"BUY NORTH DAKOTA PRODUCTS"

GROUND WATER RESOURCES IN THE VICINITY OF LEEDS,
| BENSON COUNTY, NORTH DAKOTA

By
P. G. Randich and Edward Bradley
Geological Survey
United States Department of the Interior

NORTH DAKOTA GROUND WATER S TUDIES
NO. 44

| Prepared by the United States Geological Survey in cooperation with
the North Dakota State Water Conservation Commission, and the
North Dakota Geological Survey

PUBLISHED BY
NORTH DAKOTA STATE WATER CONSERVATION COMMISSION
1301 STATE CAPITOL, BISMARCK, NORTH DAKOTA

-1962-
| : 7 5
' HYDROLOGIC CYCLE S

f RAIN CLOUDS \). \ e -~

e =
k_g o M {LOUD FORMAT | ON l)’ \

Tt 3 8

PRECIPITATIDN

FROM
FHUM FROM LAKES
FROM souL STREAMS VEGETATION

RUNOF
INF ILTRAT 10N -\ﬁ‘:\z

s < -
B

> 2
PERCDLAIIO

\Z
“A
.
-
™
=
m
w

~ = crouno WATER ¥ ¥ ——— \[] ¥ ‘ o




PO HANCIENT CHANNED

,._"';’,_Mtssoum RIVER )

!

iPENBUERDAM__.__
c AVALLER

NGDON

NER| .1

goee '

FORDVILLE
!RAMSEY res. —k

DEVILS
LAKE

PIERCE!

4"“\ DJV/LS LA}g‘ CA/va ‘
LAKOTA

Itump Loke

5 \ r_NELSON

BURN

BRONCHO RES.

&
iy FT.CLARK UMIT

o |
QILOW HEAR DAMY

g LITTLE | MISSOURY et
CRLDER 3;\%_ Tl e } | ot ' EE:;ER
LINGS I(A//FE " RIVER PROJ / %
ACH i I @ DR o e L AAMLEY UMD o2 BURLENWGH | XIDDER
.RE ' MEDORA & \Jf‘blcxm:;%.n BURNT CRESR UNIT |

JAMESTOWN

i SQUARE BUTTE UMIT '3;
[

|
i : : \
VALLEY ’ waroQ eiaoge ¥ |
% L __MORT 0 NgGZ :
=il HLARRE_JTTE oA ",, ﬂjﬁ U

HETTINGER

i vy -»--.‘ o &

. Ve e 3
Aioon % 3 ! G N 7 *H %
S L oP E I Mr | SARSERE L Rier

_BuLio : N » Al
A/'.e_uﬂ’f_ L&M_ A MCTT DAM \MCANNONHAL L RIVE
= SR "y PROVECT

(2
N
A eake

3 BOWHAN & CANNONGALL 155 ny Y oane REF— S e
| {\b; BO WM ; N - . = »oiﬂﬁ?ﬁ?ﬂAfD/q
! , Bow»LwhﬁL[,gT :Gm 3 rHU*’D[RHAW RES N O FT YATES MC IN;saesyH
i % N S NONA LWIT
‘fi.(’.Li - CEDAR R 254 s
NORTH_DAKOTA STATE WATER CONSERVATION COMMISSION

——WATER RESOURCES DEVELOPMENT PLAN

LANDS UNDER IRRIGATION

" "GARRISON DIVERSION Cou’szhvimcw‘r .

- Govs wt]hamL Guy, s
OSCAR LUNSETH ‘ :

VICE CHAIRMAN

OISTRICT. BOUNDARY

MO W—HOISVEEN

AREAS CONSIDERED IRRIGABLE
- AREAS BEING INVESTIGATED

o 0AM A RESERVOIR SITES
A
L g

UNDER COMSTRUCTION
0 ROPOSFO

EXISTING
/ PROPOSED CANALS
|

GROUNDWATER AQUIFERS

27

SECRETARY AND STATE EnGiNELE |
RICHARD P. GALLAGHER l‘
MATH DAHL 1
WItL.LLIAM W. CORWIN f
EiNAR H. DAHL 'i

HENRY J. STEITNDER
—

—— e o3




LNEPR AR, NOMTE (PHUTA - BEROR ODUNTY

WACAUS P WGALS AND HRST HOLES 1 of b pages
LRy Gr Tepth of ilmpeter type  Iate Spth o Lok e sguifer e S e
o weii{foet ay alwe completed watar{feet of measurw-
beiow lend sardece; iinclwes! pelow lend  sent
surtsee )

Wallace Tarang L5 h8 Du 6 10 g D,S Gravel Adequate supply.
Ingvold Foss 122 5 Dr 1920 61 PR 0,8 Gravel Do.
Test hOle 1300 17805 5 DI’ 5"58 ave® seess T eses See lOg.
Test hole 13)2 1780 5 5 Dr 5—58 seew evses T seen Do.
Test hole 1%3 .‘..?805 5 Dr 5"’58 svee cosns T sess Do.
Stodness Co. 26 3 Dr coss 10 e D,S Sand Adequate supply.
Je M.L. Anderson 70 39 Dr seme 3&0 ssvass D’s enne Do.
Test hole 130L 192.5 5 Dr 558 30 # 5 % ik T g See log.
Test hole 1305 17 5 Dr 5~58 —— T Do.
¢. M. Fogelson &0 k3 Du gunn 50 o N Sand Adequate supply.

Do 275 6 Dr 70 ceoes N Clay Do.

Do 8o 24 D 1957 50 P D,sS Sand Do.
Mertle E. Haugen 20 24 br 1957 10 Rl D Sand and

gravel Inadequate suoply.

Do 275 5 Dy eose 5 csses s esse Adequate supply;: saline.
Harold Kenner Sr. 335 5 Dr esss 30 P D,s Sand Do,
Umcm 50-05 2!!' Dr ssav 2“'.% h" l“"ss N [EX 2] Abmdonedo
Bennet Medhus 306 5 Dr 1333 1 PP, D,s Shale Adequate supply.
Oscar Jorgenson T0 36 Dr 1952 30 e 8 e D Sand Do.
Ole Rodland 55 e esw 13810 15 evses b,S Sand Do.
George Jorgenson 80 h Dr 1011 27.25 k- 3-58 D,s Send Inadequate supply.
Test hole 1299 175 5 Dr 5~58 i See log.
E. Tostenson & 26 Dr 91 - 20 S— N S Adegquate supply.
Mras. Runcken &0 36 Dr 1917 25 ensas N Sand Do.
Inga Quammen 40.15 36 Dr cene 11.20 k- 3-58 D,S Gravel Do.
Olie Eliksmoen 50 36 br 10610 35 Aobeh N D,S Sapd Do.




