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INTRODUCTION

On Septcmber 1, 1977 the mayor of Powers Lake requested a study to be
conducted by the North Dakota State Water Commission to locate a supplementary
municipal water supply. The Water Commission approved sharing equally the
estimated costs of $7,260.00 with the city of Powers Lake. On July 7, 1978
the city of Powers Lake and the North Dakota State Water Commission entercd
into agreement to study the availability and quality of ground water im the
vicinity of the city.

The study was conducted from June 6 to June 20, 1978 by Lhe Water Commission
drilling erew, equipment, and hydrologist. Nincteen test holes were drilled

totaling 2,160 fcct.

Location
The city of Powers Luke 1s located in the southwest corner of Burke County,
North Dakota (fig. 1). Southern Burke County is located in the glaciated Missourl
Platcau physiographic provincec (Simpson, 1929j. The test drilling was conducted
in Township 159 North, Range 92 West, Section 31 and Township 159 North, Range

93 West, Sections 25-28 and 34-36.

Present Water Supply
Powers Lake previously cobtained its water from two wells locuted in
town. Well #1 is located at 159-93-260DD and is reported to be 103 feet deep.
City well #2 is located at 159-93-35AAA and is reported to be L0l feet decp
with the depth to the aquifer being 85 feet. The city if allowed Lo appropriate
220 acre-feet per year at a maximum rate of withdrawal of 110 gallons per minute.
After completion of this study, Powers Lake installed two wells in

December, 1978. (ity well #3 is located at 159-93-36BAC. It penetrated
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12 feet of sand and gravel from 65-71 feet and is screened from 66-77 feet.
City well #4 is located at 159-93-36ABC. It penctrated 11 fcet of sand and

gravel from 62-73 feet and is screened from 64-73 fcet.

Previous Investigations

In the USGS Water Supply Paper No. 598, pages 90-94, Simpson (1929)
describes the general availability and gquality of ground water from bedrock
and glacial aquifers in Burke County. On page 91 hc describes the numerocus
springs issuing from the morainal hills in the vicinity of Powers Lake. lle
also describes the general availability of water from the Fort Union Formation
throughout the county.

In North Dukota Oround Water Study No. 23, pages 11-12 and 19, Paulson
(1954) describes the origin and oceurrence of water in the White Lake depression
south of Powers Lakc.

Tn North Dakota Ground Water Study Ne. 28, pages 5Z-57, Brookhart and
Powell (1961) describes the results of their test drilling within the city limits
of Powers Lake. They mention the occurrence of glacial and bedrock aquifcrs and
the quantity and quality of water obtained from hoth.

In the North Dakota State Water Commission County Ground Water Study No.
14, pages 30 and 53-5%, Armstrong (1971) describes the areal extent of and water

quality in the Shell Crcek aquifer which is in the vicinity of Powers Lake.

Location Numbering System
The system for dcnoting the location of a test hole or observation well
is hased on the federal system of rectangular surveys of public lands. The

first and second numbers indicate township north and range west of the 5th



0
O
oAf

= —5%-093-36A4A

2
*

. OOK)
e XX
J: OOOKNG
: COOOOON
S EXNRRDOOOONN
b fw f “ v P QOMOM@MQ% ””WOWQMM 000.0” |
o ¥v Yo Vs AwaiAy ..!._.40.....\@
A« ,JM\\m&wmm@%wgamxw

OO .&
; OO
_ AN
0‘ 00 0
AR
XR)
% % CXX)

VAV

FIG. 2 WELL NUMBERING SYSTEM



Principal Meridian and base line. The third number refers to the section.
The fourth, fifth, and sixth letters refer to guarter sections, quarter-quarter
sections, and quarter-quarter-quarter sections lettered ¢onsecutively A through

D in a counter-clockwise direction (fig., 2},

Bedrock Aquifers

Armstrong (1971) discussed bedrock formations which posscss a potential
as aquifers in Burke and Mountrail Counties. Pre-Cretaceous Formations were
discussed as 2 unit. Decpth to the top of the pre-Cretaceous Formations is
projected to a depth greater than 3900 feet. Water quality is variable but
expected to be Loo saline for most purposes.

