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GROUND-WATERSOURCESIN THEVICINITYOFNORTHWOOD

GRANDFORKSCOUNTY,NORTHDAKOTA

By
H. M. Jensen

Introduction

Part of the ground-water program in North Dakota consists of

investig,ations to locate potential ground-water sources for

municipal water supplies. The investigations are made cooperatively

by the North Dakota State Water Conservation Commission, the North

Dakota Geological Survey, and the U.S. Geological Survey. The end

product of these investigations is a published report; however, the

release of basic data, prior to report publication, has facilitated

immediate water development in numerous areas of the State.

This report, presents information on the availability of ground

water fo,r municipal use in the immediate vicinity of Northwood,

N. Dalt. The investigation was started in the summerof 1960. It

includecl a fiE!ld study of the surficial geology, a partial well

inventoI~, ancLa test-drilling program using a State-owned rotary-

drilling machj.ne.

EarlJr rele~LSeof field data prior to this publication enabled

Northwood to c~onstruct a municipal well, city well 3, that supplies

their immediat.e (1960) needs.
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Previous Investigations

The first investigation of the geology of the area was made by

Upham(1895); he described the surface features of glacial Lake

Agassiz. Leverett (1932) added to Upham's work on glacial Lake

Agassiz. A ge:neral study of the geology and ground-water resources

of GranalForks: County was made by Simpson (1929, p. 135-139).

Laird (1944) discussed the geology and hydrology of the Emerado

quadrangle, and his report includes sees. 30 and 31, T. 150 N.,

R. 53 W.., and a part of sec. 6, T. 149 N., R. 53 W., of this report.

Dennis find Akin (1950) present useful data of a ground-water study

completE~din the Portland area, 20 miles southeast of Northwood.

Supplement!n-yinformation about the water supply for the city

of Northwood:Lspresented by Simpson (1927). Abbott and Voedisch

(1938, p. 60-61) include a chemical analysis of water from a

Northwoodci t:r well.

As the geology and physiography are well presented by the above

authors, only those geologic and hydrologic characteristics pertinent

to the investigation will be discussed in this report.

- 2 -



Well-NumberingSystem

Tbe welJ.-numbering system used in this report, illustrated in

f':fgnre 1, is based upon the location of the well in the federal system

of rectangular surveys of the public lands. The first numeral

denotes the township north, and 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, c, and d designate respectively the

northeast, northwest, southwest, and southeast quarter sections,

quarter-quarter-sections, and quarter-quarter-quarter sections

(10-acre tract), as shownon figure 1. Consecutive terminal

numerals are added where more than one well is shownin a given

10-acre tract. Thus, well 149-54-6acc is in the southwest quarter

of the southwest quarter of the northeast quarter sec. 6, T. 149 N.,

R. 54 w.

- 3 -
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Location and General Geology

Th@a.rea.or 1nveGtigation includes 80 square miles in south-

wesbe:t-u GrandForks County (figs. 2 and 3) and is approximately

centered about the city of Northwood,population 1,195 (1960 census).

The transportation network serving the area consists of State

Highways18 and 15 and a north-south branch line of the Great

Northern Railroad.

The North-w·oodarea is in the RedRiver Valley and Drift Prairie

physiographic provinces (fig. 2) defined by Simpson(1929, p. 4-7).

The RedRiver Valley is a broad, flat glacial-lake plain modified

chiefly by low beach ridges and deltas. The Drift Prairie is a

gently rolling ground-moraineplain with typical swell and swale

topography.

The surficial deposits of Quaternary age in the report area are

separated into definite physical units by the upper Hermanbeach

ridge. (See fig. 3.) The beach ridge is composedof silt, sand,

and gravel and represents deposits formed at the highest stage or

water level ~Lttainedby ancient glacial Lake Agassiz. East of the

beach is the delta of the Elk Valley. The delta accumulation

consists parUy of alluvium from stream erosion after the departure

of the ice but mostly of modified drift supplied by streams from

the melting j~cein which it had been held (Upham,1895). The

delta was deposited in the water of glacial Lake Agassiz and held

to the western side of the lak.e area by the receding ice barrier.