- o AKER, BOVEE CREUA - BOENE CODEEY
2 of k& pages
5 F BELAS A TERC Boils
; . " e £opad fey AR
{ R Wl AR of CApetmr  fee  oate Ngphen. 8 4 e o - =
: H S % L BL compietes wmberifeet ¥ BERELYW-
: RERsEY i i hi o S seioee Lond wend
- Rippasart - Y e L Samee e : =
peiow jepd ssrfees . ey
156-68 (Continued)
15 badd Joha R. Cowsy 31.62 %8 Du - 27.20 he ho58 D,S N Adequate supply.
17cad Lewis Peiler 20 4 Dr —— 53 - — D,S Sand Insdequate supply.
183&0. Test hole 1298 210 5 Dr 5“58 sese eveee T esce See logo .
19%an Test hole 1297 189 5 Dr 558 csse PP T ssee Do.
19ac Stawert Robirson 23.92 36 Du 19h3 k.25 h- 2-58 5 Sand Adequate supply.’s
20cce Chester Johnson 60 36 Du R 14 P D,S Sand Do. Chemical analysis.
20{1(3 DO 11'0012 36 m soee 29.82 h- 2"‘58 S Gr&vel DO.
2ldabl Joe Blegen 300 & Dr 1920 0 P— S Sand Adequate supply; saline.
21dab2 Do 70 30 Du 1952 24 cones D Gravel Adeguate supply.
2Zba LErnest Zlverud 55 2 Dr sees 35 sanaa : D,S sesa Do.
22cbb John Paulson 90 24 Du csse 20 sonse D,S case Do.
23eba Norris Gresdahl 31.00 36 Du cses 16.60 he .53 N Sand Do.
24bbb Oris Norhaugen 35.25 35 Dr e 5 15.k6 4~ 3-58 N Genie
dd Ragna. Kmudson 60 L Dr Y 35 seese D;S Sand Do.
’ dee Chester Johnson 19.67 24 Dr 1947 Flow he 2.58 s Gravel Do.
26ddcl Oscar Gustafson he 24 Dr PR 20 o i e S Sand Inadequate supply.
2 26ddc2 Do 59 3 e 1956 39 seces D Sand Do.
27becl Peter Blegen 120 6 Dr 191k 20 v uewm S —— Do.
27bce2 Do 155 6 Dr 1951 0 i & i D Sand Inadequate supply; chemice]
ZTece Test hole 1308 199.5 5 br 5-58 - ceces T i See log. enalysis.
27ddd Test hole 1309 147 5 Dr 5-58 coses cenes T SR Do.
28dacl Jens Engstram 270 !s Dr 1928 70 cones S Shale Adequate supply; chemical, ...
28ac2 Do 30 36 Dr 19%3 17 T D,s Sand Inadequate supply.
29bcd Emil En@tm 70 2h Dr ssew 35 esnse D,S Gravel Do.
2%cebl Charlie Urness 270 h Dr 1918 20 essne N Sand Adequate supply.
2%cb2 DO lhoéh 36 Dﬂ. LE XX ] 11-,42 2"" 3"% N sene mqmte Supply.
2965-‘1 Test hcle lw 210 5 Dr ,5,-1 csnew esosse T eose See log.
K)add Test hOle 2& 5 m‘ fS-SB esee sceoene T sess .
mbbb Test hole 1311 179 5 Dr 05%% esece (RN X T esee Do,

P P



i TaEiE &SER, ROITE AR - BONDS OTRAY 3 of 4 pages
§ ERUHE UF WELAS AR TR Bl
I eyt o Epl A% Rebabetl ¥ " ﬁﬁ‘ ' w’km 'gxﬁ , ’;‘,@u— ean B Bt Rk
< iy i seiil et e b SR WERIRREL A5 DAL
: R Pelew (wed MPTACe | lncmEnd ki Lo e
ECTS S0
156-68 {Continued)
'l!est hole 129!“P 168 5 DT b"’% sese oo v e T L See l‘:‘g. k/"
Test hole 1312 189 5 br S50 P sk & 2 B Do,
Test hole 1306 199.5 5 br 5058 . M- 7 Do. .
‘fagt hole 11 189 5 Dr Sed i Do.
Tegt hole 1.2:'5 178‘5 5 Dr 5"53 svee esove T cece Po.
Grimsrud 130 5 Dr N 0. 4 & ok N Sand
Kenneth Fox 39.15 2h or 1952 11.hh e 358 D,3 Sand Inadequate supply.
J. Johnson s 24 Dr 1936 a5 & B D,8 Sand Adequate supply.
Ornald Strand 195 4 br 10-57 20 o ek D,S Shale Do. Chemical analysis.
Virgll Anderson 25 4 Dr sess By eccns S Ssad Dce.
DO 15. 52 56 m ss e lOohl ;‘- _'5"58 . D Sand Inadeqmte Silpply'.
Test hOle 1310 l7805 5 I)r 5"% seve ses e T sove &e 108-
Martha Straade 5 36 D 193k 5
Nils Hove 95 o Dr 1919 35 seven < f Gravel Adegucte supply.
Fri& Hove }-‘0.& 5 Dr seas ].ho% h-" h“58 N seve
Walter Oeffer Tit 3% Du 1939 27.68 be 45§ D,S Gravel Do.
Rowrt Peiler I"‘9 12 m LE B X 3 LA X X s ese S L E R ¥ 3 '
Do 78 3 Dr 19056 26 senes D Send
George Peiler 100 5 Dr cvose i) ssese D,S Sgnd A&eqmite- Suppiy.
Peter Tousrud Lo h Dr 1550 16 PO D REER
DO m 36 Dr 1938 l?. lh h" !:-"58 S LA X J
mm 59006 36 I\l eoss e 28-12-3 h" ’%"'58 H seece
Raymond L. Russell 130 L Dy 1923 15.71 he 458 b Sand
Do L2 2h br 1949 2.3 I— S Sand Ldequate supply.
John Stenson 35 32 Du 1935 eses essns D,s Sznd fdequate suply; chemical
Oscar and Iver Crist 55 24 Dr inem 12.78 o D ceve anolysis.
Tom Stenson 65 P Dr 17006 30 S— D,S Gravel Adequate supply; chemical

anclysis.

'S




156-69 {Ccatinued)

Z25¢da

25dba
28ddd
3hede
35aaa8
35bbb
35daa
3Gasa
30abe
3add

e 1
2044

Unknovm
Test hole

i3

W.lter Larson
¢. B. Follmzn

Test hole
Test haole
Unknouwn

Test hole
Test hole
Teat hole
Test hole

12a
1293

131k
1292
1315
1290

W
o

A RS RN RN &U‘!\.ﬂ FUTWu Oh

EYREZRRYNYNE

g

¥ -8 £
BLLE
wukn Lo
Ly, Koy

b sl

Sl Tt

19.86

0
2

“8.h9

sso e

Uuks

¥ HARGA

myal

HH?FHQ

Hr e

FEuRTe

o8 e

sses

LA B A 4

L8 B 2

LE B

se o0

ess e

s s

*sowe

4 of b pages

See log.
Adequate
]b-
See log.
Do

See log.
Do-
Do,
Bo.

AR

supply.

