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GROUND-WATER SOURCES IN THE VICINITY OF NORTHWOOD

GRAND FORKS COUNTY, NORTH DAKOTA

By
H. M. Jensen

Introduction

Part of the ground-water program in North Dakota consists of
investigations to locate potential ground-water sources for
municipal water supplies. The investigations are made cooperatively
by the North Dekota 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 weter development in numerous areas of the State.

This report presents information on the availability of ground
water for municipal use in the immediate vicinity of Northwood,

N. Dak. The investigation was started in the summer of 1960. It
included a field study of the surficial geology, a pertial well
inventory, and a test-drilling program using & State-owned rotary-
drilling machine.

Eerly release of field data prior to this publication enabled
Northwood to construct a municipal well , city well 3, that supplies

their immediste (1960) needs.



Previous Investigations

The first investigation of the geology of the area was made by
Uphem (1895); he described the surface features of glacial Lake
Agassiz. Leverett (1932) added to Upham's work on glacial Leake
Agassiz. A general study of the geology and ground-water resources
of Grand Forks County was made by Simpson (1929, p. 135-139).

Laird (1944) discussed the geology and hydrology of the Emerado
quadrangle, and his report includes secs. 30 and 31, T. 150 N.,

R. 53 W., and & part of sec. 6, T. 149 N., R. 53 W., of this report.
Dennis and Akin (1950) present useful data of a ground-water study
completed in the Portlend area, 20 miles southeast of Northwood.

Supp.lementary information ebout the water supply for fhe city
of Northwood is presented by Simpson (1927). Abbott end Voedisch
(1938, p. 60-61) include a chemical enslysis of water from a
Noxrthwood city 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.



Well-Numbering System

The well-mmbering system used in this report, illustrated in
figure 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 numersl 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 4 designate respectively the
northeast, northwest, southwest, and southeast quarter sections,
quarter-quarter sections, and quarter-quarter-quarter sections
(10-scre tract), as shown on figure 1. Consecutive terminal
numersls are added where more then one well is shown in a given
10-gcre tract. Thus, well 149-Sh-6ace is in the southwest quarter
of the southwest quarter of the northeast quarter sec. 6, T, 149 N.,

R. 54 W,
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Location and General Geology

The area of lnvestigation includes 80 square miles in south-
western Grand Forks County (figs. 2 and 3) and is approximately
centered sbout the city of Northwood, population 1,195 (1960 census).
The trensportation network serving the srea consists of State
Highways 18 and 15 and a north-south branch line of the Great
Northern Rallroad.

The Northwood area 1s in the Red River Valley and Drift Prairie
physiographic provinces (fig. 2) defined by Simpson (1929, p. 4-T).
The Red River Valley is a broad, flat glacial-lake plain modified
chiefly by low beach ridges and deltas. The Drift Prairie is a
gently rolling ground-moraine plain 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 Herman beach
ridge. (See fig. 3.) The beach ridge is composed of silt, sand,
and gravel snd represents deposits formed at the highest stage or
water level attained by ancient glacial Lake Agassiz. East of the
beach is the delta of the Elk Valley. The delta accumulation
consists partly of alluvium from stream erosion after the departure
of the ice but mostly of modified drift supplied by streams from
the melting ice in which it had been held (Uphem, 1895). The
delta was deposited in the water of glacial Lake Agassiz and held
to the western side of the lake area by the receding ice barrier.
West of the Herman beach, is the ground-moraine plain of the Drift
Prairie. The ground moraine consists predominently of till and
associated sand and gravel deposits. The till is a heterogeneous