The top of the Dakota Group is projected to be at a depth of 3,500 feet
in Burke County. Yields to wells completed in this formation in Mountrail
County yield an average of 290 gullons per minute with specific capacities
between 0.4-3.0 gpm per foot of drawdown., The water is a sodium chloride
typc.

The Fox Hills-Hell Creek undifferentiated of Cretaceous age is projected
at a depth of 1,100 to 1,300 feet and contains about 100 feet of sandstone with
interbedded silt and clay. It is expected to yield a few pallons per minute,
possibly under artesian conditions, of a soft, sodium bicarbonate type water.

The Fort Union Formation of Paleoccene age is found directly benesath the
glacial till. Tt is comprised of the Ludlow, Cannonball, and Tongue River
membrers and is composcd of interbedded sandstone, lignite, and shale. Yields
are expected to be a few gallons per minute of a predominantly sodium bicarbonate

type water,



GLACTAL AQUITLRS
White Lake Branch of the Shell Creek Aquifer

State Water Commission test holes No. 784, 785, 10092, 10093, 10094, 10095,
100%6, 10087, 10100, 10104, 10105, and city wells 2, 3, and 4 appear to penetrate
the edge of the White Lake Branch of the Shell Creek aquifer (fig. 3, table ‘1).
0f these only 10092, 10096, 10100, and 10104 are completed as observation wells
(table 1). ‘The thickness ranges from 12 to 90 feet. Depth to the aquifer ranges
from 50 te 100 feet. The elevation of the deposit lies between 2000 and 2150
feet ahove msl as seen in the cross sections (fig. 4 and plate 1). The aquifer
1s composcd of predominantly medium to coarsc sand and fine to medium gravel,
Grains are generally subangular to subrounded, predeminantly subangular, and
composed of equal proportions of carbonates, silicates, and detrital shale with
miner amounts of igneous, metamorphics, and detrital coal. There are minor
amounts of interbedded silt and clay also. The general arcal cxtent is shown
in figure 5. The boundary conforms roughly to the walls of the Whitc Lakc
depression and is more clearly defined wherc test holes can lend control.

The water level is highest in test hole No. 10104 at an elcvation of 2197.45
feet above msl and decreases in wells 10100 and 10092 at 2193.86 and 2188.74
feet above msl respectively. The slope of the piezometric surfacc is steceper
at first, declining 3.59 feet in 0.1 mile between 10104 and 10100. It hecomes
flatter between 10100 and 10092, declining 5.12 feet in 0.8 mile. Overall, it
declines 8.71 feet in 0.9 mile between 10104 and 10092. 'This indicates local
ground-water flow to the northwest. The higher water level and slightly poorer
water quality found in the vicinity of test hole No. 10104 rclative to that

found near No. 10100 may be a result of influence from the Fort Union Group.
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The aquifer material in 10104 is scparatcd from hedrock by only a thin layer
of clay whereas Lhe ayuifer material found in 10100 is separated from bedrock
influences by 67 feet of glacial till and fluvial c¢lay. Tt is also possible
that, given the discontinuous and lenticular nature of the fluvial deposits in
the White Lake depression, the units that have been screened in the three
observation wells have no or very little hydrologie connection, This is most
probably the case with test hole Ko. 10092, it being completed in an cntircly
different unit from holes 10100G and 10104,