Hoeca 00 el i

el

7
AL




GROUND-WATER RESOURCES IN THE VICINITY OF LEEDS,

BENSON COUNTY, NORTH DAKOTA

By
P, G. Randich and Edward Bradley
Geological Survey
United States Denart=ment of the Interior

North Dakota Ground-‘Jater Studies No. 44

Prepared by the United States Geological Survey in cooperation with
the North Dakota State ater Conservation Commission, and the
North Dakota Geological Survey

Published By
North Dakota State Water Conservation Commission

1301 State Capitol, Bismarck, North Dakota

- 1962 -



Contents

Page
Introductione~ececeemccacasccncnccaaaax S g S N 1
HWell-numbering SysSteM-cee-mcecrecccecsccccncccana SR —— 3
Ground water in relation to geology---ee~-cewac-- L 4
Chemical quality of ground water-----------; ----------------- 7
Summary and recommendationSe-e--cec-cecacaw o e e e o 8 10
References-=--=cccccccccmccnccacrccccncncnne PRI — 27
Illustrations
Figure 1, Map showing physiographic provinces in North
Dakota and location of the Leeds area---se-we--- 2
2. System of numbering wells and test holeSe~=cvecma= 3
3. M“ap of the Leeds area showing locations of wells
and test holeS~=ccccucccncnncncnnccncncccacccneca 5
4, Graphic logs and resistivity measurements of
selected test holes in the Leeds area---e-e=---e- 6
Tables
1. Records of wells and test holes~e=eewwecmcmccccne-" 11
2. Logs of test holeS~ew-cmcmcacccccecccccnnncnncanas 14

3. Chemical analyses of ground water----e--eme=--ce=- 26



GROUND-YATER RESOURCES IN THE VICINITY OF LEEDS,

BENSOM COUNTY, NORTH DAKOTA

By
P. G. Randich and Edward Bradley

Introduction

The North Dakota State Yater Conservation Commission, the North
Dakota Geological Survey, and the United States Geological Survey have
been making investizations of the ground-water resources available
for municipal use in North Dakota as a part of a coonerative ground-
water-investigations program, Relatively small areas surrounding
towns that have requested aid from one of the State agencies are
studied. At a later date, when adequate funds become available,
more complete investigations will be made of larger areas, such as
counties, and reports on these larger areal investigations will
include some of the results of the municipal water-supnly studies.

The present investigation was started in 1958, Its purpose was
to evaluate ground-water resources near Leeds, N. Dak., with special
emphasis on exploration for an aquifer suitable for a municinal water
supply. Early well records and related information about ground water

in the Leeds area are discussed by Simpson (1929).



Leeds is in thg Drift Prairie province (Zimnson, 1929, p. 7-10)
in the north-central part of North Dakota, a short distance northwest
of Devils Lake (fig. 1), The town is served by the main line of the
Great Northern Railway, a branch line of the Worthern Pacific Railway,
and U.S. Highway 2. 1Its population was 797, according to the 1960
census,

The topography at Leeds is gently rolling, and local relief is
20 to 60 feet, Short intermittent streams connect marshy areas and
shallow lakes, Ibsen Lake, about 2 miles southeast of Lecds, contains
water throughout the year. Climatologic records for Leeds are
available for a short period only; therefore the average annual
precipitation is not known. In 1960, 17,18 inches was recorded.
At the Maddock Agricultural School, 25 miles south of Leeds, the
average annual precipitation is 16.55 inches, based on a 46-year
record by the U.,S. Weather Bureau, The average annual temperature,

for the period of record, is 39.5°F.
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Well-Numbering System

The well-numbering system used in this report is illustrated in
figure 2 and is based upon the location of the well in the Federal
system of rectangular surveys of the public lands. The first numeral
denotes the townshin north, the second numeral denotes the range
west, both referred to the fifth principal meridian and base line,
the third numeral denotes the section in which the well is located.
The letters a, b, ¢, and d designate respectively the northeast,
northwest, southwest, and southeast quarter sections, quarter-quarter
sections, and quarter-quarter-quarter sections (10-acre tracts), as
shown on figure 2. Consecutive terminal numerals are added when
more than one well is given in a 10-acre tract. Thus, a typical

well 156-69-15daa is in the NE1/4NE1/4SEl/4 sec. 15, T. 156 N., R. 69 ',
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Ground tater in Relation to Geology

The geologic units in the area are stream and lake deposits of
Recent age, glacial drift of Pleistocene age, and, underlying these
deposits but not known to be exposed in the Leeds area, the bedrock
formations -- of which the upnermost is the Pierre Shale of lLate
Cretaceous age. Recent stream and lake denosits are too thin to
contain usabte quantities of ground water and are not considered
further in this report.

The glacial drift is derived largely from the Pierre Shale; this
formation breaks down into soft brittle shale pebbles or gravel and
calcareous clay, The drift may be subdivided into two distinct
units: (1) till and (2) stratified drift. Till is a heterogenecous
mixture of clay, silt, sand, gravel, and boulders, which is unstratified.
In its uppermost 10 to 20 feet, the till is generally yellowish-
brown, owing to chemical weathering, Below the zone of weathering
it is bluish gray, The till itself does not yield water to wells
readily; in fact it may act as a confining zone for water contained

in lenses or layers of sand or gravel under or within the till,



Most wells in the Leeds area probably derive their water from
relatively small bodies of sand and gravel of stratified drift that
are buried in the till and are usually isolated (table 1), These
deposits were laid down by glacial melt-water streams, probably in
close association with the disintegrating ice sheet. In a more
comprehensive ground-water investigation of the Minnewaukan area
(Aronow, and others, 1953, p. 64), the following was said about
the small water-bearing zones within the til]l, "Because the till
is not entirely impermeable, these small bodies of sorted material
may occur in certain areas in sufficient number to make the entire

till sheet function as a weak aquifer."
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In 1958 the North Dakota State !ater Conservation Commission
drilled 26 test holes (table 2) in the Leeds area to locate, if possible,
a source of ground water for municipal use. The test holes ranged in
depth from 147 to 220 feet and averaged 185 feet. Twenty-two test
holes were drilled through the entire thickness of glacial drift and
into the underlying Pierre Shale, Figure 3 shows the loeation of the
test holes, and figure 4 shows graphic logs of selected test holes in
the Leeds area. Test hole 1308 (156-6G8-27ccc) nenetrated 25 feet of
fine to medium gravel from 134 to 159 feet below the land surface,

Test holes a mile east and a mile west also penetrated thin beds of
gravel, Additional test drilling in the area of test hole 1308
probably would be desirable to obtain more data on the thickness and
extent of the water-bearing material. A pumning test to determine
whether a sufficient supply of water can be developed in this area also
is desirable. In test hole 1297 (156-68-19aaa), 18 feet of sand and
gravel occur between 72 and 90 feet. An electric log (fig. 4) of this
test hole shows a permeable zone at about this depth, and further
exploration may be warranted in this area also. Five feet of gravel
was penetrated between 55 and 60 feet, and 15 feet of coarse gravel
between 153 and 168 feet in test hole 1294 (156-68-30bcc). The full
thickness of gravel at this site was not penetrated, but surrounding
test holes penetrated little or no gravel; hence the areal extent of
the gravel in this area probably is relatively small, Ground-water yields
from this zone would probably not be sufficient for a lasting

municipal water supply for Leeds, althoush additional testing may be

justified short distances northwest and south of test hole 1294,

-6 -
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Chemical Quality of Ground 'later

