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ABSTRACT 

The Mohall area includes about 120 square miles in Bottineau 

and Renville Counties in northwestern North Dakota. Mohall, whose 

1950 population was 1,073, is the only town in the area. 

The area is part of the Drift Prairie section of the Central 

Lowland physiographic province. It is characterized by the gently 

undulating ground moraine plain which slopes regionally to the north-

east. It is drained by several southeast-trending intermittent 

streams which run almost at right angles to the regional slope. 

The geologic formations in the Mohall area may be conveniently 

grouped into three units: the alluvium or alluvial deposits, which 

are found in the valleys of the intermittent streams, the till and 

associated glaciofluvial deposits, and the bedrock formations. 

Ground water of reasonably good quality is obtained in the area 

only from the alluvial denosits. 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 

is 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 neriod. Natural discharge occurs 



by underflow down..the stream valleys, by evaporation from open water 

and marshy areasi andOwtranspirs,tioub7 plants. 

The coefficient of transmissibility of the alluvium, n the basis 

of short pumping tests on Mohan wells 3 and 4,is indicated to be 

about 6,000 gallons a day ner foot at well 3 and about 20,000 gallons 

a day per foot at well 4. The specific yield was computed as 0.25 

from the pumping test on well 3. No gravel of importance was en-

countered in the two cross sections that were drilled across Spring 

Coulee near the municipal wells, and the greatest thickness of satu-

rated alluvial deposits found was only about 10 feet, 

A Saturated thickness of 20 feet of sand and gravel was pene-

trated in test drilling along Cut Bank Creek. This is the greatest 

thickness of saturated alluvial deposits penetrated anywhere in the 

area. Ground water in storage in these alluvial deposits has been 

estimated 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 contains long stretches of open water per-

ennially, Therefore, it is believed that the alluvial deposits of 

Cut Bank Creek offer the best promise for the development of moder-

ately large perennial ground-water supplies for the present and 

probable future needs of the town of Mohall. 

Test drilling in West Cut Bank Creek and in Little Deep Creek 

did not reveal alluvial deposits 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 till with ltiviteribelateirelitiolltririal debkietti-:16 the 

surfikoe formatidn'itthe area eiehept where covereWbrihe alItVial 

depeleitli in the street 'reTlease In ttie *hall areai this fbrisittion 

is not-" an important-aquifer and fieWerthali half a dozen wells are 

known to obtain water from it, 'The glactofluVial detosite petetrated 

by the test hones are. not bonsidered-adivite sources for permanent 

municipal or industrial. supplies 134Cantip-their'are to' have 

small-areal extent and the overlying, relatively tipermeable. till 

makes seasonal recharge to them practically impoirsital 

Test drilling in the Souris River Valley about 12 miles west of 

Mohall penetrated as mutt as 58 feet of fluvial sediments, but practi-

cally all the material is clay and silt. No *portent aquifers were 

found there. 

At least 50 percent of all the farm water supplies in the area 

are obtained from wells in the bedrock formations, which probably 

consist of the Fox gills sandstone, the Cannonball formation, and 

the Ludlow and Tongue Rtter members of the Fort Union formation. 

Underlying these formations is approximately 2,600 feet of 

Cretaceous shale, which'is not water bearing. Water from the "Dak:ta" 

sandstone (including the possible equivalent of the Fuson shale and 

Lakota sandstone) may be obtained at depths of about 3,200 to 3,_.0 

feet. The Dakota sandstone" probably would yield water in suffiCient 

quantity for municipal and many industrial purposes in this areas but 

the water is likely to be too highly mineralized for most domestic 

uses, 



Jurassio:fornationsUnderlie.the Cretaceous formations in the 

area. They- da, not constitute aquifers of importance', and, any water 

foul* in.theik-is likely tobctop highly mlneralized.for-post.purposes. 

In the Mohall aree,: by far the most suitable water. for general 

purposes ik obtained from..the:sh4low alluvial deposits in-the stream 

valleys. Of the seven-fiamplaiL of tkis-water analysed,.the highest 

concentration of Aissolved-solide was 1,242 parts per million and the 

lowest, 317 parts.- The iron content ante higher than desirable in two 

samples but satisfactory in all the, others. Total hardness ranged 

from. 196 to 570, which is higher than desirable. Nitrate was present 

in all samples analyzed and was excessively high in two samples. 

Water samples for analysis were not obtained from the till and 

associated glaciofluvial deposits but the water from these aquifers 

is likely to be more highly mineralized than the water from the 

alluvial. deposits. 

The water-from the upper part of the:bedrock is highly mineralized, 

but its mineral content-varies considerably. The chloride-concentration 

of the samples analyzed ranges from 608 to 3,740 parts per million and 

the bicarbonate concentration ranges from 160 to 860 parts per million. 

The speciflo conductance- ranges from 3,150 to 11,120 micromhos and may 

represent total mineralization on the order of 1,500 to more than 6,C00 

parts per million in the water with high chloride and bicarbonate 

content. 



	 	

	

	

	

•• '• .J4•• 11**4 41Wie PaP0ttr01i' trio ZweasttgatSoii: 

/I **Use of MA geetegrinicliteoricsi-Ibleir resource= of-Bottineau 

and Renvilrerereihttes, N. Deft;; is hem gradiclir• tills Milted States 

Geelogleal eocipeestiou with the Werth Dakilta State Water 

0Ottleritearecia Sunray as part of 

a welfig*,4f iefreetlgatiOne of different countlee :111',1he State. The 

purpeffIref these gefleral studiei le ta dellermtae easerremee, 

movement, discharge, and recharge of the ground wateii at the quantity 

and (patty of sneh-eater7trallable for all purposev,Analuding munici-

Ilele 'domeetic, irrigation, and industrial, At presedt, the most criti-

cal need is for"adequate and perennial water suppliei for *any towns 

andd - mtall cities throughout the State. 'or thiuTaasai, the county-

wide studies are being started in the vicinity of-those towns request-

ing the help of the State' Water Conservation'Commission and the State 

Geologist in-locating suitable groUnd-water supplies, Progress reports, 

such as this one, are being released before the completion of the 

general studies so that the data may be made available as soon as 

possible for use in connection with immediate problems. 

The Mohall area, the subject of this retort, comprises about 120 

square miles in Bottineau and Renville Counties, N. Dak. The town of 

Mohall is approximately in-the center of the area. The field work 

done during the present investigation was confined lirgely to test 

drilling•and to the collection of a small number of water samples from 

shallow wells. Pumping tests were made on two of the townle shallow 

supply wells. Test drilling also was done in the SOuris -River valley 



	

	

	

	

(outside the *hall ares'iuresetalitzbove) about 32 miles west of 

Mohan. andrimiesn3A4 -aril preelatiallimei3b,:begause they are of 

sioilkat istereetIteorraisisestal.-evAsites dethIS v01114;101 the area 

Sod areArvirtitame *twist to the . 

The invectieetina was mad* undo s the genuselasepereisica of 

Air Na • Same -Chief,. Gremai-Vatet aroutv Vetei-arNWROeft Zinslon of 

the 11. Si -Gude/Aga. Survey* The test 4atilllaces4 cithsilteld 

hash; Anse dome -. fall of 1911tunder..ths divas* supertrAejom of 

Well .records and logs and,ebamicalAnalyseiref-gman# meter 

- compiled by the Ground Water Branch personnel -woOling .on:-the Missouri 

Basin .projeat were made arailable to the writer, r, Meet et..tkia•Jdata on 

wells and chemical analyses given this report wore colotainikd during 

that -work (Waring and LaHocque, l949). •.s 

Information in regard to the_geology of the area was tarnished 

by' members of:the- Geologic Division of the ?edema Slimy-and topo-

graphic maps of the area' were made available by the.TopogrAphic 

Division. 

Test drilling,ra* done by Pay Iltudelson and George McMaster. 

Work was facilitated by.the excellent cooperation of residents in 

the area and by the interest and assistance of the Noball Water 

0011111111010II$ especially through the efforts of Mr. Page and Mr. 

McDonald. -

Ghemical analyses of 6 water samples from the area were made 

by the North Dakota State Department of Health and' this assistance 

iv gratefully acknowledged. 



Previous Investigati*nl 

General information concerning the geology and ground.-water 

resources of Bottineau and Beinville Counties was compiled by Simpson 

(1929). He also made a short special investigation in 1935 for the 

town of Mohan in regard to the location of a municipal ground.-water 

supply, and submitted a brief report to the Mayor and Council. 

During the years 1946-4, the Federal Geological Survey made an 

intensive investigation of the occurrence of ground water in the 

Crosby-Mohan area in connection with the proposed irrigation develop.. 

ment of the northwestern part of the State (Waring and LaBocque, 1949). 

Also, the area has been mapped topographically and geologically. /Inch 

of the information obtained is as yet unpublished and is not in final 

form. 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 beet 

The Mohall area, as described in this report, is located in north-

western North Dakota and is divided about equally between Bottineau and 

Renville Counties (see fig. 1). The central part of the area is about 

17 miles south of the Canadian border. The area is approximately 10 

by 12 miles in size and includes parts of Rs. 83, S4, and 85 F. in 

T. 160 N., all of Rs. 83 and 84 W. in T. 161 N., and parts of Rs. 53. 

and 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 PHYSIOGRAPHIG DIVISIONS IN NORTH DAKOTA (MODIFIEDAFTER SIMPSON) AND LOCATION OF MOHALL AREA 



 

	 		
	

	 	 	

	 	 	

	 	 	

	 	 	

	

		 	

	

Arming is the main occupation in the area, wheat being the 

major crop. Mbball serves as a trading and shopping center for the 

people living in the surrounding farm area. 

The a4 mate of the Mohan area is characterised by the hot summers 

and cold winters typical of this section of the United States. The 

highest recorded temorature at Mohan is 107°7. and the lowest, 390 

below sero. These and other climatological data are taken from records 

of the U. S. Weather Bureau. 

The average annual precipitation at Aohall is 15.19 inches, dis-

tributed by months as follows, 

Month Avg. precipitation Month Avg. precipitation 
(inches) (inches) 

Jan. .34 July 2.45 

Feb. .35 Aug. 1,91 

Mar. .71 Sent. 1.56 

Apr. .96 Oct. 1.04 

May 1.98 Nov. Q54 

June 2.,93 Deo. 042 

Total 15,19 

The following table shows the annual precipitation at Mohall 

from 1894 through 1949. The greatest recorded annual precipitation 

was 25.87 inches in 1944 but an annual precipitation of more than 

20 inches has occurred in only 9 of the 56 years of record. The 

driest year recorded was 1902, which had only 6.58 inches of 

precipitation, but only 4 years are recorded in which the precipi-

tation was less than 10 inches. In two periods annual precipitation 

has been below average for three consecutive years. 



	

	

	
	

	

	
	

	  

 

	 	

	

	

	

beil°f!'"171 d°111- salliAbritillieVARAWNOPiOnilVe 

bfi " litt '"filitAtificif 4.1 ' 'PRAitat ion 

Au% ri.mwil.lit. . xl 'Ille -' 3., 1.80 

ft 
44*, .._ ciri 

191,7 

itg
10.93 
25,20 

19118 
1 NI
1 

13.40 
19.16 
24.90 

• 15.04 
21 3 

0 11 
Ire 

AT.3115" • - 2 00 
1,29 

Does I c;? t prep t tat,iam for .looth of TlarAit:,. 

In view ifeilleitrifitirhifilipelifiPinikelY -ithit 

supply in th&e area theit ie dependent upon seasonal precipitation for 

recharge should contain sufficient water in storage to enpply pumpage
•;:-.7 • 

requirements an4knatural discharge demands for period of 3 4• , _• 

years, when recharge isp7 bt below normal or entirely lacking° 

The Metall area is part of the Drift Prairie section of the Central 

Lowland physiographio province. It is characterized by the gently 

undulating ground moraine plain that slope ;tonally to the north, 

east. The area is drained by several southeast-trending intermittent 

streams which run almost at right angles to the regional slope* The 

streams were formed as distributaries for the meltwaters from the 

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

9— 



	

	 

	

	

	

	

	

	

connected by less developed,4eieRcdepp/ %944ws, which functioned 

41-44p! time or another, as,, t, ice 0440 melted. Ati4a !lot clear 

whether the network at malways everftnotionedt a a a whole ,off, whether:1 

various parts were used fit differentr*mes. Tbiaarcest anitbeat 
— -;

developed of these striae. is Out MainWervek, *aiFcromies :-91*-north, 
.[ r •-• 

eastern part of the area. West Ost*tok Oreakwie- iiiibutarn Joins it 

about 6 milei east of Vphail: PP to t0001,-- souttnisit- trom it s 

junction with- West' Oat tauk .Creek north:40UB/ part'pr,the 

Arita and crosses State tIshwa 5 alMicrinniveast-Fritahar4.ithere it 

takes a moreecutheasteriy- courservIlilleling.thrtnoipa***ectional 

trend of the• other streams. LittleZiby Creek:armless- two iontktrestera 
.r 

ih in 

Sec. 33, T. 161 N., N. 84 W. 

Which of the area between the- is 

Antegrateli drainage net having been diarcelopf14, 

part of the area, and an unnamed tritothry joilis-W-froffi-theto- t

Present Water end Yiture 11444e 

At the present time the Mohan area is almost entireli dependent 

upon ground water to supply all water reqUirethenie. Yam supplies 
f 

from deep wells t'Opingthe bedrock formations are in general "too 

highly mineralised for satisfactory domestic use, aid in many places, 

rain water is caught and stored in cisterns for such use. In addition, 

a considerable amount of ground water for domestic use is obtained 

from shallow aquifers along the intermittent streams and ie hauled 

to many of the farms by tank truck. 

The town of Mahal has municipal water-supply and sewage facili-

ties. The present water supply is obtablied from four shallow wells 

-10-



 

	

	 	

	

	

	 

	

  	
	

		

	 	

	

	

	

		 			 	

	 	

	 			

	 	

		 	 	

	 	

	 	 	

	 	 	

	 	

	 	

	

	 	

•• 
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.-.LeS Siegel IbectIfiaionelicIFAINellgostalifeatclaviatiiVilut-2t14 suPPIY 

• 44 Irrattiosastai toseloiliorasiewlkilifflie4s 'PON t misPrTiirnthil• 

410,40601W10C40,r41411110opuraaa ice . • f 

• taimtlacUbliktabighlio,novittagf,,w SRL t40 yes : metered 

frikkbettVineeiver0011 tielifick9A larsoglik iPlek,S1:5194°..- :124! 

&Muir amodlikifekittirviosicittpr*OlriMellta 4.44101'. t#en ' is 

• 06 144414 .40#844.Wrk Olk.114.140+.644446 147011 14461 • 

-v fl too*** awootioatitaiiciteikatUllitNit lad hes#44T491,r8711t,?,or 

"0- or, valletiMedt*Iletir . 1 *AA 

Metered Use of Water by the Town of Kokial
% ., • • - ObLIWINIFYkt4ollaielfilPsiktrt .• ..t __, 
.ftmi : '....1'1..:" delagii •I.v.-e4W1 SITT.:, 1401*::C1.111,..'7. , 1•915, 

, ,Zan*. lilihr: l'c -1 -.- :..,..: / : ,.,',- ;711 - :ear y f. . 688 

Peb. L 'Ail !. • ,-rz f..i.±.. 624 : uz_!.. :-. 369 

. Nam 7 ; A- ....141t ' .. 57911:::. '.;. 383 

. kwitdi ..:,-14441g-; 1.7.., , . - - 414 
a 1,460 467 --,,,.-- mar- ,---, 2,.. : 4r .....1 '7511i. 

June. Agai, 690 

July i .. )14147.- b 1,187 583 

Aug. 549 583 

Sent, 532 514 559 

oct. 663 573 555 

Nov. 524 430 

Dec. 404 417 

Total 6,027 5,947 

a,Total for months of April and May, 
b,Total for months of June, July, and August. 
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The 'annual nee ofabott galteill- i -19146-And.1947 

represents . im average ditiltjcafisifittStion of oau about 16,400 gallons. 

thi gni- -6i montlity ciiiiii8eIptleiVirts-•690,000 gallons 1* litas 1948,ate 

representing en average daily consumption of 23000 gallon*, for the 

month. •the least minitiffetteqiiiribit the- period• tabilated is indi-

cated as 16,0150‘gallons ii'January,1.914,T, et. all average daily 

consumption- et only- about 5,VI-. &time' fbr the momth. Thie - figure, 

however, isieirit t-60 1o' to iwepreeent.faiiily the itiaimum monthly 

consumption of Witter.-- The' limpet* MoDthly Wiwi wear 369,000 gallons 

in February 1948, representing an average dallroonsumption_ of: about 

12,700 gallons for the month. 

There is a great ifatef .01, 'satisfactory quality for farm 

use throughout the area. However, et= i-the present time, the only 

single need. far a water supply of reratively large maalitude is for 

the municipal and industrial requirements of Mohan. It is estimated 

that a dependable water supply on the order of 75,000 gallons . a day 

would fill this need. Additional demands for water for municipal and 

industrial purposes may arise in the =future, depending upon how the 

development of irrigation farming under the Missour-Souris project 

may affect the municipal and industrial growth in the area. 



		 			

	

	

	

GBOLOOT iidiregiiiiiiiiiikarisouND WATER 

• •••' 411*. .•:t* *4'7 • '.") .1'1 'Isbgaltiaft'oliZS *C 'f: I ' ' ; 116 .4: 

4 isiliattia water 

i;isiiiileioteigia-lorsiiifeinii mei ocnivoniesitlile 

grouped into three types: (1) iiiirilfltvitlirci4 alluvial deposits whioh 

iatiefl al' tie le) the till 

anti -asdocifited glactOttfil a.duffo, in/PI the ledriok *formations. 