West of the Hermanbeach, is the ground-moraineplain of the Drift

Prairie. ThE~groundmoraine consists predominantly of till and

associated slmd and gravel deposits. The till is a heterogeneous

mixture of clay, silt, and sand, intermixed with pebbles, cobbles,

- 4 -
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and boulders. The associated sand and gravel deposits are lenticular

and are inter'bedded in the till. The ground moraine was deposited

directly by and beneath the glacial ice with little or no sorting

by wind or water.

The major drainage system in the area is the GooseRiver and

its tributary' streams. Recent erosion within the drainage system

has modified only slightly the physical features of the delta and

the upland plain.

The bedrock underlying the area is a shale of Cretaceous age,

tentatively 1,dentified as the Greenhorn(7) formation.

Ground-WaterConditions and Results of Test Drilling

Three aquj.fers supply ground water to residents of the area.

An aquifer in the deposits composingthe Hermanbeach ridge is the

source of supply for farm wells. An aquifer in the till and

associated sand and gravel deposits is a source of small supply

for municipal and farm wells. An aquifer in the deposits composing

the delta of the Elk Valley is a source of supply for municipal

and farm wells. The test drilling in this investigation was

confined to 'che study of only two aquifers: (1) the aquifer in

the deposits of the delta of the Elk Valley and (2) the aquifer in

sand and gravel deposits associated with the till.

The stratigraphic units in the report area were determined

from the study of 5-foot drilling samples collected in the course

of drilling 19 test holes. The test holes ranged in depth from

84 to 252 feet and averaged 180 feet. The stratigraphic position

and the character of the sediments penetrated are liste.d in logs

- 5 -
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of test hole £1 (table 1) and are illustrated by graphic logs of

selectE~dtest holes. (See fig. 4.) The key stratigraphic units

penetreLtedb~rthe test drilling were: (1) till and associated

sand and gravel deposits, (2) deposits in the delta of the Elk

Valley, and (3) a shale of Cretaceous age, tentatively identified

as the Greenhorn(?) formation.

Till and associated sand and gravel depoeits were penetrated in

all tes:t hole!s. Like the till of ground moraine at the surface,

the til.l in the test holes consists primarily of clay and varying

amounts,of s1.1t, sand, pebbles, cobbles, and boulders and is

relatively in:ipermeable;however, lenses and lenticular deposits of

sand 8.I1.dgra'\,i'elinterbedded and associated 'Withthe till are more

permeable. In the report area, a producing aquifer in this unit

is a le,nticular sand and gravel deposit penetrated at depths ranging

from.130 to 1.70feet. The sediments in the aquifer are silt, sand,

and a fine gravel, consisting mostly of shale pebbles and some

limestone frs>gpl.ents. The aquifer is thin, about 5 to 20 feet thick,

and its subsu.rface areal extent is small; therefore, large ground-

water "l'ithdra:wals are not possible.

The deposits of the Elk Valley delta were penetrated in 17 test

holes.. In these holes, the deposits range in thickness from about

10 to Ill.orethan 100 feet; they consist of clay, silt, and fine sand.

The main aquifer in the deposits extends from about 10 feet to

about Eo feet below the land surface; it consists primarily of sand

intermixed with varYing amountsof silt and clay. The sand --

composedof q:uartz grains, and flakes of shale and coal -- ranges

in thickness from about 10 feet to as muchas 50 feet. Well-

inventory data locate the general extent of the aquifer in the delta

deposits.
- f) -
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Nine test, holes penetrated bedrock of Cretaceous age, tentatively

defined as the Greenhorn(?) forma.tion. In the report area, it is

a dark-gray and light-gray sandy calcareous shale. The shale is

relatively impermeable, and it is not considered to be an aquifer.

Quality of Water

AnG~lysesof water from the present (1960) city wells are shown

in ta'ble 3. Hardness of water from city wells 2 and 3 is 772 and

,272 p:pm(parts per million) respectively. The hardness of water

from 'both WE!llsexceeds the 100 ppmfigure sometimes given as an

upper limit for water suitable for domestic use (Hem, 1959, p. 147).

High hardneEls causes high soap consumption, but it can be reduced

by thEluse of softening equipment. Although water from well 3

is more desj.rable for municipal use than water from well 2, city

well 3 cannot supply total demand; therefore, water from both

wells is mixed in the city distribution system. The mixed water

has a varia1)le chemical quality intermediate be~yeen the values

for the two wells.