The chemical analysis of the water is shown in table 2 and an explanation
of the significance of each constituent is given in table 3, Tt is highly likely
that the Shell Creek aquifer system reccecives the majority of its recharge from
the Fort Union Formation (Armstrong, 1971) which influences the water quality
and also increases the hydrostatic head (Paulson, 1954). The best overall water
quality occurs in the vicinity of observation well No. 10100. Analysis ol water
obtained from this observation well indicates a concentration of total dissoclved
solids ol 863 mg/l. This value is the lowest determined from samples from Lhe
three observation wells, The hardness, sodium, sulfatec, and iron concentrations
are 450 mg/1, 160 mg/l, 290 mg/l, and .02 mg/l, respectively. The hardness is
the highest and the other values are the lowest occurring among the three
ohservation wells. Ilardness decreases and dissolved solids, sodium, sulfate,
and iron concentrations increase with distance from obscrvation well No. 10100.
This is displayed in the analysis of water obtained from observation wells No,
10104 and 10092. The water obtained from No, 10092 had a total dissolved solids
concentration of 1380 mg/l, The hardness, sodium, sulfate, and iron concentrations

were 110 mg/1, 440 mg/1, 450 wg/1, and .45 mg/l, respectively. iIncreased hardness
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and decreased sodium concentrations near 10100 may indicate local variations

in the flow system and lithologics.

Qutwash

A second glacial aquifer present in the area is composed of buried outwash.
[ts boundary is shown in fig. 6. Tt cccurs at an elevation from 2150 to 2200+
feet above msl and may be hounded generally by the 2200 foot elevation in the
wall of the White Earth River valley and Whitc Lake depression (fig. 4 and
plate 1), Test holes 780, 78L, 782, 783, 785, 10050, 10091, 1009ZA, 10098, 10099,
10101, 10102, 10103, 10106, and 3384, and possibly city wells 1 and 2 have
penetratcd it. Test holes 10090, 10091, 10092A, 10098, and 10103 wcrce completed
as ohservation wells. The aquifer ranges from 15 to 50 feet thick. Depth to
the aquifer ranges from 0 to 60 feet. It is composed of predominantly rounded,
well sorted, medium or coarse sand and fine to medium gravel, where exposed at
the surface. Carhonates, detrital shule, and silicates are found in nearly cqual
proportions. Some finer sands occaslionally contain considerable quantitics of
clay and silt.

The highest water levels are found in the vicinity of observation wells
No. 10090 and 10091 at 2208.15 and 2208.37 fect above msl respectively (tables
1 and 2). Lower water levels ure found in obscrvation wells No. 10103, 100924,
and 10098 at 2200.23, 2188.74, and 2137.36 fecet above msl respectively. Ground
water movement is from the higher elevations north and eust of Powers Lake
toward the White Larth River valley aad the White Lake depression.

Relatively better quality is found in the vicinity of observation well
No. 10103. Analysis of a sample obtained from the observation well indicates
a total dissolved solids concentration of 854 mg/l. The hardness, sodium, sul fate,

and iron concentrations are 320 mp/1, 170 mg/l, 170 mg/l, and .08 mg/l,

11
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respectively. The poorest quality water is found in the vicinity of city
well No. 1. Analysis of a sample obtained from this well indicates g concentration
of total dissolved solids of 1480 mg/l. Hardness, sodium, sulfate, and irop
concentrations are 320 mg/1, 430 mg/l, 530 mg/1, and 1.7 mg/l, respectively.
The existence of two distinet aquifers is inferred from the test hole logs
and cross sections. The degree of connection between the units is not known,
Water levels vary only slightly between the units. Observation wells No. 10092
and 10092A have been completed in the White Lake Branch and the outwash with
water levels of 2187.2 and 2188.74 feet above msl, respectively. It is unlikely

that the two units dre connected, the valley-ward flow in the upper unit

Summary

Test drilling revealed the presences of two aquifers in the area. They
are the fluvial sands and gravels deposited in the White Lake depression and
glacial outwash found in the higher elevations north of the city of Powers
Lake. The deposits of the White Lake depression Posses a greater saturated
thickness and slightly superior water quality. Within the White Lake depression,
deposits Possessing relatively better quality water and higher water levels
were encountered at the southeast corncr of the city along the railroad tracks,

The two new city wells (wells No. 3 and 4), were completed in these deposits.

