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GROUND WATER IN THE VICINITY OF HILLSBORO,

TRAILL COUNTY, NORTH DAKOTA

. By
H. M. Jensen and Edward Bradley

INTRODUCTION

The United States Geologlcel Survey, North Dakota State Water Con-
servation Comulssion, and the North Dekota Geological Survey are making
investigations of ground-water resources in North Dakota. As a part of
the cooperative ground-water investigations progrem, areas surrounding
towns that haeve requested aid in locating water supplies are studied.
Larger areas, such as counties, are studied more completely at a later
date. Reports on the larger areas may include some of the results of
the municipal water-supply studies in addition to other data and a more
comprehensive discussion of ground-water occurrence in the area.

The present investigation was begun in 1957 when test holes were
drilled near Hillsboro. (See figure 1.) Gechydrologic date collection
continued in & large part of Traill County as well as in the Hillsboro
area for sbout 3 years following 1957. The data are beilng assembled in
a basic-data report for Traill County. Other reports on areas in or
partly in Traill County are given in the selected references of this

report.
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FIGURE 1-MAP OF NORTH DAKOTA SHOWING PHYSIOGRAPHIC PROVINCES AND LOCATION OF THE
HILLSBORO AREA.



The purpose of this report is to discuss the availsbility and
quality of ground water in the vicinity of Hillsboro, It includes
geologic and hydrologic data that are useful for further exploration
of ground water for a municipal supply. Most of the test holes drilled
in connection with the investigation were located along a beach ridge
west of Hillsboro because the beach or shore deposits and underlying
sand and gravel deposits were known to be the most likely source of
good quality water.

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 rectanguler surveys of the public lands. The first numeral
denotes the tcwnship north and the second numeral denotes the range
west, both referred to the fifth principal meridien 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 sectlons, quarter-quarter sections,
and quarter-quarter-quarter sections (lO-ascre tracts), as shown on
figure 2. Consecutive terminal numerals are added if more than one
well, test hole, or spring are shown in a 1lO-acre tract. Thus, well

145-50-15da8 is in the NE} NE} SE} sec. 15, T. 145 N., R. 50 W.
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FIGURE 2--SYSTEM OF NUMBERING SPRINGS, WELLS, AND TEST HOLES.



OCCURRENCE OF GROUND WATER

Recent alluvium, Pleistocene glacial drift, and bedrock formations
underlie the Hillsboro area in descending order. Alluvium occupies the
velley of the Goose River, but the deposits are thin, small in areal
extent, and not a source of ground water for wells. The glacial drift
may be divided into deposits of glacial Lake Agessiz and deposits of
till and associated sand and gravel. The Lake Agassiz deposits may be
further subdivided into beach or shore deposits and lacustrine silt and
clay deposits. Beach or shore deposits consist primarily of fine and
coarse sand, some gravel, and minor amounts of clay and silt. Sand and
gravel deposits that underlie the beach deposits and are assoclated with
them, are the source of water for municipal supply for Hillsboro. La-
custrine silt and clay deposits are not sources of ground water because
they are very fine grained. Till is relatively impermeable and does
not yield water to wells readily. Stratified sand and gravel deposits
interbedded in till were not penetrated in test holes. However, the
considerable range in well depths in the eastern part of the area (fig. 3)
suggests that numerous farm wells tep small aquifers that probably con-
sist of stratified send end gravel deposits interbedded in till.

The bedrock in the Hillsboro srea is composed of shale and sand of
Cretaceous age. The upper paert is a soft clay or shale that is relatively
impermeable, but sand bodies beneath the clay or shale yield water to

wells in the area. The quantity of water is small and its quality 1s not

sultable for municipal use.
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In 1957 the North Dakota State Water Conservation Commission drilled
13 test holes (table 2) in the Hillsboro area. Most of the test drilling
was concentrated on the Hillsboro beach described by Upham (p1. 28, 1895).
The depths of the holes ranged from 94 to 202 feet. Figure LI shows the
location of the test holes and Tigure 5 shows graphic logs of selected
test holes,