4i1t4441alciepooilfew is used 

to ii8itid• all the' shiet1814iyitiescikeil mtö find tnthi stream 

valleys, altholigh. muCh of thisi- iiailirfilefinably:witi deposited as 

glacial .eidtwash in the atria: 

The alluvi deposits and. the.gionna'meinins'of'till-and associ-

ated glicloflavial - dePolitliitthesii6iits etOsed in the area. 

The bidiodk formations dAdlli the till. and associatiWtlaciOfluvial 

dep°sits and extends downteareto tniknein depths in Ude- area. They 

are rsoognised in the area In log of only one well, 'which was 

drilled to a depth of l icrt:feet bdt • did not reach the:ballement complex 

• of igneous. rocks. It litilelieved that rocks: orPaleocine, Cretaceous, 

and Jurassitir ages were yenetrated in this test hole. 



...4rWitY# (4131Eatt 

Essentially all ground, imOcT,Olconomie importanee is derived 

froakmaipitaticph..41;ttr ini* may elthsr-enter the ground by direct 

penetration of rain or:mOted.snow or percolate to the ground-water 

body from streams, lakes..02 ponds. 

Praotically49.11.0=0,„watfr is in proems of movement through 

the ground from a place. pf iutake:,,r-re94Fse to a place of disposal 

or discharge. The rate:0S mqvapat may be diffexent indifferent 

areas, but velocitieq:4 a,few tolD09.,t Ow hundreds of feet a year 

probably are most common under natural conditions. 

Discharge of the ground water may occur by direct evaporation 

from the soil surface orjram lakes and ponds'by tIcatspiration of 

plants in areas where the ground-water level is at or near the surface, 

and by seepage to streams. In some places where the physical situation 

is suitable, water may discharge from.. one ground.-water reservoir to 

another by slow percolation through the separating formations. 

Any rock formation or stratum that will yield water to wells 

in sufficient quantity to be of importance as a source of supply is 

called an "aquifer" (MeJnxer, 1923. p, 52). The water moving in an 

aquifer from recharge areas to discharge areas may be thought of as 

being in "transient storage" in the ground. The amount of water that 

can be thus stored in an aquifer is dependent upon the porosity of 

the material composinb the aquifer and upon the volumetric dimensions 

of the aquifer as a whole, 

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

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



1441 water may be held in the ,Bore !kw!, 1.1j4solaXiyx Wein, between 

the water and the rook material•. . The voluwe 9f water that will 

drain by:grayity from,a unit of the saturated rook material expressed 

as a percentage of the volume of the rode is called the "specific 

If the water in an aquifer is not.00nfined by impermeable strata 

above, the dater is said to occur undlor voter-table conditions. In 

tLio case, water may be obtained from storage in the aquifer by 

lowering the,water level, as in the vicinity of a well being pumped 

which results in gravity drainage. 

If water 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 is said t* occur under artesian 

conditionJ. In this case, if ideal artesian conditions prevail, 

water is yielded as the water level in the well is lowered, but the 

aquifer remains saturated and the water is yielded because of its 

own expansion and the compression of the aquifer due to lowered 

pressure, rather than by gravity drainage. The water-yielding 

capacity is called the "coefficient of storage" and is generally 

very muoh smaller than the specific yield of the same material when 

drained by gravity. The coefficient of storage is defined as the 

volume of water that will be released from storage in each vertical 

column of the aquifer having a base 1 foot square, when the artesian 

water level falls 1 foot. 



	 	 			
	

	

4atioad4,.twti-- transittiettilsori or lees 'Ribee17, 

POreepdeni -are very 
- % ae • j Inq.» ,p n 

Mar or 'tot' istogineotedriiii thilY are in elay; tfie Ls transmitted 

very slowly or not at all, and the rock is said to be impermeable. 

and andiiavel ii generally 

more immatiAile than'ansolidiaed taki and, thorefore, generally is 

more itporiant as a krii#Uni-wailrigi;481;: i&mea*iis, however, 

the consolidated tioL'elii highly perieabie and idnctiOn;ii important 

reservoirs. 

The permeability of a rock may be expressed by the "coefficient 

of permeability" which IS defined in laboratory use as the number of 

gallons of water that will pass in 1 day through a cross section of 

the aquifer of 1 square foot under a hydraulic gradient' of 100 percent 

at. a temperature of 60°11. It also may be defined in field use as the 

number of gallons of water that will pass in 1 day through a strip 

of the aquifer 1 foot high and 1 mile vide undbr a hydraulic gradient 

of 1 foot per mile under conditions prevailing in the field. 

The "coefficient of transmissibility" is convenient- to use in 

ground-water studies because it indicates characteristics of the 

aquifer as a whole rather than of small sections. It is the average 

permeability of the aquifer multiplied by the saturated thickness. 



	

	

	

Alluvial Deposits _T ,, _ 

The alluvial deposits in the valleys pfs the intemittent streams 

and in the connecting spillways are the only source of mound water 

of reasonably good quality in the Mohan area. Figure 2 shwa the 

principal occurrences of these deposits as they have been determined 

from preliminary Clta obtained from the Geologic Division of the 

U. So Geological Survey and modified to some extent on the basis of 

recently published topographic maps of the area. and the test drilling 

done in the present investigation. The deposits consist of materials 

which range in size from clay to stud and gravel which may be present 

in almost any proportion. Beds of relatively clean sand and gravA 

occur as somewhat discontinuous lenses along the streams and are 

somewhat separated by less permeable materials such as silty or clayey 

sand or clayey silt. The thicker sand and gravel beds are the best 

potential aquifers. In much of the area the alluvial deposits shown 

on figure 2 do not have sufficient thickness to be important as 

sources of ground waterr, 

The lack of continuity in the sands and gravels, both along the 

streams -e/ticaily, probab]y 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 isolated from the main mass of the glRcier. 

The resulting outwash deposits probably were reworked later or were 

covered over. In some places, ice—contact deposits may have been 

formed in the channels and later covered or reworked. Also, the 

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

—17— 



	

	

to the temperatures froar-iikrkiiiieWassitinsi and from year to year. 

This variaiiou In the oi WiteifteisAie'ioetula result in 

Wie depotition Orkaatirtils 
4 .. 

t3saiment deposition in the akannels prebhbly has been continuous 

from late Pleistoceie time to the pi6ini, taking place principally 

during the spring rnnoff• The bodies of staiMiingifaii#- In the valleys 

act as small basins for lacustrine sedimentaiioh, and the irregular 

profiles of the stream bottoMs may conittftWa series Of 'pockets 

or baffles which laigeli'prevent'eiteneive dioisnagad mare ion of 

the coarser materials. 

Because these aquifers are not widely dititribdted throughout 

the area, only a small number of the fume obtain ifa4er supplies from 

them. Howere, the municipal Water supply of the town of Kohall is 

obtained from these deposits and much water for rural domestic use 

is hauled from the Becker well, (160-84-8ac) which also is dug in 

the alluvial deposits. 

Significant amounts of recharge to the aquifers may occur through 

the direct penetration of water during the heavier rains, especially 

in the spring or the fall when evaporation rates are low, but probably 

little if any water is contributed to the 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 natural subsurface drainage cf 

the upland areas. However, the most important recharge to these 

aquifers occurs during the spring runoff period when subStantial 

surface flows may result from the melting of the accumulated winter 

— 18 — 



	  

	 	 	 	

		 	

		

	

		 	

	

FnOwee Mtring this period much more leiter generally is available 
,, la xliscitiNaT4 y:loan ilmcbc, 

than co be absorbed by the eqUifers and part of the eirfaCe runoff..oe.t*t) , traf '0431 "CO , .mil wo f 

ifty b thouOt of as "rejected recharge", or water thel Mould have 
!•:" )*), tt, • 7 • 

been absorbed by the aquifers if they had not been saturated., 
z,r • . 

The water absorbed by the aquifers may be thought of as being 
• 7.4Cis.; 

in "transient stomp", Natural disposal processes are constantly 

removing 'the water from the aquifers so that they would eventually
•• 14 

dry up entirely if not replenished from time to time. Natural
!. . -4: -

disposal results from downstream underfiow of the water in the aquifsrs
!.• . 

to lower parts of the valleys and eventually to the permanent streams. 

Some of the valleys contain long stretches of open water that is 

perennial, and a considerable amount of water is evaporated from 

these areas. Evaporation and transpiration also remove a consider-

able amount of water from marshy areas in the stream valleys, 

Much of the test drilling done in the Mohall area was directed 

exclusively toward the determination of the character and thickness 

of the alluvial deposits. Geologic sections across the stream 

valleys at various locations in the area were prepared from the 

data obtained and are shown in figure 3. 

Spring Coulee 

The present municipal water supply for the town of Mohall is 

obtained from four large-diameter dug wells located in Spring 

Coulee near its junction With Weet Cut Bank Creek northeast of 

town (see fig. 2). The wells are connected by pipeline so that 

water may be pumped from wells M2, M3, and Mt to well Ml, from 

whence it is pumped to the pressure tank in town. Well M1 does 

-19-



		 		

	 			

	 	

	

			

	

	

			 	
	

	

		

		 	

	

:1 •!348W 67''. .i3 IF:florr lat-. 7e7 

not prodnee mash water and serves prinaipally as a Small collecting 
'floairt Inct eri.j fi 

basis for the water rasped from t other wells* Daring October 
'ket • •-• •••? • -_`. • -

1948, most of the water for the town was:Pupped from well M2 and 
.• • • • 

Short ping tests were made en wells 113 and 1g6. 
' -

. Jf 

Well X3, 15 feet deep and 10 feet in diameter, was pumped about 
: - - • 

•3 hours at a rate of about 100 gallons emirate with a resultant 
•,•.1f7 "* 1. r 

down of. 5.03 feet. The water level beta. re pumping was 6.70 feet below 
" • ., 

land. surface so that the total depth of water in the well vas only a 
• *:^ s".• 

little more than 8 feet. 
.. • 

- - • -• tr.! ":7!: 

Yell HA., 16 feet deep and 10 feet in diameter, was pumped about 
, • 

16 hours at an average rate of 41 gallons a minute with a resultant 
7,- •....!'-/1":,...cion : 

drawdown of 3.16 feet. The water level before pumping was. 8.58 feet 
. . - . 

below land surface so that the total depth of water in the well was 
• t. • • 

only about 7i feet. 

The data obtained from these tests were analyzed for the coef-
• • : *".7 .-.!.19.±. 

ficient of transmissibility by the modified noneqmilibrimm formula 

(Cooper and Jacob, 194, pp. 526-530, bit it *as recognized that 

the conditions under which the tests were made differed considerably 

from the ideal conditions assumed in the derivation of the formula. 

Corrections were made where possible-but the results should be con-. 

sidered for reflect onlgElibm magnitm40.of the coeffidient,,: gn this 

bastes the coefficient- oc, transatieetbility;:for the test on well. 1(3 

was- found to be about -6000, iallons a- day p- foot and, that for well 

**about 20,000- gallons wday.-ne*fooV.,, The specific. yield was 

estimated. to. be 000:0.25 from the: test • Gni well, )43., -• • -

20. 

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


Section Aval was drilled across 'Spring Coulee-led wet along 

thebactiam lintrabeut. threeh.eighths of a mill:gorthret well M4 

and section C-Ct was: drilled across the same stream- about 1 mile 

south-along the section line by well K3 (see figs. 2 and 3). No 

substantial thickness of.gravel was found- in the alluvial deposits 

in these test holes. The only material in t.he alluvial deposits in 

these, sections that can be considered of importance as an aquifer 

is the upper sand in test hole 16,(MottineaurCounty). The ;Ilickness 

of saturated materieLat this test hole is only about 10 feet. 

The garfaceArainage. of Spring Coulee in the vicinity of section 

C-C' is-not well defined. There nrobably 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 south. The direction of the underground drainage or 

underflow probably is similar to that of the surface drainage. During 

the fall of l94.8 there were several stretches of open water along 

tiring Coulee in the vicinity of wells M2 and M4 and northward. 

Cut Bank Creek 

Cut Bank Creek is the major stream in the area and from most 

standpoints its alluvial deposits hold the most promise for the 

development of moderately large perennial 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 Canada. Much of its 

length in the area is occupied by stretches of open water that, 

according to residents, have never been dry. 



	

• The results of test. aril:lbw SCIVAIV tits etrubas amilhown in 

siattott it4114,- figure 34 Tan• thtw seetten MOS test 31(Bottrinesor 

Ctianty) peaetaiited 27 feet' of alluvial: deposits bf which- 20 feet 

Was.aittuabated. tea am& grtYslo ' This is the: greatest thicimesa: of 

taiere depbeits fount- albriblre in. the; aria, acwell• ae the greatest 

eeturated thtbklaet4 

The cross-esotional are& of-the alluvial disposite shown in 

section 3-110 •is about 15-000 square- feet.: The average elope of the 

streat flaor-_ .amd:•the waters table' aver a letwedt of; several- miles is 

about '2'.filetiper Assuming an averegirperamiabilitzt:ilf 1,000 

gallons a' day per square foot for the sahOrated.Material4 a cross-

beetional.area:Of 15,000 square feet gad' s slope of-2:feet per mile 

at section Z-J', the underfiow across thia -ti,,ction would be 

15, 000 X 1,000'1 2 = about 5,700 gallone a. day. Aseuting a specific
5,280 

yield of 0.25 and the section deicribed above,' thei,-amotuit of water 

stored- in a 1-mile length of stream Chh:be oorsidted as 15,000 X5,280 

lc T:5 X 0.25 = about 150 million gallons. 

A use of 75,000 gallons a days 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 estimated to be in storage in a 1-mile length of 

stream. 

It is believed that a water supply satisfactory flr the present 

and probable future needs of the town of Mohall can be developed from 

the alluvial deposits in Cut Bank Creek. It should be apparent from 

the foregoing estimates that most of the water used would be taken 

-.22-



	

	

from local storage and the perenntaidequacy of such a supply would 

aetind-ipterthe Oblialla rtpleniihmeli Ofihevalit4W It is probable 

tit merit:AtmAi; tae veld belrectutreit fer'ontilifhoseorreieration 

of+Sthe:wikterLetiPply syetemfand an arrangeMent of seVeral wells simi-

likrier the preset well f4- lit411:gpringr Csaltitt' El:Ott be dbeirable. 

Thotead of Went, some typip of infiltration- -systili-or Collectors 

might be used' to- advantage in• connection witirtevelopmente in . these 

depheit 

It should be noted that the test tole (Mtesouri-Souris 161-83-

i3doe, drilled on the west side of the stroimuchannel 1 milei-south 

of 31-311 penetrated 13 'feet- of alluvial deposits, of which 12 

feet was sand and gravel. The thickness of saturated alluvium at 

this location is probably about -6L or-9 feet. 

West Cut Bank Creek 

Four test holes were drilled across West Cut Bank Creek along 

the section line 1 mile east of the present Mohan town wells. The 

results of this drilling are shown in section B-B', figure 3. The 

alluvial deposits penetrated there were thin and of little or no 

importance as aquifers. 

Two test holes (Missouri-Souris 162-84-25dd1 and 25dd2) drilled 

in West Cut Bank Creek, penetrated 5 feet and 6 feet of alluvial 

deposits respectively. 



	

	 	

. Iii4ti* Deep Creek • 

. Tvp spetioaw (D-DI 7 were *croaks-Littler Peep 

cIteek in thweouthwestern part of the area anit-,tiae reekats of 

drilling are shown- im-figare 3. USGS test 9 !,Renville County) 

penetrated 20. feet of- alluvial deposits consisting-principally of 

sand and gravel. However, all:this material is higher than the 

bottom of the-Oreek. Valley. and 'the thickneee. of saturated material 

is probably not more than one-fourth of the total thickness. Estimates 

based on the thickness of- saturated materials at the Becker well 

(160-84-8^c), located-in the same depoeit.about ons4ourthrmile south 

of the test hole, would place the saturated thickness of these deposits 

at about 3 feet, 

In USGS test 14 (Renville County), 17 feet of alluvial .deposits 

were found. The material in the lower 6 feet of this hole was sand 

and gravel. The hole was drilled near the lowest part of the stream 

valley and the saturated thickness of material is probably about 10 

feet Because of it4 limited width and the heterogeneous character 

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

development of moderate to large supplies. However, it should be 

suitable for the development of individual farm supplies. 

A test hole (Missouri.-Souris 161 —85-24aaa) drilled in Little 

Deep Creek along State Highway 5 penetrated 11 feet of yellow clay 

containing gravel and boulders (probably 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 deposits. 



Use of Underground Cdt-Off Structures 

Some consideration has 'been -given to the possibility of utilizing 

cut-off structures of some type sol,des -the streams in order to stop 

the normal ground - rater undirfloti along the streams and thus increase 

the amount of ground water that Wiidld be available to wells located 

Upetriam from the structures: A specific example that has been con-

sidered is a cut-off across spring Coulee just south of the present 

Mohan supply wells with a view to increasing the supply that would 

14 available to the wells, especially ..,uring the drier years when the 

water levels are lowest and water domande greatest. 

Such cut-off structures would not conserve water in excess of 

the natural underflow along the streams. In view of the estimate of 

approximately 6,000 gallons a day as the probable natural underflow 

along Cut Bank Creek in the area east of Mohall, this probably is the 

maximum 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 proLably would not be 

efficient to construct them closer than about 2 miles because of the 

low gradients of most of the streams. 