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

- -



104 100 ° 99 98 97 %
* T e @["__ - A I D ¥ ___________ e
i \\ \TURFLE (| |
| AINS) | |
[ | { | | /A\)\
<« | i i ) z
; Lo Ly R ! Covavee T .
' M | i |
: l_ e el l __Ew_nu__'j -
z l[ Williams ! ) ! —1{ et
j /O | 0 .
, A ) ) l L)S\ £ » : L
i i | srwe |
| ! ! DEVILS 2 LAKE
: ey [ peres | TG O NorTNwokD 2
- | v " | Y AREA! _—
: Mc Kenzie ) i |\
| oty T T i~
! P P b
z l' S | ‘\‘ 2 | S TSR i
v ' ; |
;_ ‘‘‘‘‘ I ———————— !_ ‘ I Mercer Mc Leon Sheridon
] - | She
ol : |~ G ave? l_l _______
) .I i \lw ! --------- I A
b i | | S
o7l Gotden | B witings | % pune | | o
2 voiey @ r—J—- e B Pl e st Oliver
R s —%
! . | <7 TN &
nl , é"’) i \| 3.
| | | ‘
| - Stark A
IL__ i >—[—'_'I'_ ——————————— e '! ————— oy ] Morter JBGRERE L Ao
e
) 0, | |
! | e ) |
O L L | Hettinger ' l:'\‘%‘ o %
r TSR T . s, B,
| a, \
| | -~ 3
ol ! CEDAR | Grant 27N
“¢h Bo I
[ ---- o RO L ... N Ml i o
] L4 0 1] C I "
108" 103" 102" 101°
o 10

FIGURE2--

MAP SHOWING PHYSIOGRAPHIC PROVINCES IN NORTH DAKOTA (MODIFIED FROM SIMPSON, 1929) AND LOCATION O
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and boulders. The associated sand and gravel deposits are lentlcular
and are interbedded in the till. The ground moraine was deposited
directly by and beneasth the glacial ice with little or no sorting
by wind or water.

The major drainage system in the area is the Goose River and
its tributery streams. Recent erosion within the drainage systen
has modified only slightly the physical features of the delta and
the uplend plain.

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

tentatively identified as the Greenhorn(?) formation.

Ground-Water Conditions and Results of Test Drilling

Three aquifers supply ground water to residents of the area.

An squifer in the deposits composing the Hermen beach 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 mmicipal
and farm wells. The test drilling in this investigation was
confined to ‘the 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
8l to 252 feet and averaged 180 feet. The stratigraphic position

and the cheracter of the sediments penetrated are listed in logs

-5 =
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of test holes (table 1) and are illustrated by graphic logs of
selected test holes. (See fig. 4.) The key stratigrsphic units
penetrated by the test drilling were: (1) till and associated
send 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 deposits were penetrated in
all test holes. Like the till of ground moraine at the surface,
the till in the test holes consists primarily of clay and varying
amounts of silt, sand, pebbles, cobbles, and boulders and 1is
relatively impermeable; however, lenses and lenticular deposits of
sand and gravel interbedded and associated with the till are more
permeable. In the report area, a producing aquifer in this unit
is & lenticular sand and gravel deposit penetrated at depths renging
from 130 to 170 feet. The sediments in the aquifer are silt, sand,
end a fine gravel, consisting mostly of shale pebbles and some
limestcne fregments., The aquifer is thin, asbout 5 to 20 feet thick,
and its subsurface areal extent is small; therefore, large ground-
water withdrawals 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 more than 100 feet; they consist of clay, silt, and fine sand.
The main aquifer in the deposits extends from about 10 feet to
about €0 feet below the land surface; it consists primarily of sand
intermixed with varying amounts of silt and clay. The sand -~
composed of quartz grains, and flakes of shale and coal ~-- ranges
in thickness from gbout 10 feet to as much as 50 feet. Well-
inventory data locate the general extent of the aquifer in the delta

deposits.
-B
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Nine test holes penetrated bedrock of Cretaceous age, tentatively
defined as the Greenhorn(?) formation. In the report area, it is
a dark-grsy and light-gray sandy calcareous shale. The shale 1is

relatively impermesble, and it is not considered to be an aguifer.

Quality of Water

Anslyses of water from the present (1960) city wells are shown
in teble 3. Hardness of water from city wells 2 and 3 is 772 and
-272 prm (perts per million) respectively. The hardness of water
from both wells exceeds the 100 ppm figure sometimes given as an
upper limit for water suitable for domestic use (Hem, 1959, p. 1L47).
High hardness causes high sosp consumption, but it can be reduced
by the use of softening equipment. Although water from well 3
is more desirsble for municipal use then 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 varisble chemical quality intermediate between the values
for the two wells.

