ® ® 8 v s @ 27 83
" 161-86-13dce

.USES test 16 - Renville County.
(1n Souris River valley) '

¥luvial deposite:
Soil, clayey, Plack. o o s o« ¢ o o
Clay, Drowne » o o« s o o o o o «
Clay, sandy, light-gray to white ,
Clay, sandy, light-browvm, rather

-
oM
e O

uniform in texture « « ¢« » o ¢ o 36 Lo
Ti1l and associated glaclofluvial deposits:
M1l
Clay, pebbly, light-brown and
ErayY w« o » o a % o ¢ s ¢ & & © @ 20 60
Olay; gandy, daTk—ET8Y o o« o o o @ 30 90
Clay, .sil{y, sandy, dark-gray;
.aumerqus chins of soft black
shale OF €lays '« « » o .o ¢ ¢ » o 33 123
Clay, .sandy, gray, with much very
coarse sand; numerous chips of
soft, black shale or claya ¢ s 0 23 146
Bedrock (undifferentiated) .
Coal and.black shale cuttings. «s 9 155
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LOGS OF WELLS AMD TEST HOLES I¥ THE MOHALL AREA, N. DAK, - - Continued

161-86~1k4ddd
USGS test 20 — Renville County
(111 ‘}ouris River valley)

Material . * Thickness Depth
: (feet) (feet)
¥luvial deposits: S '
Seil » Saﬂdy' Plack o ¢ 5 2 3 ¢ o @ 2 ) 2

Glay; light—graf ¢ « ¢ 2 5 o o o8 16 : 18
511%, hluengray;,some shall -
naterial « o o o o o " e e 6 2’"
Smld.coarseo'utﬁooeonc'l 25
Clay, gravelly, gray; some shell ;
material ¢ a o o ¢ 8 2 8 ® s o @ 11 36
Till and associated glaciofluvial deposits:
Till :
Gl:ayg' tens grﬂ.‘r_el_u c s, 5 & 8'8s ® @ 4 u’o
Clay, sandy, tan v « o o ¢ s = s o 10 50
Clay, sandy, blue-gray, and some
smooth black CIaYo * o 8 & & e @ 17 67
-162-83-3lcce
USGS test 10 - Bottineau County
Alluvium: ! : P _ :
SOi-lg' Dla.yw'_ hJ.E:CKa'_a s o s v = & d: 1
silt' light-gral.y . ._.._ T '.. . ° 1 2
Sand, medium t0 COAYE® 5 o o + o & 2 L
T411l and assoclated glaclofluvial depoaits-
711 (weathered) :
Clay, silty, pebbly, 1ight—brown ¢ 12 . 16
7411 (unweathered) | “ F
Clay, silty, pebbly, Erays o ». 0.0 1f 33
Glaclofluvial deposits
Sand, very coarse, and some falrly
clean gravel ¢ o o« o ¢ o s » s 8 B 41
Sand, and gravel, very silty « « o 5 46
Sand, coarse, and some medium very
dirtygravelo.a......- )4’ 50
Ti11
Clay, silty, end gravelly, grays « 10 60
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LOGS OF WHLLS AWD TEST HOLES I THE MOHALL AREA, ¥. DAX, - -~ Continued

162-83--31ccd
USGS test 6 - Bottineau County
. Material Thickness Depth
_ ) (feet) (feet)
Alluviums :
Soil, clayey, Placks ¢ o « » o o« o 1 1
Clay, light-gray and some medium
'gl‘avelo-'.e.-.s-,...'. 1l 2
Sand, medium and coarse, and some:
fine ~nd medium gravel o o » . » U 6
Till and associated glaciofluvial deposits:
Till
Silt, gravelly, light-brown. , . « 4 10
Silt, send and gravel, grayish-
'bro‘vmo..a..._w.a-o.. 12 22

Glaciofluvial deposits
Sand, medium to coarse, and some
fine and medium gravel, fairly
clean'é 3 L] - L] 2 @ L L ] L] L] o L L] 17 39
Till
S5ilt, gray, and small amounts of
gand and grﬂvaln A 8w oW o w o A 50