The test drilling showed that in the report area the Hillsboro beach
is underlain by thick deposits of sand and gravel. Test drilling north
of the report area suggests that the trend is northwestward, rather than
northeastward beneath the beach as defined by Upham. The maximum known
thickness of the combined beach and underlying sand and gravel deposits
is 163 feet (test hole 1257, 145-50-19cec). About 2 miles west of Hills-
boro the deposits are probably thinner; only 95 feet of sand was Penetrated
in test hole 1198 (145-51-1abb). The Hillsboro city wells being used in
1962, which withdraw water from the aguifer underlying the Hillsboro
beach, are capable of vields of approximately 100 gom (gallons per minute)
each. FHowever, two of the wells (145-51-1adel and 145-51-1adc2) are
spaced so close to each other as to cause mutual interference. Thus it
is necessary to regulate their pumping so that drawdowns are not exces-
sive. It is believed that properly spaced wells in these deposits would
sustain yields of approximately 100 gpm each, but additional test drill-
ing as well as aquifer testing is desirable for a more complete evaluation

of the water-supply potential of the aquifer.
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The relation of ground water in the aquifer in and beneath the
Hillsboro beach to the flow in the Goose River should be studied. Pump~
ing the Hillsboro wells may induce recharge by seepage from the river.
Furthermore, larger quantities of water might be obtained by artificially

recharging the aquifer.,

CHEMICAL QUALITY OF GROUND WATER

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. These standards, adopted in 191l to protect the health
of the traveling public, were revised several times in subsequent years.
The latest revisions by the U.S. Public Health Service (1962), approved

by the Secretary of Health, Education, and Welfare, are, in part, as

follows:
‘ Maximum
Constituent concentration
bpn
Totrt [RE) s tmiminm i o m i b i s 0.3
Manganese (Mn)e=ee=eecemoceccccmmaconacomenann .05
Sulfate (S0))-====s=mmmacmmmeocmmeeennnaan 250
#0000 0 Lo = N {4 1) F O ————— 250
Fluordde {F)-r-—resrammmemoemmrers g 1.7 *
Nitrate (N03) ................................ L5
Dissolved s80lidS--==-memacccmccncce e ccan——— 500

* Based on 5-year annual average of maximum dally air temp-

erature at Hillsboro, North Dakota.



Teble 3 shows the chemical analyses of water from I wells and a
spring in the Hillsboro area. The recommended maximum concentration of
one or more chemical constituents is exceeded in all analyses, but water
that contains excessive amounts of certain chemical constituents has been
used in North Dakota for many years without reported i1l effects.

The chemical quality of the ground weter from the Hillsboro city
wells is more like water from the spring (146-51-35cec3) than it is like
the water from the two deep wells (145-50-6bec and 145-51-24ccb). The
higher chloride concentration in the water from city well 1h5-51-ldab,
however, may result from contemination by water from the aquifers in the
Cretaceous rocks, the quality of which is illustrated by the analyses of
samples from wells 145-50-6bac and 145-51-2kcchb. The water from these
wells contains high concentrations not only of chloride, but also of
sulfate, sodium, fluoride, and dissolved solids; it is not suitable for
public-supply use. All the ground water that was sampled in the area

was very hard, but the hardness may be improved by chemical treatment.

SUMMARY

Hillsboro obtains its municipal water supply from an aquifer in
sand and gravel underlying the Hillsboro beach (Uphem, 1895). Test
drilling during this investigation shows that the depogits extend in a
generally north-south direction. Additional test drilling, aquifer tests,
and a study of the relation of seepage from the Goose River to discharge
by wells would be desirable for a complete evaluation of the water-

yielding cepacity of the aquifer.



The quality of ground water in the area is generally very hard and
has concentrations of one or more constituents in excess of those recom-
mended by the U.S. Public Health Service. Nevertheless water of similar

quality has been used in North Dekota for many years without apparent

i1l effect.



TABLY 1.--Records of
Depth of well and water level: Reported depths below land surface
are given in feet; measured depths are given in feet, tenths, and
(or) hundredths.
Type of well: Dr, drilled; Dv, driven; Du, dug.