13



table 1 - Logs of Test Holes

The Following test hole logs are compiled data of peologist's sample
descriptions, driller's logs, and geophysical jogs which include resistance
and spontaneous potential. Grain-size classification throughout this report
uses K. C. Wentworth's scale from Compton (1967). Color descriptions are of
wet samples and are based upon color standards of the national research
council (Goddard, et.al., 1948)., Test holes completed as observation wells
have surveyed elevatlons, 411 others are inferred from topographic maps
published by the U. S. Geological Survey. Observation wells are composed
of 1%" pvc plastic casing and screened bottoms. Well depths and screened

producing intervals (§.1.) are also noted.

14



LOCATION: 159-93-26AAD

ELEVATION: 2240
(FT, MSL)

_POTENTIAL (MV)

TEST HOLE 10091
DATE DRILLED: 6/6/78

DEPTH: 8p
(FT)

RESISTANGE (OHMS) DESCRIPTION OF DEPOSITS
e

-—‘*h‘m‘%-ﬁﬁjh?::z Sand, gravelly, clayey, very

« fine to coarse sand, yellow
(P clay, predominantly coarse sand,
fair to poor sorting, subangular
L 20 to rounded, oxidized.
7-26 Clay, sandy, silty, pebbly,
moderately compacl and plastic,
w-brown clay, oxidized,
sand lense 21'- 23!, coarse
gravel 26'- 30! (till).
Sand, very fine to coarse,
predominantly fine, very well
sorted, rounded to subangular,
redominant!ly quartz (30%),
carbonates {20%), lignite (20%),
and shale.

- 40

_.65:::;———— . 55-80 Clay interbedded with lignite,

-ﬁﬁ_#_ji::j_" {ignite beds 58'-61* and 68'-73',

‘::::—~35&__ dark gray to medium gray clay,
wodera tely compact to

U pod ~cohesive.

— 80 Dbservation Well

Depth = 5&'

S.1. = L481- gi!

Water level below land surface
6/14/78 31.63!

— Q0
— 120
— 140
— |60

15

180



LOCATION: 159-93-26BAC

ELEVATION: 2193
(FT, MSL)

_POTENTIAL (MV)

TEST HOLE 10099

RESISTANCE (OHMS)
—_—

52-60

— 60

— 100

— 120

— 140

— 160

16

180

DATE DRILLED: 6/8/78

DEPTH: &0
(FT}

DESCRIPTION OF DEPOSITS

Gravel, sandy, fine to coarse,
Ine carse sand, predomi-
y fine gravel, Tairly
well sorted, subrounded,
predominant ly carbonates, shale
and quartz, oxidized to T2,
interbedded dark brown clay,
Clay, silty, dark gray, very
silty, 40% silt, moderately
to very compact, interbedded
dark brown carbonaceous clay,
pooriy cchesive.

Clay, silty and gravelly,
interbedded dark brown, very
silty carbonacecus clay, and
subangular to subrounded
gravel, predominantly medium
gravel, well sorted.



TEST HOLE 10098

LOCATION: 159-93-26BDB

ELEVATION: 2192
(FT, MSL)

~ POTENTIAL (MV)

— 20

sl
ra

——

—~ 100
— 120

— 140

— 160

17

i80

RESISTANCE (OHMS)
[ E—.

“—-i:;;::::ﬁ7avel, sandy, fine to coarse

——

DATE DRILLED: 6/8/78

DEPTH: 50
(FT)

DESCRIPTION OF DEPOSITS

gravel, fine to coarse sand,

edominantly fine to medium
gravel (40%}, well sorted,
predominantly carbonates (40%),
shale (20%), quartz {15%), and
igneous and metamorphics,taking
water, subrounded to subangular,
oxidized to 17'.

23-31 Sand, clayey, light gray, very
fine sand, 40% clay, sticky and
moderately compact.

31-50 Cilay, silty, medium gray, very
compact, clay with 30-40% silt,
and interbedded medium brown
carbonaceous clay, very sticky,
poorly compacted.

Observation Well
Depth = 21
S.1. = 18'- 27!

