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GHOUND WATER V. THE MOHALL ARBA,
BOTTENEAT AND' RINVITLE COURTTBS,” NORPR DAKUTA:
E shrp s P - o Nigg 2n b 4

i ABSTRACT ’

The Mohall area includes a'bout 120 square miles in Bottinesau
and Renville Gounties 1n northweatern North Dakota.. Mohall, whose
1950 population was 1,07}, 13 the only town 1n the areao

The area is part of the Drift Prairie section of the Gecntra.].
Lowland physiographic p_rovince.' It is chmcterized by the gently
undulating ground moraine plain which slopes :eg:lona.}ly' to the north-
east, It' is drained by se;reral southeast-tréndinglintermittent
streams which run almost at right angles to the regional slope.

The geologic formations in the Mohall ares may be conven_iently
grouped into three units: the alluvium or alluvial deposits, which
are found in. the valleys of the intermittent streamls, the t1l11 and
associated glaciofluvia.ll depéai’ce. and the bédrock 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 town of Mohall
i1s obtained from these deposits in Spring Coulee northeast of the
town, and much water for rural domestic use is 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, Natural discharge occurs
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by underflow down: the stream valleys, by evaporstion from open water
and marshy areas, and by transpiration: by plants,

The coefficient of transmigsibility of the alluvium,on the basis
of short pumping tests on Mohelk wells 3 and 4,1s indicated to be
about 6,000 gallons a dsy mi- foot at well 3 and about 20,000 gallons
a day per foot at well U, The specific yield was computed as 0.25
from the pumping test on well 3;' Yo gravel of importance was en-
countered in the two cross sections that were drilled across Spring
Coulee near the municipal welll. and the 5reateet thickness of satu-
rated alluvial depoeita found was only about 10 feet,

A eaturated thickneas of 20 feet of sand and gravel was pene-

e ——
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trated in test drilling along Gut Bank Creek. This is the greatest
thickness of saturated alluvial denoeite penetrated anywhere in the
area. Ground water 1n etorege 1n theee alluvial depeeite has been
eetimated to be about 150 million gallons per mile. These deposits
are favorably situated to receive recharge, as Cut Bank Creek drains
a rather large area and containg long stretchea of open water per-
ennlally, &herefore, it is believed that the~alluvial'dep051te of
Cut Bank Creek offer the best promige for the develepmeut of moder-
ately large perennial ground-water supplies for the present and
probable future needs of.the towu of Mohall,

Test drilling in West Cut Bank Creek and in Little Deep Creek
did not reveal alluvial depoeits of such character and saturated
thickness as to be considered favorable for the development of moder-
ate to large water supplies, though some of the material encountered

should yield adequate quantities for farm supplies,



The t111 with 1%s asebelateld Placioflavial debbwivs 1s the
surfaoe formaticn ‘1’ the abdh éXeept where covered by’the alluvial
depo¥it® in the strésk valleys,” In’ the Wohall areaj this Formation
18 not” an important squife¥ ahd ‘Tower that’ half a doven wells are
known to obtain 'water from it, ‘The glaciofluvial deposite pemistrated
by the test holes are’ not Gonsidered adequate sources for permanent
munieipal or industrisl: supplfes becausé: they are likely to: have
small- areal extent and “he overlying, relatively isipermeabls till
mekes seasonal recharge to them practically impossible:

Test drilling in the Souris River Valley about 12 miles west of
Mohsll penetrated as much as 58 feet of fluvial sediments, but practi-
cally &ll the material is clay and stlt, No importart aquifers vere
found there, : v

At least 50 percent of al¥ the farm water supplies in the area
are obtained from wells in the bedrock formations, Hhich probably
consi-si: of-the Fox HAIls éand'stone, the Cannonball form‘ati‘on. and
. the Ludlow and Tongue River members of the 1"01"'5 Union formation,

Underlying these férmations is spproximately 2,600 feet of
dretaceous éhale, Whichiis not water béé.ring. Water from the "Dakota"
sandstone (including the possible equivalent of the Puson shale and
I:akota.sahdstone) may be obtained at d’épthe of abo’ﬁt’ 3. 200 to 3,00
feets The "Dakota-sandstone” probably would yield 'wafer. in sufficient
quantity for municipal and many industrial purposes in this é'réa; but
the water is likely to be too highly mineralized for most domestic

uses,



¢ Jurassic formatione: underlis. the Orgt;peonn-fo:uataqps in the
‘aven, They do,not conebifute aguifers of laportence, and. eny vater
;.- -fovpd in.them-4g likely tosber top highly iimlixid.torrmt:wmses.
~a -7 In the Mohall areng;hz far the moet suitable water for gemeral
- purpoees is obtained from-the; shallow alluvial deposits in-the stream
© - valleys, Of the seven saxples. of this- water analysed, . the highest
concentration of dissolyed .solide was 1,242 parts per million and the
‘ -lowest, 317 . parte.. The iron content wae higher than desirable in two
samples but satisfactory in all the: others,. Total hardness ranged
- from 196 to 570, which is higher than deeirable, Nitrate was present
in all samples enalyzed and was excessively high in: two. samples,
Water. samples for analysis were not ohfainod from the till and
assocliated glaciofluvial deposits but the water-fron these aquifers
‘18 likely to be more highly mineralized then the water from the
alluvial depositse
The water from the upper part of the bPedrock is highly mineralized,
but its mineral content varies considersbly. The chloride concentration
of the samples analyzed ranges groﬁ 608 to 3,7h0 parés per million and
the bicarbonate concentration ranges from ;60 to 860 parts per million,
The svecific conductance ranges from 3,190 to 11,120 micromhos and may
represent total minerslization on the order of 1,500 to more than 6,000_
parts per million in the water with high chloride and bicarbonate

content,



T _vnl. f‘;‘.: 5 ‘* 'm'c;s‘;mm ven T3 oM and sbistue
18 Ted ﬂ !Q@M -of the M ~!. m‘g ation:

M e%ady of m m«lms résources of-Bottinesu
and MﬂmMCRc. 1!. M., e Bmg M“hrtb United States
GeoXogidal - luwrm codpcnttou with tho larﬂ: Dakota State Water
Coriservation ﬂ"’mﬁilicn and Gho Stato Mogi-:b Supvey as part of
a gse¥iésiof ilhostigationl of difforcnot count!l. 4n‘the State, The
puUrpaieof these gonoral ltuditi ie to. doilrnin. the egeurrence,
movenent, dscharge, and ruchnrge of the ground vatdn; and the quantity
and q!umtey of sneh vutor "dvatlable for alr puzpoool,,Inaluding munici-
pal, domestic. 1rrigution. and 1ndnatr1a1. At presemt, the most criti-
cal néed 15 for adnqnato and potonnzll vater iuppltos £or many towns
and small oitili throughaut tho-State.‘ lor thiu :casan. the county-
wide studies are being started in tho v cinity of those towns roquest-
ing the holp of the State Water Conservat;on Commission and the State

Geologiat in: Laeating suitable graund—vator supplios. Progress reports,

"such as this one, are botng released bofore the completion of the

general studies so that the data may be made available as soon as
possible for use in connection with immediateﬁproblems.

' The; Mohall ;@-Q;. fne hbjwt of this rebort',. comprises about 120
square miles in Bottineau and Bbmvillo Counties. N, Dak. The town of
Mohall 15 anproximately in. the center of the areas The fiald work
done during the present investigation was confined largely to test
drilling and to the collaotion of a small nunber of water samples from
shallow wells. Punping tests were made on two of the towa's shallow

supply wells, Test drilling also was dons in the Souris ‘River valley
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(outside the Mohall ares ‘mi 2efiwed mbove) adout 12 miles vest of
Noball, an&cthe-zemalAg arw presented-hersin Vegause they are of

. gendrak interest-te guvernmentel -agenaies doing work Am the ares

il ard Of gurtivalan ipterest to the town -of Molalkaiv:s: -
Ce0 - The investigation was made undex the mn&zﬂnu'\dlm of

. Ae Ne Sayre, Chief, Oround Vater Branohy Vater -Resonrces Division of

. ‘he Us 34 Gealogical Surveys The test drilling.end othes :field

. wozic-wene dome -in-the fall of 1348 under-the direst mupervieion of

o thid writers - TR S N Y PR L B . npelh c drenwa

;. MeX1 records and logs and.qhemical ‘analyses-of-grqund Water

“compiled Dy the Ground Water Branch personnel vorking on-the Missouri

Basin project were made availadle to the writery- Mest:of the data on
wells and chemical analyses given:-in. this repors ‘vexe qbbaised during
that work (VWaring and LaRocque, 1949). ata alipde Sote

“Information in regard to the geology of the area was furpished
by members of_ the Geologic Division of the Federsl Surny-md topo-
‘graphic maps of the area were made availabdle by the Topographic
Divisiony = - . - . oiiie

Test 4drilling'was done dy Ray Danielson and George McMaster,
Work was faciliteted by the excellent cooperation of residente in
the area and by the interest and assistance of the Mohall Water
Commission, especially through the efforts of Mr. Page and Mr.
McDonald, -

Chsmical analyses of & water gamples from the area were made
by the North Dakota State Department of Bealth and this assistance
ie gratefully acknowledged,
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General information oconcerning the geology and ground-water
resources of Bottineau and Remville Counties was compiled by Simpson
(1929)s He also made a short special investigation in 1935 for the
town of Nohall in regard to the location of a municipal ground-water
supply, and sudbmitted a bBrief report to the Mayor and Council,

During the years 19u6-49, the Federal Geological Survey made an
intensive investigation of the ococurrence of ground water in the
Crosby-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 unpudlished and is not in final
forme 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-

vestern North Dakota and is divided about equally between Bottineau and
Renville Counties (see fige 1), The central part of the area is about
17 miles south of the Canadian bordere The area is approximately 10
by 12 miles in size and includes parts of Rs, 83, 84, and & ¥, in

T, 160 Ne, all of Rs, 83 and 84 W, in T, 161 ¥,, and parts of Rs, 83,
end 84 W, in T, 162 N, (see fig, 2).

Mohall, in Renville County, is the only town in the area; it 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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FIGURE I.—MAP SHOWING PHY SIOGRAPHIC DIVISIONS IN NORTH DAKOTA (MODIFIEDAFTER SIMPSON) AND LOCATION OF MOHALL AREA
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Farming is the main occupatioa in the area, wheat bdeing the
major GTOD. ﬁohdl serves as a trading and shopping center for the
people living in the surrounding farm areas

The climate of the Mohall area is eharacterized dy the hot summers
and cold winters typical of this section of the United Statess The
highest recorded temverature at Mohall is 107°F, and the lowest, 39°
below zero. These and other climatological data are taken from records
of the U. S. Weather Burean,

The average annual precipitation at Mohall is 15,19 inches, dis-
tridtuted dy months as follows: |

Month Avg, m;ation Nonth Avg, mgat ion
Jan, o July 2,45

Feb, <3 Aug. 1,91

Mar. T Sents 1.56

Apr, «96 Oct. 1,04

May 1.98 Nov. o5l

June 2.93 Dec. — o2

Total 15.19

The following table shows the anmual precipitation at Mohall
from 1894 through 1949, The greatest recorded annual precipitation
Was 25.87 inches in 1944 but an annmual precipitation of more than
20 inches has occurred in only 9 of the 56 years of records 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 ammuel precipitation

has been Below average for three consecutive years,

-8 .
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The Mohall area is pm of the Drift Prairie section of the Central
Lowland phyniogré_phio pg_ovince. It is characterized by _gho gently
Ltmd_nlating ground moraine Ril_tq_i::: that slope gionally ‘troj the north-
easte The area is drained by several southeast-trending .j.nter_mittent
streams which run almc;ut at right .ang].ea to the regional s.10pe. The
streams were formed as distridutaries for the meltwaters from the

receding front of the last 1ce sheet that covered the area and are
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connected by less developed,}hwm spillways, which functioned

whether the um:'k q,f. ep:ulveyl ever tunctioned. q& a whole og vhether

varisus perte vere uved &t dltrlrentr ﬁmen. m;rgeet and:bpat
d.eve].oped of these etreul 1s Out ﬁnﬁﬂruk, \,d;tdrureenu the;north—-

ee.etern part of the a.rea. wut Mﬂk Gruek, I trnmtarr Joine it

—————— B

about 6 miles eelt of uamr. (1) m loutm:m from its

Sanction with Voot Out Bax Oreet arzéu novth gebral partpf the
a‘erea. and oroeeee State Bmvw 5 abu(ifhnih eaet mm:r, there it

“takes a , more eouthea.nterly mru.—mun tn'pmcipa;; &rsctioml

) trend of tho other etrwne. Little nap Ofeek Brouu the ewﬁn-reatem

part of the e.rea.. and an unnamed trfmrtlrr Jonu Wmn tlm n’orth in

Sece 33, T. 161 Ne, . 84 W,

Much of the srea 'between the scrmu 18 paaﬁy &zfatﬁea.
. integrated drainage net having besn dexelopad tharse.. ., .:

y Pregent Water Sugg _:!_.z"”~ gg" i l‘utiureﬂeeie

At the present time the Kohe.ll area ie almoet entirely dependent
upon ground water to mpply all water requirementa. I'em suppliee
from deep wells hpping the 'bedrock format!.ons are in gene‘ral %00
higﬁly minefa.llzr;e for ‘eatiefu.ctory ;t'l:oineeﬁc uee, and 1n n;any places,
rain water 1is caught and etored 1n eieteme for such uee. In addition,
a constderable amount of ground water for domestic use is obtained
* fon shallow aquifere allicing; Ths Sntemniitent atyeans and 4s huiled
to many of the farms by tank tmok. o

The ‘town of Mohall has municipal vater-supply and sewage facili-

ties, The present water supply is obtained from four shallow wells
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" The 'enmual useé of ‘abefit”6 miT1idh gaXiode’ TN -19U6-dn& 194

represents ‘an averege dBi1§°cofisiption of only about 16,400 gallons,

“Phé greatast montlily conslfipt1dR wiis<690,000 gillens in Jamé 19u8,

representing an average dally consumptidn of 23;000 galicis:for the
month, The least monthIy‘dse diring the period. ¥abilated 1s indi-
cated as 163;000 gallons (i Jaruary 1987, or an average daily: .
consumptitn-of only- about 5,300 gallons £or the months.  Thie figure,

" Bowever, seems Hach’ t00” 1oW td""up‘r-idt.!chly' the tinidum monthly
" consumption of Water,” THé ned®’ loweet sobtkly uee was: 369,000 gallons

in February 1948, representing an average daily vonsumption of about
12,700 gallpns for tho nonth. e ;

There 1s a great Hoed ror vater 5% aatisfactory quality for farm
use throughout the area. However, at the present time, the only
single need for a water supply of refatively large magnitude is for
the municipal and industrial requiresents of Mohall, It is estimated
that a dependsble water supply on the -order of 75,000 gallons 'a day
would fi1l this needs Additional demands for water for mntoipal. and
industrial purposes may arise in theé.future, depending upon how the
development of irrigation famming under the Missour-Souris project

may affect the municipal and indust¥fal growth in the area.



GEOLOOY Anf>5680RiNS @ GROUND WATER
ML L odadiaserd 0o "‘n“\,a‘ﬂo‘mrr- sds sifetfnoas ”
“PoF“tHe purpods or Blidls st N6 octirrefifs ‘6f ‘growid water
"I ¥he WohalY ared; VHe Beologts Pordatlong nay conveniently be
grouped into three types: (1) ‘tHi’alfuvads of atluvial déposits whioh
L 456 tound TR the vafPeys 6 the 'IACErmtteait ‘streans) (2) the til1
~ and asdos¥ited glacYofTividl Aepddifs, ‘and°C¥Y ¢he ‘Bedrdek formations,
‘187¢nts “refort tHe ters "aifuvfulv’sF Vi194¢Eai deposite’ 1s used
" to 1AGIude all tHe shal18wilyirig’sovted matdfiifi found in the stream
valleys, although much 6f thése materfils’préBably was deposited as
glacisl Sutwash in the streis ofamiels, ™ 7' . °
The alluvisl deposits and the gréund moraine of tf11 and sssoci-
ated glaciofluvial depoiite adé the- only devdsits expised in the area,
The bedFock formstions undé¥11é the t121 and associated glaciofluvial
deposits and extend downward to unknown depths in this areas They
are recognized in the area in the log of only ome well, which was
drilled to a depth of 3,872 feet but did not reach the bagement complex
of igneous rocks, It iz believed thit rocks of Paleocene, Cretaceous,

and Jurassic ages were penetrated in this test hole,

s I =



Bassentially a.ngrmgnggxqs i,gemnio importenge 1s derived
from precipitation,..the vajer nay eifher-enter the graund by direct
penetration of rain .oz melted emow or percolate %q the ground-water
body from atrmo.'lpng,.p.p pendu | ‘ ; _

Praotically.sll ,ground.water s in process of movement throueh
the ground fron s place gf intake,er Teqharge to a plade of disposal
or discharges The rafe of mgvemesi may be diffevent in different
areas, but velocitieg.of a few tq,,;!q. A fev hundreds of feet a year
probably are most common under natural conditionse . -.