Use of water: D, domestic; Ind, indgystrial; N, none; PS, public supply;
S, stock; T, test hole.

Location Owner or Depth Diameter Type Date

No. name of or size completed

well (inches)
(feet)

(1) (2) (3) () (5) (6)
145-50
Lebb Fred Downs 290 3 Dr T
5aad Carl F. Meyer 180 2 Dr A
5abb .Test hole 119k 178 5 Dr 8-27-57
Sebc Test hole 1195 202 B Dr 8-28-57
6vac Lbel Svebedny 254 2 Dr P
6bad M. Hewitt 500 2 Dr o
6becd Test hole 1199 105 p Dr 9- T-57
6das Earl Henn 200 2 Dr .
7cbb L. Muller 39h 2 Dr 1954
Tdae Jred Schafer 397 3 Dr P TT
8da Ralph Diehl 165 3 Dr 1934
9ab R. G. Bovaird 200 3 Dr isvEeee
9ebb Harry Tonn b7 3 Dr coveass
16bb Blroy Schultz L86 2 Dr 1915
1Tbec Dalrymple Estate 100 2 Dr s
18aa Grover Forster 185 2 Dr 195k
18cbel Harold A. Smith 30 wed Du TP
18cbe2 . 297 3 Dr W—
19cce Test hole 1257 177 5 Dr 11-20-57
20aba. Unknown o 2 Dr ceesecs
20bbb John Delrunkle 178 3 Dr 1950
2144 Dalrymple Estate 20 36 Du IR
145-51
1sbb Test hole 1198 115 5 Dr 9- 6-57

Ba



wells, test holes, and springs

Altitude: Altitudes determined with matched surveying altimeters.

Remarks: Unless otherwise indicated, water supply is adequate.

Chemical analyses are given in table 3, and logs of test holes
are given in table 2.

Depth to Date of Use of Agquifer Altitude Remarks
water below measure- water of land
land surface ment surface
(feet) (feet)
(7) (8) (9) (10) (11) (12)
Flow csseeas D,S Sand veun
5 T N esd0.. e
ceen 8§-27-57 i —— 892 See log.
P 8-28-57 P e 881 i Dl s wus
Flow T- 7-58 S Sand o Flows 40 gph.
See chemical
analysis.
g weasw e N ..do.. T Flowed prior
to "cave in".
- 9~ T-57 T ceravs 912 See log.
8 wesseen ] Sand cese
Flow 6 6 s 3] «odo.. PR
Flow R S o300 » T
10 P TIT S « Q00 « cees
20 TIREET D,S ..do.. v wioe
13 o n S Gravel coes
Flow ] Sand Flows 1 gpm.
10 ceenane D,S »+30. . T
Flow 50 D,S Gravel .
29 218§ D Sand . Flows 15 to
20 gpd.
60 i S Gravel sens
cene PP i ol 928 See log.
Flow casees N AN o Flows 3 gpme.
20 asmmuan D,s Sand sees
15 - D,S e cens
o 9- 6-57 T 5 895 See log.