Dissolved-solids contents and iron contents of the Northwood
well waters also exceed the limits recommended by the U.S. Public
Health Service (1946) (0.5 ppm for iron and 1,000 ppm for dissolved
solids). The high iron content causes staining of laundry and
plumbing fixtures. Water containing a total dissolved-solids
concentration exceeding the limits recormended by the U.S. Public
Health Service hes been used in some areas, including North Dekota,

for many years without noticesble ill effects.



Conclusions and Recommendations

Residents in the vicinity of Northwood obtain ground-water
supplies from three sources: (1) aquifers in the sand end gravel
deposits in the Herman beach ridge, (2) an aquifer in the till
and associated sand and gravel deposits, and (3) an aquifer in
the sand deposits composing the delta of the Elk Valley.

The investigation shows that the aquifersin the deposits of
the Herman beach ridge are a source of supply for small farm
operations. The aquifer in the till is small in areal extent and
ranges in thickness from about 5 to 20 feet. Becsause the materials
surrounding it are relatively impermesble, the aquifer should
be considered to be only a small source of water. The aquifer in
the sand deposits of the delta of the Elk Valley has & greater
areal extent and ranges ih thickness from 10 to 50 feet. This
aquifer supplies water that is more highly mineralized then
that from the aquifer in the till, but its greater extent end
saturated thickness mekes it the most likely future source for

municipal supply.



TABLE l.--Logs of Test Holes

149-53-18aaa
Test hole 1694

!

Formation Material

Quaternary system:
Deposits of the Elk Valley delta:
Topsoil, blackssesscessssccssccssss
Clay, silty, sandy, yelloWeeseceosooe
oind; finesisssspsssisponsssipbiasn
Clay, silty, sandy, grayecesceescss
Till =and associated sand and gravel deposits:
Clay, gray; fine gravel; shale
pebbles (till)-o-.oo.ouo.a.....'.
Clay, siltty, sandy, gray; a few
shale pebbles (till)eeeeccecnsees
Clay, gray; fine to medium gravel;
shale pebbles (till).eeeceoccosas

149-5h -8cece
Test hole 1697

Quaternary system:
Deposits of the Elk Valley delta:
Topsoil,; blacKkessssssssoscsassassnne
Clay, silty, yellOWeeeoeocscvasosss
Till and associated sand and gravel deposits:
Clay, silty, smooth, gray.eececececes
Clay, gray; fine to medium gravel,
shale pebbles; cobbles (till)....

Thickness Depth
(feet)  (feet)
2 2

12 1k
48 62
23 85
19 10k
23 127
125 252
2 2

7 19

56 75
112 187



TABLE 1.--Logs of Test Holes -- Continued

1k9-54 _9aca,
Test hole 1799

Formation Material Thickness Depth
(feet) (feet)

Queternary system:
Deposits of the Elk Valley delta:

Topsoil, DlacKesseseeosecocooneseas o 3
Clay, silty, sandy, yelloW.eeoeoses 12 15
Send, fine, Silty, Qroyececccecesess LW 62
Clay, silty, grayecceccesccescensss Ll 106

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

shale pebbles (£111).eveeecnsnces 42 148
Gravel, fine to medium; clay, sandy,

BEB v anonsbsgaisasnsnesenssessns 13 161
Clay, gray; fine to medium gravel;

shale pebbles (till).eeececocooas 17 178

149-54 -9bab
Test hole 1703

Quaternary system:
Deposits of the Elk Valley delta:

Topsoil, sandy, blacK.e.eeeseecocses 2 2
Clay, silty, sandy, yelloW..eeeeoos 8 10
Bandl, fite, BLltycccosusssssosnneeces Ll 54
Clay, 8ilty, @ray.cceececessocccess 37 o1

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

pebbles (till)uuieeeveeeesonnnnss 2k 115
Gravel, fine to medium; shale

PELD1eS cuvswvsrssntonnasensonesss 5 120
Clay, gray; fine to medium gravel;

shale pebbles (till)eeevecsocoses 37 157

-10 -



TABLE l,--Logs of Test Holes -- Continued

149-54 -Gbad
Test hole 1689

Formation Material

Quaternary system:
Deposits of the Elk Valley delta:
Topsoil, sandy, blacKececssssoscses
Clay, sandy, gravelly, bouldery,
yellow, (fill material)..eeeaccees
Sand, silty, very fine, grayeeesess
Clay, very sandy and silty, gray...
Clay, silty, smooth, grayeseccesces
Till and associated sand and gravel deposits:
Clay, gray; fine to medium gravel;
shale pebbles (t1ll)eeseceoocases
Gravel, fine, fine to coarse sand;
interbedded gray silty clay.ecc..
Clay, grey; fine to medium gravel;
shale pebbles (till)ececeescocass