Discharge of the ground wgter may.occur by d.i.rc-nt @vaporation
from the soll surface or from lakes and ponds, by trsaspiration of
plants in areas where f_i_ihn -ground-wajer leyel is at or near the surface,
and by seepage to streamse: In sonommc. where the physical situation
is suitable, water may discharge from.one ground-weter reservair to
another by alow__,pqrcoz,ation' through't_ho separating formatiopse .

Any rock formation or. stratum that will yleld water to wells
in sufficient quantity to be.of importance as a source of supply 1is
called an "aquifer”. (uejnzor. 1923, P 52)e The water moving in an
aquifer from recharge areas to discharge areas may be thought of as
being in "transient storage" in the grounds 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 aquifer as a whole,

The capacity of a rock to yleld water dy gravity drainage may

be much less than would be indicated by its porosity because part of

-1 -



. ,.¥be vater may bg held in the gore. siacey VY Balesuiar forees between
the vater and the rock materials, ' The volume 9f vater that will

A dnn,:pg q?a,!ny from.a m_m_:.o: th’ utur#od ;;96& .'ntorhl exvressed
as a pergentage of the volume of the rock, is called the "q;gciﬁ.o
vield® . |

If the water in an aquifer is not .oonﬁn;ov_;d.‘v!__,hp_grmable strata
above, the water is sald to occur under wvater-table conditions, In
this case, water may be obtained from storage in the g_qgifor Y
lowering the water level, as in the vicinity of a well being pumped
which results in gravity drainage, ‘

If vater is confined in the aquifer by an overlying impermeable
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 igs said tt ocour uqdor artesian
conditionas 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 is ylelded because of its
own expansion and the compression of the aquifér due to lowered
pressure, rather than by gravity drainage, The water-ylelding
capacity i1s called the "coefficient of storage" and is generally
very much smaller than the specific yield of the same material when
dreined by gravity. The coefficlent of storage 1s 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, vhen the artesian

water level falles 1 foot,

- 15 =



2oated 21 lhe  $OT Mot A8° Thrid Iak intdretliedle#"ad" i fidy Sdunon1y
arh 14 4and iRy B.Qlf“’!ul"" watst 18 trananittod Motd oF 1ess ‘-ﬂul,v,
o o R P WL Derneable, ‘Tut 17 ihe pore spaces are very
‘ 8a1¥ or’ iot‘%bﬁﬁio%h; as tﬁi c%o'fi’éiaﬁftio vater is franemitted
very slowly or not at all, and the rock is said to be impermesbie.
" 'tha smosneo1idated d1iuviun ich a9 dand and gravel 13 gemerally
“ moré pesmeatle than dnsoiidated #a8xi wi‘, tﬁiri?oéé’. genérally 1s
more’ Idvorlent as a SP0uAd-vater Feservord, T8 some ‘abdas, however,
‘the consolidated 2ocks are highly periieadie a!‘ﬁnot!on a8 hportant
"""01"' “acla% g 5 S o | xt st . z9%

.. The permesbility of a rock may bs expPessed by the "coefficient
of permeability" which 18 defined in laboratory use as the mmber of
gallons of water that will pass in 1 day through a cross section of
the aquifer of 1 :squé.ré"foot under a hydraulic gratdient of 100 percent
at a temperature of 60%F. Tt also may be defined in field use as the
number of gallons of water that will pass in 1 day through & strip
of the aquifer 1 foot high and 1 mile wide under a hydraulic gradient
of 1 foot per mile under conditions prevailiﬁ'g in the field.

The "coefficient of transmissidbility" is convenient- to use in
ground-water studies because it indicates characteristics of thé
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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- Th'o g_].luvia.l deposits 1n th.o valleys 9!\?& uterpiuent gtreanl
and in the comnecting spill'vw‘q; are ?h_e og;_}lr.kggurco of ground water
of reasonably good quality in t_hg )lol;all area. H_guro 2 shows the
principal ocourrences of these deposits as they have been determined
from pralig;nary Cata obtained from the Geologic Division of the
) U. Ss Geological Survey and n_;odified to some extent °§4“’.‘° basis of
rgcently:pu‘blished topographic maps of the area and the test drilling
done in the present 1nvut1§ation. The deposits congiat of materials
which range in size from clay to sand and g:p.yel which may be present
in almost any proportion. Beds of relatively clean sand and gravsl
occur as somewhat discontinuous lenses along‘ the streams gmd are
somewhat separated by less permeable materials suclli au__a_).;l.ty or clayey
eand or clayey silte The thicker sand and gravel beds are the hest
potential aquiferse In much of the area the alluvial depoeita shown
on figure 2 do not have sufficient thickness to be impo;'tanﬁ as
sources of grcund waters

The lack of continuity in the sands and gravels, both along the
streams and vertically, probably is due to the varying conditions of
sedimentation during late Pleistocene .time. Some of the streams and
spillways probably carried water away from melting blocks of ice
that were more or less 1sdlated from tt;e maln mass of the glacier,
The resulting outwash deposits probably were reworked latqr or were
covered over, In scme places, ice-contact deposits may have been
formed in the channels and later covered or reworked, Also, the

gupply of water from the melting ice probably was varied, according
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to the temperatures from-sUhUOR AU beksdh and from year to year,
This varlation in'the wupbfly of Vabte¥ fioa'iHe 10¢ would Feeult in
88 aipowteion’ OF haterddly of VR kbTe ofpes ™l "0 0 B oo
Qéi’.ﬁeﬂz d@oniti‘a h %hs ‘c"’an%%lhl i;éhbffﬁn ‘b“a& contiimous
from laie Plelstocsns time to the pibsent, btaking place principally
during tho'spr'ing moﬁ‘. The bodiea of ;%nﬁi‘h’éif 11'1'%!;-04“'.110&!
 act as small basins for lacustirine mcaﬁoﬁ. ‘and thé irregilar
- profiles of $he stream Dottons may constititée a serlaes 6f pockets
or baffles which Mpﬂpmm ‘extensive downstream ﬂéra’.éiah'of
the coarser materiaise s RTINS 05 SRES S
Bedause thess aquifers are not widely diatributed throughout
the area, only a small Zumber of the farms obPain water supplies from
them, However, the municipal water supply of the town 6f Mohall 1s
obtained from these deposits and much vater for rural domestic use
1s hauled from the Becker well, (160-8-8ac) which alsé ie dug in
the alluvial depositse
Significant amounts of recharge to the aquifers may occur through
the direct penetration ot: 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 aquifers by light summer
rains, Water is contributed to these aquifers also by lateral move-
ment into the valleys from the till and associated glaciofluvial
deposits through the processes of nmatural subsurface drainage cf
the upland areas, However, the most important recharge to these
aquifers occurs during the spring runoff period whem substantial

surface flows may result from the melting of the accumulated winter
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disposal results from do\m-trm undornov of the \mter in the aquiferl

T8 30

to lovor pa.rta of tho valloys and cuntually to tho pomanont streame.
Somo of the Valloya contain 1ong atretchu of open nter‘ that 1is
porennial, a.nd a oonaidm'blo anount of vater is ev;porated from
these arease Evaporatio;l and transpiration also renove a consider-
able amount of water from wshy areas in tho stream valloya,

Much of the tost drilline done in tho Mohall area was diroctod
exclusively toward the d.etemination of tho character and thickness
of the a.lluvial deposits. Geologio uotiona 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-dimmeter dug wells located in Spring
Coulee near its junction with Weet Cut Bank Creek northeast of
town (see fig, 2)s The wells are connected by pipeline so that
water may be pumped from wells M2, M3, and M4 to well‘ M1, from

whence it is pumped to the pressure tank in town, Well M1l does
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balow Lend eurface o thaf ?cno toen d.pth of vater n the well was
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only about 7% f.et.
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The data obtatno;!. from theu tosn were ana.lysod for tho coef-
ficlent of tranui...’aility by the mo‘a:i}?hed nonoquili‘briul formla.
(Cooper — Jacob. 19’45, TP. 526—53’#). but it ms recognzed g
the conditione undsr v‘hioh tho teste voro ua.do differed ooneidera‘bly
from the ideal conditions aslmmed in the dorivation of tho formula,
Corrections were made where possible but the results should be con-
sidered to reflect only the magnitude of the coefficiemt.. On this
basle, the coefficlient. of transmiseibility for the test on well M3
was found to be about 6,000 gallons & day per foot and thet for well
M4 about 20,000 gallons a. day vei foots. - The specific yield was

estimated to be aboub:0,25 from the test on, well M3,


https://000:0.25
https://magnitm40.of

Seetion dek! was drilled across: Spring Ooulee apd west along
the saction linerzbout threeweighths of a mile: mortl of well M4
and section C-C' was drilled across the same stream about 1 mile
gouth: along the sectien line: by well M3. (see figs. 2 and 3)., No
substantial thickness. of gravel was found:in the alluvial deposits
in these test holes, The only material in 5he alluvisl deposits in
these sections that can be considered of importance as an aquifer
- 43 the upper sand in test hole 16 (Bottineam County). -The thickness
of saturated materisdsat this test hole is only about 10 feet,

The surface:drainsge of Spring Ooulee: in the vieinity of section
C-C' ig-not well defined, There probably is a minor divide at about
this location so that normal surface runoff is both: to the north and
to the south, However, in times of high water the drainage may be
all toward the southe The direction of the nnd_srg_mund drainage or
underflow probably is similar tc that of the surface drainage, During
the fall of 1948 there were several stretches.of open water along

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

Cut Bank Creek
Cut Ban.k Creek is the major stream in the area and from most
standpoints its alluvial deposits hold the most promise for the
develoj:ment of moderately. large perenniﬂ ground-water supplies,
The stream valley in some places is more than a mile wide, and its
'head. is many miles north of the Mohall area in Ganad;a. M';.ICh of its
length in the a;rea is occupied by stretches of open water that,

according to resid’ents, have never been dry,



" ThHe results of test drilling across thie stseam are:shown in
géction B-BY, fligure 3 In:this section USGS test % (Bobttineam
= County) pemetruted 27 feet of alluvial Asposits Of which 20 feet
was. saturated. sand and gravels ' Thism is the greatest thickness:of
these deposites féund’ anywhsre in. the area, as:well as the greatest

The cross-ssctional area of the alluwial deposits shown in

section E-E' iy about 15,000 square fests, The average slope of the
streal floor and the water: table over a lenghth of: several miles is
about 2' feet” per mile, Assuming an average permeabilityiof 1,000
gallons a day per square foot for the saturated material, a cross-
gectional - ares of 15,000 square feet and-a slope of 2  fest per mile

at section E-E!', the underflow across this uuection would de

—213% X 1,000 X 2 = about 5,700 gallone a day., Assuming a specific
yield of 0.25 and the section described above, the amount of water
stored in a 1-mile length of stream ¢an'be computed as 15,000 X 5,280
X 7.5 X 0,25 = ebouf 150 million galloms,

A use of 75,000 gallone a day. which it is estimated would be
required for a satisfactory water supply for Mohall. would amount to
about 27 million gallons a year, or only about 18 percent of the
amount of water ectima,ted to be in storage in a l-mile length of
etream.

It is believed that a water supply satisfactory for the present
and pro'bable future needs of the town of Mohall can 'be developed from

the alluvial deposits in Cut Bank Creek, It should ‘oe apna.rent from

the foregoing estimates that most of the water used would be taken
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from local storage and the peremnialiadequacy of such a supply would
> depend Uporr the seasddal replentshment of the watdyy:- It is probable
‘that" more: than’ one well weald be Yequired for satisfactory operation
of’ the watoristpply syetem and an arrangement of several welle simi-
© 1a¥ Ty the pretent well £iwld® in’ Spring: Coulse might bde ddsirable,
~Ihotead of wells, some type: of infiliration syetewr or collectors

- might be used to advantage in: connection withSevelopments in these
- deposits, -

It should be noted that the test hole (Mtesourd-Souris 161-83-
13dce) drilled on the west side of the stream chann®l 1 mile: south
of section 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 8 or 9 feet,

_ West Cut Bank Creek

Four test holes were drilled across ﬂest Cut B;nk‘creek along
the section line 1 mile east of the present Mohall town wellss The
results of this drilling aré shown in section B-8', figure 3. The
alluvial deposits penetrated there were thin and of little or no
importance.as aguifefs. |

»'.I‘wo test holes (Missouri-Souris 162-84-25ddl and 25dd2) drilled
in West Cut Bank Cree‘k,.'pegetrated 5 feet and 6 feet of alluvial

deposits, respectivelys
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. - . Little-Deep Oreek: .- - runa” 7

cove oo Twp spesdenms: (DD} snd.R-B): were: drdlled aeross-DLittle Peep
Greek in the: mmmmwt of the area and, the results of-this
drilling sre. shown in- figupe 3o USGS-test §- (Remville.County)
penetrated 20-* feet of alluvial deposits comsigting principally of

sand and gravel, However, all this material is higher than the
botton-of the:-Oresk: Valley snd the thickness- of ssturated materiel

is probably not more than one-fourth of the total thicknesses Estimates
‘based on the thickness of- saturated materials at the Becker well
(160-84=8ac), loocated in the same deposit ebout ons-fourth mile south
of the test hole, would plece. the saturated thickness of these deposits
at about 3 feeta-

In USGS test 14 (Renvdlle County), 17 feet of alluvial deposits
were found, The material in the lower 6 feet of this hole was sand
and gravel, The hole was drilled near the lowest vart of the stream
valley and the saturated thickness of materisl is probably about 10
feets Becauee.of its limited width and ihe hotorbgenedus chgfacter
of the deposits, thieraquifer is nof consi&ered suitable for the
development Qf modef;te to large suppliés. However, it should be
suitable for the development of individual farm suppliess

A test hole (Missouri-Souris 161-85-24aaa) drilled in Little
Deep Creen along State Highway 5 penetrated 11 feet of yellow clay
containing gravel and boulders (probabli'till) 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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"7 Use of Undefground Out"Off Structureés"

"7 7 Some considerstion has béen given to the possibility of utilizing
eut-off sfrudtures of some type adfoes thé streams in order to stop

" "tHe Hormal ground-vater undérflow along the streams and thus increase
the amcunt of ground water that Wedld be available to wells located

" upétréam from the structures; £ dpeeific example that has been con-
sidered is a cut-off aeross Spring Coulee just south of the present
Mohall supply wells with a view to inoreasing the supply that would
Ye 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 conserve water in excess of
the natural underflow along the streams, In view of the estimate of
aprroximately 6,000 gallons a day as the probable natursl underflow
along Cut Bank Creek in the area east of Mohall, this oprobably is the
naximum amount of water that possibly could be conserved by any single
structure, Because the underflow along Spring Coulee and the other
streams in the area is much less than along Cut Bank Creek, it is
likely 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
| cut-offs were used along the same stream, it probably would not be
vefficiant to construct them closer than ébout 2 miles because of the
low gradients of most of the streamse

Actually, there may be a ground-water divide in Spring Coulee
in the vieinity of well M1 ;o that normal ground water flow in this
part of the stream may be to-the norths If this 1s the case, the
construction of cut-off structures in this section might diminish

the supply now available to the wells to the north,
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Any rise in water lewel that wauld result from the use of the
cut-off structures would increace the amount of water subject to
evaparation and transpiratien by vlentsy 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 dame of sufficient capacity to cateh and
store the spring surface runoff weuld .be effective .on some of the
streams and might provide dependahle suppliese The feasibility of
such structures would have to be considered in the light of cop-
struction costs, storage demand, damage to areas that would conse-
quently be flooded or waterlogeced, eviporation and other water
losses, and the amount of water available for. storage from surface

runoffe

Till and Associated Glaciofluvial Deposits

In the Mohall area fhe t11ll with its associated glaciofluvial
material is the surface deposit except where it 1§ covered by the
alluvial deposits in the stream valleyss |

The till is a heterogeneous mixture of materials ranging in
size from clay to Y — lacking stratification, The t11l in
this area is.hot an aquifer as it is composed principally of clay
and silt, Glaciofluvial demosits consisting of sorted materials are
included in or are otherwise associated with the ti1ll, These deposits
vary considerably in fhickness, exteni, and degree‘of sorting and thus
form aquifers of varying degrees of importances Aquifers of this
type are of greatiecdnomic importance as sources of stock and domestic

water supplies throughout the glaciated area in North Dakota, some of
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them yielding' séverdl thousand-gallons’df: vater ssmintite to:wells.
I theiNbRALL srba the: t111 kpAlavioniated gleetofluviel: -

' depoute do-Rot- Eonstitite: an: mom aquifere Fewer than half

‘a’ dozen wells in the entire am are'kuou to obtain water from:

these depomités- gy L ;
The thickness of this till' and asseviated glaciofluyial deposits
ranged from. 16l to 250' feet: in 10 test:holes, drilled by the U S.