TABLE 1.--Records of wells, test

(1) (2) (3) (1) (5) (6)
145-51 (Cont.)
ladel Hillsboro City oL 120 Dr casenee

well

ladc2 o 30w wwn 115 12 Dr 1947
1dab N 1o T 115 12 Dr 1955
ldaa S. H. Boeddeker 100 b Dr cosanas
1dda Test hole 1261 ol 5 Dr 11-29-57
1ddb Test hole 1196 139 5 Dr 8-29-57
2cdce Bill Kozajed 120 2 Dr cevsces
2dcd L. Kritzberger 385 2 Dr 1952
11dad Sundby Bros. 560 S Dr 1917
12aa8 Test hole 1197 157 5 Dr 9- 5-57
12a2b Relph Mueller 60 1+ Dr P
13aaal Alvin Muller Th 3 Dz cesnsae
133aa2 IR o TR . 2 Dr cEwamwy
13aaa3 Test hole 1255 178. 5 Dr 11-18-57
1haad Brian Brenden L0oo 3 Dr sevevoe
1lidaa Jake C. Grable L0o 3 Dr cessane
2haasl K. A. Halvorson 75 3 Dr 1920
2haaa? Test hole 1256 178 5 Dr 11-19-57
2hech Walter Thompson 625 2 Dr 1951
2hdad Clarence Hagen 75 3 Dr 1950
146-50
17dcc Ruby Chelson L79 2 Dr 1950
1Qaaa Elmer Anderson o L Dr sawenee
20baa A. Olson Estate 290 2 Dr sewewEe
20cd Arthur Klintson - 2 Dr csesses
2lcee Oliver Nelson 98 2 Dr 1955
28adb E. Mergenthal 186 2 Dr 1946
30add Darell Sorum 218 2 Dr cemsens
30bbb Ervin Koering 418 e Dr 1950
31dba Hjelmstad Bros. s 2 Dr 1908
32cac Morris Smith PPN ces Dr T T
32cch E. Christianson cee Dr 1953
32dad John Letnas e ces e LT,
33abb Hanson Estate 170 2 Dr cesseas
33cce Hilda Dammin oW cos Dr aaav i ae
33dce Riese Heckle see 2 Dr sesenes
146-51

13bce A. L. Halverson 90 Ly Dr A
13cdd Test hole 1260 115 5 Dr 11-26-57
13dde Walter Koering cee 2 Dr sessens

QOa.



holes, and springs

(1)

(8)

-- Continued

(9) (10)

(11)

(12)

Lo +

L6
35

L 2N N

Flow
12

25
20
Flow
Flow

33

¢e o0

Flow

Flow
Flow
Flow
Flow
10
Flow
Flow
Flow
Flow

Flow

Flow
Flow

L B Y

009

Flow

T
ses s oo

b5
-
i

s o0 880

sec0 0o
cees o e
se v oo
s00 00 s
6-27-60
600000
ssoenacs
sesneoee
[ RSN N ]
sesne e
LA AR I I
ssenees
a0 8 poooe
sacenveee

sespeee

ii:éé:§7

PS Sand

PS Sand and
gravel

PS Sand

D,s s To DO

T TR
T s
D,S P pupepap
D,S Sand
S «s@0.
T a e e 800
Sand
..do..
Sand
«ed0..
«s80..

Sand

Uuouo
N e
nnn

N nn=z43

(=
-
w0

+e@0..

ee@O.,
..do..
w0 e
Y To JU
..do..
ee0..
Sand
«ed0..

=z s=z20

o o
ww

sp8 0000
oo o8P

s e 0 s

Sand
® .do.’

nnmnnzn

esG0..

D,S Sand

Hn

925
939
93k
933

938

ssase

as e
LRI ]
2000
evs s
L R I 2
eo s e
as 0
L AL N 4
s 000
se oo
$eone
LI
LR N
oo

2o

930

ses a0

See chemical
analysis.

..DO'.I.

See log.
'.Do'l‘l

'-DO..'.

-oDOoq.- .
Presently plugged.

See log.
See chemical
analysis.

See log.



TABLE 1.--Records of wells, test

(1) (2) (3) () _(5) (6)
146-51 (Cont.)
Ticaal C. A. Ellingson 109 It Dr 1937
lhcaa2 PR 1 P 90 L Dr i
lhcad « b8 i 90 h Dr —
23dee Raymond Mueller 333 2 Dr 1947
2hivba Anton Skyberg 50 i3a Dr 1943
2hedd Hilman Skyberg 55 - Dr 1938
2hdee Ervin Koering 28 L Dr cevenne
25abb Test hole 1259 105 5 Dr 11-25-57
25dce Test hole 1258 147 5 Dr 11-21-57
25dcdl Tellef Klemetson 55 2 Dr 1955
25332  +.d0.... €0 2 Dr 1956
26ccal Manley Johnson “nw 2 Dr PP
26cca? «e@00unn 70 ied Dr ceeases
35cad Val Rohman 150 + o Dr R
35cbel A. Dehlstrom 55 2 Dr cesasss
35cbe2 N I A 2h,80 36 Dr 1956
35ccel  James Kraby 200 - Dr 189k
35ccc? o sl & 5 41 36 Dr 1956
35cee3 s [e FRPUPIN Spring ... oo ceessee
35dabl  Donald R. Hanson 160 2 Dr 1897
353ab2 B T P L5 30 Dr 195k
35decd Reymond Hanson 360 idn Dr 1958
36aas, Vic Kranley 50 b Dr 1938