Actually, there may be a ground-water divide in Spring Coulee 

in the vicinity of well Ml so that normal ground water flow in this 

part of the stream may be to -the north. If this is the case, the 

construction of cut-off structures in this section might diminish 

the supply now available to the wells to the north. 

. 25 



Any rise in water level that would. result from the use of the 

cut-off structures would increase the amount of water subject to 

evaporation and transpiratioa by Dl ants, and it is possible that 

the increased: waste of water- La Valis manner might offset entirely 

any benefits that would be expeoted to result from the, cut--offs. 

The construction of dame, of sufficient capacity to catch and 

store the spring surface runoff would be effective on some of the 

streams and, might provide dependable supplies. The feasibility of 

such structures would have to be, considered in the light of con-

struction costs, storage demand, damage to areas that would conse-

quently be flooded or waterlogged, evr-koration and other water 

losses, and the amount of water available for storage from surf ,ace 

runoff. 

Till and Associated Glaciofluvial Deposits 

In the Mohall area the till with its associated glaciofluvial 

material is the surface deposit except where it is covered by the 

alluvial deposits in the stream valleys. 

The till is a heterogeneous mixture of materials ranging in 

size from clay to boulders and lacking stratification. The till in 

this area is not an aquifer as it is composed principally of clay 

and silt. Glaolofluvial denosits consisting of sorted materials are 

included in or are otherwise associated with the till. These deposits 

vary considerably in thickness, extent, and degree of sorting and thus 

form aquifers of varf.ing degrees of importance. Aquifers of this 

type are of great economic importance as sources of stock and domestic 

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

- 26 -



	

	

	

	

	

this riating. lamina thotitanetltilleniebt !paining- to veils. 

•i:f z • - Xa t..let *hall ritifa t t le&aniiosiated 

depti.sits not. -bdnitittite; an' impcirtant-aiminn‘ Fever than_ half 

a: dozen wells in. theentirb area are- kaain to Obtain: water: from 

these depositso . 

Thi4thieknest of this till - and associated glaciofluvial deposits 

rates& from .161 to 25er feet, in' ler tesdriocleat. drilled- by. the U.. S. 

Geological Survey, that completely penetrated the deposit. The. log 

Aq- tho .1; C. nther welt (161-83.4960. reported:by .Sippeet , 

indieat stv_ a thiokneis of 320 feat of the dopooit at that location. 

On the othOr hand; the log of the A. R. JOnes Oil & Operating Co. 

well gyp: .1. (161i4814.17iii) indicatet a -thidknesa of only 65 feet-and 

the. log of the Graitt Arertcan teas & oil Go. well no.;.5 (161.84-21n1) 

indicates, a. thiciess of 75 feet for the deposit (see .oga, pp.. 54. 61.43). 

Of am; aggregate thickness of 3,377 feet .of the ,Jdpapmeit encountered 

in 35 test; holesi;Alta 12 percent oonsitrtig1-.04,--Porte4. materials but 

only 2 iaetclant:.contathed. sorted. material' oompoaed pradokinantly of 

sand .and 

The occurrease of 'glaciofluvial deposits encountered. during the 

test drilling are shown in figure 3 and more detailed information is 

given in the well logs. . • 

The upper glaciofluvial deposits shown 'in sections A,A1, B-31, 

and 0-41 were thought to be Tiotential - dources of ground water for 

municipal or light industrial 1144 because the depOsits probably are 
J.• 

connected, thus forming a rather .extensive, though thin, aquifer. 

Also, the deposits are sufficiently near the surface to receive a 
•111• 



significant amount of recharge throes the this-till DMA* Row" 

ever, subsequent to the Geological' Survey 'set drillings three other 

toot holes were drillefinear- US06 test 6r Mille County) and USGS 

test 16 (Bottineau CouVti). bra private driller, who reported that 

water in any practical quantity could not be developed from the-

glaciofluvial deposits encountered. A test well was drilled also 

near USGS test 6 (Bottineau County, section A-At) with similar 

results, 

Several other glaciofluvial deposits greater than 10 feet in 

thickness were encountered and these are shown in figure 3 or are 

described in the well logs. The greatest single thickness of these 

materials was found in USGS test 0 (Renville County, section F-11 ), 

These occurrences are not considered potential sources of permanent 

municipal or industrial supplies because they are likely to be of 

slight areal extent and the great thicknesses of the relatively 

impermeable overlying till maks seasonal recharge to them practically 

impossible. Certainly these deposits should be thoroughly explored 

by wells and exhaustive pumping tests before any very expensive 

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

Souris River Valley Deposits 

Five test holes were drilled in the Souris River valley along 

State Highway 5 west of Mohan. These holes were drilled to determine 

whether materials similar to those composing the productive aquifer at 

Minot, N. Dak. (Akin, 1947), were present 1.21 the Souris River valley 

near Mbhall. The results of this test drilling are shown in section 

G--G', figure 3, and . the materials penetrated are described in the well 

logs, 
- 28 -



Ai- mph as 9115_feet at fluvial sedimeakikviie..01109PMV,* In the 

Valley but practically all:the material is clap WO silt, Only a 

few thin layers of sand or coarser material 'we found in-the fluvial 

sediments and the undirlYing till. No indication of a deep preglacial 

valley or other "low" in the underlying bedrock was found, Similar 

conditions were found in test holes 162-86-2800 and 159-85-10ac, 

which were drilled in the Souris River valley as part of the Missouri 

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

Bedrock Formations 

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

area are obtained from wells in the bedrock formations underlying the 

till ar.d assocta',ad gLaciofluvial deposits.- The shall west occurrence 

of bedrock repJrted in the area is at the location of the A. Ro Jones 

Oil & Onerating Co well no 1 (16144-17da4 where it reportedly was 

reached at a depth of 65 feet. In the Great American Gas & Oil well 

no. 5 (161-84-21bbi) bedrock reportedly was reached at a depth of 75 

feet. However, the least depth to recognizable bedrock found in any 

of the USGS test holes in the area was i84 feet in test, hole 

16C-84-5cdc. The greatest depth to bedrock in the USGS test holes 

was 250 feet in test hole 161-85-24aa, but a depth of 320 feet was 

reported in the J. C. Fisher well (161-83-19dd). Farm wells in the 

area are as much as 652 feet deep. 

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 stratigraphic equivalent, the Cannonball formation). 

Simpsdn (1929, po 201) states that the Pierre shale forms the bedrock 

29-



	 	
	

	 	

	 	

	 	

	 	

	 	

	 	

	 	

	 	

	 	

		  

	 	

	

Webb, in the, iinittAirrf pezt of Ronvillet elturtr %IV-Ude formation 

*no not-enoountered in the OStest hoUe drittist the• istost• 

lifebring' to" Waring and La200cpw (3.9149, T6 39) sail*ndieation that 

the Cannonball fbrmation underlies -the:Pielatooener deposits in much 

of the eastern part' of the area. (Orosby-Mohall area) is the wide-

(Tread distribution of ground water containing chloride( -ranging 

from 1,000 to 4,000 parts per million." Additionally,' the Cannonball 

formation crops out near Velva4 ftiOter, and Grano'N. Bak. "Some 

consideration should also be given to the possibility that the Hell 

Creek (Lance) formation and Fox Hills sandstone are producing aluifers 

within the Crosby.-Mohall area." 

The following table shows the formations underlying the Mohall 

area to a depth of 3,872 feet, as determined by Dr. Virginia H. 

Kline (1942, pp. 368-369) from a study of the A. R. Jones Oil & 

Operating Co. well no. 1 (161-84-17da2). 

Formation Thickness pepth 
(feet) (feet) 

Drift 65 65 

Fort Union 207 272 

Lance 218 490 

Fox Hills 110 600 

Pierre 1,820 2,420 

Niobrara 180 2,600 

Benton 600 3,200 

Dakota 40 3,240 

peon 30 3,270 

Lakota 70 39340 

Jurassic formations, 532 3,872 
undifferentiated 

Total depth 3,872 
- 3o -



	
		

	

	

		
	

	
		 	 	

	
	 	  

	 	

		 		

			 			

			

	

	 	

		 	

	 	 			

 	

		

	

	

		

• • • • 

0M441:74W1414111114A161411litiat iegeoftlelikptifeTS 

944...2111111416d64/11-11taniallaleilletAVaaPitiViiiiiefftidialai 

sandy strata and from lignite beds. maw* of manikkiiiSffies obtain 

vat repiiiidiOgimelthiveliformations but, as 

tettiliMi=triiiiithitil some towns 
te: • 

have UtimAtiallieltiiilliiiii;-imiktiotill4444401kn''S4-1111ifetolrom the bedp-
:es.? - 01.1 • fr: 3.1)%t -at-ta 

rock is generft.13.7 theif. Mohan area 

( see ,talla: ' 'suff ic lent
-7 . ;14-4: • 743 • TIMM. ' 

qusiiftfy vii 14,0'14 id0Pleihen404618i4NhAillqiidnufeadibtained from 
I laId$oa:svon.i 

one more wells in these bedrock. ,formAion! but the potential yield, _ 
:.; -1.71 420.'41 ::7704 - 3 1.1.2%,"" 

can be determined only by constructing a veil, properly screened,— • - • r •- •"5.^. )Pisl TO .:-1/2.31Jor:o1 • Amine 

gravel-..packed if necessary, and making pamstne tests or by making
• • r - • •_ . ,,cf • o$ 

extensive permeability, tests on undisturbed. core samples. In any
•• , . T. ;. , . ••-! .,••••.9 

event the water is highly mineralised and probably would not be 
:! 

suitatle for most domestic purposes.- • • B •:: '112TE$17,1 31'11111:nft 

east-central part of the State, the Pierre shale yields
• :e ar-±:parrcl: 

small supplies of !star to[ farm wells but  none of these wells is 
• .:.f.r.•N? • ? 

. known to be ceps,1?le of producing more than 10 to 15 gallons a minute.
*-- sl• • 

Fairly good water is found. in the upper parts of the shale in these
• •- " ....,...:/ 7: -

areas but !Ater encountered gt depth is generally histhly mineralized 
, • .. • • - • 

and unfit /or domestic uses.
•• Lniz- •••:-.Etzz-o aro; 

ThePierre. shikleginerally is not considered to be an aquifer
• - •-•••• - -

and it is doubtful that significant amounts of water could be obtained
." . 

from this formation in the ,Mohall area.... However, water was reported 

in, the A. R. Jones Oil & Operating Co. well no. 1 (161-816•17da2) at 
- -,=•:-

depths. of 815 to 820 feet and. about 900 feet. The following is 
- • • 
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vteMJIMPOWAIRMAMPAPOWVIPINITtaidireieillIntronfaitiaagin•w. 

-to blIMWAVISSINIIIRT144011460WeattWelk to A40211111 State 

-41114111k'taut a -whim A • ;73.bed s f : 

rft caot.tnavAr,atifigitto4POVIMbrâ 401s4 ..° 1;1-SEIn taJ101 1M1111
the water well for operattng the well drutineadssitaceeorioim• • APIPAsfwe aVt4t 2a.4004:40z. 

feet at the oil well a flow of wain. was obtained. 
9rJ .Abk10#01dVall.404a414%14nAllsWIPP000a4R44444 ?— 

does not show this to be the calm. 
ai I It -

MX. Percy °Ude, who was the attorney-for the 
3a.72.: z-:1;hJoll•11.1t901W*7-71*40 tPq tincePia -the iti44.3114d.l!aa'*t 

the well many times when put doin, ttoold. me that 
TNNI14:1404214964Orti79AAMONFA4044-10404,4 ft 04049q34/1tti.:

The log-shows nothing of this**,-
h.rf..,tx•.:,i -f.:.o/oe- TTo: 3,• • 

No wells.in North Dakota are known to obtain water from the 
%Ilscre,17. 3 '11.11:+.•:-r) -1 

•'Niobrara formation or the Benton shale, and they are therefore con,. 
117:7 -• " Sais$ Var.:IV:74 3;11:4:i.0 "1.• •V>3:: 1. •• 

sid.ered to be, for al practietal purposes, not water bearing, 
• 

The possible equivalents of the Pall River sandstone, the Alison 
• r sala: • . ••••-. 

shale, and the Lakota sandstone constitute collectively the aquifer 
. !-• :JC.1" 7,6. • : • • • : 

or aquifers generally referred fo as the "Dakota sandstone." This 

formation is most wide3.y used as a source of water supply in the south-
5..fsw 96F-dI to laaa 7,31S=N::. • ... 

central part of the State. A fey wells in the contra part, as at 
• fins 74 1: Setif '3":f.17 :." • Pr; 

Devils Lakeand Leeds, obtain water frOsCthi-4takota'saidetOne." In 
-.:•.! • 3; • 

the westeri part of tile State it has been considered uneconomical to 
, . •- - • 

drill to ii for water supplies. The water is highly minemmlised. 
..• 

everywhere in the State but is used foi municipal, domestic, and stock 
.; I"-, • • •••••7 • 

supplies - in the south...central part. At 'Devils Lake incl. Leeds the 
••• r: Z.7 ": " : ".! ' 

water generally is not used for domestic purposes. 
...s.-.., • •..• • •-• 
The report by 2. J. Thomas- to Novara• - 34 Simpson cited above 

• -.31" • 
gives the following statement regarding the water from the "Dakota" 
.r te : •=,•i ' i• .• 
sandstone as encountered in the A.B. Jones oil & Operating Co. well 

no. is 

https://wells.in


WthotiMe of.my first vistt, ta.Mbhall in con-
nection with this survey, it was repnrted that an 
akiAiditAt4te141-of gco&wliler.mils.abtainedat a coatider-
able depth wnen putting down the Jones Oil which is 3i 
Olesireet'of.M4halle -Inorder to definitely- determine 
ae to what depth this water was found, the A. R. Tones 
Cdiapkay of Kaneas.City, were asked to.send:a log of the 
well. This log was received within a few days° The log 
shows that this water was encountered at a- depth of 3,330 
feet*,, No chemical analysis of this water was made. 
haire'lliberviewed Mr. Jo B, Bennet and Mr, Jesse Powell who 
drank' the water and tested the water-as to softness by the 
use of soap. They report to me that the water was of good 
taste and soft. The water came up in the eaeinp close to 
the surface of the ground*** 

At Devils Lake an average of about 350,000 to 400,000 gallons 

of water a day is obtained from the "Dakota sandstonen through 

several wells, and it is probable that sufficient water-for present 

municipal and other needs can be obtained fpcm this aquifer in the 

Mahall area. 

wells, in, North Dakota are known to obtain water from the 

Jurassic formations and nothing -is known of sit 'ter their water-bearing 

characteristacs in the Mahal], area. or the• quality of the water that 

might be obtained, larwever, considering the log of the oil test 

below 3,340 feet .and the general unsatisfactory quality of the deeper 

ground, water in the State, it seems unlikely that either an adequate 

or satisfactory water supply for municipal: and- domestic use could be 

obtained from.theee_formatjons in the Mohali area., 



	

	

	

	

	

	

qUALITY 07 GROUND WATER IN THE HAM AMA 

In order tha*;440, reader may more easily mideirsi4awl.the eignifi-

cause of the oheskt04,amal7e•sy the foll,+wing PartriAaiet of chemical 

atandarde recommended b7 thik.,tri. S Public Health 4eriices for water 

used in interstate commarpe, 

Chemical MaX4mUlt Owitoestration permitted 
constituent .. parte per mU.lion) 

Dissolved solid. 500 (1,000 permitted 
if necessary) 

Chloride (01) 250 

80.lfate (SO4) 250 

Magnesium (Mg) 125 

Fluoride (F) 1.5 

Iron and manganese .3 

Presence of nitrate in ground water indicate organic con-

tamination. Also, water containing more than 45 parts per million 

of nitrate (Comfy, 19451 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 presenbe of fluoride in drinking water in excess of 1.5 parte 

per million may cause mottling of the enamel of teeth in young 

Children, but fluoride in concentrations less than 1 part per million 

is beneficial in the development of the teeth. 

In the Mohall area, the most suitable water for general purposes 

is obtained from the shallow alluvial deposits in the stream valleys. 

Of the seven samples analyzed, the highest concentration of dissolved 

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

- 34 -



317 parts, The iron content was high in two samples but not objection-

ably high in the others. The water is somewhat harder than is desira-

ble for domestic purposes but this objectionable feature could be 

overcome by treatment. Nitrate was present in all samples analyzed 

for this constituent and was excessively high in two sampleso 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. 

No water samples were taken from wells known to obtaiy water 

from the till and associated glaoiofluvial deposits. The water from 

these aquifers is likely to be considerably more highly mineralized 

than the water from the alluvial deposits, 

In the following table are given chemical analyses of 55 samples 

of water that were obtained, insofar as is known, from wells in the 

bedrock formations. Most of these analyses were made by the Q4ality 

of Water Branch of the U. S. Geological Survey as part of the water-

resources investigation in the Missouri River basin. 