Ground water of good quality for general use is difficult to find
in the Leeds area (table 3). The 7 wells sampled range in denth from
35 to 270 feet. Five of these yield water from the sand and gravel
deposits in or at the bottom of the till, and two yield water fron
the Pierre Shale. Water from wells in most of the area is renorted to
be very hard and probably has a high concentration of dissolved solids.
The concentration of iron exceeded the U.S, Public ‘lealth Service's
recomnended limits in all the samnles, and sulfate exceeded the limit
in four. Hardness is caused mainly by calcium and magnesium, but is also
caused by dissolved iron, manganese, aluminum, and other metals. Hardness
is an indication of the soan consuming power of the water. On a
large scale, hardness may be decreased in water-treatment nlants by
the addition of slaked lime and soda ash and on a domestic or small
commercial scale by passing the water through beds of zeolite charged
with sodium salts. The sulfate ion is of little significance in
donestic water supplies, except if the concentration is so large as

to have a laxative effect,



The quality of water for public supply and domestic use commonly
is evaluated in relation to standards of the U.S. Public Health Service
for drinking water. The standards, adopted in 1914 to nrotect
the health of the traveling public, were revised several times in
subsequent years, The latest revisions by the U.S. Public lLiealth

Service (1962) are, in part, as follows:

Maximum
Constituent concentration
ppn
Iron (Fe)emmeeeccemomacmcaccscnnmacennnn 0.3
Manganese (Mn)--eewmeeeccecmccaccecacana .05
Sulfate (S0y)-=v-mneemmmmmommcmmeomee=- 250
Chloride (Cl)=eecenmcccmemccanannacceca= 250
Fluoride (F)escecsucmemmanccascmcnceannn 1.7 a/
Nitrate (NO;)-wwemmwmemmu= ——— N 45 b/
Dissolved solidS-evemceccnmcncacaca- — 500 c/

g/Based on annuzl average of maximum daily air temperaturc at
Maddock Agricultural School.

b/In areas where the nitrate content of water exceeds 45 ppm the
public should be warned of the potential dangers of using the water
for infant feeding.

c/Dissolved-solids concentration of 1,000 ppm are permitted if

water of better quality is not available,



The data listed in table 3 show that the recommended maximum limits
for some mineral constituents are exceeded in all analyses; however,
water containing more than the recommended mineral concentrations
has been used in some areas, includine Horth Dakota, for many years
without reported ill effects,

Yater containing large amounts of dissolved solids and sodiun in
excess of 50 percent of total cations, may cause soils to become less
vermeable. Other factors such as porosity of the soil, cron management,
irrisation practices, and drainage also affect the use of water with
high sodium content when applied to various soils for irrication,

The salinity of water is determined by thc dissolved salts it
contains and is closzly related to the snmecific conductance of the water.

Nearly all waters that have been used successfully for a considerable
time for irrigation have specific conductances of less than 2,250
micromhos per cm, Waters having higher snecific conductance are used
occasionally, but crop nroduction, except in unusual situations, has

not been successful (U.S. Salinity Laboratory Staff, 1954, n. 70).



Summary and Recommendations

The investigation shows that several aquifers in the repvort area
may contain sufficient quantities of water for additional development;
however, the dissolved-solids content of the water exceeds the upper
limit (500 ppm) recommended by the U.S. Public Yealth Service (1962)
and the water is very hard (minimum hardness reported was 274 ppn) .

Before additional development, more information about the water-
bearing deposits should be obtained. Additional test drilling in
the immediate vicinity of the sand and gravel deposits (near test holes
1308, 1297, and perhaps 1294), would be helpful to determine the full
areal extent and thickness of the deposits. A numping test and
additional quality-of-water testing should be made to determine whether

a sufficient supply of suitable water could be obtained in these

arc¢as.,

- 10 -



TABLE 1l.--Records

Depth of well and depth to water: Measured depths are given in
feet, tenths and (or) hundredths; reported depths are in feet.

Type of well: Dr, drilled; Du, dug.

Location Owner Depth Diameter Type Date
no. or neme of well or size completed
(feet) (inches)

155-68

lded Wallace Tarang ks L8 Du cees
2cbb Ingvold Foss 122 5 Dr 1920
baas Test hole 1300 178.5 5 Dr 5-58
8bbb Test hole 1302 178.5 5 Dr 5-58
8cee Test hole 1303 178.5 5 Dr 5-58
12444 Stadness Co. 26 30 Dr oo
13adc J. M. L. Anderson 70 30 Dr S
19222 Test hole 1304 199.5 5 Dr 5-58
20cce Test hole 1305 1h7 5 Dr 5-58
2laacl C. M. Fogelson 60 L8 Du p—
2laac? [ T— 275 6 Dr . ib
22bb . ;| PP 80 ol Dr 1957
23adal Mertle E. Haugen 20 2h Dr 1957
23ada2 < [o JRRPIN 275 5 Dr Ve
23bbe Harold Kenner Sr. 335 5 Dr iewa
156-68

2dad A T 50.05 2L Dr wu
3cedb Bennet Medhus 306 5 Dr 1933
Beec Oscar Jorgenson 70 36 Dr 1952
6be Ole Rodland 55 o o 1910
6dad George Jorgenson 80 b Dr 1911
Teaa Test hole 1299 175 5 Dr 5-58
Tdaa E. Tostenson 60 36 Dr 1916
7ddd Mrs. Rurcken 60 36 Dr 1917
8cee Inga Quemmen 0.15 36 Dr AP
13cda Olie Eliksmoen 50 36 Dr 1910
15bdd John R. Coway 31.62 48 Du veee
17cad Lewis Peiler 90 L Dr .
18aaa Test hole 1298 210 5 Dr 5-.58
19aaa Test hole 1297 189 5 Dr 5-58

- 1lla -



of wells and test holes

Use of water:

S, stock; T, test hole.

Remarks:

logs are in table 2.

D, domestic; N, none;

Chemical analyses are in table 3;

Depth to Date of Use Aquifer Remarks
water below measure -
land surface ment
(feet)

10 v mm v D,S Gravel Supply reported adequate.
61 s D,S B <[ T PN b TR

oo W ey T R See log.

vevaae susvews T caseee eoDOeess
sesene “esse s T ceveus «sDOCeas

10 P D,S Sand Supply reported adequate.
Lo R D,S vevees  +aDOCu,

30 Sh e T o See log.

cesrae cenmmn T csesne esDOwn s

50 rTIIT N ..do.. Supply reported adequate.
70 ceecoas N Clay PR D TUNEN

50 R Es e D,s Sand va DB m

10 cssenan D Sand and

gravel ..D0..ss
5 SRR S «eses.  Supply reported adequate;
saline.