~ Geological Survey, that complete]'.yﬂpenetrated the deposite The log

iof the Ji C. Fisher well’ (161-83-194d), reported by Simpeen,

indteates a thickness of 320 fest of the: deposit at that Location,
On the other han#, the log of the A. Ra Jones Oil & Operating Co.
well np; -1 (161-~84-17885) indicates a ‘thickness of only 65 feet-and

the log of the Gréat Americam Gas & 011 Co. well nos: 5 (16L<B4-21bb1)

indicates a thickness of 75 -fteet.fur‘the deposit (see logs, .58 61-63).

Of en aggregete thickness of "3; 377 feet of the depasit encountered

~in 35 test holes;: about 12 percent con%iated of sorted materials but

j only 2 perdent. contained sorted material oompoud predemninantly of

sand and gravel, . - A

The occurreunce of "gra.cioﬂuﬂai%depos;te epcoruntered- daring the
test drilling are shovm in figure 3 and more detailed information is
given in the vell logs. -

The upper glaciofluvial deposits shown 1n eectiona A.-A' B-B',
and C-~C! were thought to be patential- eources of ground water for
m\micipa.l or light 1nduetrial use because the deposits proba‘bly are
connected, thus foming a rather extenaive, though thin, aquifer.

Also, the depoeits are sufficiently nee.r the surface to receive a

1
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significant amount of rechargs’ through the thim-till covery -How-
ever; subsequsnt to the Geolbgical: Survey test 4rilling; three other
_festoholes:were drillednear-USGS test & (Remville Gounty) end USGS
test IGY(Bpttinqan County): by: a private driller, who reported that

water in eny practical quantity could not be developed from the-
glaciofluvial deposits emcountered, A test:well was drilled also
near USGS test 6 (Bottinean Oounty;: seotion A-A') with similar -
results.

SUVQral_;thb:-g;aciofluwta;adnpolttl.groatcr than 10 feet in
thickness were encountered end these are shown in figure- 3 or are
described in the well logs, The greatest iiﬁg&b:thickn.os'of these
materials wag found in USGS test 9 (Renvillw County, section F-F'),
These occurrenceg are not considered potential sources of pérnanent
municipal orjiqdnﬁtrial supplies because they are likely to be of
slight areal extent and the great thicknesses of the relatively
i;hpemeablo overlying till make seasonal recharge to them: practically
impossible, Oertainly these deposite,ehduldﬁbo>tho!nﬂshly‘élpiorod
by wells and exhaustive pumping tests before any very expensive
developments are undertaken that depend upon -them as sources of water.

" Souris Biver Valley Deposits

Five test holes vere drilled in the Souris River valley along
State Highway 5 west of Mohall, These holes were drilled to determine
siisiliss mifestilii siiiing to thoxe coumoutng Hhe profctine siniies &Y
Minot, No Dak. (4kin, 19”7); were present in the Souris River valley
fidai Wokmli. The Fesults of this test drilling are shown in section
G-G', figure 3, aﬁd’the.maieiials penetrated are describe? in the well

log8o
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. valley but: precticaliy all: he uterm is clay u&dltu Only a

few thin layers of sand ol‘coarnt=~naxerial vnua fqlnd in the fluvial
 sediments and the un&rla&ng tm. !o w«v” of a deep preglacial
‘ yalley or other "Lowh in the: undarlying bodrock was tound. Similar
conidd t46ns Wers found in tewk holes 162-86-2800 and 159-85—10ac,

which were drilled in the Souris Biver vall.y as part of the Missouri
. Basin ground-water studies (Warm and Lchmquo. 1949),

Bedrock Formations
At least 50 percent of all the farm water supplies in the Mohall

area are obtalned from wells in the bedrock formations underlying the
till.and éssoctatad_glacio{luvial depositss The shalléwest occurrence
of bed#ock reporisd in the area is at the location of the Aes R. Jones
011 & 6perating Coo well noe 1 (161-84-17da2) where it reportedly was
reached at a depth of 65 feete In the Great American Gas & 01l well
no, 5 (161-8h~'-21bb1} tedrock reportedly was ree.ched at a depth of 75
feets However, the least depth to xecogn‘zable bedrock found in any
of the USGS test holes in the area was Lsh feet in tesi hole
160-84-5cdc. The greatest depth to bedrock in the USGS test holes
was 250 feet in fe-st hole 161-85-2laa, but a depth of 320 feet was
reported in the J. Ce Fisgher well (161-83-19dd)s Farm wells in the
area Are as much aé 652 feet deep. 'A

The bedrock in the area probably is either the Tongue River
member of the Fort Union formation or the Ludlow member of the Fort
Union *(or its atr;tigraphic equivalent, the Cénnonball formation),

Simpsdﬁ (1929, p. 201) states that the Pierre shale forms the bedrock
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U ol rEde AT the SAStETT part of Retiville' Ovindy tatithie formation

wes not- encountered in the: USOS tsst holew dritled: it the Mmse.
- kbbréAng’ to: Wering and LaBooque: (1949, Ps: 33) anfdndication that
“the Oannonball’ -Wﬁonfﬁnmto&;thl'muum deposits 4n much
of the' eastern part of the ares (OrosbyNohsll ares) is the vide-
 gpread dlatribubion of ground vaber Gontatning chlorides renging
from 1,000 to 4,000 parts per millfom." Additionally, the Cannonball
formation crope out near Velva, SaWwyer, and Greno, N« Deke "Some
consideration should alsc 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 undariying th§ Mohall
szen to & apih of B8 Sask, on Asbetwined by De. Virgsste B
Xline (1942, pp. 368-369) from a study of the Ae Re Jones 0il &
Operating Co. well noe 1 (161-84-17da2),

Formation ickness t
feet feet)
Drift ' 65 65
Fort Union 207 272
Lance 218 490 .
Fox Hills | 110 600
Pierre 1,80 2,420
Niobrara ‘ 180 2,600
Benton . 600 3,200
Dakota Lo 3,240
Fuson 30 3,270
Lakota 70 . 3,340
Jurassic formations, 532 3,872
undifferentiated
Total depth 3.872
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known to ‘be ogpg,blc of produoing more than 10 to 15 y.llona a nixmte.

a3 AL -

}!‘a.irly good wator 1: tound 1n the uppor pe.rta of tho ahale in these

T yadtew i

a.rega bnt vgter encounterod g.t depth is gonerally hi@ly mineralized

T ddeTL

and unﬁt for domestic uges,

o, . —p el P
v b5 3 2 O ¢S VE IS |

JL* {agirrave

’{_’he Pierrq sha.].o 3¢nerally 19 not considored to bo an aquifor
R ohd i, LS L et

and it is doubtful tha.t slpiﬁcant amo\m'cs of wa,ter could be obtained

PR - ¢ ATUTEL

from th;e fomat).an 1n the Mohall a.rea. Hovever, vater ‘was reported
in, the Ae Ry Jomes 011 & Operating Co. well mo, 1 (161.-8u-17da2) at

1T BRE -, bttt &y

& 1Y

depths of E.I.'j to 820 feet and about 900 feot. The following 1;
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atsido mlm *o todmmm A & .2bed atismil moxt Sa arie ~Sa-a
- B + 4? 1 aur
od sk 21“%::;6 301;.‘ for mntinc% gﬁﬁ !:{gn

0z 8k efones well, infarne ne,that afa.depth. Q‘ m t’ 30t 7

feet at the 0il well a flow of water vwas o
51 ant o TheNeked Mas DalmediEe- -The, lnfoymstion. in, m Jm
does not show this to be the case.
;*.':.Iff.:'.-)u:zl"t? 3TONL T
o 61.&:? wgo vu ého aé@oruy for tho

m-hnmqonm: Mmm dgwn . the wall and.vas at .
* the well many ¢ 25': put don}ealzd‘.!: that

10wt Pawtsidi@e mgﬂzsaohhl‘abﬁm; W &% about 90Q0. mt‘
log- lhmu nothing of thil

Iode £all 90' sl - §x t oot o

o walls g nox-en Dahota are bm % obtdn water from the

U3237ds v fraqex
lnoh'ara. formation ¢ or the .'Banton -halo, anci t!uy are tﬁ-roforo con~

3 =i 20 atgad anlomryg satsisa Lra i

-morcd to be, for all practical purpo-oo. not ntor bnrin&
as o7 N8z 2T09 Hedrida i Y 239
m poniblo equivalents of tho hu Rim oand.-tono. tho Fuson
od -icx Hluew = 2Xe 887 leveniy ~ d. 82

chale, and. the Lahota sandstone comuhm conocuvuy ins aquifor

or aquitou generally rotomd €o a. tho "!hkot. sa.ndst."": Thie
siv alqda ool T oeid Jaany T 4 “ .9
fomtton is most vithly used as a smoo of va.tor mpuly in the south-

al  ilew sged? Yo apmom $o8 5710 Ya =ativy
central part of the State, “A'tew vou- n the. oentru‘i :pu-i. as at
saf i g:~ifsn 3L o4 2L nadd gwan - - In

Dovna “Leke and Leeds, obtain vater fron “the “ﬁakota sandatone. "

-t - - s

st pm 5 the Biaba Tt Tas tem sensiiered silsdeasaticet €
A driu to it for va.tor mpplios. The wa.tor 1 hig:.:[y ninouiized

evoryvhero 1n the State but 1- used for micipal, domutic. and stock

LYl d 59 for o
mppnes m the mtb-ccntral pa.rt At Dovn.t Lake and Leodl the

5. & t o .

va.tor gonera.ny ll not used’ for' domﬂtic purposea. '
R Tho report 'by ﬁ. Je 'l'homil to Kovu-d Bs Sinpson eltod ‘above

TaT

gitoa the follovmg eta.tomn% reé.arding tho water from the "‘Dakota"
oandstono as encoixhterod 1n tho A. R. J'onn 011 & Oporating Coe well

noe 18
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e, Bthe time of my firet vieit. to.Mohall in con-
nection with this survey, it was reported that an
. abUQGRNS. pleld of good wAter.Was obtained -at a comedder-
" able depth when putting down the Jonmes Oil which is 3
: ,.A,-u» wé6t of Mohall, 13 order %o definitely- determine
" a8 to what depth this water was found, the A« R. Jones

Company of Kansas ity wers asked to.send s log of the

well, This log vas ‘received within a few days, The log
.. shows that this water was encountered at a-depth of 3,350
- feet*** No chemical analysis of this water was made, I
-~ BKave th%erviewed My, J. B, Bennet and Mr, Jesse Powell who
. drafik’ the wWater and tested the water-as to softmess by the

use of soap. They report to me that the water was of good

taste and soft; The water came up in the cacine close to

the warface of the ground*¥*

At Devils Lake an average of about 350,000 to.400,000 gallons
of water a day 1s obtained from the "Dakota sandstome® through
several wells, and it 1is probable that sufficient water- for present
wunicipal and other needs can be obtained fyom this equifer in the
Mohall areas .

Yo we].ll._sf in North Dakote are known to obtain water from the
Jurassic forpations and nothing-is kmown of eitiher thelr water-bearing
cheracteristics in the Mohall area or the quality of the water that
might be obtained, However, coneidering the log of the oll test
below 3,3H0 feet and the general umsatisfactory quality of the deeper
ground water in the State, it seems unlikely that either an adequate
or satisfactory waler: supply for municipal: and domestic use could be

obtained frou‘l'-t_heee‘ formations in the Mohsll aress .

-



@'ALITT OF GROUND WATER m THE MOHALL- nu
In order tha$ - the. rowéor w norp milr nldulw the eignifi-
cange of the. ehuieal mlﬂm tho fgm\du partm 1iet of chemical
atndl.rdl roconoadod by the Uo Su ruuu Hu.'l.th ocrviqn, for water

used in interstate coumo, 1l cinu

Chenical ‘ conwrauon permitted
gongtituent Sk
Dieselved golids : e o . 500 (I.ooo permitted
Lt e , . if necessary)
Chloride (C1) .
Salfate (S0y) e o - 250.
Magnesiun (Mg) - | 125
Fluoride (¥) ' ' .- o
Iron and mangsnese o3
Presence of nitrate in ground wate., =_; indicate organic con-

temination, Alse, water containing more than 45 perts per million
of nitrate (Comly, 1945; Silverman, 1949) should not be used in the
feeding of infants, because of the danger of infant cyanosis
(methemoglobinemia) resulting in the so-called blue baby.

The presend¢e 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 concentrations less than 1 part per million
1s beneficial in the development of the teeth,

In the Mohall area, the most suitable water for gemersl purposes
is obhained from the shallow alluvial deposits in the stream valleys,
0f the seven samples analyzed, the highest concentration of dissolved

golids was 1,240 parts per million and the lowest concentration was

- 34 -



317 partss 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 domestic purposes but this objectionable feature could de
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 is properly sterilized before being used for drinking
purposes, Sterilization would destroy any pathogenic bacteria present
but would not reduce the amount of nitrate or lessen the possible
harmful effects due to high-nitrate concentrations,

Yo water samples were taken from wells known to obtaln 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 formationse Most of these analyses were made by the Quality
of Water Branch of the U. S. Geological Survey as part of the water-

resources investigation in the Missouri River basin,

-3 -



CHEMICAL ANALYSES OF GROUND
BOTTINEAU AND RENVILLE

(parts per
q -l e 8

= 12 3 % w4y 8 Q 5 g 'g

Sy S 8T 3 02 238 I,

52 s 3 22 B5 84 TE8- 8%

8% § $3 39 B3 2339 =%

= o 13} 77} = O~ A
160-83-Lba Andrew Bjork 10-23-47 a 297 7,170 -
160-87-5¢cb J. Tally 10-2%-47 a 265 5¢ 310 -
160-83-8cd Emery Blowers 10-23-47 a 2Ub 6,230 -
160-83-17bal Cv Ae Gillstraph 10-23-47 a 260 6, 800 -
160-83-17ce Geo. Blovers 10-23-47 a 260 6,160 -
160-83-18aa T, Blowers 10-23-47 a 300 4,510 -
160-83-19bdb Elden Otto 10-23-47 a 350 3, 800 -
160-84-3aa R. B. May 10-21-47 a 400 4, 880 -
160-84-Tce Murray 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 3,130 -
160-84-10be Grant May 10-22-47 a 300 3,250 -
160-84-1kde 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 40O 8, 740 -
160-84-21bb Lynn Overholster 10-21-U47 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 - 5,540 -

161-83-7cde Town of Mchall 20
6cde (Composite of wells and

Ml and M2) 10-20-48 D 22 - 522

161-83-6bch Town of Mohall (M4) 10-14-kg8 b 173 4,130 764

161-83-6¢be Town of Mohall (M2) 1921 c 22 - 359

161-83-6ccd Town of Mohall (M3) 10-19-48 b 16 3,170 542
161-83-8cd Gs Herrigstad’ 7-30-47 a 350 5,960 -
161-83-9bh Carl Crougan 7-30-L7 a 375 5 -
161-83-9cd A, Balvorson 7-30-L7 a 360 8,380 -

161-83-13cd J. Reed 10-23-48 b 13 6,670 1,240
161-83-1lce Whitteman 7-30-L47 a 25 9,120 -
161-83-17ad Marrias Aune 7-30-47 a 53 10,000 -
161-83-17da 0. Holemsaus 7-30-47 a 365 7,560 -

161-83-18cc Haugan 9-8-U47 a 340 5,710 3,240
161-83-20bb Wortz Jahansen 7-30-U47 a 380 4,610 -
161-83-21ab E. Salvey 7-30-U47 a - 5,170 -
161-83-25bb Charles F. Adams 8-13-U47 a 300 6,000 -
161-83-30bb J. C. Fischer 7-30-47 a 47 6,910 -
161-83-33ba Ernest Martins 7-30-47 a 350 59250 -

1/ Gee footnotes at end of tables
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WATER IN THE MOHALL AREA,
COUNTIES, N. DAK.