 

	

	 
	
			

	

	
		

	

	

	

	

	
		
	

	

 
	

	

 

CHEMICAL ANALYSES OF GROUND 
BOTTriTEAU AND =VILLE 

(parts per 

::14 +3 0 En 
tH a) nd 
0 ca to-4 a) 0 

0 *0.4 0 4-1 .(-4 4, a I,
0 (1) 03 ......, 4-• t) 0 r-4 ta 

0 Ja .0 .1.4 1-4 0 nd 
t) rd 0 r.to ...I 

t4 '4 foLo a o w-i 
0 Cl) g A ; u, c.) ...... A o0c

o
l
l
e
c
t
i
o
n
 

160-83-4ba Andrew Bjork 10-23-47 a 297 7,170 
160-F3-5cb J. Tally 10-23-47 a 265 5,310 -
160-83-8cd Emery Blowers 10-23-47 a 2146 6,230 -
160-83-17bal C. A. Gillstraph 10-23-47 a 260 6,800 -
160-83-17cc Geo. Blowers 10-23-47 a 260 6,160 -
160-83-18aa T, Blowers 10-23-147 a 300 4,610 -
160-83-19bb Elden Otto 10-23-47 a 350 3,800 -
160-84-3aa R. B. May 10-21-47 a 400 4,880 -
160-84-7cc 
160-84-8ac 

Murray Bros. 
Becker 

10-22-47 
11-23.48 

a 
b 

375 
6 

5,620 
-

-
320 

160-8-9bb 
160-84-10bc 

Bryan Miller 
Grant May 

10-21-47 
10-22-47 

a 
a 

280 
300 

3,190 
3,250 

-
-

160-84-14dc 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 400 8,740 -
160-84-21bb Lynn Overholster 10--217 a - 7,200 -

160-85-2db1 A. R. 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 --
16.1-83-7CdC Town of Mchall 20 

6CbC (Composite et wells and 
Ml and M2) 10-20-48 b 22 - 522 

161-83-6bcb Town of Mohall (44) 10-14-U8 b 11- 4,130 764 
161-83-6cbc 
161-83-6ccd 
161-83-8cd 

Town of Mohall (M2) 
Town of Mohall (M3) 
Ge Herrigetad 

1921 
10-19-48 
7-30-47 

c 
b 
a 

22 
16 

350 

-
3,170 
53960 

359 
542 
-

161-83-9bh Carl Crougan 7-30-U7 a 375 5,440 
161-83-9cd A. Halvorson 7-3o-147 a 360 8080 
161-83-13cd J. Reed 10.23-48 b 13 6,670 
161-83-11eo Whitteman 7-30-47 a 325 9,120 
161-63-17ad Marrias Aune 7-30-47 a 453 10,000 
161-83-17da O. Molemsaus 7-30-47 a 365 7,560 
161-83-18cc Haugan 9-8-47 a 340 5,710 
161-83-20bb Wortz Jahansen 7-30-47 a 380 4,610 
161-83-21ab E. Salvey 7-30_47 a - 5,170 
161-83-.25bb Charles F. Adams 8-13-47 a 300 6,000 
161-83-30bb J. C. Fischer 7-30-47 a 417 6,910 
161-83-33ba Ernest Martins 7-30-47 a 350 5,250 

J See footnotes at end of table. - 36a -



 
	

	 	
	
			
			
	 		

 

 

 

WATER IN THE MOHALL AREA, 
COUNTIES, N. DAK. 
million) 

co 
43 

a) 

hp 
14
rd CLI
0 tal 
VI ....., 

W 

1 

2 '-.1.74-\
CC1 0 
0 ..... 

W a0 

CCSC1?) iii'M 
4.4 M 
W %-..' 

+, 

'..--sp: 

a)
'd .ri
$4
0 .--. 

XI C-3 
0 ......, 

- ..• 0.• - 98 350 - 2,330 _ 
_ - - - 59 215 - 1,680 -
_ _ - - 98 325 - 1,920 -
_ _ _ - 84 335 - 2,150 -
_ 0... ..• - 80 350 - 1,900 -
- - - - 89 573 - 1,200 -
- - - - 128 610 - 900 -
_ - - - 69 450 - 1,460 -

0.28 42 22 12 
84 
19 

395 
203 

_ 
15 

1,67o 
6 2.2 

- _ _ - 20 440 - 645 _ 
- - - 7: 385 _ 655 -

_ _ _ - 89 670 - 940 -
- _ - - 0 515 - 7 -
- - - _ 59 275 - 3,100 _ 
- _ _ - 49 330 - 2,400 -
- - - 74 16o - 3,660 -. 
- - - - 30 370 - Gog -
- - - - 79 465 - 1,660 -

.13 

.05 
93 
148 

,39 
49 

30 
31 

0 
0 

341 
326 

157 
311 

10 eD 
Trace 
4.3 

391 
570 

.11 71 28 J 11 281 66 4 1.0 292 

.15 84 46 - 0 276 97 10 13 397 
- _ - - 49 480 - 1,760 - _ 
- - - -

-
16 
0 

520 
420 

-
-

1,590 
2,770 

-
-

-
-

.95 84 54 82 0 255 97 90 325 430 
•-• - - - 22 320 - 3,080 - -
-
-

-
-

-
-

-
-

0 
20 

330 
390 

-
-

3,570 
2,390 

-
-

-
-

.15 22 5 1,220 - 470 6 1,720 5.0 75 
- - _ 49 660 - 1,200 - -
- - - - 16 600 - 1,460 - -
- - - - 0 635 - 1,760 - -
-1, . - - 0 610 _ 2,100 - -
- _ - - 24 64o - 1,48c - -

—36b— 



	

	

	

	

	
	 	 	 	  

 

	

	

	
	 	

	 				

	

	

		

	

		
		
		

	

		

	

		

	

		
		

	

		

	

		

	

		

	

		

	

	
	

	

	
	

	

		
		

	

		

	

		

	

		

	

		

	

		

	

		

	

CHEMICAL ANALYSES OF GROUND 
BOTTINEAU AND RENVILLE 

(parts per 

() C')
4-1 .;cd1

04 O 4J 4.40 4.4 „.40 
0 0 '44 r-4 CO 

4. 4) m , .b .6-4 0$
0 4-7 r-I 'CI 0 •r1d 

4.) r-1 • Ca. 0 .r4 (/) r-4
(clo CI5 0 O , 0 8 0 0 
I-1 A 0 W a 3 o A El 

161-84-3dd Peter Nelson 6-15-47 a 343 6,050 3,380 
161-84-4bbl George Strandberg 7-3-'.47 a 492 11,200 
161-84-5ab John Newstrom 7-2-47 a 492 8,880 -
161-84-9aa Clifford Co. 7-2-47 a - 6,980 -
161-84-120d 0. Witteman 7-3-47 a - 5,680 -
161-84-12da Frank Gehringer 7-30-47 a 294 7,410 -
161-84-13cd2 F. Paris 1934 d 343 -. 2,690 
161-84-14d101 George Baraus 7-30-47 a 375 5,740 -
161-84-15ad J, Southam 7-3-47 a 270 6,040 -
161-84-16dd John Moberg 7-3-47 a - 7,100 -
161-84-17aal Lloyd Horner 8-14-47 a 500 4,850 -
161-84-18cd Wendel Bohen 7-30-47 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 5,57o -
161-84-28dd Swartz 7-30-47 a 300 3,970 
161-84-29aa LeRoy Allen 7_30_47 a - 7,750 
162-83-8cc Roy Brockelsberg 10-23-48 b 16 5,240 984 
162-83-26dcl R. Sharer 8-11 47 a 385 8,250 -
162-83-322.cl Harold Ring 7-30-47 a - 9,120 -
162-83-35da A. J. ,3keaden 8-14-47 a 372 9,650 -
162-84-28cc Roy Eldred 7-3-47 a 418 6,290 -
162-84-31bb1 Shoenberg 7-3-47 a 370 9,740 -
162-84-32ad1 Jesse Powell 7-3-47 a 350 9,740 -
162-84-32ba1 Albert Keup 7-3-47 a 388 7,370 -
162-84-32dd2 Alfred Newstrom 7-3-47 a 364 8,880 -
162-84-33cd A. H. Trutna 7-3-47 a 400 11,200 -

Explanation of symbols: 
a, Waring, G. A., and LaRocaue, 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 report, February 1949. 

bo North Dakota State Department of Health, Bismarck, N. Dak. 
c, Simpson, H. E,, Geology and ground-water resources of North Dakota: 

U. S. Geol. Survey Water-Supply Paper 598, 1929. 
di, Abbot, GA A., and Voedisch, Fe W., municipal ground-water 

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

.2,/ Sodium and potassium. 

- 37a -

https://162-83-322.cl
https://7-3-'.47
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-LA.- I:1 lidgrOatttolloendlitetisiide vitrits 'ccamttataimil varglimpitractisirt* 

simissitemitimao to simtlanyletgemalized solutions 

-the:s2feifio-dondaotande will be preportional'to.the total Mineral-
, 

The water from the upper part of the bedrock is highly mineral-

ise,., Mte 4mprel contest varying considerably. The chloride content 
3 .., -t$s , :-- -1 __ _. : .:y ci. of t4s go analyeed ranges from 60S Ito 3,740 parts per milliontans . .74 .9.I , I .... . • . 

A and,-.the!.bioarsd#ate,den4ent, iron :160' td 120 parts per million. The 

speoiiie oendnotanoe pangs' trims 3,190 to 11,200 micromhos per centi-

meter and may-represent total mineralization on the order of 1,500 to 

more than 6,000 parts per million, respectively, in the waters having 

high chloride and biceXbonate content. 

There are no data regarding the mineralization of the, deeioer bed-

rock aquifers in the Mohall area, out the waters are likely to be 

very highly mineralized. 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 Lake 

and Leeds. 

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

stondRin North 'Dakotan 
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°Itemised, analletwa sit'itater-fimmr-the allakelim;:emnoletenotkailirlforth Dakota 
(parte per million) 

(Analyses from Abbott amd.Voedteohs:1938: ppe 44-$9.1 
.-

...! 
oi. O .4 g ^ I.4 4-- .Al' . 04 . • . .•4: .4. .... :

1..z 4. 0..0. Olb 471. 1.4 . .. 14 t.....M 1" -4..tz AP Ir... 
i :74: R 

4i 611 0 fa 0 8 .,.i 2.f... , 1 ' • 0 .66 
t3 V-1 di- S PVC'I.' . • C3 s. O. . ..0 A:14vc. 8 1774 g' r-4 •,-1 r-r . 0 0CY2.1 4.1 r-1 ri 

ar" a Ci.
0 CD r4 ; ' ' N174. 1:4- ' i
In id ri 1iriml 

1 i ; 7 . liChemical constituent , Z .1A2111711Licll si r4. :ill111.74. , . ....,,-. : a li,S 
--.-.. 

DisiOlired solids 2,640 4,290 2,710, 3•00-:- 2"i800. 2,500 

Silica (Si00 20 - 19 '28 -19'. • 5 _ 19 

Alumina (Al203) 28 7 — ' 14 • g • 9 '• 13 

Iron (Fe) ' '3- 1.4- 0.5 0.2 - - 0:7 0.05 

Manganese (Mn) 0 . 0. ' 0 0 * 0 0 

. 2: • 0Zinc (Zn) - li • ' 0 ,2 : . 12 

Calci:am (.0a). • 185 -44 ' 29 - - 29- - 34 . 26 

MegnesiuM (Mg) : 74 14 ' 9.8 . '3.2 ' .942:, 7.9' 

Sodium (Na) .541 104s0 993' 1,360- 90g 815 

Bicarbonate (H003) 207.- . 867-' -' -591 872 273 315 

Sulfate (5104) 1,320 1,260 435 1,050 .• 1,320 1,160 

Chloride (CI) ' 280 950 • 939 888 . 352 293 

Fluoride (1) 1,4 3.6 .3.2 -11...6 --- ,-• 3.2 4,0 . 

Nitrate (NO3) 22 31 6.2 1.5 .7 4.4 

Total hardness 779 173 114 125 136 115 
(as CaCO3) 



WELL-NUMBERIYG SYSTEM 

The well-numbering system used in this report is based upon the 

location of the well with respect to land-survey divisions. The first 

number of three digits is that of the township north of the base line. 

The second number of two digits is that of the rango west of the fiftn 

principal meridian. The third number is that of the section within 

the designated township, The letters a, b, c, and d desi6nate, 

respectively, the northeast, northwest, southwest, and southeast 

part of each quarter section, quarter-quarter section, or quarter-

quarter-quarter section. If more than one well is within a 10-acre 

tract (quarter-quarter-quarter section), consecutive numbers are 

liven to them as they are scheduled. This number follows the letters. 

Thus well 161-83-6cdc1 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 10-acre tract* Similarly, well 162-83-32ccb 

(see USGS test 8, sec. B-B:, fig. 3) is in the northwest quarter 

of the southwest quarter of the southwest quarter of sec. 32, T. 162 N., 

R. 83 W. Numbers for wells not 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 be helpful to the reader in determin-

ing locations of wells not shown in the illustrations. 



		

	

	

	

	

	

	

 
	

			
	
	

	

	

	

	

	

i 
bbb 1 bbet-. bet to bas 
- -(b)-- - -(a)-...t.,
hbis 1 cbd bac - i • bad 

bI I 
bob I bca bdb 1 bda 
-(f)- - -(1)- -

bcc i bcd I bdc .t bdd 

cbb t eba cab- t caa 
(b) (a)-

cbc I cbd oac cad 

ccb t cca cdb caa 
-(c)- - - -(d.)- -

ccc a cod. dcd 1 cdd
:1 

ebb I abs 
- -(b)- -. 
abc .abd 

•• -
acb t aca 
- .-(c)-;--
acc aqd• 

dlib I dba 
-(b)- -

I&be dbd 

dcb t dca 

dec I dcd 

/tab t. aaa 
- -(a)-1 
a&C 88d 

a 

adb 1 ada 
-(d)- -

adc add 

dab l - daa 
- -(a)-
• - - .dao i dad 

d 

ddb t dda 
- -(d)- -
ddo t dddi 



	
	

	

	

 	

 

 

	

	

RECORDS 07 WELLS fT THE MOHALL AREA, 

Type of well: P, bored; Dn, driven; Dr, drilled; 
Dui dads 

Depth to water: Water levels given in feet below 
land surface; measured water levels given to 
hundredths or tenths of feet; reported water 
levels given to feet only. 

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

(feet) 

160-83-4ba Andrew Bjork 297 3-2 Dr • • • • 

160-83-5cb J. Tally 265 Dr • • • • 

160-83-8cd Emery Blowers 246 3-2 Dr 0004, 

160-83-10bc G. Russ 250 4 Dr Oile• 

160-83-15dd J. Holmes 250 4 Dr •••• 

160-83-17aal J. H Gibbs 12 14 04,6. 

160-83-17aa2 do.... 285 4 Dr 1641•6 

160-83-17bal C. A. Gillstraph 260 3-2 Dr 40.• 

160-83-17ba2 e do......... 9 15 Du •••• 

160-83-17cc George Blowers 260 3-2 Dr •••• 

160-83-1Saa T. Blowers 300 3-2 Du •••• 

160-83-18cc B.Robbins 319 ••• Dr •••• 

160-83-19bb Eldea Otto 350 3-2 Dr •••• 

160-84-1cd1 I. McLain 4o 24 B 011•• 

160-84-1cd2 •••••doo•• 20 48 Du • • 4• 

160 -84-1cd3 do... 20 48 Du • ••• 

160-84-2abl Milton Armstrong 12 36 Du •••• 

160-84-2ab2 ....odo... 000000 12 1.. Du 0••• 

160-84-3aa R. B. May 400 3-2 Dr •••• 

160 -84-3da Bascom May 11 36—ai 46 •••0 

160 -84-4aal Lural Keith 16 4o nu •••• 

160-84-4aa2 00000(100000 24 • ,•• 

160-84-4bb C.Thompson 400 3 Dr •••• 

160-84-4dd Clarence Kingsley 275 3-2 Dr 6••• 

160-84-5ad Harry Hineland 350 3-2 Dr 00.10 

160-84-5ccd USGS test 10 (9) 50 5 Dr 1948 
160-84-5cdc USGS test 9 (R) 249 5 Dr 19)48 
160-84-5cd • • 1.. Dn •• • 

160-84-.5 do • • • 14 40 Du. • • • • 

- 42a -



	
	
	

	

	 	

	 	

	 	

	 	

	

	 	
	

	

		

	

	

	

	

	

	

	 		

	

		 	

	

	

	

	
	

	

	

	

BOTTINEAU AND RENVILLS COUNTIES, 3. BAK. 

Use of water: D, domestic; 0, observation well; 
P, public water supply; S, stock; T, test 
hole; U, unused, 

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

Depth to Date of Use Remarks 
water measurement 

o••.,6 •.o....e S 

30 10-.6.-47 S 

13.3g 10-6.-47 S 

24.12 10-8-47 S 

See chemical analysis. 
Aquifer reported to be sand. 
chemical analysis. 
Do. 

See 

..... •  11$41 Aquifer reported to be sandstone. 
8.4o l0-7-45 D,0 

*Co 

12 10-7-47 

00,600 ****** of 

10 to-6-47 
0•0 

45,94 10-7-47 

Do. 
Aquifer reported to be sand. See 
chemical analysis. 

Do. 
See chemical analysis. 
Aquifer reported to be sandstone. 
See chemical analysis. 

12.90 9-23-47 
5.92 9-23-47 U Aquifer renorted to be sand and gravel. 
6.36 9-23-47 U Do. 
5.78 9-23-47 0 

•, OOOOOO D 
30 9-23-47 

S 

7.77 9-22-47 
11.16 9-22-47 

3 

Aquifer reported to be sand. See 
chemical analysis. 

Aquifer reported to be clay and sand. 
Aquifer reported to be sand and gravel. 

Aquifer reported to be sand. 
Do. 

• • • • • 0 • • • . • • • 

•.... 
OOOOOO .• 

••• 
11.78 9-1g-47 

Do. 
Hole filled. 
Do. 

See log. 