DiHsolved.-solids contents and iron contents of the Northwood

well 1,aters also exceed the 11mits recommendedby the U.S. Public

Health Serv:Lce(1946) (0.5 ppmfor iron and 1,000 ppmfor dissolved

solidl:;) • The high iron content causes staining of laundry and

plumb:Lngfi:!ttures. Water containing a total dissolved-solids

concentration exceeding the 11mits recommendedby the U.S. Public

Health. Serv:Lcehas been used in some areas, including North Dakota,

for mimyyei9XSwithout noticeable ill effects.

- 7 -



Conclusions and Recommendations

Residents in the vicinity of Northwoodobtain ground-water

supplies from three sources: (1) aquifers in the sand and gravel

deposits in the Hermanbeach ridge, (2) an aquifer in the till

and associated sand and gravel deposits, and (3) an aquifer in

the sand de:posits composingthe delta of the Elk Valley.

The investigation shows that the aquifers in the deposits of

the H'erman"beachridge are a source of supply for small farm

operations. The aquifer in the till is small in areal extent and

range:s in thickness from about 5 to 20 feet. Because the materials

surrmmding it are relatively impermeable, the aquifer should

be cOlls1derledto be only a small source of water. The aquifer in

the Si9.Il.ddeposits of the delta of the Elk Valley has a greater

areal extent and ranges in thickness from 10 to 50 feet. This

aquifler supplies water that is more highly mineralized than

that from the aquifer in the till, but its greater extent and

saturl9.ted thickness makes it the most likely future source for

munic:LpalSllpply.

- 8 -



TABLE l.--Logs of Test Holes

Formation Material

l49-53-l8aaa
Test hole 1694

Thickness
(feet) rpth

feet)
Quaternary system:

Deposits of the Elk Valley delta:
Topsoil, black •••••••••••••••••••••
Clay, silty, sandy, yellow •••••••••
Sand, fine •••••••••••••••••••••••••
Clay, silty, sandy, gray •••••••••••

Till :andassociated sand and gravel deposits:
Clay, gray; fine gravel; shale

pebbles (till) •••••••••••••••••••
Clay, si}ty, sandy, gray; a few

shale pebbles (till) •••••••••••••
Clay, gray; fine to medium gravel;

shale pebbles (till) •••••••••••••

l49-54-8ccc
Test hole 1697

Quaternl:J.rysystem:
Depos:lts of the Elk Valley delta:

Topsoil, black •••••••••••••••••••••
Clay, silty, yellow ••••••••••••••••

Till lmd aS80ciated sand and gravel deposits:
Clay, silty, smooth, gray ••••••••••
Clay, gray; fine to medium gravel,

shale pebbles; cobbles (till) ••••

- 9 -
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TABLE 1. --Logs of Test Holes -- Continued
149-54-9aca
Test hole 1799

Formation Material Thickness
(feet)

Depth
{feet)

Quatern.ery system:
Deposits of the Elk Valley delta:

Topsoil, black ••••••.••••••••••••••
Clay, silty, sandy, yellow •••••••.•
Sand, fine, silty, gray •••••••••.••
Clay, silty, gray ••.•.•••.••••••••.

Till l;mdasl~ociated sand and gravel deposits:
Clay, grayj fine to medium gravel;

shale pebbles (till) •••••••••••••
Gravel, fine to medium; clay, sandy,

gray .•.•..•..•..••..•..•.•••••.••
Clay, gray j fine to medium gravelj

shale pebbles (till) .••••••••••••

149-54-9bab
Test hole 1703

QuatenlELry sy::::tem:
Deposi.ts of the Elk Valley delta:

Topsoil, sandy, black ••••••••••••••
Clay, silty, sandy, yellow .••••••••
Sand, fine, silty .•.•••••••••••••••
Clay, silty, gray .••.••••••.•••...•

Till snd ass.ociated sand and gravel deposits:
Clay, grayj fine gravel; shale

pebbles (till).•.••.•••••••••••.•
Gravel, fine to mediumj shale

pebbles ..•...•.••..••.••..••.•.•.
Clay, gray; fine to medium gravelj

shale pebbles (till) .••••..••••••

- 10 -
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T.ABLE 1.--Logs of Test Holes -- Continued
149-54-gbad
Test hole 1689

Formation Material Thickness
(feet)

Depth
(feet)

Quaternary system:
Deposits of the Elk Valley delta:

Topsoil, sandy, black ••••••••••••••
Clay, sandy, gravelly, bouldery,

yellow, (fill material) ••••••••••
Sand, silty, very fine, gray •••••••
Clay, very sandy and silty, gray •••
Clay, silty, smooth, gray ••••••••••

Till :andas:sociated sand and gravel deposits:
Clay, gray; fine to medium gravel;

shale pebbles (till) •••••••••••••
Gravel, fine, fine to coarse sand;

interbedded gray silty clay ••••••
Clay, gray; fine to medium gravel;

shale pebbles (till) •••••••••••••

149-54-9bdb
Test hole 1800

4

644
31
8

35

31
45

4

10
54
85
93

128

159
204

Quaternary system:
Deposits of the Elk Valley delta:

Topsoil, black •••••••••••••••••••••
Clay, silty, yellow ••••••••••••••••
Sand, fine, silty ••••••••••••••••••
Sand, fine medium, silty •••••••••••
Clay, silty, sandy, gray •••••••••••

Till and associated sand and gravel deposits:
Clay, gray; fine to medium gravel;

shale pebbles (till) •••••••••••••
Gravel, fine to medium, clayey;

shale pebbles ••••••••••••••••••••
Clay, gray; fine to medium gravel;

shale pebbles (till) •••••••••••••
Clay, sandy, gray (till) •••••••••••
Gravel, fine to medium; shale

pebbles, abundant ••••••••••••••••
Clay, gray; fine to medium gravel;

shale pebbles (till) •••••••••••••
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TABLE1. --Logs of Test Holes -- Continued

l49-54-9caa
Test hole 1688

Formation Material Thickness
(feet)

Depth
(feet)

Quatern8.IJi"system:
Deposits: of the Elk Valley delta:

Topsoil, sandy, black ••••••••••••••
Clay, silty, sandy, yellow•••••••••
Sand, very fin~ silty ••••••••••••••
San.d, fine •••••••••••••••••••••••••
Clay, sandy, gray••••••••••••••••••

Till anclassociated sand and gravel deposits:
Clay, gray; fine to mediumgravel;

shale pebbles (till) •••••••••••••
Gravel, fine to medium; shale

pebbles ••••••••••••••••••••••••••
Clay, gray; fine to medium;cobbles

(till) .
Cretaceouel system:

Greenhorn(?) formation:
Shale, dark-gray, calcareous •••••••

l49-54-9dbd
Test hole 1702

4
13
17
1944

57

14
35

7

4
17
34
53
97

154

168

203

210

Quaternar:r system:
Deposits of the Elk Valley delta:

Topsoil, sandy, black ••••••••••••••
Clay, sandy, gray••••••••••••••••••
Clay, sandy, yellow••••••••••••••••
S8.Ild, fL"1e •••••••••••••••••••••••••
Sand, fine to medium•••••••••••••••
Clay, silty, sandy, gray •••••••••••

T:ill and.associated sand and gravel deposits:
Clay, gray; fine to mediumgravel;

shale pebbles (till) •••••••••••••
Cretaceous system:

Greenhorn(?) formation:
Shale, dark-gray •••••••••••••••••••

- 12 -
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6 11

30 ~.l
13 54
42 96

110 206

4 210



TABLE1. --Logs of Test Holes -- Continued

l49-54-llddd
Test hole 1693

Formation Material Thickness
(feet)

Depth
(feet)

QuaternaIJr systE~m:
Deposite~of the Elk Valley delta:

Tc~soil, black •••••••••••••••••••••
Clay, silty, sandy, yellow•••••••••
Sand, very fine to fine, very silty,

gray ...••••••.•••.••......•••.•..
Clay, silty, gray ••••••••••••••••••

Till BUcL assoc:iated sand and gravel deposits:
Clay} gray; fine to mediumgravel;

shale pebbles; cobbles (till) ••••
Gravel, fine to medium;shale

pebbles ••••.•••••••••..•.••.••••.
Clay, gray; fine to mediumgravel;

shale pebbles (till) •••••••••••••

l49-54-16aaa
Test hole 1690

Quaternar~rsystem:
Depositel of the Elk Valley delta:

Topsoil, black •••••••••••••••••••••
Clay, silty, sandy, light-gray •••••
Clay, sandy, yellow••••••••••••••••
S~md,fine, gray, large shale

fraction .......................•.
Clay, sandy, gray ••••••••••••••••••
Clay, silty, smooth, gray••••••••••