Water level below land surface

6/13/78 6.39



TEST HOLE 73]

LOCATION:  159-093-26DAB DATE ORILLED:

ELEVATION: DEPTH: 130

(FT, MSL) (FT)

POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS
<5 —_—
0- 1 Topsvil, sandy, black.
1-24 Sand, fine to coarse, and fine
gravel,

— 20 24-46 Clay, very sandy, light greenish-
gray, and fine to medium gravel,
and shale pebbles.

— 40 ; i

46-107 Clay, sandy, medium gray, and
streaks of light gray.

— 60

— 80

— 100

107-116 Sand, coarse, clayey, and fine
gravel, and the coarser fraction
consists of shale fragments.

1ie-130 Clay, sandy, gray, and fine to
medium gravel.

— 120

Obscrvation Well
Depth = 80!
5.I. = 70'- 80"

— 140

— 160

18
180




TEST HOLE 782

LOCATION: 159-093-26DAC DATE DRILILED:
ELEVATION: DEPTH: 30
(FT, MSL) (FT)
POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPQOSITS
> e
0- 1 Teopsoil, black.
1-16 Sand, medium to coarse, and
coarse gravel,
16-30 Clay, sandy, light greenish-gray.
— 20
— 40
— 60
— BO
— 100
— 120
— 140
- |80
19

180



TEST HOLE 10092

LOCATION: 159-93-26DDA, DATE DRILLED: 6/6/78

and 2

ELEVATION: 2192 DEPTH: |20
(FT, MSL) (FT)

_POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS

L

—5‘““GF§?§?? sandy, fine to coarse
gravel, lipe to coarse sand,
predominantly fire gravel, fairly
well sorted, carbonates 30%,

hale 20-30%, subrounded.

¥, gravelly,
tely compact to slightly
plastic, dark gray, very silty
and sandy.

Gravel, sandy, fine gravel and
fine to coarse sand, predominantly
fine gravel (60%), well sorted,
subangular to subrounded,
predominantly shale (40%),
carbonates (30%), quartz (20%),
takes water.

Clay, silty, dark gray, compact
and plastic, hard and silty
(20-30%) .

Clay (as above), silly, sandy,
dark gray, 20% sand, 20-30% silt.
Shale, dark gray, soft shale,
compact, slightly silty, thin
Tignite 78'- 79'.

Gravel, sandy, fine to medium
gravel, medium to coarse sand,
predoninantly fine gravel, wcli
sorted, predeminantly carbonates,

— 20

— 100 shale and detrital lignite.
Observation Well #1
(south)
Depth = 97!
20 © S.1. = 9h'~ g7
Water level helow land surface
6/14/78 4. 8!
Observation Wecll #2
= (north)
140 Depth = 26!
S.[, = 23'- 26"
Water level below land surface
6/14/78 3.26!
— 160

20

180



LOCATION: 159-093-~26DDA

TEST HOLE 7y

ELEVATION:
(FT, MSL)
POTENTIAL (MV) RESISTANCE {OHMS)
- ol |
0- 1
1-15
15-26
— 20
26-18
— 40
48-112
— 60
- 80
— 100
112-126
— 12 |
e 126-150
— 140
~ 160
21

IB0

DATE DRILLED:

DEPTH: 150
{FT)

DESCRIPTIUN OF DEPOSITS

Topsoil, black.

sand, medium to coarse, and fine
to medium gravel.

Clay, yellowish-gray, and fine to
medium gravel, and shale pebbles.
Clay, sandy, light greenish-gray,
and medium gravel.

Clay, sandy, dark gray.

Sand, fine to medium clayvey, and
fine gravel, and the coarser
fraction consists of shale
fragments.

Clay, very sandy, dark gray.



LOCATION: 159-093-26DDB

ELEVATION:
(FT, MSL)

_POTENTIAL (MV)

RESISTANCE {OHMS)
—

20

40

60

80O

100

20

140

160

180

TEST HOLE 753

22

0- 2
2= &

8-16

16-18
18-30

DATE DRILLED:

DEPTH: 30
(FT)

DESCRIPTION OF DEPOSITS

Topsoil, black.