-421)- 



	

		

	

		

	

		

	

		

	

		

	

		

	

	 	 	

	

			

	

			

	

			

	

			

	

			

	

		

	

			

	

			

	

			

	

		 	

	 

		 	

	
 

	

   

	 

	

		

	

		

	

		

	

		

	

		

	

		

	

		

	

		

	

		

	

		

	

		

	

		

RICCORDS OF Wr2iLS IN THE MOHALL AREA, 

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

(feet) 

160-84-6dd Selmer Erickson 12 i Dn .... 
160-84-7aaa USGS test 11 (R) 50 5 Dr 19118 
160-84-7bba USGS test 12 (R) 50 5 Dr 1948 
160-84-70c Murray Bros, 375 3-2 Dr .... 

160-g4-7cd Marston Fitzgerald 7 48 Du .... 
160-84-8ac Becker 6 84 Du .... 

160-84-8baa USGS test 8 (R) 50 5 Dr 1948 
160-84-8da Lynn May 11 40 Du .... 
160-g4-9bb Bryan Miller 280 3-2 Dr .... 

160-84-9od1 Marvin Iverson 16 1 Dn 0000 
160-84-9cd2 .,...do 15 1 En ...0 
160-84-10bc Grant May 300 3 Dr 0000 

160--84-12b al R. McLain 14 36 ru 44100 

160-84-12ba2 4o Du ....404 

0004160-84-13aa 265 5 Dr 
160-84-14dc Edward Sanders 600 3-2 Dr ..0. 
160-84-16da USGS Missouri-Souris 270 4 3/4 Dr 1947 

test 
160-84-17aa R. McLain 4c0 3-2 Dr 00011 

160-84-19aa ***** 4000000 040 18 B .... 
160-84-21aal Lee Miller 1C 48 Du 44010 

160-84-21aa2 10 48 Du ow 
160-84-21bb Lynn Overholster ... ... .. .... 
160-84-22bb M. Solor 8 37 Du •••• 

160-84-24ab Roy Otto 15 48 Du 0000 
160-85-led 4 Dr 0000 
160-85-2db1 A. H. Trutna 540 4-2i Dr 0000 

160-85-2db 2 380 4 Dr 0000 
160-85-11dd • Dr 
160-85-12ce R. S. Wright 25 214 Du 0000 
160-85-13bb John Tawtlend 320 3-2 Dr 0000 

160-85-23ad Robert Burbidge 4.. Dr 0000 



			
	

  

   

	

		

	

	 		
		

	

	 	

	

			

	

	 		

	

			 	

	

	 	
	

	

	 	

	

	 		

	

		

	

			

	

	 	

	

	 		

	

	 		

		

	

		

	

	 		

	

			
	
		

	

	 	

	

	

	

	 		

	

		

	

		

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

Depth to Date of Use Remarks 
water measurement 

0...• ,. D,S 
..... .. T Hole filled. See log. 

OOOOOO 0. T Do. 
...a.. S Aquifer rerorted to be sand. See 

chemical analysis. 
4.48 10—e-45 D,S,0 Aquifer rerorted to be clay,. 
3 11-23-48 D Water distributed widely in Mohall 

area for domestic uses. Aquifer, 
gravel. See chemical analysis. 

00... ..0 •. T Hole filled. See log. 
041,0 D,S Aquifer reported to be gravel. 

S Aquifer reported to be sand and 
gravel. See chemical analysis. 

De•••1116 S 

• ••t b D Aquifer reported to be gravel. 
30 9-19-47 S Aquifer reported to be sand. See 

chemical analysis. 
7.67 9-23-47 0e. 
4.95 9-23-47 D Aquifer reported to be sands 

44.05 10-2-45 0 
80 9-23-47 S See chemical analysis. 
2.21 8-14-47 T Hole filled, See log. See chemical 

analysis. 
.. ...... S See chemical analysis. 

7.64 9-22-47 U 
6.20 10-2-45 S,0 Aquifer reported to be gravel. 
5.55 10-2,45 5,0 Do. 

S See chemical anal,rsis. 
6.5 9-24-47 D.S 

9015 10-2-45 D,S.0 
..... U 
70 9-18-47 S Do, 

U 
....... S Acruifer reported to be gravel and shale. 

19.40 10-2-45 D,0 
Aquifer reported to ba gravel and 
shale, See chemical analysis. 

See chemical analysis. 

S 



	

	
		
	

	

	

RECORDS OP WELLS IN THZ MORALL AMA, 

Location 
number 

161 -83-laa 
161-83 -lbc 
161-83-2ba 
161 -83-2bb 
161-83-20c 

161 -83-3dc 
161-83-40d 
161 -83-5bd 
161 -83-6bcb 

161-83-60bb 
161-83-6cbc 

161-83-6cce 
161-83-6ccd 

161-83-6cdcl 
161-83-6cdc2 
161-83-6cdd 
161-'(. 3-7bba 
161-83-Tbd 
161-83-7ndc 

161 -83-8ba 
161 -S3-8cd 
161 -83-9bb 
161 -83-9cd 
161 -83-9da 

161 -83-10ba 
161 -E3-11dcl 
161-83-11dc2 
161-83-11dad 
161 -83-12cco 
161-83-13ab 

Ovner or Depth of Diameter Type Date 
name well (inches) completed 

(feet 

Mrs. Tenberg 
Mrs. Williams 
A. Bo Ericson 

?,55°0 
52 

4-li 
24 

Dr 
Dr 
B 

0000 
••••• 

0111•• 

Lacy Greek 
O. Staven 

1Z'
3?4

14-3 
40 

Dr 
Du 

20•• 

•••• 

Herren Staven 
Hemming Halvorson 
Carl Gilseth 

323 
30 
380 

4-3 
4o 

5-3 

Dr 
Du 
Dr 

ern 
0000 

0.., 
Town of Mohall (M4) 16 120 Du 1935 

Town of Mohall 20 40 Du • • • 

Town of Mohall (M2) 22 216 Du • 0 • • 

usGs test 16 (B) 
Town of Mohall (M3) 

230 
15 

5 
120 

Dr 
Du 

1948 
1935 

USGS test 12 (B) 
USGS test 14 (B) 
USGS test 15 (3)
USGS test 13 (B) 
Smith 

6o 
so 
6o 
6o 
11 

5 
5 
5 
5 
48 

Dr 
Dr 
Dr 
Dr 
Du 

1948 
1948 
1948 
1948 
;. . 

Town of Moball (M1) 20 240 Du 19'6 

Carl Gilseth 35o 4 Dr 00164, 

G. Heirigstad 
Carl TDraugan 
A. Halvorson 

35o 
375 
360 
300 

5-3
3-2 
3 

• 3 • 

Dr 
Dr 
Dr 
Dr 

Oilos 

4,••• 

0000 

8000 

Oliver Staven 380 Dr • • • • 

Carl Pfefferkorn 28 140 Du •• • 3 

......do........ 12 40 Du *GOO 

USGS test 2 (B) 
UGSS teat 1 (B) 
J. Reed 

50 
230 

20 

5 
5 
40 

Dr 
Dr 
Du 

1914 

1948 

• • • 



	 		
	

	

	 	

	

	 	

	

		

	

	

	

	 	

	

		

	

		
	

	

	 		

	

	
		 	

	

	 	

	

			

	

	
	

	

	

	

	 	 	

	

		

	

	

	
	 	
	 		
	 		
	 		

 

	 	

	 	

		
	 	 	
	 	

BOTTINEAU AND RENVILLE COUYTIES, 7. DAK. - - Continued 

Remarks 

Reportedly vent dry in drought years. 
Well is through_sando See ohauical 
analysis. 

Reportedly went dry in drought years. 
Well ends in clay* See chemical 
analysis. See also analysis of 
composite sample. 

Hole filled. See log. 
Well renortedly went dry during 

drought years. See chemical 
analysis. 

Hole filled. See log. 
Do. 
Do. 
Do. 

Reportedly 14 feet of sand from 
surface, Clay rest of way. See 
analysis of composite sample. 

See chemical analysis. 
Do c, 
Do, 

Water reported unsuitable for 
domestic used 

Hole filled° See log. 
Do. 

Depth to Date of 
water measurement 

00000 0* 000000 

0.000 00001.000 

11.35 7-30-47 
..... 
6.98 7-29-47 

6.6o 7- :9-47 
10.45 7-25-47 
...,. • .110 

€5.5g 10-14-48 

4.27 7-23-47 
12 10-3-45 

.0..0 
6.70 10-15-48 

00000 11411. 

c...0.0.T 
00.00 '040•6400 T 

7,55 10-3-45 D,S 
000000P 

22065 7-24-47 
.3... S 
12 7-21+47 S 
15 (.-24-47 S 
50 10-3-45 D,S 

S 

10.36 7...25-.47 S 
405 7.-.29̂ 47 U 

062,11, T 
T 

4.95 7-25-47 D 
000.0 111001.,41.* 

Use 

S 

U 

D 
S 
U 

s 
D,S 
s 
P 

P 

T 
P 

T 
T 

- 4413 



			  

	

	

		

	

		

	

		

	

		

	

	
	

	

	

	

	

	 

	 

	

		 	

	

	

	

	

	

			

	

			

	

			

	

	 	 	

	

	 		

	

	

	

		 	

	

			

	

			

	

			

	

			

	

			

	

	 		

	

			

	

			

	

			

	

			

	

			

	

	 	
	

	

			

	

			

	

			

	

			

RSOORDS OF W7LLS V THE MOH LL ARIA. 

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

(feet) 

161-83-130d J. Reed 13 .,. Du .... 
161 -83-13dcc USGS Missouri-Souris 205 4 3/4 Dr 1947 

test 
161-83 -14aab USGS test 3 (B) 40 5 Dr 1948 
161 -83-14aba USGS test 4 (s) 220 5 Dr 1948 
161 -83-14cc Witteman 325 Dr .... 
161-83-15cel Milton Rice 10 2 Du .... 
161-83-15cc2 •• . do 12 Du .... 

161 -83-16cd1 Roy Winder 300 4 Dr 1111.. 
161 -83 -16cd2 do 3 Dr •••• 
161 -83-17ad Marrias Aune 1.43 3-2 Dr 
161 -83-17da O. Solemsaus 365 3-2 Dr 1111.. 
161-83-18aa T. Haugan 380 3 Dr 1111.. 

161,83-18oc Haugan 340 3 Dr 1111.. 
161 -83-18dc Connole Dr1111. 1111. 0000 

1111..161 -83-19ab 40 Du000001100000 000 

161 -83-19cc .0. Du 
161-83-19dd J. C. Fisher 391 2 Dr 1111.. 

4_3161-83-20bb Wort z Johansen 380 Dr .... 
161-83-20dc Haugan ... 3 Dr. .... 
161 -83-21ab E. Salvey ... 3 Dr .... 
161 -83-22ba ... 3 Dr .... 
161-83-23dd 300 4 Dr .... 

161 -83-24ba 
161-83-24cd 1111. 3 Dr 1111.. 
161 -83 -25bb C. F. Adams 300 4 Dr 1111.. 
161 -83-26bb 11 6o Du. 01100 

161 -83-28cb O. Mortenson 16 4o Du 1111.. 

161 -83-30bb J. C. Fisher 417 4-3 Dr .... 
161 -83-30da Everett Thorpe 18 48 Du .... 
161 -83-31bb Bernard Schraeder Dr .4...350 
161 -33-31cc 0 4 Dr .... 
161 -83-32cd .. 380 4 Dr .... 
161-83-32dd H. A. Milleton 13 48 Du 0... 
161 -83-33ba Ernest Mr_rtins 350 4-3 Dr .. 
161-83-33cc USGS Missour-Souris 24o 4 3/4 Dr 1947 

test 

-45a-



	

 

	 
	

 

	

	 		
	
	 	

	
	 		

	
	 	
		 	

	

	 	

	

		

	

	 		
	

 

 

	 	

	

	

			
	 		

BOTTINEAU AND NENVILL3 =EMS, N. DAK. - Continued 

Depth to Date of Use 
water measurement 

•• • •• c, • • • D 
8-9-47 T3.93 

0... • •:.....0 T 
T 

19.50 7-25-47 S 
2.94 7-25-47 
••... OOOOOO .• 

40 7-25-47 
U 
S,5 7-24-47 S 

35.34 7-23-47 

U 
O 

10.00 7-24-47 
OOOOO 

0. 

20 7-23-4( S 
32.90 7-24-47 

SWee 

25 10-7-45 
30 10-7-45 D, S 

. ... 
19.26 7-31-47 U 
21.34 7-31-47 S 
4.51 7-31-47 U 
4,g5 7-24-47 D,S 

5.40 10-7.145 S 
MOO C000(004 

S 
• • • • • 0 • 

410000 OOOOO as 4000 

s,oOOOOOO 

40 7_24-47 D,s 
5.24 8-111-47 T 

Remarks 

See chemical analysis. 
Hole filled. See log. 

Do. 
Do° 

See Ohebleal analysis. 

Do. 
Do. 

Do. 

See log. 

See chemical analysis. 

Do. 

Aquifer retorted to b3 sandstone. 

See chemical analysis. 

Do. 

Do, 
Hole filled. See log. 

- 451) -



	 	
	 	 	
	   

 

 

	

 

	

			

	

			

	

			

	

			

	

			

	

			

	

			

	

			

	

			

	

			

	

			

	

	 		

	

			

	

		 	

	

			

	

			

	

	 		

	

			

	

			

	

			

	

	 		

	

	 	

	

	 	 	

	

			

	

			

	

	 		

	

	 	

	

			
	

	

			

	

			

	

	

lEcoars OF W-MALS IN THE MORALL AREA, 

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

(feet) 

161-84-1bbb USGS test 5 (2) 50 5 Dr 1948 
161-84.1bd Melvin Duerre 12 2 rn II. 
161-84-1ddc 
161-84-1dd 

UCGC test 6 (R) 60 
... 

5 
6o 

Dr 
Du 

194g 
.•.• 

161-84-2aa A. D. Gilseth 12 48 Du .... 

161-84-3dd Peter Nelson 343 3-2 Dr .... 
161-84-4bb1 
161 -.84-4bb2 

George Strandberg 
e....dAt. ****** 

492 
12 

3-2 
148 

Dr 
Du 

.... 
We 

161 -84-5ab John liewstrom 492 3-2 Dr .... 
161 -84-5cb G. Johnson 10 48 Du .... 

161 -84-5cc 60000d0 14 4s Du 60049 

161 -84-6cb • 600 48 al .... 
161 -84-7cd Einer Norkiel .e.. ... Dr .... 
161-84-9aa Clifford Co. .... 666 Dr 0004 

161 -84-1Cddl W. Zimmerman 7 4o Du .... 

161 -84-1Cdd2 14 40 Du 00610 

161 -84-11adl Wm. Ccnnole 000 3 Dr • • 5 • 

161 -84-11ad2 13 36 Du .... 
161.:84-11cd W. Zimmerman ... 4 Dr .4... 
161 -84-12cd O. Witteman ... 3 Dr 09 ,00 

161 -84-12da Frank Gehringer 294 3-2 Dr 6000 

161—s4-17cdi F. Paris 13 18B 0004 

161-84-13cd2 343 060 Dr C000 

161 -84-14dbl George Parcus 375 4 Dr 6666 
161 -g4-14db2 
161-84-15dd 

0000d."..00000 

J. 3autham 
21 
270 

40 
4-2 

Du 
Dr 

060, 

6666 
161-84-16dd. John Moberg 030 3 Dr 
161 -84-17aal Lloyd Horner 500 3 Dr 6666 
161 -84-17aa2 Martin Jacobson Dr 004,0 

161-84-170c 700 3 Dr 6666 
161 -84-17dal •A. R. Jones Oil & ..? 72 Lea 6666 

Operating Co. 
161 -84-17da2 A. 86 Jones Oil & 3,872 Dr 

0-aerating Cb. 
Well no. 1 

—46a— 
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BOTTiNEAU AND RENTILLZ COUNTIES, N. DAK. - Continued 

Depth to Date of Use Remarks 
water -,taurement 

6.15 

15 
1.78 
9.13 

2.76 

00O.. 

8.15 
0000. 

5.66 
24.61 
3.59 
34.00 
22020 
•a... 

11.64 

14 
5.34 

.0009 

17.70 
0000 
50 
16.90 

. OOOOO 

OOOOO .0. 
........ 
9-29-45 

6-17-47 
6-18-47 
6-1s-47 
04.0,004141 
6..517..47 

0..4.... 
9-29-45 

6-17-47 
6-18-47 
6-18-47 
6-25-47 
6-25-47 

..... 

7-19-40 
*0000060 

7-23-47 
7-23-47 

8-1-47 
04.004000 
9-23-45 
9-30-45 

.0, 

T 
D,S 

S,0 

D,S,0 
S 
S 
U 

0 

•0111 

S 
S 

0 

U 

Hole filled. See loc. 
Aquifer reported to be sand. 
Hole filled. See log3 

See chemical analysis. 
,Do. 

Do. 

Do, 

Do. 
Aquifer reported to be shale. See 

chemical analysis. 

Aquifer retorted to be sandstone. 
See chemical analysis. 

See chemical analysis° 

Do. 
Do, 
Do. 

Water well used in connection with 
drilling of oil test(161-84-17da2). 

See log. 
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RECCMDS OF WELLS IN THE MOHALL ARIA, 

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

(feet) 

00*.161-84-18ad Wendel Bohen 390 4 Dr 
GOO 0040161-84-18do Louis Erickson 3 Dr 
16 4190161-84-20aal A. Burduik 

161,44-20aa2 .....doe.... 330 4 Tr 

161-83-20ba Elmond Lundgreen ••• 2 Dr 6666 
161-84-21aa Paul Oehringer 350 Dr 6666 
161-84-21bbl Great American Oas 350 Dr 0000 

& Oil Co. 
161-84-21bb2 Burduik 350 .4 Dr 6666 
161-84-21bb3 mgedoeoese 14 Du 6666 

161-84-22as D. Oehringer 300 3-2 Dr 

161-84-22bb Henry Skordal 21 40 Du .... 
161-84-23dd 36 Du .... 
161-84-24ab J. D. Taylor 15.2 41; Du .... 
161-84-24ob George Capranus 3 Dr .... 
161-84-25cb Palmer Asheim ... Dr .... 