10a



holes, and springs -- Continued

(1

(8)

(9)

(10)

(11)

(12)

28
28
28
Flow
20
20
18

e e

20
20
Flow
20
Flow
Flow
21.70
Flow
30
Flow

Flow
20
Flow
20

11-27-57
11-21-57
T-11-58

3-28-59

se a0 0o
svamso e
sess e

CRCRC I N

“
(453

=]
SR nNng

S

f—ry e |
.umum%umzy

s

oo uou
L -

-
numinn

2

Sand
s [« TN
..do..
Y, To PO
. .d0..
..40..
s T O

Sand
‘QdOOO

sev oo

Sand
eeG0ss
oGO,
l.do.l
< (e S
s [ P

s (e
«.d0..
«edO..
eed0es

10b

LI
LR R
LR
e se
e v e
LI ]

937
933

¢ 0o
e 00
s 008
eaas
s o0
s o0
e s 00
css e
LI

L R
®esoe
(IR

s 6090

See log.
OIDOQOQO

Flows 10 gpm. See
chemical anslysis



TABLE 2.--Logs of test holes

145-50-5abb
Test hole 1194
Formation Material Thickness - Depth
(feet) (feet)
Glacial drift:
Clay, smooth, yellow-seme=emcmemccocsaan 3 3
Clay, sandy, browmn=--e---e-cmccccccenoon 11 li&
Clay, light-gray, shell fragments; med-
ium to coarse gravel (£il1?)--=-=---- 2l 38
Clay, gray; fine to medium gravel and
and shale pebbles (till)--==----ecce-- 88 126
Claey, light-gray, sandy--=---==s-ceee=-= 1k 140
Clay, light-gray; wood fragments, lig-
nite pebbleg-~=--cecccmunmnccrccanna- 30 170
Cretaceous (?) rocks, undifferentiated:
Shale, graye-====-=eemmmcascmcccnmamneeax 8 178
14 5-50-5abe
Test hole 1195
Glacial drift:
Clay, smooth, light-brown-------cccs=--- 20 20
Clay, smooth, light-gray--==s===c-e----- 2h L
Clay, gray; gravel, fine to medium shale
pebbles (tilll)em-mmmmemcosmcecancnman- 118 162
Clay, smooth, light-gray----=--=---c<-cc- 13 175
Clay, gray; gravel, fine to medium shale
pebbles (till)--memmemmmemcccoconaannx 27 202



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

145-50-6bcd
Test hole 1199

Formation Material Thickness Depth
t

Glacial drift:

Topsoil, blacke=em-cmcocecaccanccnncnaa- 1 1
Clay, smooth, light-browne-----==eeccmcaa- 8 9
Clay, smooth, light-gray-----e-ceeccaca-- 1h 23
Clay, smooth, gray-------ee-cecececeeca-- 29 52
Sand, fine, light-gray=------ccecececaaax 23 75

Clay, gray; gravel, fine to medium and

and shale pebbles (till)e-memmccaccaua 30 105

145-50-19cce
Test hole 1257

Glacial drift:

Topsoil, black-~-w=cmcemmcmcccccmecanacax 1 1
Sand, fine---c-=-meomomcrcae e 15 16
Cley, yellow, sandy--~--==s-ec-cmccan--- 5 21
Sand, fine--~cecmccmmcmcnccccncccnmcann= %) 63
Sand, fine, clayey----==emceeececaacacan 31 ol
Sand, fine to coarse; shale pebbleg~---- 58 152
Gravel, fine to coarse~--e--mecoccceaaaax 11 163

Clay, brown; gravel, fine to medium and

shale pebbles (till)--eeememccaccamean" 14 177
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PABLE 2.--Logs of test holes -- Continued