162-83-31cde ;
USeS test 11 - Bottineam County

Till and associated glaclofluvial daposits:-

Ti1l

SOilu clayey, Plack. o« o » o » o8 1 ' 1

Clay, light-gray; cobblestones . « 2 3

Clay, silty, tam « « ¢ ¢ o » 0 o o 17 20

Glayn Eilty, grE.Yo 5 8 w# e e w19 39
Glaciofluvial deposits g

Sand, medium to COArse ¢ + » o 0+ 2 41
T111 ‘ e . o

Cley, silty, gray; medium to coarse

Band ? ?. ‘G @ L] [ ] ‘. L] L L] L] L] L] ] 19 60
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LOGS UF WELLS AND TEST HOLES 1N THE MOHALL AREA, N, DAK. —~ — Continued
162—83~320bc
USGS test 9 - Bottineau County

Material Thickness  Depth
(feet) (feet)

7411 and associated glaciofluvial deposits:
Tlll_(weathered)
S0il, ciayey, tlacks ¢ s o o o o ¢ 1

511t, pebbly, light-tan. o o o v o 22 23
T411 (unweathered)

Silt, pebbdbly, gray e o0 50 s e 10 33
Glaciofluvial deposits

Sand, very coarse, and fine gravel, 2 35
Till

Clay, silty, gravelly, light-gray. 3 38

Glaciofluvial deposits
Send, medium to very coarse, and
fine, falrly clean gravel;

p&rtl:f shale ¢« o 5 2 & & 5 & & o 10 HS
Ti11 o ¢ g

Clay, silty, very sandy and

=grave11y, Eray '« - o ¢ _o'- 5 % 8 OB 70

162-33-32ccb
GS test g - Bottinaau Gounty
Alluvium: LR . P

80119 clayey, Blatks « s 3 o' » s 2 2
Clay, light—-gray « « a o » o s s s 1 E
Sand.and gravele ¢« o s o 5 0 o » o 1

Till and associated glaciofluvial deposit5°
T111 (weathered)
lay, .slilty, gravel],y, yellowish-
brownu L] L ] L ] -] -} L] L] ) . L] - ﬂ ] » 6 10
Glaciofluvial deposits

Sand, very fine; silte ¢ « « s o ¢ D 15
Sand, very coarse; clay. o s o« » ¢ D 20
Ti11 (unweathered). . .
Clay, silty, 'pe'b'bly, grQ-YQ e e @ 23 )'"3
Glaciofluvial deposits
Sand, medium to COATYSe o o & » » ¢ 2 45
Sand, medium to coarse, and fine
gravel with much clay and silt « 15 6¢

o T



LOGS OF WELLS AND TEST HOLES I THE MOHALL AREA, N. DAX, -~ - Continued

162-83-32cccl
USGS test 5 - Bottineau County

Materisl Thickness Depth
(feet) (feet)
Till and associated glacliofluvial deposits:
Till
SOil, Cla.yey, black: @ & 3 & & o 8 1 1
Clay, I)Bb'blyg 1ight“grﬂy « & o a o 1 2
Clay, silty, pebbly, highly -
calcareous, yellowish-brown. ., « 8 10
Clay, pebbly, yellowish-brown. . . 14 24
Clay, silty, pebbly, brown . . . « 26 50
162-83-32c0¢2
USGS test 7 — Bottineau County
Alluvium:
Soil, clayey, Dlacke ¢ « o ¢« o o o 1 1
Clay, light-gray, and some sand
andgravelo-atoouo-oo 1 2
Sandandgravaleoro.--.0| 2 ]'i‘
Ti1ll and associated glaciofluvial deposits:
Ti1l (weathered)
Clay, silty, gravelly, tan « o « & 7 11
Silt, pebbly, olive-brown: . « « « 15 26
Silt, rather gandy and gravelly,
g.rayj.Sh—’brovmo " o ®» 0 3 & & 3 © 1”‘ h'O
7111 (unweathered)
Clay, silty, becoming increasingly
gandy and gZravelly with depth, i
grayiah—-'browna t o 8 8 8 8 ¢ B @ 181"' 22)']'
Bedrock (undifferentiated):
Iignite coalj gray Cclaye « « o ¢ o 0 230



LOGS OF WELLS AND TEST HOLES IN THE MOHALL AREA, ¥, DAK, - - Continued

162-83-33da
¥, Rebillard
Material Thickness Depth
(feet) (feet)
Glacial crift: . .o G @
Glay and Sand.. 2,6 o & 5w o » 5 & @ 205 205