161-84-26aa1 Mrs. A. H. Sleeper 316 3 Dr .... 
161-84-26aa2 ;:e-- ..do 16 72 Da 6006 

1E1-84-28bc • 9 72 Du .... 
161-84-28dd Swartz- 300 3-2 Dr •••• 

161-84-29aa LeRoy Allen 3 Dr .... 
161-84-29bcc USGS test 15 0 1 5 Dr 1948 
161-84-29 do Roy Hoke 383 4-2 Dr *Vs. 

161-84-30daa USGS test 1'4 (a) 50 5 Dr 1948 
161-84-30dad USGS test 13 (a) 50 5 Dr 1948 

161-84-31ad Dr 6666 
161-84-32cc1 300 3 Dr 
161-84-32cc2 Roy Hoke 363 4-2 Dr 6666 
161-84-33aa ****** ***see 30o 3 Dr 6666 

161-84-36ba B. Nelson 14 36 Du .... 
161-85-24aa USGS Missouri Souris 260 4 3/4 Dr 1947 

test 
161-86-13add USGS test 17 (3) 110 5 Dr 1948 

(in Souris River Valley) 
161-86-13ccc UGSG test 19 (a) 110 5 Dr 1948 

(in Souris River Valley) 
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BOTTINEAU AND RENVILLE COUNTIES, N. DAK. - Continued 

Depth to Date of 
water measurement 

70 7-22-47 
*0 00 0 

1.48 ° 
. . • • • 

• • • • 0 a • • ***** 

o.... 
30 9-23-45 

...., 
7.9g 6-29-47 
30 9-23-45 

2.41 6-29-47 

11.04 7-19-40 

• • • • • 0 • • •• • • 

5.30 10-6-45 
••,.• 

04,004, 

114..oe••• 

loo 7-23-47 
........ 

..... 
80 10-2-45 
6o 7-23-47 
so 10-2-45 

6.75 10-6-45 
6.c4 8.-14-47 

Use 

S 

... 
D 
S 

U 
D,S 
0 

S 

5,0 

T 

S 
U 
U 
D,S 

D-,Sip0 
T 

T 

Remarks 

See chemical analysis* 

Aquifer reported to be lignite and 
sandstone. 

See log. 

See chemical analysis. 

Water reported not suitable for 
domestic useo See chemical analysis. 

Aquifer reported to be sand. 

Aquifer reported to be sand. See 
chemical analysis. 

See chemical analysis. 
Hole filled, See log, _ . 

Hole filled. See log. 
Do. 

Aquifer reported to be shale. 
Water reported unsuitable for 

domestic use. 

Hole filled* See log. 

Do. 

Do. 

- 471) -



	 	
		 	 		

	

	 

	

		

	

		

	

		

	

		

	

		

	

		

	

		

	

		

	

		 	

	

		 	

	

			

	

			

	

			

	

			

	

			

	

			

	

			

	

			

	

	 		

	

		

	

			

	

			

	

		 	

	

			

	

	 		

	

			

	

			

	

			

	

			

	

			

	

			

 

RECORDS 07 w-ILs IN THE MOHALL AREA, 

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

(feet) 

161-86-13,3de USGS test 18 (9) 83 5 Dr 1948 
(in Souris River Valley) 

161-86-13dec USGS test 16 (R) 155 5 Dr 1948 
(in Souris River Valley) 

161-86-14ddd USGS teat 20 (9) 67 5 Dr 1948 
(in Souris River Valley) 

162-83-25bc O. Ronning 400 3 Dr 00011 
162-83-25cb1 .....do...., 73 24 B .... 
162-83-25cb2 foosed04,•41•0 32 24 B •••. 
162-83-26dc1 R. Sherer 385 3 Dr .... 
162-83-26dc2 do..... 14 24 .. .... 

162-83-270d ... ... Dr .... 
162-83-30001 Louis Erickson 15 6o Du. .... 
162-83-30cc2 .....do..... , 11 46 Du .... 
162-83-31ccc USGS test 10 (B) 6o 5 Dr 1948 
162-83-31ccd USGS test 6 (B) 5o 5 Dr 1946 

162-83-31cdc USGS test 11 (B) 60 5 Dr 1948 
162-S3-320c USGS test 9 (B) 7o 5 Dr 1948 
162-83-.32ccb USGS test 8 (B) 60 5 Dr 1948 
162-83-3200cl USGS test 5 (B) 50 5 Dr 1948 
162-83-32ccc2 USGS test 7 (s) 230 5 Dr 1948 

162-83-32dcl Harold Ring 09* 3-2 Dr 1111.. 

162-83-32dc2 .....do..... 20 Du 1111.. 
162-83-33da F. Rebillard 654 3 Dr 1111.. 

162-83-35ba1 • 14 14 000 6004 

162-83-35ba2 Du000 044 0040 

162-83-35da A. J. :lkeaden 372 4 Dr 1111.. 

162-83-36ba 11 11. 3 Dr 0440 

162-811-.25 del USGS Missouri-Souris 105 4 3/4 Dr 1947 
test 

162-84-25dd2 .....d0...... 255 4 3/4 Dr 1947 
162-84-260d Clark Kelly 9 45 Du .... 
162-84-26dd A. Crooks 400 3 Dr eip.• 
162-84-28cc Roy Eldred 418 3-2 Dr .... 
162-84-31bb1 Shoenberg 370 2 Dr .4... 

https://162-811-.25


	 		
	

	

	 	

	

	

	

	 	

	

	 	

	

		

	

		 	

	

		

	

	

	

	

	

	 	

	

	

	

		 	

	

	
		

	

	 		

	

	 		

	

	 		

	

	

	 	 	

	

	

	

	
	 		

	

	

	

			

	

	 		

	

		

	

			

	

	 	 	

	

	 	

BOTTINBAU AND RENT/LLB COUNTIESs, N. DAK. - Continued 

Depth to Date of 
water measurement 

0000. 

206.00 

21.00 7-30-47 
5.08 7-30-47 
5.55 7_3o-47 

,.... ........ 
5.29 7-30-47 

9.69 7-23-47 
7.99 7-25-47 
00*00 

..o.. 

OW* i OOOOOO 411 

.p...... 
30000 00•110•00 

40000 4000 OOOOO 

8.10 7-24-47 
Of•foll 

50 103...45 

..... 
0.... 
20 7-30-47 
I..... 

4.80 8-14-47 

4.79 5-14-47 
8.95 6-1$-47 

13.17 7-1s-47 
39,79 Q1 OOOOO 4, 

..... 

Use 

T 

U 
S 
U 
S 

S 

S 

T 
T 

T 
T 
T 
T 
T 

S 
S 

D,S,0 
D 
U 
S 
U 

T 

T 
s 
U 
S 

S 

Remarks 

Hole filled. See log. 

Do. 

Do, 

See chemical analysis. 

Hole filled. See log. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

See chemical analysis, 

See loge 

See chemical analysis. 

Hole filled. See log. 

Do. 

Aquifer reported to be sand and shale. 
See chemical analysis. 
Aquifer reported to be dhale. See 

chemical analysis. 



	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

RECORDS 07 ULLS IN TEE MOHALL AREA, 

Location 
number 

162-84-31bb2 
162-84-31da 
162 -84-32adl 
162 -84-32ad2 
162 -84-32adj 
162 -84-32bal 

162-74..32ba2 
162-84-32ddl 
162 -84-32dd2 

162-84-33bc 
162 -84 -33cd 

162-S4-340d 
162-84-35dcd 
162 -84-35ddl 
162-84-35dd2 
162-84-36bb 

162-84-36cdc 
162-84-36cdd 
162-84-36ddc 
162 -84-36ddd 

Owner or 
name 

Shoenberg 
.0 OOOOO 
Jesse Powell 
thoosedOeso.• 
ososedoilsoos 
Albert Keup 

Alfred Newstrom 

Orville Witteman 
A. H. Trutna 

George Capranue 
USGS test 7 (R) 
Lloyd Snyder 
ecasoodo..... 
Glenn Wade 

USGS test 4 (R)
USGS test 3 (R) 
USGS test 2 (R) 
USGS test 1 (a) 

Depth of Diameter 
well 
Meet) 

104 

350 
350 
320 
300 
388 

lo 
15 
364 

325 
400 

.0. 
6o 
11 

10 

5o 
25o 
50 
50 

(inches) 

40 
3-2 
3-2 
3 
3 

3-2 

36 
48 
3-2 

3-2 
3-2 

0.. 
5 
36 

72-48 
48 

4 
5 
5 
5 

Type Date 
completed 

Da .... 
Dr .... 
Dr .... 
Dr .... 
Dr 00,0 

Dr 0000 

Du 0000 
Du 0000 
Dr 0000 

Dr 02.6 

Dr 0000 

Dr 0000 
Dr 1948 
Du 0000 
Du 0000 
Du 0000 

Dr 1948 
Dr 1948 
Dr 1948 
Dr 1948 



	 		
	

	
		

	

	
	

	
	

	
	
	  
	

	

		
	
	

	

	

DOTTINZAU AND RINVILLE 00U! TITS N. DAK. - - Continued 

Depth to Date of Use Remarks 
eater measurement 

2.94 
4.0•00 

1406 

00•04 

3,00 
8,,10 

.c... 
36.39 

27.31 

0.0*, 

7.07 

0• ••• 

• 0 c• • 

• 0••• 

6-18-47 

6-18-47 

6-18-47 
10-8-45 

.c.,.... 
6-18-47 

6-18-47 

7-1g-47 
..... 

...... 

.7,10409.141 

U 
S 
U 

S 

D,0 
S 

S 
S 

T 
D 
S 

DD S 

T 
T 
T 

Aquifer reported to be Shale, 
See ahemical analysis. 

Aquifer reported to be shale. See 
chemical analysis. 

Do, 

Aquifer reported to be shale. 
Aquifer reported to be shale. See 

chemical analysis. 

Hole filled. See logo 
Aquifer reoorted to be gravel. 

Do. 
Do. 

Hole filled. See logy 
Do, 
Do. 
Do. 



	

	 		

	

	 	

	

	 		

		

	

	

	

	 		
	

	

 

	

	

				

	 	

	  
	 		

				
 

	

	

	

	

WIJ;: trsc0 4 IMAM 1111at MINE MIELTZ...01114iA8 DAlltc._. 

1604140ed 
Cbevat ta IAMB — t- County 

_ ckness Depth 
. . (feet) 

Till and associated glacioflu,vial 
Till (weatheredo)--.4 

clayey. black 1 1 

Clayultidit-butri:Anntsial *au, • ..• 
"..itialealinne, gabbiest...1 J.? _s 4 a: 4-4 17 18 

Till (unipanddiessa)}-
Clay,. ed&Wbrimittallv.ISTAT • .• 21 39 

Glaatoflurial 
1.;and, very coarse . . . . . . 1 40 

Till 
Clay, very sandy, gray. . . . . . 10 50 

160-84-5cdc _ 
. T.1.2GS, teat. OinvIlle County. 

7 ( 

Alluviums . • . •r. 

Soil,. silty* 7alac.k.8 . 1 1 
:Sande coarann. . - 5 
Gravel, fine and medium . 5. 10 
3andi, verta oparse, -and Bono 1c1ay6 10 20 

Till and associated gplaciolAvAal deosite:. 
Till 

Clay, silty, gray, and some sande 45 65 
Glaciofluvial deposits 

Sand., very coarse* with abundant 
clay and atlt•;. . . . . . 20 85 

Gravel, fine, and some clay and 
silt• • • 5 90 

Till • •• • 
Clay, gray-, and qoae. vary. 

coarse .sand q • 41;.‘t ••• •-• • • • 19 109 
Glaciofluvial. &roc at . 

Sand, very coarse, • and some. 
fine gravel e .• • . . . • 5 114 

Sand, very c )arse* and sone gravel0 
with abundant clay sad. silt • 31 145 

Till ? (partly was•id) 
The material at this depth appears 

to be gray clay and silt with. 
abundant; sand aid gra,vel. . • " 35 'go 

- 50 -



	

	

	 	
	 	

	 	

	
		

	

		
	

	

	 	

	

	  

	  
		

	 	

		

	

	

IMICIPLA.181-19g3T /ICUS MOE Oontinued 

difIllN4411040 
7 101(41,411461091E /12641116 testy ( Oont inued) 

4210.iftickness Depth 
t-91. (feet) (feet) 

Glaciofluvial dimwit's t1.1 ' - -

Send, very coarse* and sootibe-.5,-1.y. 
cl a7. and. eiLt gu4aa •—tiP 4 184 

Bedrock (undifferentiated): 
Accost totAtillediel-0 Ob11-; -

green as ndr clot vier eguesturbatda 
at 184 feet. The drililmouttiagracr 

-i when. lateerinitatisiedz 
much like till. • qt..40) IP. •;: • - 249 

. „ 

160-84-7aaa 
USGS test 11 - Renville Clunty 

Alluvium: 
Soil,. sandy, black. . . r • • 1 1 
Clay, sandy, dark-brown 0 • • • • 1 2 
Sand, medium to very coarse, 
light-:browa-• .-* 2 14 

Till and associated glacial:axial deposits: 
Till (weathered) . . 

Clay, silt, very sandy, light-
tan •••.•.• • . • • • •50 

160-814-7bba 
USGS test 12 - Renville County 

Alluvium: 
Soil, sandy, black. 1 1 
Clay, light-gray to white, 
highly,calcareous 1 2 

Sand, coarse. . . . • 3 5 
Till and associated glaciofluvial deposits: 

Till (weathered) 
Clay, silty, gravelly, light 

cliva-brown 23 28 
Glaciofluvial deposits 

Sand, fine and modium•. . . . 3 31 
Till (unweathered) 

Clay, silty pebbly, gray. . • . 19 50 

51 



 

 	

 

	

		
			

	

		

	

		

	

		

	  
	 				 	 

	 
				 					 
	  

	  
	
								  

	  

		

	  

	 	  
					 

	  

LOGS 02 wEiLs Aar TZ HOLES IN TEM MOM& AR111417•,_ Mr: avx. Continued. 

161-84-8baa 
USGS tett 8 — Rao:villa County 

Material Thickness Depth 
(feet 

Alluvium: 
.Soil, clayey, black e . . . . . . 1 1 
Clay, gravel, buff. . .. • 1 2 
Sand, medium, coarse* . . . . . . 2 4 

Till and associated glaciofluvial deposits; 
Till (weathered) 

Clay, silty, gravelly, buff . . . 10 14 
Till (unweathered) 

Clay, silty, gravelly, gray . . . 36 50 

160-04,16da 
USGS Missouri—Souris test 

Glacial drift: 
Soil 1 1 
Clay, yellow ...... . • • . 4 5 
Clay, sandy, yellow, with some 
boulders and gravel 5 10 

Sand. . c . .....• . . . 3 13 
clay, sandy, gray 28 41 
Clay, sandy, gray, with thin 

strips of gravel and lignite 
fragments 36 77 

.0lay, sandy, gray, with. some 
gravel, • • • • . . . ... 30 107 

Clay, sandy, gray, with thin 
strips of gravel and lignite 
fragments 24 131 

Clay, sandy, gray, gravel, and 
fine sand in thin strips. . . . 51 182 

Clay, sandy, gray, gravel, and 
boulders in strips. ..... 12 194 

Clay, sandy, gray, with thin strips 
of gravel 54 248 

3edrock (undifferentiated): 
Clay, sandy, white. 1 249 
Lignite, hard , ..... . • . 2 251 
Clay, sandy, gray, white, and 
lignite in strips 19 270 



	

	

	
		

		
		

		 	

		

	 	

			

	 	

	

	
	 	

	

6aWn: '7L008.01 WELLS AND TES/LEOLES, II TEE MOHALIVAIM, Y. X. -1- Continued 

--161-$3r6cco 
USOG test Bottineau County 

Material Thickness Depth 
(feet) (feet) 

Alluvium: 
Soil, sandy, black . . . 4... . . 1 1 
sand, mediumto.cloar0e. and fine to 

medium gravel4 .. . . *** . . 10 11 
Salida coarse, silty, 'gravelly. . . 9 20 

Till and associated glaciofluvial dePositet• 
Till 

Clay, silty, gray, and soma Sand 
and gravel . . • • • • • 0 22 42 

Glaciofluiial deposits 
Sand, silty, and gravel S 50 
Sand, very silty and gravelly, 
gray.... 20 70 

Till (sandy) 
Clay, silty, gravelly, gray; Very 

abundant coarse sand . . . . 25 95 
Clay, gray, and some very coarse 

sand • - • 95 190 
(sample.: 'contain nearly 50 percent 
sand, 50 percent clay) -

GlaciofluVial dinosits 
:ravel, fine,' and sand, very. . 

very. dirty 
coarse 

36 226 
Bedrock (undifferentiated): 

Drillers report a brown smooth. 
clay .fa • •• • • • • • *** • * 230 



	 		

	 	

	

					
			

	

	
	  

	
		

		

		

	 	

	

	

		

 

	

 

• • 

LOGS OF AND- TESL EMS hi TIM 'Maar ARE DAZ* Zontinued. 