million)
g : :
- ] w
£ = 8 L= 2. % $- ais
[~ Eond 0~ — ~~ a8 N o LY o~ M o
B2 38 §3 33 g iE F8 i85 iE EES
- - - - 98 350 - 2,330 - -
- - - - 59 215 - 1,680 - -
- - - - 98 325 - 1,920 - -
- - - - g8 335 -~ 2,150 - -
- - = - 80 350 - 1,900 —— -
- - - - & 573 - 1,200 - -
- - - - 128 610 - 900 - -
- - - - ga 450 - 1,460 - -
= & - = 395 - 1,670 - -
0.28 b 22 12 19 203 15 6 2.2 196
- = - o 20 Lo - 645 - -
- - - - 15 385 - 655 - -
- - - - g8 670 - 940 - -
- - - - 0 55 - 7 - -
- - - - 89 25 - 3,100 = =
- - - - L 330 - 2,400 - -
- - - - 7 160 = 3,660 - -
2 - - - 30 370 - 608 - -
- - - - 79 U465 - 1,660 - &
013 93 9 30 0 31 157 10 Trace 391
.05 148 9 31 0 326 311 6 4,3 570
e 71 28 g1 - 281 66 L 1.0 292
.15 gt 46 - 0 276 97 10 13 397
- - - - 49 480 - 1,760 -
- - - - 16 520 - 1,590 o "
= = = bt O )4'20 — 2.770 — -
«95 g 54 82 0 25 97 90 325 430
- - = - 22 320 - 3,080 - =
- - - - 0 330 - 3,570 - -
- - - - 20 390 - 2,390 - a
.15 22 5 1,220 - 470 6 1,720 560 75
- - - - 49 660 - 1,200 - -
- - _ - 16 600 - 1,460 - -
& - - - 0 635 - 1,760 - -
- - - - 0 610 - 2,100 - -
- - - - 24 640 - 1,480 - -

- I6D -



CHEMICAL ANALYSES OF GROUND
BOTTINEAU AND RENVILLE

(parts per
g - 8 Ly

o 9 - 2o o o §.§ °

<t & © o T o® °% S9EE L

52 5§ «5 82 8. 388~ 83

88 5 59 54 83 28%8 49

A A A8 nd 52 &£88 A 2

161-84-34d Peter Nelson 6-15-U47 a 343 6,050 3,380
161-8L4-Lbbl George Strandberg 7-3-U7 a 92 11,200 -
161-84-5ab John Newstrom T-2-47 a U492 8, 820 -
161-84-9aa Clifford Co. 7-2-U47 a = 6,980 -
161-84-12ad 0. Witteman 7-3-U47 a2 - 5680 -
161-84-124a Frank Gehringer 7-30-47 a 294 7,410 -

161-84-13cd2 F. Paris 1934 a 343 - 2,620
161-84-1L4dbl George Barcus 7-30-47 a 375 5, THO -
161-84-15dd Jv Southam 7-3-47 a 270 6,0u0 -
161-84-16dd John Moberg T-3-UT B = 7,100 -
161-84-17aal Lloyd Hormer 8-14-L7 a 500 L4, 850 -
161-64-18cd Wendel Bohen 7-30-U47 a 390 9,390 -
161-84-21bb2 Burduik 7-3-47 a 350 6,450 -
161-84-22aa D, Gehringer 7-3-47 a 300 5,570 -
161-84-28dd Swartz 7-30-47 a 300 3,970 -
161-84-29aa LeRoy Allen 7-30-47 a - 7,750 =

162-83-8ce Roy Brockelsberg 10-23-48 b 16 5,240 984
162-83-26dcl R, Sherer g8-1L.-47 a 38 8,250 -
162-83-32dcl  Harold Ring 7-30-U47 a - 9,120 -
162-83-35da As J. Skeaden 8-14-U47 a 372 9,650 -
162-84-28cc Roy Eldred 7-3-U7 a 18 6,290 -
162-84-31bb1 Shoenberg T2 47 a 370 9,740 -
162-84-32adl Jesse Powell T=3-U7 a 350 9,740 -
162-84-32bal Albert Keup o, a 388 7,370 -
162-84-32d42 Alfred Newstrom 7-3-U47 a 364 8, 880 -
162-84-33cd A. H. Trutna 7-3-47 a 400 11,200 -

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

unit; 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 Dakota:

Us Se Geol, Survey Water-Supply Paper 598, 1929,
dy Abbot, G. A., and Voedisch, F. W., 7.2 municipal ground-water

supplies of North Dakota: North Dakota Geol, Survey Bull, 11, 1339,

2/ Sodium and potassium,
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WATER IN THE MOHALL AREA,
OOUNTIES, N. DAK.

million)
2 3
g s 3 5 z
L35 Bt i i i qis
is &7 8§ 93 n §g &F S5 E@ ..g
Fg 3383 38 85 iE J8 48 ig 388
Trace 26 7 1,270 - 539 5 1,780 1.0 94
- - - - 18 265 - 3,740 - -
= = - = Eg 305 = 20960 - -
- - - - 380 - 2,210 - -
~ - - - 7 390 - 1,760 - -
- - - - 59 320 - 2,360 - -
0e3 37 19 2/1,010 - 769 4 1,190 18 177
- - - - kg 540 - 1,670 - -
- - - - 20 560 - 1,820 - -
- o - - 7 195 - 2,300 - -
- - - - 14 860 = 1,220 - -
- - - - 12 55 - 1,960 - -
- - - - Ly 605 - 1,600 - -
- - - - g8 920 - 810 - -
- - - - 9 520 - 2,450 - -
5 132 49 63 0 3Nk 150 ™ 217 530
- - - - 0 o - 2,760 - -
- - - - 8 260 - 3,080 - -
- - - - 0 375 - 3,420 - -
- - = - 49 460 - 1,900 & =
- - - - 22 325 - 3,160 - -
- - - - 15 280 - 3,300 - -
- - - - 26 3715 - 2,260 - -
- - - - 2 315 - 2,950 - -
- - - - 4 285 - 3,710 - -
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sdoxed mweiguww
indéx “Sothetordl ih&u:mu wmmnwiua solutions
- ‘the *vmuﬂq;omggggzﬁi}gbg proportional to-the total mineral-
tsaftoms i 8 . ‘ o
3 The water from eto upper pm of the bedrock is highly mineral-
3 hq“ *o nhz?l oqn%,t v eongldn!a‘bly. The chloride content
| - ,V! of: tbo ialgin mlzig& rangoe m 608 to 3,740 parts per million

\?I-
s ='g and: &qnmq.w aqionc. fm 160 td gzo parts per million, The

"

cpoet-ﬁo oqndnctmo meu m}.:so to 11,200 micromhos per centi-

" meter and na.rropreunt total ninonliution on the order of 1,500 to

- more than 6.000 parts per million, rupoctivoly, in the waters having
high chloride and bickrbonate content,

' There are no data regarding the mineralization of the deeper bed-
rock aquifers in the Mohall area, tut the waters aré likely to be
very highly mineralived, It is not expected that the mineralization
of the "Dakota sandstone" water in the Mohall area Would be less
than that found in the central part of the State, as at Devils Leke
and 'I.eod-.

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

stone" in North ‘Dakotas .

~o ¢ i
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Cheatical anslyses of water fuom-the "Daitets sandstene®:in North Dekota
(parts per million)
(Anmlyses from Abbott amd . Voedisehy 1938, ppe Wh-89.) .

(as Ca003)

- 55 -

RN

7 & met mEH wRe . D&

i M e B0

= Tes R D S

G R TRl PR eary vt

Chemical comstitusnt g X 9 Ss - as 29

, ttunt, §33 483 -Add JRE AgE 43%

Dissolved solide 2,640 4,290 - 2,780 3,860  '2;800.. 2,500

stlica (510,) i MRS T Rt C RN T

‘Alumina (41,05) 28 B EARNEE . SRE S R 13
Iron (Fe) & 4 LT g TR T 6T 0,05

Manganese (Mn) 0 0 g 0 0

" Zinc (Zn) R R T 0 . 2. 12

Celeium (Ca) T im0 oW 29 -2g - 3y 26
Megnestun (Ng) = % e guE T AR i gz 7.9

Sodium (Na) = * < 541 1,480 993 1,360 908 g15

Bicarbonate (8005) Toe07 UEET Y TUBAL g2 273 315

Sulfate (SOy) 1,320 1,260 435 1,050 + 1,320 1,160

" Chloride (C1) " ' 280 950 - 939 ggg "~ T 352 293
Fluoride (F) 1,4 346 ‘342 U0 - 3,2 4.0 .
Nitrate (NO3) 22 31 6.2 1,5 ol 44
Total hardness 779 173 114 125 136 115 .



WELL-NUMBERIMG SYSTEM

The well-numbering system used im this report is based upon the
location of the well with respect to land-survey divisions, The first
number of three digite is that of the towmship north of the base line,
The second number of two digits is th;t of.the range west of the fifth
principel meridian, The third number is that of the section within
the designated townships, The letters a, b, 6, and d designate,
respectively, the northeast; northweqt, aouthiest, and southeast
part of oach quarter section, quarter-quarter eocfion, or quarter-
quarter-quarter. section, If more than one well is within a 1l0-acre
tract (quarter-quarter-quarter section), consecutive numbers are
given to them as they are scheduled, ' This number follows the letterse.
Thus well 161-83-6cdcl is in Township 161 North, Range 83 West,
section 6, It is in the southwest quarter of the southeast quarter
of the southwest quarter of that section and is the first well
scheduled in that l0-acre tracts Similarly, well 162-83-32ced
(see USGS test 8, sec, B-B'y, figs 3) is in the northwest quarter
of the southwest quarter of the southwest quarter of sec. 32, To 162 N.,
R. 83 W, Numbers for wells not accurately located within the section
in the field may contain only one or two letters after the section
number, indicating that the locations of such wells are accurate only
to the quarter section or the quarter-quarter section, respectively.

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

ing locations of wells not shown in the 1llustrations.
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; Heasf of < d3. 1
1 . . 5 . ]
bbb ! bba -} bab L -Baa | akb ; aka | aab ; asa
- —(?).- - '(f)' -1 - -(p)- - | - -(a)- -
Bbe | cbd | bdac; bad | abc | ‘abd ! aac | aad
= b. ~ — - 8  ——
1 | I - o | I'
beb ! bca | bdb ! bda | acb ! aca | adb ' ada
- =(g)- - 4 - -(g)= = | = =e)=s= | - -(a)= -
bec | bed | bde , bdd | ace : acd adc: “add
[ 1 B j T
chbb ! cba | cab ! cas | dbb ' 4Ba ! dab ' das
- (v)- - 14 - ~(a)- = | = =(b)- - | - -(a)- =
cbe | cbd | cac ! cad | dbc | @bd ‘dac| dad
- s ! : Yy l v
ccb | cca | edb : cda | deb ! dea | ddb 1 dda
~=(e)- =4 = ~(d)= = | = ~(e)e = | = ~(&)=-|"
cce ! eed | ded | cad dec | ded | dde dad,
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Type of well:

Du, duge

Depth to water:
land surface;
hundredths or

RECORDS OF WELLS IN THE MOHALL AREA,

B, bored; Dn, driven; Dr, drilled;

Water levels given in feet below

measured water levels givea 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-U4ba Andrew Bjork 297 32 Dr cese
160-83-5¢b Je Tally 265 L Dr -
160-83-8cd Emery Blowers P 3-2 Dr e
160-83-10be G, Huss 250 4 Dr -
160-83-15dd J. Holmes 250 L Dr -
160-83-17aal Je He Gibbs 12 14 B cese
160-83-17aa2 SO |, 285 4 Dr PR
160-83-17bal Co Ae Gillstraph 260 3-2 Dr PP
160"‘83"1%32 DI..Odo..'ll.‘.. 9 15 m eese
160-83-17ce George Blowers 260 3-2 Dr -
160-83-18aa T. Blowers 300 3-2 Du PR
160-83-18cc B. Robbinms 319 P Dr cose
160-83-19bb Elden Otto 350 3-2 Dr veos
160-84-1cdl Re McLain 4o ol B cese
160—-8’*—106-2 seeesel0c e 20 u'g Du esoe
160-84%-1cd3 R . S— 20 L8 Du P
160-84-2abl Milton Armstrong 12 36 Tu coce
160-84-2ab2 es000d0ceassccose 12 1‘} Dn seece
160—8’4—-38,& Re. B, May ’-I»OO 3—2 Dr soce
160-84-3da Bascom May 11 36-1% - —
160-84-Laal Lural Keith 16 1T Du -
160-84-L4aa2 IR . T— 24 o
160-84-L4bd Ce Thompson 400 3 Dr Puee
160-84-l4dd Clarence Kingsley 275 3.2 Dr o
160-84-5ad Harry Hineland 350 3-2 Dr cese
160-84-5ced USGS test 10 (R) 50 5 Dr 1948
160-84-Kede USGS test 9 (R) 2lg 5 Dr 1948
160-81'&50& ®9evssesnvsnoe LI 1% Dn esce
160-84-5de L 40 Du
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BOTTINEAU AND RENVILLE COUNTIES, N. DAK,

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

Qwner or namet (B) and (R) following USGS .test
hole nos, indicate Bottineau and Renville
Counties, respectively,

Depth to Date of Use Remarks
water measurement
‘00000 fescesen S See chemical analysis.
30 10-6-U4T7 S Aquifer reported to be sands See
chemical analysis,
13,38 10-6-47 S Do.
24e12 10-8-47 S
eseas eccscsns ege Aquifer reported to be sandstone,
8,40 10-7-45 D,0
edees e csoe e eco DO.
12 10-7-L47 S Aquifer reported to be sand, See
chemical analysis,
[ XXX ] ®oevebbe D
secss eecsssse S DO.
10 10-6-47 5 See chemical analysise
eevse eccececs oee Aquifer reported to be sandstone.
45,94 10-7-47 S See chemical analysise
12,90 9=23-47 U
5¢92 9-23-47 U Aquifer renmorted to be sand andgravel.
6e36 9-23-47 U Do.
578 9-23-L47 5
LI eanes s e D
30 9-23-47 5 Aquifer reported to be cand, See
chemical analysise
P seeeeees S Aquifer reported to be clay and sand,
TeT7 9-22-47 S Aquifer reported to be sand and gravel.
11,16 9-22-U47 D
sssce seccacne S Aquifer reported to be sand,
LN N R N J ®eev e S Do'
9dese (RN K NN N ] S Do.
ecsse escvosoe L Hole filled. See 103.
esece eesveeos T DO.
[ RN N ] o csvaenv e LN ]
11,78 9-18-47 S

~ U2p -



RECORDS OF WELLS IN THE MOHALL AREA,

Location Owner or Depth of Diameter Type Date
number name well (1aches) completed
(feet)
160-8l4~.6dd Selmer Erickson 12 13 Dn -
160-84-Taaa USGS test 11 (R) 50 5 Dr 19u8
160-8lTbba USGS test 12 (R) 50 5 Dr 1948
160-84-Tee Murray Bros, 375 32 Dr cene
160-84-7ecd Marston Fitzgerald i ug Du ceve
160-8“—8&0 Becker 6 Slt Du eece
160-84--8baa USGS test 8 (R) 50 5 Dr 1948
160-84-8da Lynn May 11 40 Du -
160-84-3bb Bryan Miller 280 32 Dr oo
160-84-90dl Marvin Iverson 16 1 In esee
160—8’4—90&2 2r000d0s00ases 15 -n L
160-84-10be Grant May 300 3 Dr cene
160-84-12bal R, McLain 14 6 Tu eses
160...8&..12b32 ...eodOQ.oo XX 0 Du eoece
160—8"“-1 aa ®cscescscee 265 5 Dr sece
160-84-1 Edward Sanders 600 2 Dr veoe
160-84-16da USGS Missouri-Souris 270 4 3/4 Dr 1947
test

160-84-17aa Re Mclain 400 32 Dr cese
160—-8’-‘—19&3 09006000000 ete 18 B e
160—-8’-‘—-21&&1 Lee Miller 10 ’48 Du 000
160—-8’4—218.&2 oooo.dOoooo 10 1&8 Du 000
160-—@*—211)13 Lynn Overholster T eee e soace
160-84-22bd M. Solor 8 37 Du p—
160-84-24ad Roy Otto 15 48 Da o
160~85—-1°d e0c2secepse eee u Dr TR
160-85-2dbl A+ He Trutna 540 424 Dr P
160"‘85“2db2 [E X EEENEENNEN] 380 )4 Dr [ RN ]
160-85~11dd @cscccccene ese a Dr e%ee
160-85-12¢cc Re Se Wright 25 2 Du sses
160-85.-13bb John Townzend 320 3.2 Dr evee
160—85—238.d Robert Burbidge eo0 eo0 Dr sees

- 43a ~



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

Depth to Date of Use Remarks
water measurenent
08800 seen22000 D.S
ceree sescccne T Hole filleds See logo
90ve0 LN RN N NN T m.
sesae ecessens S Aquifer reported to be sand. See
chemical analysis.
L8 10-8- D,S5,0  Aquifer reported to bde clay.

S
3 11-23-.48 D Water distributed widely in Mohall
area for domestic uses, Aquifer,
gravel, See chemical analysise

ovcese eecessse p Hole filled, See ].Og.
sesse cesessce D, S Aquifer reported to be gravel,
essee cosssens S Aquifer reported to be sand and
gravel, See chemical analysis,
ececd censsases D Aq‘uife!‘ re‘ported to be gra.vel.
30 9-19-U47 ] Aquifer reported to be sand. See
chemical analysis.
767 9-23-47 S
4,95 9-23-47 D Aquifer reported to be sand.
Lh,05 10-2-45 0
80 9-23-L47 S See chemical analysis.
2.21 8-14-l47 T Hole filleds See log. See chemical
analysis,
aibiaisie cesccsve S See chemical analysis,
“7.64 9-22..47 U
6.20 10-2-U5 S,0 Aquifer reported to be gravel,
555 10-2-L45 S,0 Do,
saens PER—— S See chemical analysis.
6e5 9-24-Y47 D, S
9015 10-2-15 D,s,0
LR NN Qeva e U
70 9-18-47 5 Do,
LA NN N ] LE N N NN U
s cesescsee S Aquif&r reported to be gravel mme.
19.4%0 10-2-45 0,0
ceses ceesscss S Aquifer reported to bs gravel and
shale. See chemical analysis,
secece secesevese S See Qhemical analysis.