30 shewse D,S Sand Supply reported adequate.
2L .90 L 458 N eesses Abandoned.

11 v e wwm D,S Shale Supply reported adequate.
30 SRR D Sand 2 D0 wwwn

15 pet weae D,S «» A0 + Y [0 PRP

27.25 4. 3-58 D,S ..do.. Supply reported inadequate.
FER S % ek W T cesese Bee log.

20 v s sny N sessse Supply reported adequate.
25 B N ++80., MR B o R

11.20 L~ 3-58 D,S Gravel ..DO....

35 o n e G D,S Sand saDOsass

27.20 be 458 D,S TPPPIPE: ) -

58 TII D,S ..d0.. Supply reported inadequate.
iRgiaa gae e s T wrws e See log.
sseses seesnse T crasae «eDOcsss



TABLE 1.--Records

Location Owner Depth Dismeter Type Date
No. or name of well or size completed
(feet) (inches)

156-68 (Cont.)

19ac Stewert Robinson 23.92 36 Du 1943
20cce Chester Johnson €0 36 Du e
20de v.@0.... %0.12 36 Du ceees
2ldabl Joe Blegen 300 6 Dr 1920
21dab2 Y« 1o JR T0 30 Du 1952
22ba Ernest Elverud 55 2 Dr I
22cbb John Paulson 90 2h Du o
23cba Norris Gresdahl 31.00 36 Du iR
2hbbb Oris Norhaugen 35.25 36 Dr .
2hecda Ragna Knudson €0 b Dr T
2ldee Chester Johnson 19.67 2k Dr 1947
26ddcl Oscar Qustafson L2 a2l Dr ceons
26ddc2 R To TR 59 L Dr 1956
27becl Peter Blegen 120 6 Dr 191k
2Tbecc2 sel80, s me 155 6 Dr 1951
27cec Test hole 1308 199.5 5 Dr 5-58
27d4dd Test hole 1309 1h7 5 Dr 5-58
28dacl Jens Engstrom 270 b Dr 1928
28d0c2 eeBG00aus 30 36 Dr 19h3
2%bcd Emil Engstrom 70 2h Dr R
29¢ccbl Charlie Urness 270 L Dr 1918
29ccb?2 ce@0.ene 1,64 36 Du teees
29444 Test hole 1307 210 5 Dr 5-58
30add Test hole 1296 220 5 Dr 5-58
30bbb Test hole 1311 189 5 Dr 5-58
30bee Test hole 129L 168 5 T L-58
30caa Test hole 1312 189 5 Dr 5-58
3laas Test hole 1306 199.5 5 Dr 5-58
31lbba Test hole 1301 189 5 Dr 5-58
31bdd Test hole 1295 178.5 5 Dr 5-58
33add Grimsrud 180 5 Dr .
33baa, Kenneth Fox 39.15 2h Dr 1952
3kabd J. Johnson Lg 2k Dr 1936

- 128 =



of wells and test holes -- Continued

Depth to Date of Use Aquifer Remearks
water below measure~
land surface ment
(feet)
L.25 L~ 2-58 S Sand Supply reported adequate.
1k R D,S ..do.. Supply reported adequate;
chemical analysis.
29.82 L- 2-58 S Gravel Supply reported adequate.
30 TYLAEL, S Sand Supply reported adequate;
saline.
2k dv R D Gravel Supply reported adequate.
35 reeeans D,S vreeoes I » s JRPRPAS
20 S D,S & e eDOeses
16.60 he 4-58 N Sand i . S—
15.46 L~ 3-58 N
35 LY D,S Y s [o JAN e:DOCose
Flow h- 2-58 S Gravel  «.DO.ess
20 AP S] Sand Supply reported inadequate.
39 ks D s (o S eeDOsons
20 SRR S cesens esDOcean
20 Vo ® W D ..do.. Supply reported inadquate;
chemical analysis.
RN vensens T Leeees See log.
cesans resaven T sasess eeDOeoes
70 - S Shale Supply reported adequate;
chemical analysis.
17 T D,S Sand Supply reported inadequate.
35 - D,5 Gravel. ..DOsee.
20 PRI N Sand Supply reported adequate.
11.k2 L- 3-58 N vesess Supply reported inadequate.
sesine Cessers T ceeses See log.
cesaes sesacns i seww e eeDOcaes
T smaans T e +eDOsoss
ssecee isvwune T caveey eeDOesse
s muEes S T T cevses % ) (o PRI
PTIT annwen T . DO
——T ceesese T VEREEN «eDOess
covuase il b T TELIT eeDOans
30 w5 e " Sand
110 L- 3-58 D,S ..30.. Supply reported Imadequete,
25 coesses D,S ..d0.. Supply reported adequate.

5 12”0 -



TABLE 1.,--Records

Location Owmer Depth Diameter Type Date
No. or name of well or size completed
(feet) (inches)

156-68(Cont.) ‘
hcdd Ornald Strand 185 L Dr 10-57
35ddcl Virgil Anderson 275 I Dr R
35ddc2 s o Q0wn s 15.52 36 Du —
36bbb Test hole 1310 178.5 5 Dr 5-58
156-69
1baa Martha Straade L5 36 Du. 193L
3aca Nils Hove 95 6 Dr 1919
3ada Fritz Hove 10.80 5 Dr e
10bad Walter Oeffer 7h 36 Du 1939
13ccal Robert Peiler L9 12 Du R
13cca?2 < T TRPU 78 3 Dr 1956
llhccal George Peiler 100 5 Dr covne
1leca? Peter Tousrud iTo) I Dr 1950
ihcea3 codoee., 30 36 Dr 1938
2ladd PR 59.06 36 Du cesen
22ddal Raymond L. Russell 130.00 Lt Dr 1923
22dda2 s o00wwuw e 2k Dr 1949
23dac John Stenson 35 32 Du 1935
2hada Oscar and Iver

Crist 55.00 2h Dr §EEEd
2leba Tom Stenson 65 s Dr 1906
25cda VR e L2 ,ho 36 Du ieEen
25dba, Test hole 1313 189 5 Dr 558
28da4dda Walter Larson 90 5 Dr 1935
3hede C. E. Follman 100 L Dr S
35aaa - Test hole 1291 178 5 Dr b .58
35bbb Test hole 1293 210 5 Dr i -58
35daa, 69 .60 18 Du
36aaa Testple 1314 178.5 5 Dr 5-58
36abe Test hole 1292 178.5 5 Dr L-58
36add Test hole 1315 178.5 5 Dr 5-58
36dda Test hole 1290 178.5 5 Dr 1 -58

_133-



of wells and test holes -- Continued

Depth to Date of Use Aguifer Remarks
water below measure-
land surface ment
(feet)
20 o wmEne D,S Shale Supply reported adequate;

chemical analysis.

30 v R S Sand Supply reported adequate.
10.4 L~ 3-58 D ..do.. Bupply reported inadequate.