. 1.6145-6ca 
USGS. test12 - Rottineau County 

Katerial '_Thickness Derth
War (feet) 

Alluvium: 
Soil, clayey,, black. ....L ch" if 1 1 
nag, light--grain; w. a A. . ., A a . e -a 1 2 
Sand, eoaree .. . ; ...: ...; • 2 4 

Till and assodiated glaciofluvial dePokite; 
Till (weathered) 

Clay, silty, yellovish,mbrows . . . 15 19 
Till (unweathered) 

Clay, silty, gray- and ebme 
coarse gravel 20 39 

Glaciofluvial deposits 
Sand, coarse 2 41 

Till 
Clay, silty, grayislartan, and some 

fine and medium gravel . . . . . 19 Go 

7_61-83r6et02 
USGS test 14 - Bottineaa County 

Till and associated glacinfluvial deposits: 
Till (weathered) 

Soil, clayey, black 1 
Clay, silty, gravelly, buff. 23 24 

Till (unweathered) 
Clay, silty, grpvelly, gray. 4 28 

Glaciofluvial deposits 
Sand, medium to coarse 3 31 

Till 
Clay, silty, gray, with some sand 
and gravel 1S 49 

Glaciofluvial deposits 
Sand, coarse, and fine, very silty 
gravel . • • . 

Till 
67Clay, silty, pebbly, gray. . . . . 11 

Glaciofluvial deposits 
Sand, medium to coarse, and fine 
gravel . . • . . . . , • . . . . 2 69 

Till 
Clay, silty, pebbly, gray 11 SO 

- 514 --



	
	

		

		
		
		

	 	

	 							
	  
	 

	

LOGS 07 WELLS AITIVTEIZI/0135- IN 773 SMALL ALA, II -DAL - r-ki:tontinued 

16.4.4N4cdd1 
MStask 15-- Bottizeau ertkinty 

Sa,terial Thickuess Depth 
(feet) (feet) 

Till and associated glaciofluvial deposits: 
Till (weathered) 

Soil, clayey, black. . . 0 . . •• . 1 1 

Clay, light-gray, and same coarse 
gravel .:. Iv • . ..... • . . • 1 2 

Clay, silty, slightly sandy, tan • 13 15 
Clay, stity, Aght:ebrowar.. . . . • 20 35 

Till (unweathered) 
Clay, silty, gray. . 25 6c 

161-83-7bba 
USGS test 13 - Bottinean Count; 

Alluvium: 
Soil, silty, black . . . . . . . . 1 1 
Clay, light-gray . 1 2 
Sand, medium, light-brown 7 9 

Till and aissoelated_Klactofluvial detosits: 
Till 

Silt, pebbly, grvish-brown. . . 4, 51 60 



	

	
	

		

	

	

		

		

			

	 	

	 				 			

	 
				

		
	 		

		

		
		
		 	

		

		

	

	
		
	 		

	 	

 

• • 

LOGS 07 WILLS WO TEST BOLOS IN THE MOSUL AREA, Yi DAK• Continued 

1610.63-11ddd 
USGS. test 2 - Betting= County 

Material iciees Depth 
(feet) (feet) 

Alluvium; 
Soil, sandy, black • • • • 0. 1 1 
Sand, very fine, light-graY• . c . 1 2 
Gravel and very Coarse sand. . • 8 10 

Till and associated iglaciofluvial deposits: 
Till. 

Clay, silty, dark-grad 'w .. 6 16 
Glaciofluvial depqpits 

Sand, medium to coarse a-, A-• . . 2 18 
Till 

Clay, silty., pebbly, darlo-gray . . 5 23 
Glaciofluvial deposits 

' Sand, medium to Coarse . . o . 2 25 
Gravel, fine to medium, clean, 
partly shale . . . . . 12 37 

Clay, sandy, dark-gray 13 50 

161-453-12cce 
ITSGS test 1 - Bottineau County 

Alluvium: 
Soil, silty, black . .... c . . 1 1 
Gravel, fine to-coarse, and some 

silty light-gray clay 2 3 
Sand, medium to coarse . , . . . . 2 5 

Till and associated glaciofluvial deposits: 
Till (weathered) 

Clay, silky, buff, and gravel. . . 7 12 
Clay, silty, pebbly, gray. . . . • 3 15 

Glaciofluvial deposits 
Sand, medium to coarse 3 1E5 

Till 
Clay, pebbly, gray . . 21 39 
Sand, fine to coarse 1 440 
Clay, silty, gray. , ... . • 20 6o 
Clay, and abundant very coarse 
sand • 137 197 

Bedrock (undifferentiated): 
Clay, slightly sandy, dark-gray . 8 205 
Clay, dark-gray; some carbonaceous 
material present ..... . , c 15 220 

Silt, light-gray . . . . . . . . . 5 225 
Clay, dark-gray . . 5 23o 

- 56 -



	

	

	 
	  
	  

	  
	 

	
	  

		
		

	  	

	

	

• • • • 

)!ITC-:, 1,016 '11ILLS Alb TEST VOLES TN THE MOULT, 171'1, T. DA. - - Continued 

161-83-13dcc 
1100 Missouri-Souris test 

material ickneso Depth 
feet) Zfeet) 

Glacial drift: 
Soil 1 1 
Sand and gravel 12 13 

50Clay, send?, gray 37 
Clay, sandy, gray, with tome gravel 

and lignite frAgments 9S 148 
Clay, sandy, gray, and fins sand 7 155 
Clay, sandy, silty, gray . 30 185 
Sand And gravel. 14 199 

Bedrock (undifferentiated): 
Lignita, hard • 4 233 
^lay, brown 2 205 

161-S3-14/tab 
USAS test 3 - Bottineau County 

Allnviumt 
Soil, clayey, black 1 1 
Clay, gravelly, light-gray • • . 6 7 
SAnd, medium and coarse, and some 

fine gravel 20 27 
Till and associated glaciofluvial deposits: 

Till 
Silt and clay, pebbly, dark-gray . 13 40 



	

	
		

	  

	 

	

	  
	 
	
	  
	 
	

 

	
		

LOGS 07 =LS AND TIST MGM IN IMO= AM, 14• Mrs 

161-834kea 
MS teat - .Bottineau County 

Material Thickness 
(feet) 

Alluvium: 
Soil, clayey, 1,lack. . • - • . . . 1 
Clay, light-gray . . . , 3.. • . • 2 
Sand, nedium brown, and some 
coarse gravel 5 

Till and associated glaciofluvial deposits; 
Till 

Clay, silty, pabblyt gray 73 
GlaciofluviE.l deposits 

Sand MAI& to Inedium, quartzitic, 
agoundant clay and silt . . . . . 16 

Till 
Clay, silty, pebbly, gray... . . . 105 

Bedrock (undifferentieavi) 
light-gray to white . 3Clay, 81121474 

Clay, silty, brova to black. . . . 15 

. 
161-83-19dd 
J. C. Fisher 

Glacial drift: 
Clay and sand. . . . .. ...320 

Bedrock (undifferentiated): 
Sandstone • S 
Lignite and shale. 2 
Sandstone. .. . . • - • • • • 4 
Shale 42 
Shale, sandy ... • 1 
Lignite and shale. • . • •.• 3 
Shale, sandy; water• ... 11 

Note: Log modified from Simpson (1929) 

Continued 

Denth 
(feet) 

1 
3 

S 

81 

97 

202 

2C5 
220 

320 

328 
330 
334 
376 
377 
380 
391 



	

	 

 

	 

	 

  

 

  

	  

	

	

	
	 
	 
	 

	  

	

	

	  

 	 

	

	 

	
		 
	
	  
	

LOGS Or WELLS An TEST BOOBI.IN TFM 110BALL ARIA, N. Da: 

163-43-330o 
TISGS Missouri—Souris bat 

Material Thickness 
(feet) 

Glacial drifts 
Soil 
Clay, send?, yellow and some 

gravel 8 
Sand, fine 1 
Clay, sandy, yellow 1 
Clay, sandy, gray, and some 

gravel 15 
Gravel .. 1 
Clay, sant', gray, and some 

gravel • 7 
Clay, sandy, gray and thin strips 

of gravel 2 
Clay, sandy, gray, and some 

gravel 30 
Clay, sandy, gray, and thin stripe 

of gravel. . . . ..... . . 33 
Clay, sandy, gray, and some 

sone gravel and fine sand. . 38 
Gravel 2 
Clay, sandy, gray, and thin strips 

of gravel. 66 
Clay, sandy, gray, and thin stripe 

of lignite fragments 3 
Bedrock (undifferentiated): 

Claya sandy, white 1 
Shale, hard, wt..te . . . . . . 
Clay, sandy, gray 21 
Shale, brown 
Clay, sandy, brown . . ..... • 5 

Continued 

Depth 
(feet) 

4 

12 
13 
14 

29 
30 

37 

39 

69 

1C2 

140 
142 

208 

211 

212 
213 
234 
235 
240 

https://BOOBI.IN
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Mini r' 110.9"'011rigkIrg 101.14114111111i rffili SMALL 'Sant inned 

161-844bbb 
WOMPtsat 5 — Benvtl1. Cestnty 

MAteyial Thickness Depth 
(feet) (feet) 

Till and'assOciatedilaciofluvial deposits: 
184 (weathered) 

, Soil, clayey, black. . . . 6 1• II • 1 

. Clay, pebbly, tan 12 13 
l- (unweathered) 
. , play, pebbly, (mar . . . . . . 1 • 29 42 

inactiefluvitti- deposits . 
, . Sand. • 3. 43 

Till, : . 
.Clay pebbly, tray . . . 7 50 

Til

' i61-g4-1ddc 
usGs test 6 - Renville County 

Till and glacioiluvial deposits, 
Till . . . 

Soil, clayey) black. . . . . . . . 1 1 
Ciay, ATavelly, buff . . . . , . . 16 17 

Glacloiluvial deiosits. 
Sand, coarse to very coarse, and 

eons. tine gravel . . . 5 22 
Sid very coarse, Ilith - abundant 

ciaiand silt 38 6o 

• 



	

	 	

	
	

	
	
		
	 	
	

	 		
	
	
	 	
		
		
		 	

	  	  
	
	

	
	 	

	

	
		 	
	
	

		
	
		
	

	

	
		
	
	 	

	 	
	  	
		

	  	
		
	  

	
	
	 	
		

BOOS OP WELLS AND-TEST Natit'S t TIN NON= -ARM. 11.1)Alti 

16144-17da2 
4 R. Jones Oil & Operating Co. 

Well no. 1 

Material Thickness 
(feet l'• 

Glacial drift: 
Sell, clay, and sand • 4 • 4 . . • 65 

Bedrock (undifferentiated)t r -
Shale, sandy • . • • i • - p•-•:-.." • 0•t" NI . 
Sandstone, coarse.- • •• • • • 4 • 1, 0 
Shale and sandy shale.- 4 . '- •• .- 1f 3_ 
Limestanev thin-bedded. • . . . 4., -e . 2 
Shale; gas ' 2. 
Shalel .brovn and bite, • • 4 t,•,-0 23 
Limestone, thin-bedded . • • . . . I 
Sandstone; water • . . . 19 
Shale, with thin-bedded limestone 10 
Lignite . .••-,, OOOOO 5 
Shale, sandy, gray • • . . • • • 5 
Shale, gray 43 
Limestone, thin-bedded-4-. 4 .• k.4:. 1, 
Shale, brown OOOOO • • • • • • 111 

Sandy shale. • • • • • • • • t 711c4 lio 
Shale, gray and brown..•• • .5,..,0, 245 
Shale, sandy; water. . 4.... e- k-4.!--fti-_. 
Shale, gray to blue. . . .'li ii.P:. 11e:i. 220 
Shale, . black . ... .-. • . .,.., .c • • 25 
Shale, gray to blue. . . 4-4 ir..-30, . 330 
Limestone, thin-bedded . •• 4-1.i 1,j, • 

Shale, blue. • • • • • • • • • • . . 53 
Limestone, thin-bedded . • . . • . 1 
Shale, gray to brown . , , . . . . 390 
Shale, gray; trace of oil. . . . . lim-,.., 
Shale, black to brown 510 
Shale, limy, black, trace of oil • 85 
Limestone, thin-bedded • 5 
Shale, brown, and thin-bedded 
limestone 90 

Shale, brown 55 
Shale, gray; small amount of gas 345 
Shale, gray to blue . 50 
Sandstone; no water 10 
Shale, gray 35 
Limestone, thin-bedded . . • • ., . 15 
Shale, grayOOOOOO . 90a • • • . 

Limestone and sandstone, broken. . 15 
Limestone and sandstone, hard. , 4 
Limestone, sandy 21 

gontinued 

De lk 
(feet) 

65 

95 
125 
268 
270 
272 
295 
296 
315 
325 
330 
335 
375 

_ 379 
490 

600 
845 
850 

1,070 
1,095 
1,425 
1,426 
1,479 

- 1,480 
1,870 
1,910 
2,420 
2,505 
2,510 

2,600 
2,655 
3,000 
3,050 
3,060 
3,095
3,110 
3,200 
3,215 
3,219 
3,240 



	

	
	

	 	
	 	
	 	
	 	
	 	

		
	 	
			

	

	

	
						  
	 	
		
	 	
		
		
	
	
	  	
	
	  
		

	 	
		

LOGS 07 BLS AND UST ROLM TS TEE montr, Ate; 1.T. tut. — brawl 

le#1.484-17da2 
A 2. JonwvOil & Operating Co. 

Well no..1 (continued) 

Material Thickness 32.0Al2 
(feet) (feet) 

Shale, sandy 10 3,250
6 Shale, gray 20 3,270 

Sandstone 20 3,290 
Limestone. . . . . . 10 3,300 
Shale, greq.. • 6 . . . . . 10 3,310 
Sandstone. .. . 2 3,312•. 0 . •.• 

Zhale, gray... & e • • .. 3 3,315 
Sandstone; water • . OOOO .. • . 15. . . 3,330 

. .Sandstone; small amount of gas -. . 10 3,340 
Shale, gray; small amount of gas . 30 
Shale, sandy, gray • . . . . . . . 30 Ng 
Shale, gray.... . . . . • 30 3,430OOO . 
Limestone, gray to blue 20 3,450 
Shale, with thin-bedded limestone 20 3,470 
Limestone and Shale, broken. . . • 25 3,495 
Shale, hard. . . . . .. • 5 3,500 
Limestone, sandy; water 5 3,505 
Shale, blue and gray 232 3,737 
Shale, red to gray 98 3,835 
Limestone, sandy 9 3,844 
Sandstone 11 3,855 
Shale, hard, gray. • • • • • • • • 3 31858 
Limestone, sandy 5 3,863 
Sandstone 2 3,865 ..Shale, .hard, gray 3,872 

Note: Log modified from Kline (1942) 



	

	

	

	
		

 
		
		 		

	  	

		

	  	

	  	

	  	

 

	
	

	

		 			
	
			 		 		 	 

S. OP MIMS AP. Tin =AS 1J TEC MULL AMA, N. DAL. - Continued 

161-114,41bb1 
40944-Ainericaa Gas Oil Co, 

Veil noo. 5 

Hp,terial Thickness Depth 
(feet) (feet) 

Glacial drift: , 
Sand and clay.. . . . . •,... o 75 75 

Bedrock (undifferentiated): 
Shale and sandy shale. . . ...,188 263 
Shale and sandstone. . .. .•.. 19 282 
Sandstone; gas . . . . . ,. • ... 13 295 
Sandstone and shale;.water ..., 47 342 
Lignite. .. • • • • • . 2 344 
Sandstone and shale; water . . . . 6 350 

Note: Log modified from Simpson (1929) 

•-161-84-29bco 
USGS test 15 - County
•- • • 

Alluvium: 
Soil, .sandy, black • , , 1 1 
Gravel •• •• • • • • • • • . . 1 2 
Sand, medium to coarse, light-tan; 

some fine gra7e1 5 7 
Till and associated glaciofluvitq deposits: 

Till (weathered) 
Clay, buff 2 9 

Till (unweathered) 
flay, silty, gray, and some very 

coarse sand 37 46 
Glaciofluvial deposits 

Sand and gravel. 3 49 
Sand, very coarse, with abundant 
clay and silt 11 60 



		

						
										
					

			 									

		
	

	  

	  

	  
		 		  

	
	

'LOGS .0? WELLS ANI:4 -TEST HOLES I!' 'IIIE MOHALL A13114 N. DAL - Continued 

161-84-30daa 
USGS test 114-- lisnekilla County 

Material Thickness Depth 
(feet) (feet) 

Alluvium: 
Soil, olaysy, black. . • .. . 1 1 
Clay, light-gray, highly 

calcareous .p • • . • . .. 3 14 
Sand,-fine . . .. . .' . •- . . • c . 1 5 
Sand, coarse, silty. . . . . . . 5 10 
Clay, gray, gravelly . * . . . • •• 1 11 
Gravel,. medium, and some coarse. 

sand. •. • . •. . . ‘e . . .. . . . . 6 17 
Till and associated glaciofluvial deposits:.. , .Till . . 

Clay, silty, pebbly,. gray. ., . . . 23 40 
Glaciofluvial deposits. 