- 43p -



RECORDS OF WELLS IN THE MOHALL AREA,

Location Ovmer or Depth of Diameter Type Date
nunber name well (1nches) completed
(feet)

161-83-laa Mrs., Tenberg 3550 y Dr w0
161-82-1be Mrs, Williams 0 U-1% Dr seve
161—83—2b& As Bo BEricson 52 2“ B Xxx}
161-83~2bb Lacy Oreek 332 4.3 Dr 2c0e
161-83-2¢cc O, Staven 4o Du evee
161-83-3dc Herman Staven 323 4.3 Dr esoe
161-83-k4od Hemming Halvorason 30 4o Du veoe
161-83-5bd Carl Gilseth 380 5e3 Dr secs
161-83-6bcd Town of Mohall (M4) 16 120 Du 1935
161-83-60bd Town of Mohall 20 40 Du eze0
161-83-6cbe Town of Mohall (M2) 22 216 Du cose
161-83-6cee Uses test 16 (B) 230 5 Dr 1948
161-83-6ccd Town of Mohall (M3) 15 120 Du 1935
161-83-6edcl  USGS test 12 (B) 60 5 Dr 1948
161-83-6edc2  USGS test 14 (B) 80 5 Dr 1948
161-83-6cdd USGS test 15 (B) 60 5 Dr 1948
161-63-Tbba USGS test 13 (B) 60 5 Dr 1948
161-83-70d Smith 11 ug Du eose
161-83-7edc Town of Moball (M1) 20 240 Du 1916
161-83-8ba Carl Gilgeth 350 4 Dr sece
161"83—8°d Ge He!'rigatad 350 5—3 Dr cece
161-83-9bd Carl Trougan 375 3-2 Dr snns
161-8%-9cd A, Haivorson 360 3 Dr coce
161—83—9&& esscesccssse 300 e3e Dr ssee
161-83-10ba Oliver Staven 380 b Dr
161-83-11dcl Carl Pfefferkorn 28 L0 Du eses
161“8}11&02 vessesd0accsccce 12 40 Da scee
161-83-11ddd  USGS test 2 (B) 50 5 Dr 1948
161-83-12cce  UGSS test 1 (B) 230 5 Dr 1948
161-83-13ab Je Reed 20 Lo Du enee



BOTTINEAU AND RENVILLE COUNTIES, M.

DAK, - -~ Continued

Depth to Date of Use Remarks
water measurement
Q@eco e LE R RN NN N ] S
(XX XN ] (AR E RN NN U
1135 7-30-47 JSJ
[ AN NN ) LR RN NN NN ]
698 7-29-47 U
6460 7- 79-47 S
10,145 7-25-47 D,S
ceeaqe eecve0 v s

8,58 10-14-48 P Reportedly went dry in drought years.
Well is through: nand. See chemical
andlysiss -

4,27 7-23%-U47 U

12 10-3-45 P Reportedly went dry in drought yearse
Well ends in clay. See chemical
analysis, See also analysis of
composite sample,

eceed ecsecesas T Hole filled. See 108.

6470 10-19-48 P Well revortedly went dry during
drought years. See chemical
analysise

cesee ecessecs 7 Hole fillede See loga

essee 9se00000 T DO.

L LN N Cheoedcoo0e T DO.

ecco0 Nosseseee p DO.

7455 10-3-45 D, S

seses SRR POSER P Reportedly 14 feet of sand fron
surface, Clay rest of waye. See
analysis of composite sample,

22,65 7-24-47 U

2000 O HIVE S S See chemical analysise

12 7.4 47 S Do,

15 T-24- 47 S Do,

50 10-3-45 D,S Water reported unsuitable for
domestic usee

900 ne 300wceee S

10636 7-29-47 S

415 7-29-47 U

cssss scessces T Hole filled, See loge

socceo eaescess T Doe

k.95 7-29-47 D

1
5



REQORDS OF W7LLS I" THE MOHALL AREA,

Location Owner or Depth of Diameter Type Date
nurber nare well (inches) completed
(feet)
161-83-1%cd J. Reed 13 P Du F—
161-83-13dce  USGS Missouri-Souris 205 4L 3/4  Dr 1947
test

161-83-1laad USGS test a (B) Lo 5 Dr 1948
161-83-1laba  USGS test 4 (38) 220 5 Dr 1948
161-83-1lce Witteman 325 a Dr soee
161-83-15cel  Milton Rice 10 2 Du cose
161—83—15032 eseesd000ses 12 Du seee
161-83-16cdl Roy Winder 300 4 Dr —
161—83-160& eovesd0svese soe 3 Dr TR
161-83-17ad Marrias Aune L53 3-2 Dr seie
161-83-17da 0. Solemsaus 365 3-2 Dr S
161-83-18aa T+ Haugan 380 3 Dr vess
161-8%-18cc Haugan 340 3 Dr cose
161—83—18(10 Connole cee see Dr soes
161-83—-19&b 9ecccssvsne see Du s
161—-83—190C sesssesssnse eee eoe Du sese
161-83-19dd J. Co Fisher 391 2 Dr sees
161-83-20bb Wortz Jehansen 380 -3 Dr seve
161-83-20de Haugan see 3 Dr. PR—
161-83-21ab E., Salvey - 3 Dr Fene
161—-83—2213& ®essssscense ses 3 Dr seve
161-83-23dd 300 L Dr
161-83—2u'b8, ®essscsesese see Ty Tu seee
161"‘83—'2qu [E R R EREN RN ] LN ] a Dr LEN N
161-83-25bb C. Fo Adams 300 Dr A
161-83-26bdb 11 60 Du
161-83-28ch 0. Mortenson 16 Lo Du veve
161-83-30bb J. Coe Fisher u17 43 Dr oo
161-83-30da Everett Thorpe 18 ug Du coee
161-£3-31bdb Bernard Schraeder i2:)30 a Dr -
161-3}-310(! dssssessnee 0 Dr esoe
161-8%-32cd 380 Yy Dr
161-83-32dd H. Ae Milleton 13 L8 Du cese
161-83-33ba Ernest Mzrtins 350 4.3 Dr -
161-83-33cc USGS Missour-Souris 240 L 3/4 Dr 1947

test

—us;-



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

Depth to Date of Use Remarks

water measurement

ecece ©eecesde D See chemical analysis.
3493 8-9-UT 7 Hole filled, See log.

20esse S >000e0e 00 T m.

aevoe [ EEE NN NN ] T mo

19,50 7-25-47 S See cheaical analysis,
2,94 7-25-47 S

LR RN N ) LE R XN N RN} s

40 7~25-47 tsI

tne i s Dos

o5 7-2u-47 S Do

35434 7-23-47 U

2900 [ E XA N ER N} U - Do.

[ E RN N ) LR N N s

10,00 7-24-47 D

®o0a0 e S90s0000 U

evese 80scsesve eee See 106.

20 7-23-k S See chemical analysis,

32.90 T-24-4T s

[ E R NN ] Cetoeonoee s m.

25 10-7-45 S

30 10-7-45 D,S Aquifer reported to bs sandstone,

19.26 7-3147 v

21,34 7-31-U47 S See chemical analysis,
4,51 T-31-47 U
4,85 7-24-l47 D,S
5e L0 10-7-45 S Do,

Qoeee Ceesc ey S

[ E R NN ] @%0s e v S

i R 5,0

) 7-24-47 D, S Do,
5+24 8-14-47 T Hole filled, See log.

- 4 -~



RECORDS OF WELLS IN THE MOHALL AREA,

Location Owner or Depth of Diameter Type Date
number name well (inches) completed
_(teet)
161-84-1bbd USGS test 5 (R) 50 5 Dr 1948
161-84.1bd Melvin Duerre 12 2 In S
161-84-1ldde USGS test 6 (R) 60 5 Dr 1948
161-84-1dd €0 Du
161-84-28a A, D, Gilseth 12 Lg Du R
161-84-34dd Peter Nelson 43 32 Dr -
161-84-4bbl George Strandberg 92 3-2 Dr P
151-8)4-)4131)2 .oulc“‘..-....ou 12 1&8 Du esee
161-84-5ad John wewstrom 492 32 Dr sese
161-84-5¢d G. Johnson 10 Lg Du s ey
161—‘8)4—505 eeeealOeeass 1 Lg Du ecee
161—8“—63‘) GesescncssvOl LN )"8 m LR N
161-84-Ted Einer Norkiel - ess Dr ssee
161P“8)'L"9aa Clifford COQ eon eca Dr seee
161-84-10441 W. Zimmerman 7 40 Du P
161—8“—10dd2 ..ooodOou-o. lu' uo Du ecee
161-84-11adl Wm. Ccmnole —_— 3 Dr -
161-84-11ad2 oeeec@lncene 13 36 Du sesce
161=84-11cd W. Zimmerman e 4 Dr G
161-84-12cd 0, Witteman e 3 Dr P
161-84-12da Frank Gehringer 294 3-2 Dr P
161-84-13cdl F, Paris 13 18 B P
161-84-13cd2 T . p—— 343 - Dr
161-84-14dbl George Barcus 375 4 Dr cose
lGl—-Sll—lude aooood70690. 21 u'o m L
161-84-15dd Je Southam 270 Y2 Dr -
161-84-1644 John Moberg - 3 Dr -
161-84—-17aal Lloyd Hormer 500 3 Dr soee
161-8)4-178.82 Martin Jacobson T eece Dr esce
161-84-17ce PR 700 3 Dr -
161-84-17dal  Ae Re Jones 0il & veo 72 Du ceese
Operating Coe

161-84-17da2 A. B. Jones 0il & 3,872 oo Ir soee

Operating Oe
Well no. 1

- L46a -



BOTTINEAU AND BENVILLE COUNTIES, N. DAK, - - Contimued

Depth to Date of Use Remarks
water reasurement
eesee ees3000e T Hole fillede Ses 106.
essee ®eesesce D.S A-quifer reported to be Band.
T ssecsscce T Hole filled. See logs
eeesee (AR E R NN N J D
6e15 9-29--45 5,0
15 6-17-47 S  See chemical analysis,
1,78 6-18-47 S ;Do
913 6-18-U47 D
ssece ecseecnee S Do.
2.76 6-17-47 S
Qosee EE R R E RN ] U
8415 9-29-45 D,S,0
LR R RN J 20000080 s
LR R R N do s e S m,
LR R B N J LR R R N R N N J U
5466 6-17-47 U
24,61 6-18-47 U
3059 6-18-47 U
34,00 6--25-47 S
22020 6—-25-U47 S Doe
e3ece f"eessvee S Aquifer re‘ported to be shale, See
chamical analysise
11,64 7-19-40 0
seeee sesceeee e Aquifar renorted. to be sandstone.
See chem#nal analysis.
14 7-23-U47 S See chemigal analysise
53k 7-23-U4T7 D
secee evescece S Do.
eecce sesgeece S Doa
17.70 8-1-47 S Do.
LR R LN J Sevsases S
50 9-23-U5 S
16,90 9.-30-L45 0 Water well used in connection with
drilling of oil test (161-84-17da2).
®0sce ssscssnse U See loge

- 46v -~



BEECORDS OF WELLS IN THE MOHALL AREA,

Location Owner or Depth of Diameter Date
mmber name well  (inches) completed
(feet)
161-84-18cd Wendel Bohen 390 4 Dr aEne
161-84-18d¢c Louis Erickson eece 3 Dr —
161~8’+-20“1 Ae Burduik 16 eve Du seee
16]'—@"-20“2 eseee@Doecce 330 h Dr eve>
1611—8 Oba Elmond ILundgreen ese 2 Dr seee
161~ Paul Gehringer 350 3 Dr R
161-84-21bbl  Great American Gas 350 e Dr -
& 011 Co,
161-84-21bb2 Burduik 350 - Ir ——
161—814-21'bb3 ..oq.dOc.... lu h‘o Dll cces
161-84-22aa D, Gehringer 300 3-2 Dr sree
161-84-22bb Henry Skordal 21 40 Tu -
161-81""2 dd S99 ®*s s LR R ] 36 m *evee
16]’-814.-2 ab Je Do Taylor 15.2 hS Du sese
161-84-24¢ch George Capranus - 3 Dr P
161-81&-25'cb Palmer Asheinm ene eee Dr ssese
161—81"—26881 Mrs, A, He Sleeper 316 3 Dr ssse
161-84-26an2 P N S 16 72 Du
1€1-84-.28be P —— 3 72 Du
161-84-284dd Swartz 300 3-2 Dr ——
161-84-2%aa LeRoy Allen —_— 3 Dr R
161-84-29bce USGS test 15 60 = or 1048
161-84—-29dc Roy Hoke 383 42 Dr R
161-84-30daa  USGS test 1% (R) 50 5 Dr 1948
161-84-30dad  USGS test 13 (R) 50 5 Dr 1948
161—8!*-318& ssssssssnsen e se Dr save
161-84—32ccl SEEE SN S ER — 300 3 Ir cses
161-84-32¢c2 Roy Hoke 363 .2 Dr saue
161-84-33aa 300 3 Dr
161-84-36ba R, Nelson 1L 36 Du S
161-85-24aa USGS Missouri Souris 260 b 3/4 ODr 1947
test
161-86-138dd USG5 test 17 (R) 110 5 Dr 1948
(in Souris River Valley)

161-86-13cce TGSe test 19 (R) 110 5 Dr 13.8

(in Souris River Valley)

= T »



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

Depth to Date of Use Remarks
water measurement
70 7-22-47 ] See chemical analysis,
[ X X X N ] LA R R NE NN N J s
1.48 6~29-UT
scece ecesceas o Aquifer reported to be lignite and
sandstone,
®@%0ce 200 vscs e U
LR NN ) LN N N N s
30 9-23-45 U See loge
cecen eccscsoe eee See chamical Enalysis.
7.98 6-29--47 D
30 9-23-45 S Water reported not suitable for
domestic uses See chemical analysis.
2.41 6-29-47 U
[ RN N ] Sacevonne D.S
11,04 7-19-40 0 Aquifer reported to be sand.
®evcece 80ceegese S
o8 0o LR RN NN N N ] S
I E R NN ) Q@eeav b D
530 10-6-U45 S,0
eecee G e eee U Aquifer reported to be sand. See
chemical analysise
eonee oeeseccove S See chemical 8118.1:[8180
20000 ess00vee T Hole filledg See 1083
100 7-23-U47 S : v
sesce T T Hole filled, See log.
eocoee CE B N N N N ] T Do.
@ %0 LB B N s
80 10-2-45 U
60 T=2%=47 U Aquifer reported to be shale,
80 10-2-45 D,S Water reported unsuitable for
domestic use.
675 10-6-45 0,50
604 81447 by Hole filled, See log.
L RN @08 ccsns T DOo
®eeec o eovenves T Do’



RECORDS OF WLLS IN THE MOHALL AREA,

Location Owner or Depth of Diameter Type Date
number name well (inches) completed
(feet)
161-86-13cde  USGS test 18 (R) g3 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 3 Dr eoes
162-83-25¢b1 . — 73 2L B -
162—83—-25@b2 ss00530cc0ee 32 24 B sees
162-83-26dcl Ro Sherer 385 3 Dr D
162-83-26dc2 PN . S 1L Pl oo -
162"83“27cd 0o vessvoceo see L Dr @coee
162-83-30ccl  Louis Erickson 15 60 Du coce
162-83-30cc2 P T —— 11 Lg Tu e
162-83-3lccc  USGS test 10 (B) 60 5 Dr 1948
162-83-31lced  USGS test 6 (B8) 50 5 Dr 19438
162-83-31cde  USGS test 11 (B) 60 5 Ir 1948
162-83-326bc  USGS test 9 (B) 70 5 Dr 1948
162-83-32ccb  USGS test 8 (B). 60 5 Dr 1948
162-83-32cccl  USGS test 5 (B) 50 5 Dr 1948
162-87-32¢ccc2  USGS test 7 (B) 230 = Dr 1948
162-83-32dcl Harold Bing veo 3-2 Dr F—
162-83-32dc2 P . Yo 20 - Du P
162-83-33da F, Rebillard 654 3 Dr -
162—83—-35b&1 @eesevsssnce 1"" 1)4‘ see sveo
162"‘83"‘35b&2 eesses s sce L Du LE RN
162-83-35da Ay J. Skeaden 372 L4 Dr P
162"‘83"‘36ba Q@esevsvoonvve L ) 3 DI‘ LR N N ]
162-84-25dd1  USGS Missouri-Souris 105 4L 3/4 Dr 1947
test
162—8“’—25dd2 ococodoqoonou 255 LI' 3/1“ Dr 19)47
162-84-260d Clark Kelly 9 Lg Du sees
162-84-26dd A, Crooks 400 3 Dr sece
162-84-28cc Roy Eldred 418 3-2 Dr cane
162-84-31bbl Shoenberg 370 2 Dr esse