Sand, silty, and fine to medium
gravel.

Clay, yellowish gray, and fine
to medium gravel, and shale
pebbles.

Clay, gray, and fine to medium
gravel and shale pebbles,
Gravel, fine to medium.

Clay, light greenish-gray.



TEST HOLE 734

LOCATION: 159-093-26DDC DATE DRILLED:
ELEVATION: DEPTH: 140
(FT, MSL) (FT)

POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS
- —————

0-1 Topseil, black.

1-12  Sand, very coarsc, and fine
gravel.

12-19 Clay, gray, and finc to medium
gravel, and shale pebbles.

19-24  Sand, medium to coarse, and
fine to medium gravel, and the
coarser fraction consists of
shale fragments.

24-40 Clay, sandy, light gray.

L 40 40-50¢ Clay, sandy, medium gray.

50-67 Clay, smooth, medium gray.

— 60
67-72 Sand, fine, clayey.
72-82  Clay, sandy, medium gray.

— 80 8§2-94 Sand, fine to coarse, and fine
gravcl and the coarser fraction
consists of shale fragments,

94-12¢6 Sand, very coarse, and fine
gravel and the coarser fraction

— 100 consists of shale fragments.

— 120 126-140 Clay, medium gray.

— 140

— 160

23

180



TEST HOLE 785

LOCATION: 159-083-2Z6hDD DATE DRILLED:
ELEVATION: DEPTH: 180
(FT, MSL} (FT)
POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS
= ——
0-1 Topsoil, black,
1-17 sand, [ine to coarsc, fine to
medium gravel,
17-58 Clay, sandy, light gray.
— 20
— 40
58-64 Sand, fine, clayey.
— 60
64-82 Clay, hard, gray.
— 80
82-106 Sand, fine to coarse, clayey,

and the coarser fraction consists
of shale fragments.

— 100
106-126 Lignite.
— 120
126-138 Clay, gray.
138-144 Samd, fine to coarse.
[~ 199 144-148  Clay, light gray.
148-153 Sand, fine to medium
153-158 Clay, gray, and fine to medium
gravel.
158-170 Sand, medium to coarse, and
L (60 Tine gravel, drills hard as

though it may be cemented.
170-177 Clay, grayv, and fine to medium
gravel.

24
177-180 Clay, hard, light gray.

i80



LOCATION: 159-53-278CC

ELEVATION: 2212
{(FT, MSL)

 POTENTIAL (MV)

TEST HOLE 10097

RESISTANCE (OHMS)

— 20

,M"jfw

|
b
(=]

~ 160

-8

25

DATE DRILLED: 6/8/78

DEPTH: |20
(FT)

DESCRIPTION OF REPOSITS

0-24 Clay, silty, sandy, pebbly,
moderately compact, moderately
plastic, light brown-gray,
oxidized, cobble 20'- 21' (Lill}.

24-66 Clay (as above), dark gray,
moderately compact to compact,
plastic, gravel lense 45'- 46!
(ti11).

66-74 Gravel, sandy, fine to medium

gravel, fine to coarse sand,
redomi tly fine gravel, well
sogted; subrounded, predominantly
carbonates, shale, quartz,
igneous and metamorphic,

74-82 Clay, sitty, sandy, pebbly, dark
gray, compact (as above) {till).

82-97 Clay, silty, sandy, dark gray-
black, compact, 30% silt, 20=-25%
fine to medium sand.

97-120 Sand, clayey, light green-gray,
very fine sand, 207 clay,
interbedded with carbonaceous
brown silty clay.



LOCATICN: 155-93-27CAA

ELEVATION: 2192
(FT, MSL)

_ POTENTIAL (MV}

RESISTANCE (OHMS)
—

— 60

— 120

— 140

— 160

TEST HOLE 19095

26

57-65

65-84

84-109

109-162

162-180

DATE DRILLED: 6/7/78

DEPTH: 180
(FT)

DESCRIPTION OF DEPOSITS

Clay, sandy, silty, pebbly,
moderately compact, and plastic,
vellowish, oxidized (till).