N e e T seeses See log.

enwm % o i 3 S W e

35 A N Gravel Supply reported adequate.
1,96 L~ 4-58 N —

27.68 ho L-58 D,S N L eeDOeesos

. v w AR S A

26 ' cerenan D Sand

50 T D, ..d0.. veDOsess

16 puniined D R

17.1h h- L-58 8 P

e8.13 b 4-58 i} cerees

1574 h- 4-53 D +eQ0s s

b PR S T 1> PR, - D

senmen TTTENL D,;S ..do.. Supply reported adequate;

chemical analysis.

12.78 - D s

30 RS D,S Gravel eeDOase.

19.86 L. 3-53 N 5 od g s

avsanas yum ey T ceeese Dee log.

30 R EEe e D.,S Sand Supply reported adequate.

20 cE TP D,S N, D« PO

ceeons vesEam T ceeees Dee log.

seewae v T vessss See log; chemicel enalysis.
8.k9 L. 3-58 . wwamdn

cesvee CEw T swawas o8€ LOgs

€m0 5 e T srsvee eeDOases

seraas veesnus T cassae +eDOce e

cavnes cesenus T sesans eeDOeass

- 13 -



Formation

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

TABLE 2.--Logs of test holes

155-68-6aaa
Test hole 1300

Material Thickness Depth

(feet) (feet)
TOPSOil’ black.l!l...ll'..l‘ll.ll.'.l‘ l l
Ti1l; clay, silty to sendy, yellowish-

gray.l‘.'...’....0...'...!.......'.' 2’" 5
Gravel, fine TO COBYS€esscesscosronnns 2 T
Ti1l; clay, gray; fine to medium gravel,

Shale pe-bbles.ll.'l.."...Dl...l.'.. 29 36
Gravel, fine to mediuMescoccversocescs 1 7
Till; clay, gray, medium to coarse gravel;

shele pebbles and some cobbleS.eees. 138 175
Sl’lale} gray'..‘."..0'0....0"."..00. 3—% 1787‘]5

155-68-8bbb

Test hole 1302
Topsoil’ blarck'l'..l".l.'.l"'.l‘l‘.' 2 2
Till; clay, ‘yellowish-gray; some gravel 1h 16
Till; clay, gray; fine to coarse gravel 158 17k
Shale) gl‘ayl..l’.O..l...'l'l...’.ll'.‘ 2!‘% 178'%

155-68-8cece

Test hole 1303
Clay, medium to coarse sandesecssccese 2 2
Gravel, medium £O COBYS@essssssescecns 2 b
Till; clay, yellow to brown; medium to

coarse gravel.ecicisesssrsorsescaroons 8 12
Till; clay, gray; fine to medium gravel L9 61
Send, fine to mediuMececssvsoaccncrane 17 78
Gravel, fine to mediUlesesoscscssonces 2 80
Till; clay, gray; medium to coarse

gravel; shale pebbleS.cceeescecsasas 87 167
Shale, gray; some lignite fragments... 113 178%

-1 -



Formation

TABLE 2.--Logs of test holes -- Continued

Glacial drift:

Pierre Shale:

Glacial drift:

Glacial drift:

155-68-19zaa
Test hole 1304
1570
Material Thickness Depth
(feet) (feet)
Topsoil, DlaCKeesesseeceecscocsonsocce 2 2
Till; clay, yellowish-gray, fine gravel 19 21
Till; clay, gray; fine to medium gravel 63 8l
Gravel, fine t0 medium.cessveeosaasens 2 86
Till; clay, gray; fine to medium gravel;
large concentration of boulders from
131 to 137 feebeeenrsesvasrvasnvenas 109 195
Shale, BrOYecesesssscssssonssnssassass L 1995
155-68~20cce
Test hole 1305
J530
Topscil, DlacKiseeseossscsosssnssceens 2 2
Till; clay, sandy, light-gray.ceceececes L 6
Till; clay, yellow to brown; fine %o
medivm gravel.ecseecesscecrasosocacas 8 1L
Till; clay, gray; fine to medium gravel
and shale PELLLES.recssessvosesscncs 53 67
Gravel, fine t0 mediumMecsseeccecssncns 2 69
Till; clay, gray; fine to medium
gravel and shale pebbleSesecsesscese 21 90
Till; clay, gray; fine to medium gravel
and lignite fragments which become
large from 131 to 1L7 feeteceeressss 57 1h7
156-68~Taaa
Test hole 1299
Topsoil, DlaCKesscsssecrocscssasnsonas 1 1
Till; clay, yellow to browm; medium to
coarse gravel.seesesesesssescrocncas 1k 15
Till; clay, gray; fine to medium gravel;
shale pPebbleSeecsscoscsscscsssnannss 40 55
Gravel, coarse; some CObDDlESecessceves 2 57
Till; clay, gray; fine to medium gravel
and some cobbles; shale pebbleSes... 118 175

- 15 -



Formation

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

TABLE 2.--Logs of test holes -- Continued

156-68-18asa
Test hole 1298

Material

Topsoil, blacKkeeesessceasancaccnnconcs
Till: clay, yellow to brown; shale
PELDLES cevesoecssecrnssssacsavnaones
Till; clay, gray; fine to medium gravel;
shale PEDLDLESceessscscecsssssvsesces
Gravel, fine to coarse; shale nebbles.
Ti1l; clay, grey; medium to coarse
gravel; shale pebbdleS.cessccessacces
Till: clay, gray; medium to coarse sand;
shale pebbles and lignite fragments.
Till; clay, gray; medium To coarse
gravel; shale pebbleS.cccecccasccnsee
Till; clay, gray; medium to coarse
sand; shale pebbleSiceccscssccccccnne

Sh&le; gray..l-.t.looonnolou....ucotoo

156-68-10aaa
Test hole 1297

Topsoll, blacKeseseesoesavosassesoaosons
Till: clay, yellowish-brown; fine to
medium gravelecessscssecscrsscncnncacs
Till; clay, gray; fine to medium gravel;
shale DPEbDleScecesasecercosoacosnnes
Sand, fine to medium, large
concentrations of shale fragments...
Gravel, fine to coarse; cobbleS.ecesees
Till; clay, gray; fine to coarse gravel;
shale pebbles, cobbleSeccssesevesncne

Shale; grayo.-.otlooo.ol.u.llo“olcc..

- 16 -

Thickness  Depth
(feet) (feet)
1 1

16 17
13 30

6 36

Th 110
10 120
70 190
12 202

8 210

2 2

21 23

L9 72

8 80

10 90

91 181

8 189



Formation

Glacial drift:

Pierre Shale:

Glacial drift:

TABLE 2.--Logs of test holes -- Continued

156-68-2Tcec
Test hole 1308

Material

Topsoil, blacKesseceoossscecaccaccarces
Till; clay, yellow; coarse sand greins
and pebbles; shale pebbleSe.eeocecs.
Till; clay, gray; fine to medium grevel;
shale pebbleSeicessesssesscssccacscns
Gravel, fine to mediuMesescccervescccs
Till; clay, gray; fine to medium gravel
Gravel, fine to mediuM.ceeevsnscesscee
Till; clay, gray; fine gravelicececans
Gravel, medium TO COBYS€esesvesasscecs
Ti1l; clay, gray; fine to medium
gravel; shale and lignite pebbles...