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

Depth to Date of Use Remarks
water measurement
esesee 80scsece 4 Hole filled, See 1°go
20000 ®evoseen T Doo
cseeo sessccnse T Do,
21,00 7-30-L47 U
5008 7-30-47 S
5055 7-30-47 ]
sesce esessees S See chemical analyais.
5e29 7-30-U47 ]
Qeso e FERRE-ER NN ] S
9.69 7-23-47 S
7.99 7-23-U47 D
eaces R P Hole filled, See loge
@e®2 s LE R XN N N N J T DOO
o000 209000000 T DO.
eseeo esscecase T Doe.
oo er®eren 0 T D°°
3cese eceeeeen T DO.
2eca0 [EXEEEEE] T DOQ
8,10 7-24-47 S See chemical analysis,
09 e Coasessne 5
50 10-3-45 D,5,0 See loge
Cedoe ®@ceecsene D
Qe oo 2000 cs0s U
20 7-30-47 S See chemical analysis,
9880 [ E RN NN N N U
L.80 8-14-U7 T Hole fillede See loge
479 81447 T Doe
8495 6-18-U47 S
13,17 7-18-L47 U Aquifer remorted to be sand and shale.
3979 PR SPA S See chemical analysis,
eveve eesssace S Agquifer reported to be shale, GCee

chemical analysise



RECORDS OF WELLS IN THE MOHALL AREA,

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

162-84-31bb2 Shoenberg see 40 Du .
162~6L31d& coesecssseee 350 3—2 Dr seece
162-84-32adl Jesse Powell 350 3-2 Dr veee
162—8)4“328.&2 senseldOassce 320 3 Dr sees
162-8“—-323.6.3 esesedOecoss 300 3 esce
162-84-32bal  Albert Keup 388 3.2 ecse
162-7)"'-321)8.2 PPN - (- PRSP 10 6 Du seee
162-84-32ddl Alfred Newstrom 15 8 Du P
162—8’4—32dd2 e2e00d0cesse 361* 3-2 Dr ssee
162-84-33bc Orville Witteman 325 32 Dr “oes
162-84-33cd A. H. Trutna 400 32 Dr e
lGZ—-S’-l—-}’-l-cd. George Capramls ece oee Dr ceeo
162-84-35dcd  USGS test 7 (R) 60 5 Dr 1948
162-84-35dd1  Lloyd Snyder 11 36 Du B
162—8“—35‘152 s0ese@0cscss sec 72-)"8 Du evoe
162-84-36bb Glenn Wade 10 ug Du cave
162-84-36cde  USGS test 4 (R) 50 L Dr 19u8
162-84-36cdd  USGS test 3 (R) 250 5 Dr 1948
162-84%-36ddc  USGS test 2 (R) 50 5 Dr 1948
162-84-36ddd USGS test 1 (R) 50 5 Dr 1948

...)498...



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

Depth to Date of Use Remarks
vater measurement
2.94 6-18-47 D
escee csccccoe U Aquifer reported to be shale.
14.06 6-18-47 S See chemical analysis.
®o0e0e (I EEE N R NN ] U
esece (AR R R X J U
eosne sesscese S Aquifer reported to be shale, See
chemical analysis,
3,00 6-18-U47 D
8.10 10=8-45 1,0
23e 00 LE R N BN N N ) s Do’
2cCeese ececsnee S Aquifer reported to be shale.
36439 6-18-47 S Aquifer reported to be shale, See
chemical analysis,
27.31 6-18-47 U
L R ] IR RN R RN N J T H°10 filled‘ see 1060
vevesn e eee D Aquifer reported to be gravel,
707 7-18-47 S Do.
%o Sesnesee D's Do.
sesee 20sesvsse : Hole fillede See log.
Sece e ®seces s T DOQ
ecces @esescese T DO.
ecesce shedesece T Do,

- gy -



Sanaitncd’ - JOGOME VILLS ANIYZRST HALES DF.THE MOBALL ARSAY N& DARC.

- - Z0NBIEEbcd
(Bsuatsact ¢35 A0 - Repvilie Cannty

t279l 3z +‘1am Inkted g CEL) th
3 aT. feet feet)
7411 and a.uoch.tod glaciofluvial deposities - .. " il
7411 (weathered)-: o .sat 25 via¢ oo
AL o S“Lmhh*‘ofdoﬁ‘dfoﬁ 1l p !
UWriiﬂb-m Mﬂ. :hnm
mpb’bh(t) WD . .:; . 17 18
7111 (unesthmreddii- . - - '
cley._mm“... ae 2 3
Glaciofluvial depoglts . . 1°° « .
uﬂd,'ﬂﬂcoa"‘oooooooo 1l 40
7111
Olay, very sandy, Ta¥e o o s s o 10 50
vAamg Bl TcTIR = L g6
160-84-5edc s wgd e
USG5, test. a - mnvnam :Oom
Alluviums S |, gl :’- A
5011' mw.. uﬂﬁkc e gk 1 1
Sand, mgm&.&.;..ﬁ..wki i i b
Gravel, fine and medium , ¢ o a~a . 9. I . 10
Gand,- wey coerse, ‘and sone clays. 10 20
Till and asscciated glaciofluvial derosits: -
T411
Clay, silty, gray, and some sande U5 65

(laciofluvial deposits
Sand, very cosares, with abundant

Clay 2ol 8218.9 ¢ o ¢ 00 o ¢ & 20 85
Gravel, fine, and some clay and
Bllte ¢ ¢ # ¢ ¢ ¢ s 0 ¢ ¢ 0o o o 5 "‘-.l" . 90

Ti1X
Clay, silty,. gray, and somg very
" coarge.sand 4 ¢ ® eie - -0- 0 @ 19 109
Glaciofluvial. depcsite . .. :
Sand, very- coarse,’ . m A A :
EINN EPAVOL 0% o & & & o & & @ B <., 11k

Sand, very coarse, and. somg. gravel,
with sbundant clay and -silt o » 3 145

T411 ? (partly wasasd) :
*  The maperial at this depth a.ppaaﬂ
to be gray clay and siit:with ' s
* atundant; eapd and gravel. . . .-.‘ 35 180

2P



LOGB 0P VEICSLAGIPEST WULES DIENEE WORALL ARENG'T JDAE0 L - Continued

5o EbOLBISHedc
71200009 Nl Y ~ Kehviddd O¥iaty (Oontinued)

1290 [fpterial Lale+¢Shickness Depth

teal) . Efeet, (feet)

Glaciofluvial depowls (sl [Yéio iy Dovain 1. - 228
Sand, very coarse, and som@e~sil-a-' i

L £ Olay and sdld CAll HLWain o 0" 1& 184

Bedrock (unditfomuatod)a

VL green;udrcl"vhrm _
at 184 feet, The dﬂw; L1t
mohlikotill..o.a".»..a‘ﬁﬁ:'. 2u9

=N

& 1
ol
v |\,

IR ey 4 S e 724

160-84-Tana
USGS test 11 -~ Renville County

Alluviunm: p 3o L .
&ur m DInoKe ¢ WP e o v o o p 5 1l
Glay, m. dark-brown o ¢ o o o 1 2
Sand, medium to very coarse, - -

. 1ight—-DEoW .« .o -¢ el e o 0 0.0 " 2 4
Till and asseociated glauioﬂmi&l dnpnmltx: :

' Ti1l (weathered) - h
Clay, silt, va sandy, M@t-

tan.o.....~'+....'h6. 50
IISGS tost 12 Rmillc Ccmn.ty
Alluvium: i e . 5 g
Soil, sandy, bPlacke o o ¢ ¢ s o o p 1 1
Clayy light—gray to white,
: highly. calcareous ¢« o ¢ ¢ ¢ & o 1 2
Sand, COATre6e o« ¢ ¢ ¢ ¢« o'¢ ¢ ¢ o 3 5
Till and associated gh.otoﬂuvial depoaitr
7411 (weathered) -
Clay,- silty, snvenya light
Gl.lVb-brOWn.......... 23 28
Glaciofluvial deposite
~ Sand, fine and medium . o ¢ ¢ o o 3 31
7411 (unweathered)
i Clay. ﬂilw"wbuyrm e® o o - 19 50

B &



L0GS OF WELLS ,AND TEST HOLES IN THE MOHALL AREA, .. DAK{ << Continued

-~ 162-2-8baa
- .USGS tedt 8 ~ Remville County
Material Thickness Depth
: (feet)  (feet)
Alluvium:
.Seil, .clayey, Plack ¢ o o o o« o o 2
Glay. gravel; buff, ¢ o« o 5 s o o 8 2

. - S‘nd' m.dium, Coarses ¢ ¢ s & o o 2 u
Till and associated gla.oioﬂuvial dspoaita:
Ti1l (weathered)

Clay, silty, gravelly, buff o o . 10 14
T411 (unweathered
Clay, silty, gz‘avelly. gra: e« 3B 50
160-84--16da .

USGS Miasouri—Saurie test

Glacial drift:

SOil.....-ooo-n-ooo l 1
Clay, 761llOoWe o o o6 0.0 o @ o = - 5
Clay, sandy, yellow, with some

boulders and ml e 8.0 o o o 5 10
Sﬂd.-eoo.---o..‘oof} 13
cm.mdy'yay..oooo.o 28 ul
Clay, sendy, gray, with thin

strips of gravel and lignite

ﬁa@&tsCO0.00DOOOO 36 77
.Clay, sandy, gray, with. some

gravelo o « o ¢ 0 s ¢ o s o o o 30 107
Clay, sandy, gray, with thin

strips of gravel and lignite

fra@entﬂooooo.o-ooo 2’4 131
Clay, sandy, gray, gravel, and

fine sand in thin stripse « ¢ o 51 182
Clay, sandy, gray, gravel, and

boulders in ﬂtripeo o & o 8 o o 12 19""
Clay, sendy, gray, with thin strips

Ofgravelloooo-ooooo Su 2)48

Bedrock (undifferentiated):

Clay, sandy, Whites o « o o o o 1 249
Lignite.hardo.....o.... 2 251
Clay, sandy, gray, white, and

lignite 1n strips o o o o « o o 19 270

- 5B



Bawra: L0GS OF WELLS AND TESE HOLES'IN THE MOHALNAREA, M. DAR( -3 Contimued

+"163-83pbcco
Uses tut M- Bottineau Odunty
terial , . ‘Thickness th
, feet feet)
"Alluviunm: 3
Soil.aandy.'b)iﬁek..-¢.... 1 1
Sand, mediun.to.dcarge, and fine to
'mediuﬂgru.vmo.otoooao 10 11
Sand; coarse; silty, gravellye  « 9 v~ 20
Till and associated glaciofluvial devosibs:. '
Till i
Clay, silty, gray, and some  sand; _
nndgraxel..a..-....o 22 1&2
GlaciofIuvial deposits
Sand, silty, and gravels ¢« ¢« ¢« ¢ o 8 50
Sand, very silty and gravelly,
ay.o....q.......ZO 70
Ti1l (sandy) . C
Clay, silty, gravelly, gray; very
abundant coarse sand o ¢« « » « & 25 95
Olay, grsy, and some very coarse
Band....;.....-,...95 190

" (samples .contain nearly 50 percent
sand, 50 percent clay) - .
Glaciofluvial deposits
Gravel, fine, and sand, very coa.rse,
Verydirt,............ 36 226
Bedrock (undifferentiated):
Drillers report a 'brown mooth
clay.............. )4‘ 230

~ 53 -



sarr  LOGS-OF WFLLS ANIF TREST HOEES IN THE MOHALL- ARRA, Ni DAXS - fontinued

0 31&35‘—6641
- USeS; MMF Bet tigreau County
2= < -Material © .+ *.Thickness Derth
! . " T (Zeet) (feet)
Alluviun:

‘ Sodl, clewey., blacke ¢ o + v o o s L. 7 1
clay'lmm\bp.ooo&‘ p 2
‘S@,OMO...Q;.'.,-.". 2 u

T411 and asso€iated gla,cioﬂuv al dapozih;
Ti11 (weathered)- :
Clay, silty,- yna.mh.-‘um 5% - ‘1 19
7111 (unweathered) dvel © 5
Clay, silty. gray; and some: ’

coarse gravel. ¢ « « ¢« o ¢ ¢ o o 20 39
Glaciofluvial deposits
Sand. coareec.._. e o s 8 o & ® 2 )"‘1
71311
Clay, silty, grayishetan, and some
fine and medium gravel « « ¢« o o 19 60
16L£}£mh2 e

USGS test 1l - Bottinesn Qounty

T411 and associated glaciofluvial déposits: -
7411 (weathered)

8011, CIByey. blacks o ¢ ¢ o ¢ s o 1 p !

Clay, silty, gravelly, buff, . . . 23 oL
T111 (unwveathered)

Clay, silty, gravelly, gray.  « « U4 28
Glaciofluvial deposits

Sand, medium to coarse ¢+ + + ¢ ¢« + 3 !

Till
Clay, silty, gray, with some sand
and 2ravel ¢« « s« ¢ » s s « s & 18 49
Glaciofluvial deposits
Send, coarse, and fine, very silty
g!‘aveloo....-....t. T 56
TIEL
Clay, silty, pebbly, gray. « . « « 11 67
Glaciofluvial deposits
Sand, medium to coarse, and fine
b’ra.vel.......a-....'2 69
Ti1l1
Clay. Bilty, pebbly, 8Tays o ¢ o o 11 80



106S OF WELLS AND' TESYT SOLES IN THE NUHALL AREA, ¥ "DAK, - &Ofontimued

"2 36Y-83.604d
- USGS: vest 15~ Bottineau Otuinty
Naterial £t ¥ icknens Depth
feet (feet)

Till and associated gla.otoﬂuv!.al dcpoaitu
7111 (weathered)
soal'clw.’|bu&00000'r0 p | : |
Clay, ught-gny. and some Coarse

mm ro-ro'oooo.'l 2
Olay, silty, slightly sandyy tam o 13 15
Cla.y, 81T mrow.—o e & 20 35
T411 (unweathersd
Gla.y. sdlty, grafe e oo o o o o & 25 60
161-83-Tbba

USGS test 13 — Bottimeau County

Alluvium:
Soil. silty. black o s o ¢ o o
Clay, light—=gray ¢ o« ¢ ¢ « ¢« o
Sand, medium, light-brovm. . « « o
T41l and gisodiated _glaciofluvial deposits:
™11

L ]

L]
~N
O N

Si1t, pebbly, erayish-browd, . « o 51 -2 68

- 55 =



- hOGS OF WELLS AND TEST HOLBS IN THE MOBALL AREA, Md DAKs ~ < Opntimued

7 16)«83-11ddd
) USGS. teat- 2 ---kttﬂq*eunnty

terial . 1ckmess Depth
(feet) (feet)

Alluvium: S
Soil, sandy, black ¢ ¢ ¢ ¢ o ¢ o 1 p 1
Sand, very ﬁ.ne. 11@% e o 1 2
Gravel and very coarse sand¢ . . .« 8 10
T4l1ll and a;sqqia.ted. glacioﬂuvm dﬁpouiip:
bl :
01“. Bﬂ.'y. W»o ‘e @ s o & 6 . 16
Glaciofluvial deposits . :
Sand, medium to coarse «-. . e o8 2 18
T’.ll ) ' v
© Clay, silty, -pebbly. darkhgray ee 5 23
Glaciofluvial deposits
Seand, medium to €0arse s « o o+ o s 2 25
Gravel, fine to medium, clean,
p&rthweoaoooao-oola 37
™M1l _ '
01”, sandy, dark-g1aY o« o o o o o 13 50
: 161-8342cec
© vUses teat 1~ Bottineau County
Alluvium: et :
3011. silty, Plack « ¢ ¢ ¢ o ¢ o o 1 p |
Gravel, fine to.coarse, and some
silty- light-gray ClaYe ¢ o o o o 2 3
! band. medium to cOars® ¢« 5 « o o o 2 5
Till and associated glaciofluvial deposits:
Till (weathered)
Clay, silty, dbuff, and gravele « o« 7 12
Clay. silty. pob'b].y, 8raYe o o o o 3 15
Glaciofluvial deposits
Sand, medium to coarse ¢« « ¢+ ¢ o o 3 18
Ti1l
Clay, Pebbly, ETAY o ¢ o o o 2 o @ 2l gg
Sand, fine to coarse ¢« « « ¢« « « ¢ 1
Clay, silty, 8ra¥e > ¢ ¢ o« ¢« ¢ s » 20 60
Clay, and abundant very coarse
sa.ndzio-.oolooooaol37 197
Bedrock (undifferentiated):
Clay, slightly sandy, dark-gray. . 8 205
Clay, dark-gray; some carbonaceous
materisl present s ¢« o s+ o ¢ s ¢ 15 220
Silt; 1light—2ray « o« ¢ o 2 o o o o 5 225
Clay.darkr-gray.......... 5 230