149-54-9bdb
Test hole 1800

Quaternary system:
Deposits of the Elk Valley delta:
Topsoil, blacKkeseessseseaccccsonseansa
Clay, silty, yelloWesesssssvsassses
Sand, fine, silt¥eececccceenscsssns
Sand, fine medium, Silt¥ececesvosess
Clay, silty, sandy, gréyecccscccsss
Till and associated sand and gravel deposits:
Clay, gray; fine to medium gravel;
shale pebbles (£till)ececcescccces
Gravel, fine to medium, clayey;
ghale pebbleBiassssssssassnssssns
Clay, gray; fine to medium gravel;
shale pebbles (till).eecsccescase
Clay, sandy, gray (till).eececesces
Gravel, fine to medium; shale
pebbles, abundanteccccsssessscnes
Clay, gray; fine to medium gravel;
shale pebbles (till).ececcocossecs

- 11 -

Thickness Depth
(feet) (feet)

L L
6 10
Ll sh
3l 85
8 o3
35 128
31 159
45 204
3 3
8 11
9 20
L2 62
Ll 106
12 118
7 125
28 153
5 158
p) 163
15 178



TABLE 1.--Logs of Test Holes -- Continued

149-54 -caa
Test hole 1688

Formation Material

Quaternary system:
Deposits of the Elk Valley delta:
Topsoil, sandy, blacKeecsescosscssee
Clay, silty, sandy, yellOWesssvoooss
Sand, very fine s8iltyececceccecsans
Sand, finGecseceoscsscescsccncosonse
Clay, sandy, Brayecevocsccacescrose
Till and associated sand and gravel deposits:
Clay, gray; fine to medium gravel;
shale pebbles (t1ll).esesccccccss
Gravel, fine to medium; shale
PELDLlEeS.esssscossvesovcensnsnssss
Clay, gray; fine to medium; cobbles
($111) ceeanvocenccsocsacsssnsanas
Cretaceous system:
Greenhorn( ?) formation:
Shale, dark-gray, calcareouS.ecsess

149-54-9dbd
Test hole 1702

Quaternary system:
Deposits of the Elk Valley delta:
Topsoil, sandy, blacKke.sessscsccoces
Clay, sandy, Sroyescecsccaccccescss
Clay, sandy, yellOoWescccoeonoscscee
Sand, finesececvessscscesacsescnsocs
Sand, fine to medium.cecevascocaccs
Clay, silty, sandy, grayescceccesses
Till and associated sand and gravel deposits:
Clay, gray; fine to medium gravel;
shale pebbles (till)esssasonscsss
Cretaceous system:
Greenhorn(?) formation:
Shale, dark-grayeccescscceccescsses

- 12 -

Thickness Depth
(feet) (feet)
L L

13 17

17 34

19 >3
b o7

5T 15k

1l 168

35 203

T 210

2 2

3 5

6 11

30 41

13 54

h2 96
110 206

L 210



TABIE l1.--Logs of Test Holes ~- Continued

1k9-54-11d4d
Test hole 1693

Formation Material

Quaternary system:
Deposits of the Elk Valley delta:
Topsoll, blacKe.seecsoosceccnccssesns
Clay, silty, sandy, yelloW.sesocoes
Sand, very fine to fine, very silty,
Br8Yeescoseocsssnssscssssnesotsas
Clay, s1lty, Brayeccescscosoccessas
Till endl aessocieted sand and gravel deposits:
Clay, gray; fine to medium gravel;
shale pebbles; cobbles (till)....
Gravel, fine to medium; shale
pebbles....'l.....'..l.l..."‘...
Clay, gray; fine to medium gravel;
shale pebbles (till)eceecccsasces