14 5-51-1abb
Test hole 1198

Formation Material Thickness Depth
(feet) (feet)

Glecial drift:

Topsoil, black-====m======m=smsosm=mmooos 1 1
Sand, fine, dlrty--------=====-=s==="="" 10 11
Sand, fine, clayey, yellow---==-========" 10 21

Sand, fine, light-brown; shale, fine
pebbleg-mm==m=mmmmmmmomoomsemosoSSTETE 30 51
Sand, fine to medium, light-gray; fine
shale pebbleg-===-sm===mm=====os====o Ll 95
Clay, gray, with fine to medium gravel

end shale pebbles (£ill)-===--======-- 20 115

145-51-1dda
Test hole 1261

Glacial drift:
Topsoil, black-s=mm==-o-cmmomoomo=ooooos 2 2
Clay, sandy, yellow-----======oc=-=s=ms-=s g1 23

Clay, gray, fine gravel and shale pebbles

(£111) =mmmmmmmmmmmemsmmmme s ommmmns i 37
Clay, sandy, gray=-----=--====---======-c 19 56
Sand, fine to medium--=---=---======--ssss 18 v

Clay, gray; fine to medium gravel and

shale pebbles (till)---=-=-m=mm==-o-== 20 9l
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TABLE 2.--Logs of test holes -- Continued

145-51-1ddb
Test hole 1196

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

Topsoil, black-~===m==c-me==- S — 2 2
Sand, fine, dirty-------sceecem--emccoo- 11 13
Clay, sandy, yellow=======mwme-==ceccm=n T 20

Sand, fine to medium; a few fine shale

pebbleg-mmmmmammmmmcmmmma e ——— - 69 89
Send, fine to coarse; fine and medium

gravel and shale--=-=~---s-ommmomneae- 21 110
Gravel, fine to coarse; coarse sand and

shale pebbles-===e-=-remeowommemommeo—x 10 120
Clay, gray; fine to medium gravel and

shale pebbles (11l) wmmmemmmmm e 19 139
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TABLE 2.--Logs of test holes -- Continued

Formation

Glacial drift:

Glacial drift:

145-51-132aa3
Test hole 1255

Material Thickness

Topsoil, blacke==-=scecmcorcccomoncnnnas
Sand, fineem-meme-cemeccsccccccnacnnnn——
Sand, fine to medium, some shale pebbles
Send, finees-ececmremmcccccccaacacccnanx
Sand, fine; shale pebbles-------vceemaua
Clay, gray; gravel, fine to medium,
lignite and shale pebbles (till)------

Clay, sandy, gray---=----s=cc-e--es-ecea-

145-51-2haaa2
Test hole 1256

Topsoil, black, sandy-----==-ec-=cecee==
Clay, sandy, yellow------ceccmcacecanan-
Sand, fine=====-eececcecocorcererccnancs
Sand, fine, clayey----=c-=-m-cesmccecann
Sand, fine---=c-=-=cccemcrcncaccnmce———-
Sand, fine to coarse; lignite pebbles---
Clay, sandy, gray----=--=-ececeecme-cca=
Clay, gray; grevel, fine to medium; lig-

nite and shale pebbles (till)--===w==-

Clay, sandy, gray-=----r=sc-cesecmccc==-

10

22
56

61
19.5

11
1k

1l

13

61

N

20
42
98

159
178.5

12
26

h2

95

156
178



Formation

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

146-51-13cdd
Test hole 1260

Glacial drift:

Glacisl drift:

Materiel Thickness Depth
(feet) (feet)
Topsoll, black---=escemeeccmomccmconanax 3 3
Clay, sendy, yellow=-===sm=-e-cc=cseecn= 3 6
Sand, fine to medium-----e-cemcomocscann 45 51
Sand, fine to coarsew====----==--=c== ———— hly 95
Clay, gray; gravel, fine to medium and
shale pebbles (till)-----=-=-=e===cnm-- 20 115
146-51-25abb
Test hole 1259
Topsoil, black--e=seemmmecocmcccnmncncn- 1 1
Clay, sendy, yellow-=-eescsescmacncecenee h 5
Sand, fine to medium--s=----ec--coneom—-- 1 22
Sand, fine to coarse; shale pebbles----- 30 52
Sand, fine to medium------w-emmccccecau- 33 85
Gravel, fine to coarse---=--ecccsmcmwe=a= 20 105
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TABLE 2.--Logs of test holes ~-- Continued