= 56 -



\ '+ 0GE OF WELLS AVD TEST SOLES IN THE MONALL ARA, Y. DAK. - - Contimued

161-8%-13dcc
;. USO8 'MEesouri-Sourid fest
=2 Material ? ickness Depth
feet {tret)

Glacial drift:
1 .an...clocooooc.-tll 1

mm"dlc-l--.-.ola 13

Clay, od4ndy, Eray. . + « « + « «-« 3[ 50

Clay, sandy, gray, with some gravel

- and lignite freagments. . . . . . 98 148

Olay, sandy, gray, and fine sand . 7 155

Clay, sandy, lﬂty. EAY « « ¢+ ¢+« 30 185

.Sand and gravel. . o+ 4 o« v+ + o o 1 199
Bedrock (undifferentiated):

Li,u‘.m.-..o...do. u 203

om.bm‘no.oooo'.ooo-;o 2 205

e 161-83-14aad
USGS test 3 ~ Bottineau County

Alluvium: v

Soil, clayey, black. « « « « + « ¢ 1 1

Clay, gravelly, light-gray . . . . 6 7

Sand, medium and coarse, and some

£ine &YAVOl., ¢« ¢+ ¢ o o ¢+ s o o 20 27
Till and assoclated glacioﬂuvial depositas:
Ti11 ’
Si1t and clay, pebdly, dark-gray . 13 40

Y



sz i BOGS OF MELLS AND TEST HURES TN THENOMALL ANEA, N, DAKG - & Contimued

161-83-1%aba
USeS tsst ¥ - Bottinmeau County
terial - = Thickness th
" (feet) feet)
Alluvium:
5011. claYQy. bm. '._. « * o . @ 1 1
Clay, li“m e s o g:-®*e o.a -0 2 3
£ Sand, medium brown, and scme
coarse gravel. . « « - « ¢« «-=. . 5 8
Till and associated glaciofluvial deposits:
™M1l
0183' ﬂilty.p?b:bly,.mo . e s 73 gl

Glaciofluvial deposits -
Sand, fine to medium, quartzitic,

abundant clay and silt c « « o » 16 97
;o 31 1 SR w P e 5, 5 i
Glay, Silty pebbly.,m... o o 195 202
Bedrock (undifferentint‘dSl_ el
Olay, -sandy, light-gray to vhite . 3 205
Clay, silty;, browm t'O blacke « « « 15 220
161-83-1944

Glacial drift: o . e
Clayandsand.u.z...'. o v s

320 320
Bedrock (undifferentiated): .

Smﬂton‘ooo._o * e e o s o 0 0 8 328
Lignite and shal®. - o o o « « « o 2 330
Sandoton®s o o.o s o6 o = s o6 B 334
Shaleooa,c,o @ o Gad.8 & o " u'a 376
Shale, 8andy ¢ > o ¢ 23 ¢ ¢ « o o« 1 377
Lignite and shales &« ¢« ¢ « = « o« o« 3 380
Shale, .sgndy; water. «. « « . . o. IX 391

3

Note: Log modified from Simpson (1929)

[ O
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L0GS OF WELLS AND TEST HOLES:!IN THE MOHALL AREA, N. DAEK{ - « Continued

161-83-338c
USGS Missouri-Souris test

terial .y - ckness ?th
%feeti feet
L

8011.......-..-.5'..
Clay, sandy, yellow and some

Glaclal drift:

&

m"l . L ] L] L ] . L] L] L] L] L] ® L] . 8 12
s&nd. fiﬂ‘ L ] L ] . L ] L ] L ] L L] L] » L ] 1 1
cla.” md’. ’.11“0 e & 3 e o o @ 1 = 1
Clay, sandy, gray, and some

&BVOL ¢ ¢ ¢ e 0 s 0 v s 0 s s 15 29
GraveloOCCOOOuncol..' 1 30
Clay, sandy, gi'ay, and some

gra.vel....-......... 7 37
Clay, sandy, gray, and thin strips

ofgravol............ 2 39
Clay, sandy, gray, and some 2
~sl'a701.......'-.;... 30 69
Clay, sandy, gray, and thim strips

otmvel. L ) . L ] > L ] ° L] . . L ] . 33 102
Clay, sandy, gray, and some

sone gravel and fine sand. . . « 38 140
Gl'&vel-,-as..--...-.. 2 1)*2
Clay, sandy, gray, and thin strips

O gravel, « oo a6 o o s v o o 066 208
Clay, sandy, gray, and thin strips =~ *:

of lignite fragments ¢« ¢ « ¢« ¢« ¢ 3 211

Bedrock (undifferentiated): ;
clwa Sand’, wﬁiee ® & o e o o o+ 0 1 212
Shale, hard, white « « = ¢ ¢ ¢« oo 1 21
Clay, sandy, 8raye « « « ¢« ¢« « ¢ 2 21 23
Sha.lo,'brown...,....... 1 235
Clay, sandy, browh « « o o« ¢ s ¢ o 5 240

=59


https://BOOBI.IN

hern’ 10 30685-0F VRLLS nmml tu THE MORALL unq 7. DAKY -~ &) @ontinued

e d

161-84-1bbb
UB0G: veet 5 ~ nuunc Oolnty
. Material , ) 'mi.elmeu t
feet itee )
7411 and’ anociatod g‘.l.actoﬂuvial dapositu
T411 (weathorcd) :
8011. 0187.’, blsck. e o 0 b wos e 1 1l
Ow, P.bbl,. tﬂno P > ol ¢ 12 13
7411 (unweathered) o
. 01“. P‘bbly' w s s 8 4.8 3 @ 29 ’42
flaciefluvial- deposite . i -
,_Bmd'...,..-.._....,._;.o 1 u}
ma, o, ;e
.Olm p.hbly. ‘l:a’ s e o: . ._'V‘o . » 7 50
: " 161-&4-1ddc e
USGS test 6 - Renville County
Till and glacioﬂuvial depoaitu
T411
Son, clayey. blaok. Gl ER YD & 1
Glar, an.lly. buff o o @ o e .. 16 17
Glaciofluvial deposite
s ‘Send, coerse to very ooam, and
eome fine ‘r&vﬂl .8 9 & o 8 o @ 5 22
Sand, wvery coarse, vith’ q,bnndant
Glarand MIbs o 0 00 v 0 0 0 0 38 60

- B0 =



seur’ - BOGS OF WELLS AND.TEST NORES IN THE MONARL ARBA, Ni DMK — o Jontinued

- 3618417422
-~ zde" Re: Jones 0112 & Operatiag Co.
Well no, 1
Material " Thickness Depth
: T R TR © o TR (tnd feet)
Glacial 4rift: ‘ ;i
. Soll, clay, and sadd ¢ o e v + o o 65 65
- Bedrock (undifferentiated): . . . .
Shale, eandy « « o o & 'o;_vfr"' ”;-‘305;' 35
Sandstone, COaTS8®e¢: e o o 5 « o o @ 12
Shele and sendy shal®e o-e-o o o 3183 268
LMOItm..thib-bedd.d-. e ® o [ 2 270
Megy'o.ooooooooo...aii__'- 272
. Shale, .brown and PlU6s o & o o0 3 23 295
Limestone, thin-bedded « ¢« « « « ¢« 1 296
Sandstone; water « ¢ ¢ ¢ ¢ ¢ ¢ o o 19 315
Shale, with thin-bedded limestone. 10 325
Li@ite.o'lbo.ooanooooo 5 330
- Shale; 8andy, 88y ¢ ¢ ¢ s v s o o 5 335
Shale.gx'ayo.....'....-. h} 378
Limestone, thin-badded-s-« »+ » s>3:- 3 =379
Shale,brm...........lll;;., 90
. Snndy 8halGe ¢ ¢ ¢ o © o s o s WD 110 600
Shale, gray and browle s « o ¢ o s 245 8u5
Shale. Bandy; watére s oo o ;‘D_"_.‘”75;-' 850
‘Shale, gray t6 BDIUGs- ¢ s ¢ s oo 220 1,070
Sha.lo, Dlagk ¢ o ¢ w6 v e ;6 e o 25 1,@5
Shale, gray to blude ¢+ & ¢-» FSh 2 330 1.“25
. Limestone, -thin-bedded . o v »i> o 1 1,426
Shal.. DIUGe ¢ ¢ ¢ ¢ ¢ ¢ 0.0 ¢ o-0 53 1.‘4’79
Limestone, thin-bedded « « o « ¢ « 1 ~ 1,480
Sh&].e. 8mt0bmmotooov0390 19870
Shale, gray; trace of oll, . . « « 4O 1,910
Shale, black t0 Drowns « ¢ « « « « 510 2,420
Shale, limy, black, trace of oil , &5 2,505
Limestone, thin-bedded « « o « « » 5 2,510
Shele, brown, and thin-bedded
11mm8tone: « « ¢« ¢ o« s o o s s » 90 2,600
Shale, DIroWR ¢ o« o « o« o s o s o« o 55 2,655
Shale, gray; small amount of gas . 325 3,000
Shalﬁ’ gray to Dlude ¢« ¢ ¢ ¢ o oo 50 3.050
Sandstone no water. « . « « « « o« 10 3
Shale'gray.ooo.otoooloss 3.095
Limestone, thin-bedded « ¢ « « - o« 15 3,110
Shale.&.ayooooooooOOlogo 3.200
Limestone end sandstone, broken. . 15 3,215
Limestone and sandstone, hard. » « 4 3,219
Limoatone. 8aNAY o« ¢« ¢ ¢ o o o o o 21 3.2“0

-6 -



LGS OF WEGLS AND TEST HOLNS TN THE MORALS™ AREA} . YUK, i - Cohtinuned

ks Re Jonee-01) & Operatifig Co,
Well mos-1 (continmed)

Material .. Thickness lepth
feet feet)
Shale, 8andy s o « ¢« ¢ ¢ ¢« ¢ o o . 10 3.250
R - L g - I 3,270
Sandston®; « « ¢ « s o0 s 0o« o a 20 E 3.290
Limestone€s ¢ ¢« o ¢ o s ¢ ¢ ¢ o o . 10 3.300
. Shale, grays « ¢ « o oy w.a.e o X0 3,310
3 Smstone. .. L] .. ‘ L] e, v . L L] 2 v 2 3’312
. Shaley EXra¥e. s o ¢ ¢ ¢ ¢ ¢ s o oo 3 2:315
# s&ndawn@: 'at" e o o 0 s o ‘o w0 15 3,330
. .Sendstonej small amount of gas . ., 10 3, 340
Shale, gray; small amount of gas 30 3,370
Shale. Bandy. ETaY ¢ ¢ ¢ ¢ ¢ .0 .00 30 3.’400
Shale, graye e:s ¢ s ¢ o o s o s o 30 3.)430
Limestone, gray to dblue. . . « « «» 20 3,450
Shale, with thin-bedded limestone., 20 3,470
Limestone and shale, broken., . « « 25 3,495
Shale'. hud-. ® ® e o e o ¢ 0 o o 5 3.500
Limestone, sandy; water. . . . « 5 3,505
Shale. blue and T8 o o o o o o o 232 3.737
; Sha.le, red to eray s e 0 s s s 00 98 3.835
Limestone, sandy ¢ o« o« o« » o s « ¢« 9 3
X Sandstonge -« ¢ ¢« o o o w v e 6w B 3.855
. Shale, h&l‘d. BTOYe s-0-0 00 o o o 3 3’858
Limestone, 8aBdY « « + ¢ o« ¢« ¢ ¢+ -5 3,863
Sandston®. ¢ o o ¢ o ¢ o ¢ o o o 2 3.865
Shale. h&rd:. gra{. R A A -.’ 3!872

- 62 -



st 3465 OF WEHLS AND-TEST HOLES IN THE MOBALL AREA, N, DAX, — — Contimued

161-84-.21bb1
, m Anrtcn Ges & 011 Co,
V.n Qe 5 - ,
tord ckness th
) feet ifeet)
0146}&1 arifse:
S&ndmcl&’QQOQco-'oA-.o 75 i

Bodrock {undifferentigted):

Shale and sandy shalo. e s.0 o s ¢ 188 263
Shale Md 8andetone, ¢« ¢ ¢« ¢ ¢ o .o 19 282
Sandntono: BA% ¢ ¢« ¢ « s 40 v s o 13 295
Sahdstone and shele;.water . « o +. 47 342
Lignit®e ¢ ¢ o ¢ ¢ s 6. % 0.0 o 0 0 2 3"“"'
Sandstone and shale; water . + « .. 6 350

Note: Log modified from Sinipaon (1929..)

} ; e -161-84-29bes

USGS te;t 15 - Benvuh County
Alluvium: : ‘ ;
5911._ m. b]oa& ®.0.0 o 8 o o 1 1
Gravel s s o o0 o & * o 0 s o o & 1 2
Sand, medium to coarse, light-tan;
some fine grayel « ¢ ¢ ¢« ¢ o o o 5 7

Till and associated glaciofluvi=l deposite:
Ti1l (weathered) .
cw.mf:...oooooc.-: 2 9
T111l (unweathered)
Clay, silty, gray, and some very

coarse 8alds ¢ ¢ o o 6 o o o o @ 37 he
Glaciofluvial deposits ERL R
Send 2nd gravele « o ¢ s o « o s o 3 Ll'g
Sand, very coarse, with abundant
olay end o818 « ¢ o o ¢ o« o » o« 11 60

- 63 =



OGS OF WELLS AND TEST HORES IV THE NOHALL ARBA, Wi DMK, - - Contimed

. 161~84-30daa
USGS tesd 1l - Benville County
Materi - ... ‘THickness Depth
el feet T?é'e't?)
Alluvium: < . , -
Bbilj clayey, blacks ¢« ¢ ¢ 6 o o o 1l 1
Clay, light-gray, highly .
Calcarednls « o o ¢ o o o6 o0 o 3 L
Sand, -Pin® e e e e ¢ e o v e e o 8 "1 5
Sand, cous"ﬂiltye ..o «a e . eo.5 @ 5 10
clly. gray; Sr”m’ o @ et ersel @, & 11
Gravel, medium, end some cparse -
&nd'.....e-.......'. 6 17
Till and associated glacionuvial deposgits:
Till z .
CII&,' Bilt’. p.bbly, 8T8Fe o, 0 o o 23 4o
Glaciofluvial deposits. : ,
Sand, very coarse, and clay. « o » 10 50
., 161-84<30dad
USGS' test 13 ~ Renville County
Alluvium: £ B B iy .
SOil, mdy‘ blaﬁk e @ o '@ l.. e o 1 1
' Clay, light-gray, highly
.calca:em&o.ooo'oo.,oo.-o 3 u
'oand..oo-..o-.--... 1 5
Till and associated glacioﬂuvial deposits.
Ti11 (weathered)
018y' pe'bbly. 1ight*‘ber oo @ @ 18 23
Glaciofluvial deposits : -
Sand, very fine, end clay. « +.« o 12 35
7111 (unweathered)
Olay, silty, gray, and some sand « 15 50



LOGS OF WILLS AND TEST HOLES I" THE MOHALL AREA, N, DAK{ - - Continued

161-85-2laa
USGS Missouri-Souris test
Material Thickness th
: feet feet)
Glacial drift:
Soﬂ............... 1 1
Clay, .sandy, yellow, with gravel
andboulder!......,'.'.- 11 12
Gravel and sand, with lignite
f!‘a@ents.....-.o.-.. 6 18
Glay. .Bandy' FO1lloWe ¢ o o o o 4.6 2 20
Clay, sandy, gray; with boulders:, 11 71
Thin beds of fine sand and. gray
ch..rooloo'oooo 5 36

Clay, sandy, grey, with thin beds
of gravel and fine sand and thin

beds of lignite fragmentse. « o ¢ 4O . 76
Sand,fine...-......‘.. 2 78
Clay, sandy, gray, and thin beds

e Nl s o 665 6 50 a0 OF 106
Cravel. 5 0 6 ¢ o 9 v & 4 o & & o6& L 107
Clay, sandy, gray, and thin beds of

gravel and sands < o o o o o o o 14 121
Gravel and gray sandy clay in

Btripl......-......]& : 1)"'0
Gravel and thin beds of clay « « « 9 149
Clay and gravel, thin beds, sandy,

mso.ooo'oooooo'co 25 17)4
Clay, sandy, gray, and thin beds

Ofmvelo-ooobcoo.-c 36 210

Clay, sandy, gray, and thin beds

of gravel and boulders « +« « « « 8 218
Boulder, granite . « « o ¢ ¢ ¢ s ¢« 3 221
Clay, sandy, gray, and gravel and

bo‘nders L] L] . . > . . = L] L ] L] L] 23 zuu
Clay, sandy, gray, and brown sandy

clay, gravel, and boulders » « « 6 250

Bedrock (undifferentiated):