149-5h-16aa8
Test hole 1690

Quaternary system:
Deposits of the Elk Valley delta:
Topsoil, blacKkececsssssescccccnssne
Clay, silty, sandy, light-gray.....
Clay, sandy, yelloW.seeeooosscsoacs
Sand, fine, gray, large shale
fraction.secscscecssccossencnseos
Clay, sandy, groyecccsecsscccosscasce
Clay, silty, smooth, grayscesecsess
Till end associated sand and gravel deposits:
Cley, gray; fine to medium gravel;
shale pebbles (till).ceceaasvnoas
Gravel, fine to coarse; fine to
coarse sand; interbedded clay....
Cley, gray; fine to medium gravel;
shele pebbles; cobbles; lignite
frogrents (6111)svsusansnsunwnsas

- 13 -

Thickness Depth
(feet) (feet)

2 2

1h 16

15 3L

67 98

125 223

6 229

23 252

1 1

L 5

6 11

L3 5l

30 8h

8 92

50 1h2

12 154

49 203



TABLE 1.--Logs of Test Holes -- Continued

11:9-5k4-16bas
Test hole 1798

Formation Material

Quaternary system:

Deposits of the Elk Valley delta:
Topsoil, sandy, broWleesescecssscee
Clay, silty, sandy, yelloW.ecesoseo
Clay, silty and sandy, bluish-gray.
Sand, finCessceescesseesscsssccsssns
Clay, Silty, Er8Y ecscescccosacocnses
Clay, silty, smooth, gray.secscecsece

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

shale pebbles; cobbles (till)....

lh9-51+-18bba.
Test hole 1698

Quaternary system:
Deposits of the Elk Valley delta:
TOPSOil; blaCKecoesseosoossssscscessse
Clay, sandy, browNieececcsesssssccce
Clay, silty, yelloWeeescosssasosoce
Clay, silty, grayecessessoscccscens
Till and associated sand end gravel deposits:
Clay, gray; fine to medium gravel;
shale pebbles (till)eececcsosccss
Sand, coarse; granule gravel...ecee
Clay, gray; fine to medium gravel;
shale pebbles (till)-uaoalo-oouoo
Cretaceous system:
Greenhorn(?) formation:
Shale, dark-gray, very calcareous..

- 1k -

Thickness Depth
(feet) (feet)

L L

12 16

3k 50

9 59

1h T3

31 10k

85 189

3 3

2 5

17 22

11 33

14 L7

3 50

106 156

12 168



TABLE 1.--Logs of Test Holes -- Continued

149-54 -2Tbbb
Test hole 1691

Formation Ma’cerial

Quaternary system:
Deposits of the Elk Valley delta:
Topsoil, blacKeeeceossoscsnscecssss
Clay, sandy, silty, yelloWeseosooss
Clay, silty, sandy, £rayeescccsscses
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..

1h9-54-33dd44
Test hole 1692

Quaternery system:
Deposits of the Elk Valley delta:
Topsoil, blacKeecoeeesssosccsscssne
Clay, silty, sandy, yelloWeeecess.o
Clay, silty, sandy, grayecececscces
Till end associated sand and gravel deposits:
Clay, gray; fine to medium gravel;
shale pebbles; cobbles (till)....
Cretaceous system:
Greenhorn(?) formation:
Shele, dark-gray, very calcareous..

149-55-12¢ccc
Test hole 1699

Quaternary system:
Deposits of the Elk Valley delta:
Topsoll, blacKeeeeesescososrssaccse
Clay, yellOW.esecsescsssccsscccscns
Till and associated sand and gravel deposits:
Clay, gray; fine to medium gravel;
shale pebbles; cobbles (till)....

-15 -

Thickness Depth
(feet) (feet)
3 3

16 19
7 96
97 193

6 199

2 2

1k 16
66 82
102 18k

5 189

2 2

9 11

19 90



TABIE 1.--Logs of Test Holes -- Continued

149-55-14bbb
Test hole 1700

Formation Material
Quaternary system:

Till and associated sand and gravel deposits:
TOPSOil, black'lo'...0".......0"‘

Cley, sandy, pebbly, yellow, oxidized

(till '....D.l.l.l'l..l.l......‘.
Clay, grey; fine to medium gravel;
shale pebbles; cobbles (till)....
Send, fine to coarse; fine gravel..
Clay, gray; fine to medium gravel;
shale pebbles (till).cecececccsas
Gravel, fine to medium; about two-
thirds shale gravel.cececcsescses
Clay, gray; fine to medium gravel;
shale pebbles (till)ececcecscases
Gravel, fine to medium; interbedded
gray ClaYeeesscsscsesscvcssccccce
Clay, gray; fine to medium gravel;
shale pebbles (till).cecevcccosas
Cretaceous system:
Greenhorn(?) formation:
Clay, dark-gray, calcareOuB..sssees

149-55-16888
Test hole 1701

Quaternery system:
Till snd associated sand and gravel deposits:
Topsoil, blacKeescsssssesssosscsncs
Clay, gravelly, yellow, oxidized
(£i11) seeeresscosccocnscacscennss
Clay, grey; fine to medium gravel;
shale pebbles; cobbles (till)....
Greenhiorn(?) formation:
Shele, dark-gray, very calcereous..

- 16 -

Thickness Depth
(feet) (feet)

2 2

9 11

21 32

L 36

17 53

26 79
27 106

9 115

12 127

9 136

2 2

13 15

60 75

9 8L



TABLE 1l.--Logs of Test Holes -~ Continued

150-54-27bbb

Test hole 1696
Formation Material Thickness Depth
(feet) (feet)
Quaternary system:
Deposits of the Elk Valley delta:
Topsoil, blackeesseescessccossccnse 2 2
Clay, silty, sandy, yelloWeeeseesee 9 11
Sand, fine, grayeececcccsssccescsass 32 43
Clay, silty, sandy, smooth, gray... 5h o7
Till end associated sand end gravel deposits:
Clay, gray; fine to medium gravel;
shale pebbles (till)eseseescosscs 50 147
Cretaceous system:
Greenhorn(?) formation:
Clay, sandy, light-gray, very cealcereous 21 168
150-54-3k%cece
Test hole 1695
Quaternary system:
Deposits of the Elk Valley delta:
Topsoil, blackececescssesssossasces 2 2
Clay, silty, yellOWeeeeoseosssccncs 12 14
Sand, very fine to fine, silty, gray 50 6l
Clay, silty, smooth, light-gray.... 32 26
Till end associated sand and gravel deposits:
Clay, gray; fine gravel; shale
pebbles ($111)sssassranannssannus 11k 210
Cretacecus system:
Greenhorn(?) formation:
Shale, sandy, light-grsy, very
CBlOBreOUS .cseesssascevsosssesans 10 220

- 17 -



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 Owner or Depth Diameter Type Date
No. name of well or size completed
(feet)

149-53

18aza Test hole 169k 252 5 Dr 5-10-60
1h9-5h

lace Morrisson 13.46 36 Du ¥ E BB
lcbb Alvin I. Peterson 18 L Dr 1915
1dbd Hans Tufte 12 36 Du 1936
Laba Alvin Halverson 32 30 Dr 1954
6accl Perden Halverson 27 48 Du .
bacc?2 R T — 35 36 Dr 4 WS
6acc3 < o TP 29 2L|- Dr teceeee
6ba Nick Brorby 20 42 Du 1930
6dce Gilmore Ostlie 32 36 Dr 1956
Tedb Marie Bakke T0 36 Dr ———
8abs, C. Sheggerud 16 g Du 1920
8cee Test hole 1697 187 5 Dr 5-11-60
8adel Groven - Hogen 8 e Du R
8ddC2 ee@0c0ss 2k 36 Dr sesevee
9aca Test hole 1799 178 5 Dr 8- 9-60
9bab Test hole 1703 157 5 Dr 5-13-60
Obad Test hole 1689 204 5 Dr 5= T-60
9bdb Test hole 1800 178 5 Dr 8- 9-60
9caa Test hole 1688 210 5 Dr 5- 6-60
9dac City of Northwood 2 53 2L Dr R
9bddl City of Northwood 3 16k 12 Dr 9-30-60
obdd2 City of Northwood 1 163 —— Dr IS,
2dba Test hole 1702 210 5 Dr 5-13-60
10bee Unknown 10.3k 36 Du isseise
lledd Bob Hanson 15.92 I Du 1948
1lvdd Art Nelson 20 36 Du I —

- 18a -



and Test Holes

Depth of well:
feet and tenths; reported depths

in feet.