Till and assoeiated sand and gravel deposits:
Clay, gray; fine to mediumgravel;

shale pebbles (till) •••••••••••••
Gle-avel,fine to coarse; fine to

coarse sand; interbedded clay ••••
Clay, gray; fine to mediumgravel;

shale pebbles; cobbles; lignite
fragments (till) •••••••••••••••••

- 13 -

2
14
15
67

125

6

23

1
4
6

43
30
8

12

49

2
16
3198

223

229
252

1
5

11

54
84
92

142

154

203



TABLE1. --Logs of Test Holes -- Continued

l49-54-l6baa
Test hole 1798

Formation Material Thickness
(feet)

Depth
(feet)

Quaternary syst,em:
Deposits of the Elk Valley delta:

Topsoil, sandy, brown••••••••••••• •
Cl8lf, silty, sandy, yellow •••••••••
Clay, silty and sandy, bluish-gray.
Sand, fine •••••••••••••••••• •••••••
Clay, silty, gray ••••••••••••••••••
Cl8lf, silty, smooth, gray ••••••••••

Till and associated sand and gravel deposits:
Clay, gray; fine to mediumgravel;

shale pebbles; cobbles (till) ••••

l49-54-l8bba
Test hole 1698

QuaternaI'Y'system:
Deposits of the Elk Valley delta:

'l~opsoil, black •••••••••••••••••••••
Clay, sandy, brown•••••••••••••••••
Clay, silty, yellow ••••••••••••••••
Clay, silty, gray ••••••••••••••••••

Till and associated sand and gravel deposits:
Clay, gray; fine to mediumgravel;

shale pebbles (till) •••••••••••••
8and, coarse; granule gravel •••••••
Clay, gray; fine to mediumgravel;

shale pebbles (till) •••••••••••••
Cretaceous system:

Greenh()rn(?) formation:
Bhale, dark-gray, very calcareous ••

- 14 -

4
12
34
914

31

85

3
2

17
11

14
3

106

12

4
16
50
59
73

104

189

3
5

22
33

47
50

156

168



T.Al3LE1. --Logs of Test Holes -- Continued

149-54-27bbb
Test hole 1691

Formation Material Thickness
(feet)

Depth
(feet)

Quaternary system:
Deposits of the Elk Valley delta:

~ropsoil, black •••••••••••••••••••••
Clay, sandy, silty, yellow •••••••••
Clay, silty, sandy, gra:y •••••••••••

Till and associated sand and gravel deposits:
Clay, gray; fine to medium gravel;

shale pebbles; cobbles (till) ••••
Cretaceous system:

Greenhorn(?) formation:
Shale, dark-gray, very calcareous ••

lL.9-54-33ddd
Test hole 1692

Quaternary system:
Deposits of the Elk Valley delta:

Topsoil, black •••••••••••••••••••••
Clay, silty, sandy, yellow •••••••••
Clay, silty, sandy, gray •••••••••••

Till end ass:ociated sand and gravel deposits:
Clay, gray; fine to medium gravel;

shale pebbles; cobbles (till) ••••
Cretaceous system:

Greenhorn(?} formation:
Shale, dark-gray, very calcareous ••

149-55-12ccc
Test hole 1699

Quatern~lXY sYf~tem:
DeposjLts of the Elk Valley delta:

Topsoil, black •••••••••••••••••••••
Cla:y, yellOW" •••••••••••••••••••••• •

Till lmd asfmciated sand and gravel deposits:
Clay, gray; fine to medium gravel;

shale pebbles; cobbles (till) ••••

- 15 -

316
77

97

6

2
14
66

102

5

2
9

79

3
19
96

193

199

2
16
82

184

189

2
11



TABLE1. --Logs of Test Holes ...- Continued

l49-55-l4bbb
Test hole 1700

Formation Material Thickness
(feet) tepth

feet)

QuaternaJt'y-system:
Till and ass(:>ciated sand and gravel deposits:

~ropsoil, black •••••••••••••••••••••
Clay, sandy, pebbly, yellow, oxidized

(till)•••••••••••••••••••••••••••
Clay, gray; fine to mediumgravel;

shale pebbles; cobbles (till) ••••
Sand, fine to coarse; fine gravel..
Clay, gray; fine to mediumgravel;

shale pebbles (till) •••••••••••••
Gravel, fine to medium; about two-

thirds shale gravel ••••••••••••••
Clay, gray; fine to mediumgravel;

shale pebbles (till) •••••••••••••
Gravel, fine to medium; interbedded

gray clay •••••••••••••••••••••• ••
Clay, gray; fine to mediumgravel;

shale pebbles (till) •••••••••••••
Cretaceous system:

Greenhorn(?) formation:
Clay, dark-gray, calcareous ••••••••

l49-55-l6aaa
Test hole 1701

Quaternecr-ysys,tem:
Till end ass:ociated sand and gravel deposits:

Topsoil, black •••••••••••••••••••••
Clay, gravelly, yellow, oxidized

(till) · .. · · · . · · ·
Clay, gray; fine to mediumgravel;

shale pebbles; cobbles (till) ••••
Greenhorn(?) formation:

Shale, dark-gray, very calcareous ••

- 16 -

2

9

21
4

17
26
27

9

12

9

2

13
60

9

2

11

32
36

53
79

106
115
127

136

2

15
75

84



T.AJBLE1. --Logs of Test Holes -- Continued

150-54-27bbb
Test hole 1696

Formation Material Thickness
(feet)

Depth
(feet)

Quaternary system.:
Deposits of the Elk Valley delta:

'ropsoil, black ••••••••••••••••••••• 2 2
Clay, silty, sandy, yellow ••••••••• 9 11
Sand, fine, gray ••••••••••••••••••• 32 43
Clay, silty, sandy, smooth, gray ••• 54 97

Till and associated sand and gravel deposits:
Clay, gray; fine to mediumgravel;

shale pebbles (till) ••••••••••••• 50 147
Cretaceous system.:

Greenhorn(?) formation:
Clay, sandy, light-gray, very calcareous 21 168

150-54-34ccc
Test hole 1695

Quaternary system.:
Deposits of the Elk Valley delta:

Topsoil, black •••••••••••••••••••••
Clay, silty, yellow••••••••••••••••
Sand, very fine to fine, silty, gray
Clay, silty, smooth, light-gray ••••

Till end ass,ociated sand and gravel deposits:
Clay, gray; fine gravel; shale

pebbles (till) •••••••••••••••••••
Cretaceclus Sysitem.:

Greenhorn(?) formation:
Shale, sandy, light-gray, very

calcareous •.•••••••••••••••••••••

- 17 -

2
12
50
32

114

10

2
14
61~
96

210

220



TABLE 2.--Records of Wells

Depth to water: Measured water levels in feet
and hundredths; reported water levels in feet.

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

Location
No. Owner or

name
Depth

of well
(feet)

Diameter
or size

Type Date
completed

J.49-53
18aaa Test hole 1694 252 5 Dr 5-10-60
149-54
lacc Morr:i.sson 13.46 36 Du .......lcbb AlnIl I. Peterson 18 4 Dr 1915ldbd Hans Tufte 12 36 Du 19364aba AlnIl Halverson 32 30 Dr 19546accl PerdEm Halverson 27 48 Du •••••••6acc2 •• do., ••• 35 36 Dr .......6acc3 •• do •••• 29 24 Dr •••••••6ba Nick Brorby 20 42 Du 19306dcc Gilmclre Ostlie 32 36 Dr 19567cdb Marie· Bakke 70 36 Dr •••••••8aba C. Sheggerud 16 ... Du 19208ccc Test hole 1697 187 5 Dr 5-11-608ddcl Groven Hogen 8 ... Du .......8ddc2 •• do •••• 24 36 Dr •••••••9aca Test hole 1799 178 5 Dr 8- 9-609bab Test hole 1703 157 5 Dr 5-13-609bad Test hole 1689 204 5 Dr 5- 7-609bdb Test hole 1800 178 5 Dr 8- 9-609caa Test hole 1688 210 5 Dr 5- 6-609dac City of Northwood 2 53 24 Dr •••••••

9bddl City I~fNorthwood 3 164 12 Dr 9-30-60
9bdd2 City l)f' Northwood 1 163 Dr .......9dbd Test bole 1702 210 5 Dr 5-13-60lObec UnlmO'lm 10.34 36 Du .......lladd Bob HlmBon 15.92 ... Du 1948llbdd Art N~!lson 20 36 Du .......