Bedrock (undifferentiated)z,

-“a‘_a,nds‘bon_e.”. o w o w e KL W e e DD 260
E;hal.e. c. @8, 8 ® 8 8 & & 8 ° s s ¥ @ 8 268
Sandstone. EOfto LR T I I 11 279
Sa.nd‘stpns,,h&rd.. ., 8 8 0, 8 8 ° s 0 9 288
Bandstone, SOfte o 0. 05 o 0 o o o 28 316
Sandstone,. h_ar_d._ o, 8. % o, 0 0.9 s 37 353
Shale,sandy...._...-... 17 370
Sandstone, fines « ¢« ¢« o ¢ ¢ o ¢« o 10 380
ahale,aandy.;..........90 )-LTO
Ohala and- Sandstone' hardo " 1&" 65""
Note: Log modified from Simpson (1929)
162--8U4-25dd2
USGS Missouri-Souris test
Glaclal drift: L .
5011.ctcactoooo'oo"'o'l 1
Sand and _gr-&velo VR O P e 8.0 h’ 5
Clay, sendy, gray,, and spme gravels 25 30
Sand, fine and gravels + » s s s ¢ 2 32
Clay, sandy,.gray, and some gravel _
mixed. L ] L ] L ] L ] . L] L] L] L] L] L ] L ] L] L*6 . 78
Clay, silty, . sandy, gray, and some
fin@ gra.vel- e°® o 8 ® B 8 8,8 8. 78 156
Glay, sandy, gray, -and some
gavel..o-aono.oooo 39 195
Clay, sandy, gray, and some
lignite fragments and gravel o » 33 228
Bedrock (undifferentiated):
Clay, sandy, gray, and brown
carboneceous shale s « o « ¢« » & 27 255



LOGS OF WELLS AND TEST HOLES IN THE MOHALL AREA, Nu DAK, - - Continued

162-8l4-25a41
USGS MissouriwSouris test
Materisl " Thickness  Depth
FeT e (feet) (feet)

Glacial drift:

PO ww v e wwd N € 6 e 1 1
CI&Y’ BTAY o » ¢ o s« a & o s s & @ 2 3
Sand,Afine, and graveI * o & s 8 @ 3 6
Clay, gray, with some gravel . . . 10 16
Clay’ sandy, Silty ® ® e 8 8 s 8 @ 27 u}
Clay, sandy, gray, with some -

1ignite fragnlentSo ¢ e o .8 u s ® 37 SO
Glay, sandy, gray, with some

g!‘a?ﬂlo . t'o'o'- w e w 25 105

162-84-35ded

USGS test 7 -~ Renvills County

Alluvium:
Soil, 8ilty, bPlack s o ¢ o o s o » 1
Sand, gr&vel ® & ¢ & © 8 s 5 5 B @ 2
Till and associated glaciofluvial deposits:
Till (weathered)
Clay, silty, buff, and some sand
and gravel « ¢« i o 4 s o s 0 0 » 15 18
Ti1l (unweathered)
Clay, silty, gray, and some. sand

N~

And .gravel o s o 6 o 5 8 6 v & 26
Glaciofluvial deposits
Sand, medium and coarse. v ee 0. 2 28

Ti1l (unweathered)
Clay, silty, gray, and some sand
and gravel; coal fragments . o o 32 60

w18 «



LOGS OF WELLS AND TEST HOLES IN THE MOHALL AREA, ¥, DAK. — — Continued

' 162--84-36cde
USGS test U4 —~ Renville County
Material 7+~ . Thickness Depth
" (feet) (feet)
Alluvium: ’ - # e a .
S0il, clayey, blacke o o+ o o o o o 1 s
oanﬁ.,t}oarse.oe..-...-.“f) g
Ti1ll and assoclated glaciofluvial denosita.‘-‘
7411 .
Clay, sil‘oy, pebbly, gray« o s Topon © 3B Lo
Glaciofluvial deposits -
aa:nd,raed.ium...e-.-e...... 2 11'2
T411 T
Glasy’ Pebbly’ gl'&.'y'. 2 O & & = 8 @ 8 50
162-84-36cdd
YSGS test 3 - Renville County
Till and associated glaciofluvial deposits:
11 (weathered). R
\JOi]qbla.Cklooolo-.-o-o 1 1
S5ilt, duff, highly calcarecuso e 12 13
Ti1ll (uwaweathered) -
Silt, graey, and some sotiblestonets .. 11 24
Clay, silty, hard, gray, and =
gra,vél". ¢ 8 o ® s 8 e & o 8 % @ l{ll. 68
Clay, grey, and fine and medium P e
gra,vel.ssoe..-.'.‘o... 2y 92
Glaciofluvial deposits :
.Gravel, -fine and medium, ¢ « + o « U4 96
Gravel, coarse, angular, dirty . . U 100
711 (unweathered)
Clay, silty, gray, end some sand
andgravel.ooa.co...o -{5 175
Clay, silty, gray; approximately
30 percent sand and gravel . » o 60 235
Bedrock (undifferentiated):
811t and clay, light—gray. « « « o 15 250
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LOGS OF WELLS AND TEST HOLES IN THE MOHALL AREA, I, DAK. - ~ Continued