Shale/ gray.a.n'oo.'aotoo-o.o..lo‘000.

156-68-27ddd
Test hole 1309

Topsoil, blacK.esessesvscesceoavnsoecs
Till; clay, yellow; coarse send grains
and some pebhbleSecescescccsccscvonse
Till; clay, gray; fine %o medium gravel;
shale pPELDLEScecesesoscsactsensasccs
Gravel, fine, medium and coarsescssss.
Till; clay, gray; fine to medium gravel;
shale PebbleSsesesecscssccascocscanns

- 17 -

Thickness Depth
(feet) (feet)
L L

10 1
619 83

5 88

%6 13h
25 159

9 168

5 173

18 191
8% 199%

2 2

19 21
11k 135

6 11

6 1h7



Formation

TABLE 2.--Logs of test holes -- Continued

156-68-29a4d4
Test hole 1307

Material

Glacial drift:

Pierre Shele:

Glacial drift:

Pierre Shale:

Topsoll, Dlackeeceeseoscasscssssvsnnns
Till; clay, yellow to brown; carbonate
PELLLES s esuevenssssccttarsssancnnnan
Till: clay. gray; medium to coarse
gravel; shale pebbleSeiiecsvescansss
Gravel , medium to coarse; and coarse
SaNGes vesnnassanwnon s tmas e e gesi
Till; clay, gray; fine to medium
gravel; shale pebbleS.sseceesccsasas
Till; clay, gray; medium to coarse
SANAesssssascacsssscssssassasasnsnscs
Gravel, medium O COQrSE€essesvsvacosse
Till; clay, gray; medium to coarse
gravel; cobbles and shale pebbles...

Shale) grayooonaoooo.-;oool-'oot.ov-o'

156-68-30add
Test hole 1296

Topscil, clayey, blacKeieseeesessneses
Till; clay, sandy, yellow-broWflessesoe
Till; clay, gray; fine to medium gravel;
shale pebbleSeessesvcoccsorscsconces
Gravel, medium to coarse; shale pebbles
Till; clay, gray; fine to medium gravel;
cobbles and shale pebbleS.eecesccvess

Sha]-ef, gl”&y.o..-.-..--..-o....-.--.---

- 18 -

Thickness Depth
(feet) (feet)
L L

12 16

32 18

3 51

38 89

16 105

T 112

88 200

10 210

2 2

17 19

20 69

L i3
136 209
11 220



TABLE 2.--Logs of test holes -~ Continued
156-G8 -30bbb
Test hole 1311

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

Topsoil;, blacK.csveesvossorevesesssess 2 2
Till; clay, light-gray-yelloW..eeeeoos 12 1h
Till; clay, sandy, light=gray.ecececes 9 23
Till; clay, gray: fine to medium

gravel; shale PebbleS.sieeeresesenss 51 Th
Sand, fine tc medium, clayeyieesveoess 9 3
Till; clay, gray; Tine.to medium

gravel; shale PebbleSiesseccsscossss 22 105
Till; clay, grey; fine to medium

gravel; shale nebbleS.ereesesensccee Th 179

Pierre Shale:

Blizle; gray-blues isssssisspnssssosves 10 189

156-68-30bec
Test hole 1294

Glacial drift:

Topeoll, Dlatkesessssoecsssecssnnssons 1 1
Till; clay, sandy, yellow-DrowWheesesse 12 13
o NG T R ——— 5 18
Till; clay, gray; fine to coarse

gravel; cobbles and shale pebbles... 37 55
Gravel, fine to coarse; medium to

coarse sand; CobbleSeeesesscsseccosss 5 60
Till; clay, gray; fine to coarse

gravel; cobbles and shale pebbles... 93 153
Gravel, coarse; CObbleS.eeescsssccesss 15 168

156-68-30cas

Test hole 1312

Glaciel drift:

Topsoll, blatkecosesresssssscsossnasaes g 4 1
Till; clay, yellow; fine to medium gravel 11 12
Till; clay, gray; fine to medium gravel 133 145
Till; clay, grey; fine to medium

gravel; small bOUldeTrSesececcccvssss 34 179

Pierre Shale:
Sha-le, gray....'...l'0.........‘...... lO 189

. 1§ =



TABLE 2.-~-Logs of test holes -- Continued
156-68-31laaa
Test hole 1306

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

Topsoll; bleckKicsssvaiissisanidmansnns 2 2
Till; clay, yellowish-~gray, fine to

Meding gravel.csssvsssssrrssispssaisn 12 1k
Till; cley, gray; fine to medium

TTSEIOREE o v o o 0 G 006 O 29 L3
Gravel, finCeesseressencersseracasasee 2 5
Till; clay, gray; fine to medium gravel 17 62
Gravel, fine to medium, interbedded

wlith grey ClEF s rrnunnnnsnwnunasnsnsnse 13 75
Till; clay, gray; fine and medium

BYEVELleeersecoassnssesnsessaransesos 71 146
Till; clay, gray; fine gravel.cecesess 22 168
Till; clay, gray; fine to medium

gravel and cobbleS..sssscsavwesnsons 25 193

Pierre Shale:

Shale, ErEYeesessesensssosasssccorensas 6 1995

156-68-31bba
Test hole 1301

Glacial drift:

Topsoll, blacK.ceeesosssossesassssoces 5 5
Till; clay, yellow to yellowish-gray;
mediwg gravel.csscecessscsscccsnsena 12 17
Till; gray, clay; fine to medium
ErEAEL wnssnunvi e punatos pEF ST DBFAES 165 182
Pierre Shale:
BHalE, BroFesssanvdosnsosuessus ey sdis 7 189



Formation

TABLE 2.--Logs of test holes -- Continued

156-68-31bdd
Test hole 1295

Material

Glacial drift:

Pierre Shale:

Glacial drift:

Plerre Shele:

Topsoil; sandy, blacK.eeeceeesscescnea
Sand, medium to coarse; granule gravel
Clay, gray; medium to coarse gravel;
CObDlES iserseesersonesannscsnnvoanes
Till; clay, gray; fine to medium
gravel; shale pebbleS.eevesssvsesses
Till; clay, gray; medium to coarse
Sand..-.............-............-..
Till; clay, gray, medium to coarse
ErEvel] cobbleB.vesssassssnsssibnnns
Till; clay, grey; medium to coarse sand

Sh&le; g‘:‘ay.oOooltnoooouoct‘loonﬁnolc!

156-68-36bbb
Test hole 1310

Topadll, DLBER wsswsusvonensaas sgnasdss
Gravel, fine to mediuM.veoescesasoscess
Tili; clay, yellow; some fine gravel..
Till; clay, gray; fine to medium gravel
Send; fine gravelececsseescceccscsccnss
Till; clay, gray; fine to medium
gravel; lignite fragmentS.eeseceecess

Shale7 gra}r..o.'.o.ltlotloo.oo..nlol..