Clay, sandy, gray and browa, . . . 10 260
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1068 OB -WELLS AND. FESE.HOLES 1IN THE MOHALL AREA, No DAKes ~ - Continued

161-86-13add =

b 72 i R oy m"#.“?‘%fx“ﬂ‘”
Material ckness Depth
z f eet ) feet)

Fluvial deposits:
Soil, silty, Plack ¢ ¢ ¢ « « ¢ ¢ » 1
018?. ‘sandy,: olive-brown s. ¢« o o 57 58
Till and assoclated glaciofluvial dcpouitv
Glaciofluviel dépositse.
Sand, very ‘coarse, with ahundant :
clw and silt. L] L ] L] L ] [ ] . L L] o 12 70

Ti11 ‘ 2 = i,
Clay, Bandy, k-m o oo o oo 10 &0
Glaciofluvisl deposits
Sand and gravel. ¢ @ e o o 0 0 o @ 5 85
Ti11
Clay, ‘gravelly, aandy, dark—gray ¢ 18 103
Bedrock (undifferentiated)s
Shale. light-gray. e o o 9 0 o o 0 T 110
= 1
161-86-13cee :

USGS test. 19 - Renville County
-(in.Souris River valley)

Fluvial deposits:

8011. silty, black ¢ o o.0 ¢ ¢ o.0 2 2
Clay, - light—tans « o ¢« s o ¢ ¢ o o 20 22
Silt,- greenish-gray, with some
shell material « « ¢« o o o o o‘i 7 29
Sand, Véry COArES€y 2 o o o ¢ o o o 1l 30
Clay and silt, 1ight blue-gray, with
some shell materials « « o o 0. o 23 53
Till and associated- glaciofluvial depoeitaz
Till , .
Clay, pebbly, EYaY & » o & 5 ofe- e .5 58
Sa,nd.. mrs@, and g’ra.vel ° e o o o 2 60
Clay, pebbly, gray; drillers
reported numerous rockse ¢ o <« 8 68
Glaciofluvial deposits
Sr"nd' fine and mediume o« « o ¢ o o 2 70
Clay, light-gray, with shale
pebbles and coal fragments « « « 32 102
Bedrock (undifferentiated): :
Clay, 1light—gray « « ¢« « o ¢ o o o 8 110
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*DOGS -0B WELLS AND TEST HULES IV THE MORALL AREA, Y. DAKd -~ Continued

161-86-13cdc
-V mv
1 Sourte River "‘uﬁq, .
Material o ickness Depth
o feet (feet)
Fluvial depoeits:
Soil. sand:.'bla*... > o 9 o &
Clay.hrom..--....... 16 18
Clay and silt, saudy, soft, dark- '
gray, with some shell material «- 38 56
Till and associated glaciofiuvial deposits:
T111 o ;
Cla,y,gray,pcbbly.......o 27 83
161-86-13doc
USGS test 16 ~ Renville County
(in Souris River valley)
Fluvial dspoaits; i
Soil, clayey, blackc ¢« « ¢« o ¢ o o 1 1l
Glay,'brown............ 2 g
Clay, sandy; light-gray to white ., 1
Clay, sandy, light-brown, rather
uniform in teXtUre « ¢ o ¢ « o o 36 Lo
Till and associated glaciofluvial deposits:
Ti11

Clay, pebbly, light-brown and.
- BPBYse-0- 0-0u0.0.6 06 06 v 0.8 0 60
Clay, sandy. d}’m « o o o 90
Clay, silty,.candy, dark-gray;
. bumerous chips of soft black

shale or claYe ¢ o ¢ ¢ « ¢ = « o 33 123
Clay, sandy,.gray, with much very

coarse sand; numerous chips of

°
W
o

soft, black shale or claye. « « « 2% 146
Bedrock (undifferentiated)

Coal. and black shale outtinga. ee¢ 9 155

.....
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.. ~B0GS OF .WELLS AND TEST HORES IV THE MONAMNE AREAy N. DAKs -~ - Continued

0 %6¥-86-14aad
~USGS teat 20 - Renville County
(4n Souris River valley)

Material Thickness. Depth
. , o feet feet)
Fluvial d‘:posita. it g t
Soil,sandv,'bla.ck......o.. 2 2
cm“liwon6tc\oog>16 18
Silt, blue-gray; some shell i
materhb-.-,.,. ® e . e o o e 9 e e 6 21"
Sand.:barsoo.......... 1 25
Clay, grawelly, gray; come-shell
nateRlakis o v« v oo om0 p o o5 11 36
Till and associated glaciafluwial deposits..
Till
01839 tang gravel.~ e e s 0 0o 0o o o 4 u’o
Clay, sandy, tan s o « » » « » e s 10 50
" . Clay, sandy, blue-gray, and some
smooth black cla’. e @ o & o o o 17 = 67
162-83-31cce
ULG3S test 10 -~ Bottineau County
Alluvium: R 21, » RS
5011. c’.my. blacks o ¢ o ¢ s o o 1 1
Silt’ light—-gray o« « o e -ee L 2
Sand, medium to COBTSE s « « o o &+ 2 L
Till and assoclated glacioﬂuvtal deposits:
T411 (weathered) -
. Clay, silty,. pebbly, light-brown , 12 1A
T111 (unweathered)
Clay, silty, pebbly, gra¥e « » « o 17 33
Glaciofluvial. deposits :
Sand, very coarse, and some fairly
umy&"loocoooo.uo-s 41
Sand, and gravel, very silty . « « 5 L6
Sand, coarse, and some medium very
dir’tygravel........-o 4 50
Ti11
Clay, silty, and gravelly, graye. s« 10 60



L0GS OF WHLLS AND'TEST.HULEY IN THE MOHALL ARNAs No.DAK. - - Obntinued

162-83-3locd
usas t-ct 6 - soeeanuuu couney
Material . " Thicknass Depth
feet (teet)
Alluvium:
5011. clw. bPlacks ¢ o ¢« s o o o 1 1
Clay, light-gray and some medium 3=
mvelo'coobooo'--io-o'o'l 2
Sand, medium and coarse; and some
fine rnd medium graveX s « . . o U 6
Till and associlated glaoioﬂuvm ddpout'n
Till " :
Sil1%, gravelly, - zsgat-broun. B e-e B 10
Siit, sand and gravel, grayish-
"brown.............'.la-‘b 22

Glaciofluvial ‘deposita
Sand, medium %o coarse, and some-
fine-and 'medium gravel, fairly
clean...\...-...... 17 39
Ti11
Silt, gray, and small amounts of
gand and gravol. o ® e e e oy L 50

162-83-31cde :
USGG teet 11 - .Bottinem Gounty

Till end aasociated glaoioﬂuvial ddpodtez

Ti1l :

So‘.ll, Qmey. black. ¢« o ¢ o ¢ ¢ o 1 1

Clay, light-gray; cobblestones . . 2 %

Glay, 'Si’lty, tan ¢ o s o o s o . e 17 20

Clay. ailty. gTaYe ¢ ¢ o o o o o o 19 39
Glaciofluvial deposits ¢

Sand, ‘medium $0-C0aTr8E ¢ ¢ o o ¢ o 2 ul
Till A T AT g :

Clay, silty, eray; medium to: coarse

T e N 19 60



sacs - cDOGS~UF WELLS AND TES® AONES IN T'BFWOHALL AREA, N..DKKi - < CGontimued

o~ 168~83~326b0
USGE-4set 9~ Bottinean County

terial g%cxnese
» : feot

Ti1ll and associated glaciofluvial deposits:
7411 (weathered) .
s°11' cm.u‘ﬁt‘.-o-o )
Silt.‘ pobb!;’; lmt-tm bé eBe
T411 (unweathered:

s’ilt,wmmo.ooooco
Glaciofluvial dwpowite

Sand, very: ooaru; ud fine gmol.

Till
cle.y. eilty, gravelly, light-gray.
Glaciofluvial deposits
Sand, medium to very coarse, and
fine, fairly clean gravel.

partly shale «. o o ¢ o ¢ o o o o
T411
Clay, eilty, very sandy and
mvﬂly,gray_.o......._
162-83-32cch :
USGS test & - Bottineau County:
Alluvium: ! PR e ' '

50119 clayey. blacke ¢ ¢ "¢ o o o 0
Glay,light—gray..u......
Smda.ndgrave].. e e ¢ s 0o o o 0.0
Till and associated& glaciofluvial deposits:
T111 (weathered)
Ciay, sllty, gravelly, yellowish-
“"owno.............
Glaciofluvial deposits '
Sand, very fine; St s & B
Sand, very coarse; Claye « o o » o
T411 (unweathered)- "
Clay, silty, peb'bly, 8TaYs o o o o
Glaciofluvial deposits
Sand, medium to coarse « ¢« o « o o
Sand, medium to coarse, and fine
gravel with much clay and silt .

!
22

10
2
3

10

23

15

th

feet)

3
23

33
35
38

48

70

10

15
20

43

6¢
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L0GS OF WELLS AND TEST HOLES IN THE MOHALL-ARBA, N. DAK{ -°< Continued

162-83-326c0l
USGS test 5 - Bottinean County
Material Thickness th
feet feet)
Till and associated glaciofluvial deposits:
Ti11 .
Soil, clayey, blacks: ¢ ¢ 6 5 ¢ o o 1. 1
Clay. pebbly. lw e.a o o o 1l 2
Clay, silty, pebbly,.highly-
calcareous, yellowish-brown.. . 8 10
Clay, pebbly, yellowish-browne « « 14 24
Olay; silty, pebbly; drown « « .« « 26 50
. 162-83-320002 ‘
USGS test 7 - Bottineau County
Alluvium: ' y
Soil. c:layey. blacke o o o ¢ o o @ I 1
Clay, light-gray, and some sand
andgravelo--........ 1 2
sandandg‘&valoo.eo.ooooo 2 y
Ti1ll and associated glaciofluvial deposits:
Till (weathered)
cm. silty, mvelly. tan o o o o 7 11
Silt, pebbly, olive-brown. . + + « 15 26
Silt, rather sandy and gravelly, >
grayish-brovllc ¢« o ¢ o ¢ ¢ o« o o RS 4o
T111 {unweatherea)
Clay, silty, becoming increasingly
gandy and gravelly with depth,
st-bi'ownos--oc.ooclm 221"
Bedrock (undifferentiated):

Li@ite coal{ gray claye o o ¢. 0 o 6 230



Son: oo -op Wied S PeePitaE Ty Tk woRars Tk #/kcT-"2ontimued

e Y g%_)__.. M‘)
' feet eet

Glactnldriﬁ:
Mmm‘..."'.l...."’ ’ 205

Bedrock (nudifforntiatod)( . B 5 VR T
) . Sandatone. . Tee N3 8T . 4 %{. 55 260
= botis ml" o e o ; !:‘r:o s _o"t ii’o", 8 268
: ‘ mtm. ”fto et . & = % 11 279
& s‘nd-'tm’. M':"Ezo'i-i;i ) s 9 288
- Sendstons, s0f¥. i i s s s v s e 28 316
= . s‘u‘tm. Mo 0-(5 . 0“6-'--'5_' o e 37 353
- IMQ' SADAY o ¢ ¢ a0 0 0 & o 2 e 17 370
Sandstm.fm...-......lo 3&
Mo.nndy...........% )‘"70
Shale and mtm,m. -..1“ 65”"
Note: Log modiffed from Simpson (1929)
s 162825842 -
USGS Missouri-Souris test -
Glacial drift: il A R =
w..ooco.o.o:'o-"‘bo:".o. 1 1
Dabd m m"l,...o.o....-....o..‘ h 5
Clay, sendy, gray, and somegravel, 25 30
w.fmcandmlooo‘-oo, 2 32
_c1q. sandy, gray, and some gravel
nixod..............us 78
Clay, silty, sandy, gray, and some
3 m"loooorocoo.. 78 156
clq sandy, gray, and some
Vel ¢ o 0 ¢ 3 6060000 se 39 195
Clay, sandy, gray, and some
lignite fragments and gravel o « 33 228
Bedrock (undifferentiated):
Clay, sandy, gray, and brown
carbonaceous shal® ¢ « « « « o o 27 255



ba--  30GS OF WELLS AVD TESY HOLES.IN- THE MORALL-ANBAy Xy JiKe - entinued

- Umslmu tost |
ter -\ o pbicknes th
ra® e A2 oot %feot)

Glacial drift:

sou e o .‘.‘. . . . .asn._“."m‘s-!" -I ‘. 1

0187.51'8’.- . o "50""'-3‘.1‘1?,‘ o 3

Send, fine, and gravel oo 6

Clay, gray, with lono gr ni o oo 10 16

g:&,. m. silty LAz g8 0" e.e 27 u3
ay, san u;ﬁ -

u&m.“i eﬂtt. s es W g0
blay, sendy,’eray, with some.”
.gravol..............,zs 105

162-B4-36dcd

. . USGS ‘teet T - Reaville County, ..

Soil, silty, bPlack s « ¢ s ¢ ¢ o o 1
Sand.gra'.lo........'.." 2
Till and associated glaciofluvial deposits:
T111 (weathered)
Clay, silty, buff, and some sand .. .
&ndiQlooococncoq.Is. 18
Ti1l (unweathered)
Clay,. silty, gray, a.nd some aand-

Alluvium:

A\l

and gravel € o 0 0 8 o o0 o o 0 8 26
Glaciofluvial deposits’ ~ ° -
Sana. medium and coarﬂeo e e @ o o 2 28

7411 (unweathered) .
Clay, sllty, gray, and some aand
and gravel; coal fragments' . . . 32 €0

=8 =
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‘LOGS OF WELLS AND TEST HOLES IN THE MOHALL AREN, Y. DAK, - - fontinued

182-8k-3604dc
USGS test 4 - Renville County
Material Thickness Depth
(feet) feet)
Al luvium: A 2
3011. clay‘y' blaCk. e o o o & o 0 1 1l
Sand,:00aTE@ o 4 ¢ o c« 0 0 o ¢ o-0 3 4
T411l and associated- gla.oiofluvial dopouts'
Till . ;
Clay, suty, pebbly, grays « « - o 36 4o
Glaciofluvial deposits :
Sandy, medium ¢ 4 ¢ ¢ s ¢ ¢ o o " @ 2 42
Till
cm.p‘bbu.wo..OOO'oovs 50
162-84-36cdd
USGS test 3 - Renville County
Till and associated glacioﬂuvia.l depositss
T4111 (weathered).
oOil.blaCkodnooocoooro 1 1
511¢,- buff, highly calcareouss . « 12 13
Ti1ll (unWeathecedS
Silt, gray, and some co'bblostonu.. b 2y
Clay, silty, hard, gray, and
g&vel.'.n-ow-o-cooouu 68
Clay, gray, and fine and medium
gravelsooa.'zou‘oooco 2)4 92
Glaciofluvial deposits
Gravel, fine and mediM. o e ‘s o @ h 96
Gravel, coarse, angular, dirty » « U4 100
T411 (unweathered)
Clay, silty, gray, and some sand
B.ndmvell.uaouonooo 75 1-75
Clay, silty, gray; approximately
30 percent sand and gravel . . « 60 235

Bedrock (undifferentiated):
511t and clay, light—-graye. « « « « 15 250



-106S OF WELLS AND TEST HOLES IN THS MOHALL ARSS, M. DAE: - - Continued

: 262~-84-36dde
Um m 2 ~ Renville County

Material Thickness th
(feet) feet)
T41l and assoclated glacioﬂuvial dspoutet

Ti11 :
So ’.1. md’ Y bl ack e o o o 0 ¢ o @ 2 2
cm - -ails 9 Mf e ®°'® o ® ¢ @ & W 1"" 16
Clay s 8ravelly, 0w e s e 9w 20 36

Glaciofluvial d..puitn :
Send, fine to coarse, ald some fine

o gravol...,.......... )4 40
Til1
. cl". ﬂilty. m. EaY ¢ ¢ ¢ o o 10 50
 162-84-36ddd
USGS test 1 -~ Renville County
Alluvium: s
Soil. sandy. DLACK o o o ¢ o & ¢ ¢ 2 2
. Sand, fine to medium, .dark-brown , 3 5
. Clay, eilty, sandy, buff , . « « « &4 9
Sand, very fine, light-gray. . « « 6 15
Till and associated glaciofluvial deposits:
T111 , :
Clay, sandy, gray, .and gravel. . . 30 45
Glaciofluvial deposits -
: Sand, coarse, and fine gravel. . . 1 46
Gravel, medium, vand some sand and
c:-ﬁy..-o.-oco'oo'oo- u 50
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