- l8a -



and Test HI:>les

Depth of well: Measured depths in
feet and tenths; reported depths
in feet.

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

Depth to
water belmo1
land surfSJ::e

(feet)

:Date of
measure-
ment

Use
of

water
Aquifer Depth

to
shale

Remarks

....... ....... T ...... ·... See log.

11.58 '-!--29-60 N ...... ·.......... ....... D,S Sand ·... Supply reported adequate.
....... ....... D · .do .• ·...
30 ....... D,S •.do•• ·... Do •
19 ....... S • 4Ido •• ·... Do •
23 ....... S • .do .. ·... Do •
21 ....... D · .do .. ·... Do •....... ....... D,S •.do•• ·... Do •
30 ....... D ••do •• ·... Do •
....... ....... S ...... Do •
....... ....... ... · .do .. ·... Do •
....... ....... T ...... ·... See log.

3 ....... D ...... ·... Supply reported adequate •
20 ....... S ...... ·... Do •
....... ....... T ...... ·... See log........ ....... T •••••• ·... Do •....... ....... T ...... ·... Do.
....... ....... T ...... • ••• Do •
....... ....... T ...... 203 Do.

35 ••••••• PS Sand ·... Supply reported adequate,
chemical analysis.

89 ....... PS Sand and
gravel Chemical analysis.

140 ....... PS Sand ·... Abandoned........ ....... T ...... 206 See log..... '... lJ.-29-60 N ...... • •••6.80 lJ.-29-60 S Sand ·...4 ....... D,S · .do .. ·...
- 1& -



TABLE 2.--Records of Wells

Location
No.

Owner or
name

Depth
of well

(feet)
Diameter
or size
(inches)

Type Date
completed

149-54 (Cont.)
11caa Bob Hanson 20.02 36 Du 194811dcc Henry" Johnson 25 36 Dr •••••••11ddd Test hole 1693 252 5 Dr 5- 9-6013ccd Gilman Hanson 17 48 Du •••••••15bbb Peter J. Schweitzer 9.21 48 Du .......15dda Buraa.sBros. 22 36 Dr 195816aaa Test hole 1690 203 5 Dr 5- 7-60178080 Edwin Burwas 25 48 Du 191018bba Test hole 1698 168 5 Dr 5-11-6018dbdl PaulO. Johnson 219 5 Dr 193418dbd2 •• do •••• 45 30 Du 193721bbb1 Henry Haga 21.11 36 Dr •••••••21bbb2 •• do •••• 17.21 36 Dr .......22dddl Hjlmer Stephenson 15 60 Du 195222ddd2 •• do •••• 200 Dr 194023bcc Mrs. ,JohnHalverson 17 48 Du 195927bbb Test hole 1691 199 5 Dr 5- 9-6028abb Olaf ,Jorde 16 18 Dr 195629adb Orville Bakken 28 48 Dr 1916
3Pabb Percy Foss 46 36 Dr 1955
30add N. P. Nelson 62 24 Dr 194030ccdl Mrs. Ie. E. Thorsgard 45 30 Dr 193730ccd2 •• do •••• 35 48 Dr 1920
31aad L. P. Thompson 55 24 Dr 194532acc1 Noel Ko1smo 58 30 Du 190032acc2 •• do •••• 30 30 Dr 193633ddd Test hole 1692 189 5 Dr 5- 9-60

- 1980 -



and Test Holes n Continued

Depth to
water belmi'
land surface

(feet)