- 162-84-36ddc

.USGS test 2 - Renville County
Material Thicknegs Depth
(feet) (feet)
Till and associated glaciofluvial dspoaits‘
Til1
Soil, sandy, bl&ck “ & s o 8 s @ 0 2
Clay; ei1t; Yaff < 5 o % s 0.6 % o A8 16
cl&yg graVelly, BTay o ¢ c . . " e EO 36
Glaclofluvial deposits
Sand, fTine to coarse, and some fine
g’rﬁvelo.t'aooooa-,poo LI'O
411 ‘ ' C '
Clay, silty, sandy, 8ray ¢« « « » o 10 50
162-84-36ddd
USGS test 1 ~ Renville County
Alluvium: L
! ‘8011, “aandy, DLECK i o o o » e 2 2
Sand, 'fine to medium, dark-brown', 3 5
Clay, silty, sandy, buff . « « « » U 9
Sand, very fine, light-gray. . ' .6 15
Till and agsociated glaciofluvial deposits* .
Till '
Clay, sandy, gray, and gravel. «¢ 30 45
Glaciofluvial deposits” -
Sand, coarse, and fine gravel. . . 1 46
Gravel, mediur, and some sand and
clay-.ai...-.'...’... 1"‘ 50

- T5 -



REFERENCES

Abbott, G. A., and Voedisch, F, W,, 1938, The municinal ground-
water supnlies of North Dakota: North Dakota Geol. Survey
Bull, 11,

Akin, P. D, 19&[, Geology and ground-water conditions at Minot,
N, Dak.,: North Dakota Geol. Survey Ground-Water Studies No, 6.

Comly, He H., 1945, Cyanosis from nitrates in well water: Am, Med,
Assoc, Jour,, vol, 129, pp. 112-116,

Cooper; H. H., and Jacob, C. E., 1946, A generalized graphical
methoc for evaluating formation constsnts and summarizing well-
field history: Am, Geophys. Union Trans., vol, 27, Pps 526-534,

Kline, V. H., 1942, Stratigraphy of North Dakota: Am. Assoc,
Petroleum Geologists Bulls, vol, 26, pPp. 368-369.

Meinzer, O. E., 1923, The occurrence of ground water in the United
States, with a discussion of principles: U. S. Geol. Survey
Water--Supply Paper L4&9,

Silverman, Le B., 1949, Methemoglobinemia: Report of two cases
and clinical review: Journal-Lancet, vol. 69, pp. 94-97.

Simpson, H, EB., 1929, Geology ~nd ground-water resources of North
Dakota: U. S. Geol., Survey Water-Supnly Paper 598, pp. 79-88,
201208,

Waring, . A., and LaRocque, G, 4., Jr., 1949, Progress report on
the geology and ground-water hydrology of the lower Missouri-

Souris unit; Part I, Crosby-Mohall area, N. Dak.: U. 5. Geol.
Survey manuscript report.

15644 Interior — Duplicating Section, Washington, D.C.

~76 -



	page 1
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11
	page 12
	page 13
	page 14
	page 15
	page 16
	page 17
	page 18
	page 19
	page 20
	page 21
	page 22
	page 23
	page 24
	page 25
	page 26
	page 27
	page 28
	page 29
	page 30
	page 31
	page 32
	page 33
	page 34
	page 35
	page 36
	page 37
	page 38
	page 39
	page 40
	page 41
	page 42
	page 43
	page 44
	page 45
	page 46
	page 47
	page 48
	page 49
	page 50
	page 51
	page 52
	page 53
	page 54
	page 55
	page 56
	page 57
	page 58
	page 59
	page 60
	page 61
	page 62
	page 63
	page 64
	page 65
	page 66
	page 67
	page 68
	page 69
	page 70
	page 71
	page 72
	page 73
	page 74
	page 75
	page 76
	page 77
	page 78
	page 79
	page 80
	page 81
	page 82
	page 83
	page 84
	page 85
	page 86
	page 87
	page 88
	page 89
	page 90
	page 91
	page 92
	page 93