Use of water:

Measured depths in

D, domestic; N. none;

PS, public supply; S, stock; T, test

hole

Depth to Date of Use Aquifer Depth Remarks
water below measure- of to
land surface ment water shale
(feet)
sececne PP T csesns eres See log.
11.58 4 -29-60 N SRR Fves
cesssns cesranae D,S Sand »ees Supply reported adequate.
sesesse vesvens D «edO,s cove
30 - D,S «edo.. s v Do.
19 PR S ..d0.. e Do.
23 SRy S +e80.. vue Do.
21l cessens D ..d0.. veos Do.
- oxn D,S »+d0.. wees Do.
30 cosenes D +odo.. s Do.
LN O AR B B N 29 s o008 S *o9 00 o0 L A ) DO-
4 008 eee S oo de * s 0 ..do.t L DOO
csesese cesense T cesssa .ees See log.
3 R D eeen esss Supply reported adequate.
20 veEesss 5 e EREe e Do.
seessee sesvees T cessee eses See log.,
tesssee ssssees T sevese sesse Do.
[ R NN N N} 0 06000 T e 500 e LR N Do‘
sS0 09000 8 00000 T LI O O I ) LR N J DO.
seei v TR p— T eesses 203 Do.
35 sessens PS Sand +see Supply reported adequate,

89
140

¢o 8800

6.80

as o000

LR R R NN

LR B R

4 -29-60
L-29-60

LR B R

g W
n o

n=ya

D,s

Sand and
gravel
Sand

ssec 08

Sand
.od0..

- 16b -

206

LI

chemical analysis.

Chemical enalysis.
Abandoned.
See log.



TABLE 2.--Records of Wells

Location Cwner or Depth Diameter Type Date
No. neme of well or size completed
(feet) (inches)
149-54 (Cont.) '
llcaa Bob Hanson 20.02 36 Du 1948
1lldece Henry Johnson 25 36 Dr R p——
lldda Test hole 1693 252 5 Dr 5« 9-60
13ced Gilman Hanson 17 48 Du e
15bbb Peter J. Schweitzer 9.21 48 Du R
15dds Buraas Bros. 22 36 Dr 1958
16ana Test hole 1690 203 5 Dr 5- T-60
17aa Edwin Burwas 25 48 Du 1910
18bba Test hole 1698 168 5 Dr 5-11-60
18dbdl  Paul 0. Johnson 219 5 Dr 1934
18dbd2  ..do.... L5 30 Du 1937
21bbbl Henry Haga 21.11 36 Dr cesoves
21bbb2 P [ g 17.21 36 Dr g
224441 Hjlmer Stephenson 15 60 Du 1952
22dd4a2 ee@0.0ee 200 bad Dr 1940
23bee Mrs. John Halverson 17 48 Du 1959
27bbb Test hole 1691 199 3 Dr 5- 9-60
28abb Olaf Jorde 16 18 Dr 1956
29%adb Orville Bakken 28 48 Dr 1916
30abb Percy Foss L6 36 Dr 1955
30add N. P. Nelson 62 2h Dr 1940
30ccdl Mrs. K. E. Thorsgard 45 30 Dr 1937
30cecd2 o s 0s. 5.5 35 L8 Dr 1920
3laad L. P. Thompson 55 2L Dr 19Lks5
32acecl Noel Kolsmo 58 30 Du 1900
32acc?2 N < (o O 30 30 Dr 1936
33ddd Test hole 1692 189 5 Dr 5~ 9-60