Date of
IIleasure-
IIl.ent

Use
of

water
Aquifer Depth

to
shale

Remarks

13.77 4-29-60 S ...... ·...19 ....... D,S Clay Supply reported adequate •........ ....... T ...... ·... See log •....... ....... S •.do•• ·.......... 4-29-60 N ...... ·...10 ....... D,S •.do•• ·.......... ....... T ...... ·... Do •10 ....... N Sand ·... Supply reported adequate •....... ....... T ...... 156 See log •35 ....... • • • •.do•• • ••• Supply reported inadequate.10 ....... D,S •.do•• ·... Supply reported adequate.14.42 4-21-60 D •.do•• ·... Do.16.42 4-21-60 N · .do •. ·... Do.8 ....... S · .do .• ·.......... ....... D Gravel ·... Reported slow recovery.14 ....... D,S Sand • ••• Supply reported inadequate........ ....... T ...... 193 See log.14 ....... S Sand • ••• Supply reported inadequate.21 ....... D,S Clay ·... Supply reported adequate;
hard.40 .'...... S Sand ·... Supply reported inadequate;
alkaline.45 • 1•••••• D,S Gravel • ••• Do.20 • 1•••••• D,S Sand ·... Supply reported adequate.30 .l...... S •.do•• ·... Supply reported adequate;
hard.20 • 1•••••• N Clay ·... Supply reported adequate.54 ........ N Sand ·... Supply reported inadequate.22 • l•••••• N •.do•• • ••• Supply reported adequate.

••••••• .1 ...... T •••••• 184 See log.
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TABLE 2.--Records of Wells

Location
No.

Owner or
name

Depth
of well

(feet)
Diameter
or size
(inches)

Type Date
completed

149-55
llcdc Alvin Olson 25 48 Du .......
l2ccc Test hole 1699 90 5 Dr 5-12-60
13aac Anton Ostmo 31.23 48 Du •••••••l4babl Johnnon Bros. 20 48 Du •••••••14bab2 •• dol•••• 18 60 Du •••••••

14bbb Test hole 1700 136 5 Dr 5-12-6014dcd L. Johnson 28 48 Du .......16aaa Test hole 1701 84 5 Dr 5-12-6023caa Henry Evanson 25 48 Du •••••••26baa o. G ..Olson 26.52 48 Du •••••••

150-54
27bbb Test hole 1696 168 5 Dr 5-11-6034ccc Test hole 1695 220 5 Dr 5-10-60
150-55
25aab UnknC>WI1 17.75 36 Du •••••••25ccc Eldred Evanson 16.85 36 Du •••••••

- 20a -



and Test Holes -- Continued

Depth to
water below
land surface

(feet)

Date of
measure-
ment

Use
of

water
Aquifer Depth

to
shale

Remarks

12 ....... D,S Gravel ·... Supply reported adequate........ ••••••• T ...... ·... See log.
11.94 5- 5-60 D Sand • ••• Supply reported adequate.
12 ....... D,S Gravel Do.1 5- 5-60 D •.do.• Supply reported adequate;

flows at times........ ••••••• T ...... 127 See log.
8 ••••••• D,S ·.do•• ·... Supply reported adequate.

••••••• ....... T ...... 75 See log.
14 ••••••• D,S •.do•• • •••7.75 5- 5-60 N •.do•• ·...

....... ....... T ...... 147 Do........ ....... T ...... 210 Do.

12.56 5- 5-60 N ...... ·... Vacant farm.
10.43 5- 5-60 D,S Sand • ••• Supply reported inadequate.

- 20b -



Results j~nparts per million except as indicated

TABLE 3.--Chemical

•......
+'

~
§

$:I S-t q....Q)
0 0 S-t o Q) rd .r-!

....•
~ m

Q) lH Q) $:1- ..-l- tf.l_

+' • q.... ..Cl- +' OQ) o al Q)tlO
al 0 ....• +' Q) S-t S-tl%. cd~ ~.eoz gs:! ~ PI.-I 'ti$0 H-
0 Q).-I 0 al

...:l « A~
API ~~

149-54

9dac City of Northwood 2 Drift 53 9- 2-47 0.5 215 57
9bddl City ()f Northwood 3 Drift 164 10-14-60 .5 74 21

!/InclucLes bic:arbonate (HC03) as carbonate (C03)
~epQr1:led as sodium., calculated

- 2la -



AnaJ.yses of Ground '-later

AnaJ.yses by State Laboratories,
Bismarck

fI.)
QJ fI.)

rd~~ ~ ClJ
rdQJ QJ QJ0- +:1- .,-1 fI.)
~~ .s-S§- o (V') ClJ. ..:T f..l- fI.) (V')

~o l'HO 0.-1
~~

.-I..-l l'He:;j =&;gClJ fa .-ICJJ .-10 0.-1os. ::s •••••• .1:1- fI.) 0 o QJ fI.)
(J •••••• Cf) 0 ~o fI.) fI.) +'0to .,-1 ..-l § ~ gf:I:l lJ:I A CJJ

337 b/ 345236 - 433 765205 772272

- 21b -
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