- 21 -

Thickness Depth
(feet) (feet)
1 1

> 6

6 12

19 31
53 8

™ 158
16 17h
bi 178%

2 2

5 7

11 18
26 ian
19 63
106 169
9 1783



Formation

TABLE 2.--Logs of test holes -~ Continued

156-69-250ba,
Test hole 1313

Msgterial

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

Topsoll, blacke.eescesecceosacncssncne
Till; clay, sandy, yellowish-gray; fine
to medium grevel (weathered till)...
Clay, sandy, grey; a few pebbles

(sen8y till ) sssanscvrsunansnnnnnmwns
Till; clay, sandy, €royeccssscececssce
Till; clay, gray; fine to medium gravel

Shale; graynt0..".0..0"0.00-.0.000‘l

156-69-35aea
Test hole 1291

Topsoil, blackescsssescssaccsccseseses
Till; clay, sandy, yellow-browneeeceee.
Till; clay, gray; fine to coarse gravel;

cobbles; shale pebbleS.ccsseceesanse
Gravel, fine to medium; shale pebbles.
Till; clay, gray; fine to cosrse

gravel; shale pebbleSicesccscecscnss
Till; clay, gray; fine to coarse

gravel; cobbles; shale pebbleS......

Shale?, gray..‘ool0.00....0.000.00.!..0

- 22 .

Thickness  Depth
(Teet) (feet)
3 3

8 11l

9 20

9 9

152 181
8 189

1 1

1k 15
26 Ly,

6 L7

100 17
27 17k

L 178



Formation

TABLE 2.--Logs of test holes -- Continued

156~-69-35bbb
Test hole 1293

Material

Glacial drift:

Pierre Shale:

Glacial drift:

Pierre Shale:

Topsoil, black.ceasesssvessscossocnncns
Till; clay, yellow to brown; fine to
medium graveliceessosvsescsaoscssrsnce
Till; clay, gray; medium to coarse
gravel...-.......................'..
Sand, fine to medium.ceeverecrccccsces
Sand, medium t0 COArS€essnsesacevsssns
Gravel, medium T0 COBYSCessesssocscons
Gravel, medium to coarse; carbonate
PEODLlES svavessssosssssssressascsnnas
Till; clay, gray, sandy; shale pebbles
Sand, medium to coarse; shale pebbles.
Till; clay, gray, medium to coarse
ZrAVEeLlesecessosseesrsrssesssesnnnsosas
Till; clay, gray; fine to medium
gravel; shale pebbles; cobbles.eesss

Sha:le; graycoo‘l..oon.o.c.'...n.'.ouo.

156-69-36ass
Test hole 131k

Topsoil, blackeeissssacessssscsssssesne
Till; clay, yellow; medium sand;
carbonate pebbleS.iceveccsossovences
Till; cley, gray; fine to medium gravel;
a few coarse carbonate pebbles; shale
PELDlES s neocroccsnsessssscssoscssosss
Gravel, medium 10 COArS€ececcssnsssses
Till; clay, gray; fine to medium
gravel; a few coarse carbonate
pebbles; shale pebbleS.veescsssocsas
Gravel, fine to medium; coarse sand;
shale pPebbleSceaccecssssssssvnsoscans
Till; clay, gray; fine to medium gravel;
shale pebbleBececesosscscssassssssncs

Shiale; gray‘blueall..ot.'..ov-t"IQQQO

w B8 =

Thickness  Depth
(feet) (feet)

2 2

30 32

31 63

10 T3

11 8h

6 90

5 95

5 100

> 105

5 110

96 206

b 210

2 2

10 12

9 21

2 23

16 30

9 L8

125 178
5% 1785



Formation

TABLE 2.--Logs of test holes -~ Continued

156-69-36abe
Test hole 1292

Glacial drift:

Pierre Shale:

Glaciael drif+t:

Pierre Shale:

Material Thickness  Depth
(feet) (feet)

Topsoil, black.ieesseeesovsvcncscsesnss 1 1
Till; clay, yellow to brown, pebbles.. 6 7
Till; clay, gray; fine to medium

gravel; shale PebbleScececeveracanss 51 58
Gravel, fine 1o mediUMecsvescsccresscns 5 3
Till; clay, gray; medium to coarse

BIAVELlieessessosssassossasssssvessns Th 137
Gravel, fine ©0 11€QiUM.secencssssessas 2 139
Till; clay. gray; medium gravel.cssoss 19 158
Till; clay, gray; fine gravel.ceseccess 16 17h
Shale, GroYeeesecessseasssssanssssssns L 178%

156-69-36add
Test hole 1315

Topsoil, blacKe.cesesecosscsacssssrnses 1 1
Till; clay, yellowish-grey; gravel.... 15 16
Till; clay, gray; fine and medium gravel 26 L2
Send, and fine gravel.esecesceassocsss 2 Ly
Till; cley, gray; fine to coarse gravel;

gbundant gravel in samples from 58 to

B PO iy o4 0 5 05 55 M 5650 W 129 173
Sha.le, Gr8 eoseosovenensoscssacsavnonne :Jé 178%

- oh -



Formation

TABLE 2.--Logs of test holes -- Continued

156-69-36das,
Test hole 1290

Material

Glacial drift:

Pierre Shale:

Topsoll, sandy, blackeecseoescssecsense
Till; clay, gray; carbonate, and
granite pebbleS.ccseesocovcescacsnas
Clay, sendy, brown to gray; carbonate
pebbles........-....................
Till; clay, gray; medium to coarse
gravel; shale, granite and carbonate
pebbles..............-..............

Shale; gray.."...ll..l.’.'l.00.-0....

- 25 -

Thickness Depth
(feet) (feet)

2 2

b 6

L 10

160 170
8% 178%



analyses of ground water

Analyses by State Laboratories, Bismarck

wo xod pd

(0052
98 SOUWOJIOTU)
20UB1ONIPUOD
otgToadg
mIpos
quadiad

€0080
SB SgoupJIeH

/8 spI1oS
PaATOSSIA

(a)

uoxog

(Son)
29819 TN

(4)

spTIONTA
(12)
SPTIOTUD

(f1o8)
a3BITNG

(€oom)
238U0qIRITd

(31)

" umpssejod

(=N)
WNTPOS

, 160

,300 290 69 1,960
200 336 59 1,7
500 27k 73 2,280

500 337 92 8

455
251

-
Lok

561

306 12.2 L7l

240 15.5
2,025 29.5 L6O

372 1k.5 155

Lo 32k

6.9
7.1
7.8

660 43k 15 1,020
1,200 Lkl 51 1,850
1,800 505 60 2,ThO

2
T
8

L3
L
L]

2 0
5 0
9 O

2
0
0

0.2
0.3
0.1l

35
111
5l

1hh
Lo 362
360 1h.2 k26 TOh

36
215

- 26b -
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