Sand, very coarse, and clay. . , , 10 50 

, 16I-84-L30dad 
USGS test 13 - Renville County 

Alluvium: 
Soil, sandy.-black 1 1 
Clay, light.-gray, highly 

caleareaus, 3 14 
' Sand . . ..... . • 1 5 

Till and associated glaciofluvial deposits: 
Till (weathered) 

Clay, pebbly, lighttbrowny . . . 1S 23 
Glaciofluvial .deposits * 

Sand, very fine, and clay... . . . 12 35 
Till (unweathered) 

Clay, silty, gray, and some sand . 15 50 



	
	 

	 		

	 	

	  	
		
		

	  	

	

	
	 	

	 	
		

		

	 	
	 	

	 	

	 	 	

	 	
		

	 	

		

	

	

LOGS 07 WELLS AND TEST HOLES 17 THE MOHALL AREA, N. DAK. - - Continued 

161-85-24aa 
USGS Missouri-Souris test 

Material Thickness Depth 
;feet) (feet) 

Glacial drift: 
Soil • • • . • • 1 1 
Clay, sandY, yellow, with gravel 
and boulders 11 12 

Gravel and sand, with lignite 
fragments 6 18 

Clay, sandy, yellow. . . . . . . 2 20 
Clay, sand7, gray, with boulders_ 11 31 
Thin beds of fine sand and. gray 

sandy clay • 5 36 
Clay, sandy, gray, with thin beds 

of gravel and fine sand and thin 
beds of lignite fragments. .. . • 4o, 76 

Sand, fine 2 78 
Clay, sandy, gray, and thin beds 

of fine sand 28 106 
Gravel . 1 107 
Clay, sandy, gray, and thin beds of 
gravel and sand, . . . 14 121 

Gravel and gray sandy clay in 
strips 19 140 

Gravel and thin beds of cloy . . 9 149 
Clay and gravel, thin beds, sandy, 

gray 25 174 
Clay, sandy, gray, and thin beds 

of gavel. % 36 210 
Clay, sandy, gray, and thin beds 

of gravel and boulders 8 218 
Boulder, granite 3 221 
Clay, sandy, gray, and gravel and 
boilders . 23 244 

Clay, sandy, gray, and brown sandy 
clay, gravel, and boulders n e . 6 250 

.3edrock (undifferentiated): 
Clay, sandy, gray and brown, . . . 10 260 



	

	
	

	 		
			

	 	
			
	 	

	  	

	  

	  

	  
	 	 

	  
	 

	

	 

	  

	

	

	 	

LOG; OP WALLS An. TEM ROLES Mg MDHALL AM" N. I. Continued. 

161-86-13add 
MOS' tee-t 1r - Renville Coiguity 

-Soutis River valley): 
Material Thickness Depth 

(feet) (feet) 
Fluvial deposits: 

Soil, silty, blade . 1 1 
Clay, sandy,. olive-brawn , . • 57 5$ 

Till and associated g/aciofluvial deposits: 
Glaciofluviel 'deposits 

Sand, very -ooarse, 'with abundant 
clay and silt. . ... . 0 12 70 

. . .Till . 
Clay, sandy, dark-gray 10 80 

Glaciofluvial deposits 
Sand and gravel 5 g5 

Till 
Clay, gravelly, sandy, dark-gray . 18 103 

Bedrock (undifferentiated): 
Shale, light-gray 7 110 

161-86-13c0c 
USGS test 19 - Renville County 
• (in.Souris River Valley) 

Fluvial deposits: 
Soil, silty, black • • •.• • . . . 2 2 
Clay, light-tan 20 22 
Silt, greenish-gray, with some 
shell material 7 29 

Sand, very coarse. 3 . . 1 30 
Clay and silt1 light blue-gray, with 

some shell material. . . . . • • 23 53 
Till and associated glaciofluvial deposits: 

Till 
Clay, pebbly, gray - 5 58 
Sandi• oaarsey and gravel 2 60 
Clay, pebbly, gray; drillers 
reported numerous rocks. . . . 8 68 

Glaciofluvial deposits 
Sand, fine and medium 2 70 
Clay, light-gray, with shale 
pebbles and coal fragments . . . 32 102 

Bedrock (undifferentiated): 
Clay, light-gray 8 110 



	

	
	

	

		
	  

 

	 		
		

		
	
	

	 	

		 	
		

	  	

	

	

		

LOGS 01 lilt 2L3 AND TEST RULES DT TEM IMAM AMA, m,, Opntinued. 

161.446-13c:de 
USGI5 test 1$ - Renville °minty

k Souris River valley) 
Material Thickness Depth 

(feet) (feet) 
Fluvial deposits: 

Soil, wady, blast* . . . 4 . , . . 2 2 
Clay, brown. . . v . 16 18 
Clay and silt, gaudy, soft, &Oh-

gray, with some shell material IN 38 56 
Till and associated glaciofluvial deposits: 

Till . . . 
Clay, grays pebbly . • • • • • • • 27 83 

161-86-13dd° 
USGS test 16 - Renville County 

(in Souris River valley1 

Fluvial deposits: 
Soil, clayey, black0 . . . . 1 1 
Clay, brown. . 2 
Clay, sandy' light-gray to white 1 
Clays sandy, light-brown, rather 

uniform in texture 36 40 
Till and associated glaciofluvial deposits: 

Till 
Clay, pebbly, light--brown and., 
gray.... ..... •.• •• • • • • 20 6o 

Clay, sandy, dhik-gray 4. . . • 30 90 
Clay, silty,. Sandy, dark -gray; 
. numerous chips of soft black 

shale or clad' 33 123 
Clay, sandy,. gray, with much very 

coarse sand; numerous chips of 
soft, black shale or clay. . . . 23 146 

Bedrock (undifferentiated); 
Coal. and black shale cuttings. . • 9 155 



	
	

	
		
	 	

	

	
	 	

	

	

 

		

	

	

	  	

		
		
		

	

	

	

	

	 	
		

	 	

	

	

,LOGS 07 /MILS AND TEST ROLES IT' MI WHAM AREM4 N. DAK.: - COntinued 

163.46.14ddd 
VMS Usk 2D Royalist Nunty 

(in Souris River Valley) 

2 2 

Material Thickness Depth 
(feet) (feet) 

Yluvial deposits: . . 
Soil, sandy, black . .. . . . e 41. e 

Clay, ligiat-gray . . • 16 18 
Silt, blue-gmay; some shell. 
material .. . .... . . . . •• 6 24 

Sand, 'arse 1 25 
Clay, gravelly, gray; some shell 
material 364 . . . . . . . . . . . 11 

Till and associated glaciofluvie. deposits: . 
Till 

Clay tan; gravel. . ... . . .. 4 40 
Clay, sandy, tan . . ...... • 10 50 
Clay4 sandy,. blue-gray, and some 

smooth black clay 17 67 

162,43-31ccc 
nGS test 10 -• Bottineau County 

Alluvium: 
Soil, clayey, black, . . . . . . . 1 1 
Silt, light-gray . . . 1 2 
Sand, medium to coarse 2 4 

Till and associated glaciofluvial deposits: 
Till (weathered)-

Clay, silty, pebbly, light-brown , 12 ',. 
Till (unweathered) . 

Clays silty, pebbly, gray. . . . . 17 33 
Glaciofluvial. deposits 

Sand, very coarse, and some fairly 
olean gravel • • S 41 

Sand, and gravel, very silty . . . 5 46 
Sand, coarse, and some medium very 

dirty gravel 0 4 50 
Till 

Clay, silty, and gravelly, gray, • 10 Go 



	

		 	

		

		

			

	 	

	

	

	
	
	  

	

	

LOOS 07 WILLS AlID:M7f.HOLE9 IT THE MOREL ARI4 14,1M, — %Mimed 

162-83-3Ided 
USW test 6 - Rotting= County 

Material Tht;:ms Depth 
(feet) 

Alluvium; 
Soil, clayey, black. . .. .. • 1 1 
Clay, light-gray and some midi* 
gravel . • • • • 

Sand, medium and coarse, aed eons 
fine "nd medium grave -• 4 6 

Till and associated glaciofluvial depositet 
Till 

Silt, gravelI71 -lightb.brees. • . 4 10 
Silt, sand• and gravel, grayish,-
brown. • •• • • .. .. . . 12 22 

Glaciofluvial. deposits 
Sandi medium to coarse, and some. 
fine.and.medium gravel, fairly 
clean 17 39 

Till 
Silt, gray, and small amounts of 
end and gravel. 11 50 

162-83-31cda 
USGS test 11 - Bottineau County 

• 
Till and associated glaolofluvial deposit,: 

Till 
Sail, clayey, black. . , . . . . . 
Clay, light-gray; cobblestones 2 3 
Clay, .silty, tan 17 20 
Clay, silty, gray 19 39 

Glaciofluvial deposits 
Sand, medium to coarse 2 41 

Till 
Clay, silty, gray; medium to coarse 
'sand 4 4 4 19 6o 



	 	

	

	
			
	
				

			 		

			

	 		
	 	
	

	 	

		
		
	

	

	

		

	

	

i)t %:1048-U7 TILLS AND TUT ROM IN Timms= AREA, N._Xe.ff; Continued 

162-85-3200 
USGatte4 97f- Bottineau County 

Material, Thickness Depth 
(feet) (feet) 

Till and associated glaclofluvial deposits: 
Till (weathered) 

Soil, clayey, black: .. 1 1 
pebblria light-tea. . . . 22 23 

Till (unweatherit)' -
Silt, petbill grar: . . . 10 33 

Glaciofluvial. deposite 
Sandi very. ooarse, and fine gravel. 2 35 

Till 
Clay, silty, gravelly, light-gray: 3 38 

Glaciofluvial deposits 
Sand, medium to very coarse, and 
flue• fairly clean gravel, 
partly shale •. 0 • ...... 10 48 

Till 
Clay, silty, very sandy and 

grferP11,15 gray • . . • • . . . 22 70 

• 1.62-83-32ccb 
U1GS test 8 - Bottineau County 

Alluvium: 
Soii0 ;ciaYeys black ', 2 2 
Clay, light-gray . . . . . • :• •• 1 
Sand and gravel' 1 

Till and associateet4acioiluvial deposits: 
Till (weathered) 

Clay;, silty, gravelly, yellowish, 
::own 6 10 

Glaciofluvial deposits 
Sand, very fine; silt. . •. • , . 5 15 
Sand, very coarse; clay. . • . . • 5 20 

Till (unweathered) . 
Clay, silty, pebbly, gray. . 0 . . 23 43 

Glaciofluvial deposits 
Sand, medium to coarse . . . . . . 2 45 
Sand, medium to coarse, and fine 
gravel with much clay and silt . 15 6c 

https://N._Xe.ff


	

	

 

		

	 

				

	  
	  

	
	 

		

	 	

		

LOGS 01 ILLS AID TEST HOLES. II? THE MOHALL-AREA, Continued 

162-53.-380co1 
USW test 5 - Bottineau County 

Material Thickness astia, 
(feet) (feet) 

Till and associated glaciofluvial deposits: 
Till 

Soil, clayey, black. . . . P . 1. . 1 

Clay, pebbly, light--gray 1 2 
Clay, silty, pebbly, highly-
calcareous, yellevish,brown. .. 8 10 

Clay, pebbly, yelloviebo-brown. . . 14 24 
Clay, silty, pebbly; brown • . . . 26 50 

162-83-320002 
USGS test 7 - Bottineau County 

Alluvium: 
Soil, clayey, black. . . . . . . . 1 1 
Clay, light-gravy , and some sand 

and gravel . 1 2 
Sand and gravel 2 4 

Till and associated gl.aciofluvial deposits: 
Till (weathered)

Clay, silty, gravelly, tan . . . . 7 11 
Silt, pebbly, olive-brown 15 26 
Silt, rather sandy and gravelly, 
grayish-brown. . 0 . OO . . 14 4o 

Till (unweatherea) 
Clay: silty, becoming increasingly 

sandy and gravelly with depth, 
grayish-biown 184 224 

Bedrock (undifferentiated)s 
Lignite coal.; gray clay. . . . . . 6 23o 

71 -



	

	 

 

	
		
	

	

	
	
	

	

	

	  

	

	
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

46'111 grehostei-Alikai siPhitiMilif , •idlik70-;9040 tinned 

e* 327 -job 

ater - thickness Depthk 
feet -set) 

Glacial drifts . . . . 
04. Gana. • . • . • . • . • . • • 

-

# 205 205 
Bedrock (tsisdifforepltiated)1 • - 4, • 

Sas:atone. r'-• . i 55 260 
mikie.:•_ • " 4. :wr- • • • 1-•--4 8 268 
Sandstone, soft. 4 11 279 

• 9 288 . . . 
Sandatene, • soft: ..- i''' • * -.:. b •• -: . 28 316 . 
Sandston e .bard. ... •-• • . o .- • 37 353 
Shale, sandy- • • • .- . •• e • •_ • • 17 370 
Sandstone, fine. . • • . . . . . . 10 380 
Shale, sandy • • • • • • • . . . • 90 )47o 
Shale and sanatone, hard.. . . • 184 6514 

Note: Log nedifliel- iron Slapson - (i925} 

• 
162-841-25dde -

VSGS-Missouri-Sourts' 

Glacial drift: soil • • •-
OOOO • OO OOO 1 1. . • 

Saz..4. and gravely... • - • • . e • • 4 - 5 
Clay,- gaudy, gray, and some gravel. 25 30 
'Sand, fine and cravel•-• • -4 • • 2 32 
Clar,,sandy, gray, and sate gravel 

146 78 
Clay, silty, sandy, gray, and some 
• _fix, so gravel, • • . 78 156 
°C fay , sandy, gray, and some 

gravel 39 195 
Clay, sandr# gray, and some 

lignite fragments and gravel . • 33 228 
Bedrock (undifferentiated) 

Clay, sand'', grays and brown
carbonaceous shale . ..... • 27 255 

72 
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140GS 01' 1148 4.11;),-TETO 1104kg&-1.11 THI-191440/111111/2 ItiAlLerj- 1.-14entinued 

1444,45,di1 
USGS tasieliri-•Souris 'test 

Vs.tir_121, •Thickness Depth 
- (feet) (feet) 

Glacial drift: 
Soil 1-ago' 0 °- 2 7° 1 
Clay, gay 3, Be/ ° ° 0 " E
Sand, fine, and gravel . lie • 41 •• 5 6 
Clay, grayt wi!hsome 4rem4 • gal 16k 
hay, saidy,"sil y'. I, 4 4 0'0.! 27 43 
Clay, sandy, gray, wit4 41,01P: , -7,. 

lignite fraglettil.'.*.., A.• i • 37 go 
Play, sandY,* eraY, wits ow' 
gravel** ***** * a. . 105• • . 25 

• 162-84-35dcd 
USG'S test 7 - Semi-11v Count7. 

Alluvium: 
Soil, silty, black • • • • • • • • 1 1 
Sand, gravel 2 3 

Till and associated glaciofluvial deposits: 
Till (weathered) 

Clay, silty, buff, and some sand 
and gravel . . . . ..... . 15' 18 

Till (unweathered) 
Clay, silty, gray, and some sand 
and gravel 8 26 

Glaciofluvial depoSits. 
Sandi'mediuh and coarse. 2 2.8 

Till (unweathered) 
Clay,. silty, gray, and some sand 

and gravel; coal fragments.. . . 32 Go 

https://1104kg&-1.11


	

	  
	

	 	
	

	

		

	  

					

		  

		
		

	

	

	

	

		

LOGS OF WELLS AND TEST HOLM /N MALL AMA, MAK. - Continued 

162-g4-36cdo 
USGS test 4 - Renville County 

Material Thickness Depth 
feet) (feet) 

Alluvium: 
Soil, clayey, black 1 1 
Sand,-ceares • • e . 3 

Till and associated glaciofluvial deposits: 
Till 

Clay, silty, pebbly, grey. . 36= 40 
Glaciofluvial deposit' 

Sand, medium 2 42 
Till 

Clay, pebbly, gray . . ... 50 

162-84-36cdd 
USGS test 3 - Renville County 

Till and associated glaciofluvial deposits: 
Till (weathered) 

Soil, black 1 1 
Silt, buff, highly calcareous. • 0 12 13 

Till (unweathered) 
Silt, grays and some cobblestones. 11 24 
Clay, silty, hard, gray, and 
gravel c . .. • .. ****** . 44 66 

Clay, gray, and fine and medium 
gravel , . . _ 24 92 

Glaciofluvial deposits 
Gravel, fine and medium. • • •• . . 4 96 
Gravel, coarse, angular, dirty , . 4 100 

Till (unweathered) 
Clay, silty, gray, and some sand 

and gravel . •.,•,•••• 75 '-750 

Clay, silty, gray; approximately 
30 percent sand and gravel . . . 60 235 

Bedrock (undifferentiated): 
Silt and clay, light-gray 15 250 



	  

	

	
	
	
	

	

	

	

	

	

	

  

	
		
	
	

	 	

	
	

LOGS OF WILLS AND TES: 94213‘rN TM MALL MIMI, F. DAIL Continued 

.%'.162414-36dde 
•tr8G4 154.1* 2 - Renville County 

Material Thickness Depth 
(feet) (feet) 

Till and associated. glaciofluvial deposits: 
Till , 

. . Soil, eland', black . . . I, 2 2 
Clay, silt, buff 14 16 
Clay, gravelly, gray . , . . . . 20 36 

Glaoiofluvial deposits 
Sand, fine to coarse, sad some flee 

gravel ... . , .OO . .. • . • .. . 14 i4o 
Till 

. Clays silty, sandy, gray . . . 10 50 

162-84-36ddd 
USGS test 1 - Renville County 

Alluvium: 
Soil, snnay, black O ..... . 2 2 
Sand, fine to medium, dar4..brawa .3 5 
Clay, silty, sandy, buff , . .4 9 
Sand, very fine, light-gray. . .6 15 

Till and associated glaoiofluvial deposits: 
Till 

. qlay, sandy, graYs .and gravel. .30 45 
Glaciofluvial deposits 

Sand, coarse, ancl. fine gravel. .1 46 
Gravel, medium, and some sand and 

clay 4 50 

75 
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