Formation

Glacial drift:

Glacisal drift:

" 1h6-51-250cc
Test hole 1258
Material Thickness
" (feet)
Topsoil, blacke=-===-scerescrammacasoca- 2
Clay; smooth, yelloWw-==m-m=crmcnammnaaax 30
Sand, fine=--e-cecec-cccccmmmnnmmnnean—- 21
Sand, fine; clay, gray---=-==========--- 30
Clay, gray; gravel, fine to medium,
shale pebbles (till)em-=e--a--cccocen- 58
Clay, smooth, dark-gray------===--=c--=- 6
145-51-12aaa
Test hole 1197
Topsoil, black-m=-eemcmmcosrcccmnemmcaa— 2
Clay, yellow; gravel, fine to medium---- 10
Sand, fine, clayey, yellowW---sesemee==a= 19
Sand, fine to medium, brown----=-----=-- 1L
Sand, fine to medium, light-brown------- 52
Sand, fine to medium; gravel, fine to
T=1s AT DS RPIEP a 5
Clay, gray; gravel, fine to medium,
shale pebbles (till)--m-m=cemmemcamcex '58

17

Depth
Tieet)

32
53
83

1kl

b7

12

31
k2
ok

99

157



TABLE 3.--Chemical

(Analytical results in parts

q—' Am
o) Eg .
7y 5 & & £ ) %0 o -
4+ (O3] [4)] (0} ~ [} ~r fd? g
o = 3 B o~ o 2 g = g g 9
o v o @ 5] ~— o 0 o ~ s 8 a@
L ~ 58 £ o & g 8 W g B £
5 £ g 5 5 g & S § 3 & 3§ =
13} <h o 8 o g 5 a4 3 S 8 - 3]
3 a a & @ 9a = S & @ & m O
145-50 : ‘ |
6bac 25k 7- 7-58 8/ .4 eeee T ee.. 119 L9 1,130 39 322. O
145-51
ladcl ok —— T 3 0.3 97 37 19h  susn 383 .
1dab 115 3-28-59 ¢/ h5 28 2.3 .38 131 k5 175 8.2 354 0
2lhced 625 wl@tes of B TT A8 sass sh 19 1,330 24 286 O
146-51
35cce3  Spring  ..do.. ¢/ L5 31 2.7 16 123 k2 26 8.0 602 O

a/ State Leboratories Department, Bismarck, N. Dak.

E/ Abbott, G. A., Voedisch, F. W., The municipal ground-water supplies of North

Dakota:

¢/ United States, Geological Survey.
d/ Sum of determined constituents.

18a

North Dekota Geol. Survey Bull. 11, p. 75, 1938.



analyses of ground water

per million except as indicated)

Bd

(Do62 98 wo xad
S0 JIOTW) 9dUB

~-qonpuod o13roeds

WNTPOS 3USDIDJ

moowo g8 gsaUPIEY
99BU0QIBOTUON

€0pen s sssupash

(mmsg)
SPITOS PaATOSSI(

Aooowa 18 UOTLBIO0
-dBAS U0 oNPTS3Y)
SPTTOS PaATOSST(

(g) uoxog
(Son) =rvraIN

(&) spraontd
(10) epTIOoTUD

(los) e3®ITNS

3,700 4/  ..... k99 235 82 .....

2.0 2.6 2.9

855

1,320

2
7

7
7

L

0 92 6,130

LIRS ]

514 224 L2 1,670

400
212

1,100
3,980

921
A5 1,150

h.1

1,000

Lo
2.6
-7

L
5
2

3.

155
1,090

194
382
1,310

7.0

931

L78 10

569

Il lh’

13

17

18b
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