..]_9&-



and Test Holes -~ Continued

Depth to Date of Use Aquifer Depth Remarks
water below measure- of to
land surface ment water shale
(feet)
13.77 4-29-60 S R R
19 PR D,s Clay +ss. Supply reported adequate,
Femmse sssscas T vesses sees See log.
PTT sampmws S .odo.. cone
LR R NI ll--29-60 N L ] LR ]
10 senacns D,sS +sd0.. vaee
* 400000 ®e 209000 T LI B A AN ) LA B AR 2 Do.
10 YT N Sand +ees Supply reported adequate.
R cesenne T sabERs LG See log.
35 cewwEE oo +od0.. eees Supply reported inadequate.
10 - T 5 .+d0.. «+ss Supply reported adequate.
1h.h2 4-21-60 D «sdo.. o Do.
16,42 42160 N «sdOes Py Do.
8 PR S s5llies  wder
ieEweEs R D Gravel ++++ Reported slow recovery.
1L SRR D,S Sand «ees  Supply reported inadequate.
UEN ppagn ceveses T 3 0E 5 193 See log.
14 IR S Sand ¢ses Supply reported inadequate.
21 §§ i a D,S Clay «+es« Supply reported adequate;
' hard.
40 ceesaes S Sand «ess Supply reported inadequate;
' alkaline.
45 -y D,S Gravel .... Do.
20 ENE e D,S Sand «ess Supply reported adequate.
30 v mwn S »od0,. eses Supply reported adequate;
hard,
20 shennee N Clay vess  Supply reported adequate.
5k R N Sand eess Supply reported inadequate.
22 T T N v00. . +ess Supply reported adequate.
206090000 S0t se 0 T LR I N 181" See log.

- 19b -



TABLE 2.--Records of Wells

Location Owner or Depth Diemeter Type Date
No. name of well or size completed
(feet) (inches)
149-55 '
llede Alvin Olson 25 48 Du R
12¢cce Test hole 1699 90 ‘5 Dr 5-12-60
13sac Anton Ostmo 31.23 L8 Du - ww i
1hbabl Johnson Bros. 20 48 Du —
1hbab2 . PR 18 60 Du 3 BRAEE
1hbbb Test hole 1700 136 5 Dr 5-12-60
1hded L. Johnson 28 L8 Du B—
l6sgs Test hole 1701 8L 5 Dr 5-12-60
23cea Henry Evanson 25 48 Du SEAHEAS
26bas, 0. G. Olson 26.52 48 Du teecanse
150-5h
27Tbbb Test hole 1696 168 5 Dr 5-11-60
3kcee Test hole 1695 220 5 Dr 5-10-60
150-55
25aab Unknown 17.75 36 Du vseceva
25cce Eldred Evanson 16.85 36 Du N——

- 208 -



and Test Holes -~ Continued

Depth to Date of Use Aquifer Depth Remarks
water below measure- of to
land surface ment water shale
(feet)
12 210 menre 0 D,S Gravel eees Supply reported adequate.
socssn e ss00s00 T TR seee See lOg.
11.94 5- 5-60 D Sand «eee Supply reported adequate.
12 creveas D,S8 Gravel RE— Do.
1 5~ 5-60 D o J «ess Supply reported adequate;
flows at times,
resesan o mmnen T o xe e 127 See log.
8 A D,S «ed0es  ees. Supply reported adequate.
PR I T % 3w iy 75 See log.
lll' s o e 00 D,S ..do.. edu o
T:T5 " 5= 5-60 N «sdo. s 55
se00 9 T8990 T sesovee 1)4'7 DOQ
TP o w6 T ssuwse 210 Do.
12056 5- 5'60 N cevooe soee Vacant farm.
10.43 5« 5-60 D,S  Sand «e.. Supply reported inadequate.

- 20b -



TABLE 3.--Chemical

Results in parts per million except as indicated

2 ’ u5 g
(6] o} ~ oo e g ot
. . & PR 2 8% 3T &3
S S g 3 Bt 28 e 42 §2
o g o o S o o @
e < (=) Ro =

= &
lh9-5h
Odac City of Northwood 2 Drift 53 9=~ 2-h7 0.5 215 57
Obddl City of Northwood 3 Drift 16h 10-1h-60 5 Yh 21

a/Includes bicarbonate (HCO3) as carbonate (CO3)
b/Reported as sodium, calculated

- 2la -



Analyses of Ground Water

Bismarck

Analyses by State Laboratories,

gd

S3USN}TISUOD
PoUTWIDLIP
Jo ung

SpITOS
PIATOSST(Q

o080
g8 gsoupIsH

(10)
9pTIOTYD

("os)
238J10g

(Soom)
338UOQIBOTH

(N)
umyTpog

9ok a/

1,4k0 il
1,130

172
e

765 302
205 154

337 b/ 345
433

236

- 21b -
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