Clay {as above)}, dark grayish-
green, unoxidized {till).

Gravel, sandy, fine to medium
avel, medium to coarse sand,
ominantly wedium gravel,

well sorted, subangular to
subrounded, predominantiy shale
and carbonates.

Clay (as above), dark gray,
sandy, sand lense at 61'~ 64"
sand fine to medium (till).

Clay, silty, sandy, dark gray-
brown, silt (30%), very fine
sand, very plastic and moderately
caohesive.

Clay, sandy, silty, pebbly, dark
gray, moderately plastic and
cohesive, very poorly sorted
(til1).

Clay (as above), abundant lignite
sand.

Sand, clayey, very fine, greenish-
gray, 40-50% clay, moderately

to very compact, interbedded
carbonaceous clay,



LOCATION: 159-93-27CAC

ELEVATION: 2130
{FT, MSL)

~ POTENTIAL (MV)

TEST HOLE
RESISTANCE (OHMS)
———

20
40 i;
60 {{i::
- 80 |
- 100
— 120
— 140
— 160
180 .

~

2
2
=

i A

10094

L8-53

53-56

56-67

6775

75-84

84-104

104-136

136-151

151-160

160-171

171-180

DATE DRILLED: 6/7/78

DEPTH: 180
(FT)

DESCRIPTION OF DEPOSITS

Clay, silty, sandy, pebbly,
yellow-brown, moderately compact,
moderately plastic, cobbles and
sandy gravel 2'- L' (tili),

Clay (as above), dark gray,
uncxidized, very silty, sandy,
pebbly (till).

Sand, very fine to medium,
predominantly fine sand, well
sorted, subrounded, predominpantly
quartz, carbonates and shale.
Gravel, sandy, fine to medium
gravel, coarse sand, predominantly
well sorted, subangular to
subrounded, predominantly shale
and carbonates.

Clay, sandy, silty, pebbly,

dark gray, moderately plastic,
and cohesive, 40% sand (till).
Gravel, sandy, clayey, fine to
medium gravel, fine to coarse
sand, predominantly fine gravel,
interbedded clay, fair sorting,
subangular to subrounded, upper
section is predominantly fine
sand, well sorted.

Gravel (as above), predominantly
fine to medium gravel and medium
to coarse sand, fairly well
sorted.

Clay, sandy, silty, pebbly, dark
gray, plastic and cohesive {till).
Clay (as above), interbedded
detrital lignite (till).

Sand, gravelly, clavey, very fine
sand interbedded with fine gravel
poorly sorted, (poor sample
return), predominantly very fine
sand.

Clay, silty, sandy, dark gray,
moderately compact, 30% silt,
moderately cohesive, sand lense
at 158-160"' (cill).

Clay, dark gray, very compact,
interbedded with dark brown
carbonaceous material and lignite.
Lignite.



TEST HOLE 10093
LOCATION: 159-93-27¢DC DATE DRILLED: 4/7/78

ELEVATION: 2202 DEPTH: 160
(FT, MSL.) {(FT)

POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS
* ——————

-“"L_‘_“ 0

_ﬁﬁzzfiag stocky, poorly compact, not

too plastic, 40% silt, oxidized.

11-23 Clay, silty, sandy, pebbly,
yel low-brown, compacl and plastic,
oxidized, sand 11'-13" (till).
23-49  Clay (as above), unoxidized,
compact, dark gray, plastic
{eill).
Gravel, sandy, ciayey, fine to
edium=grave lemedium Lo_coarse
sand, slightly clayey, predomi-
nantly fine gravel, subangular,
fairly well sorted.

11 Clay, silty, medium dark gray,

— 20

— 60 .
Clay, silty, sandy, pebbly,

dark gray, moderately compact
to plastic, sand lense 88'-90°
with dectrital caoal.

— 100

= 120

144-160 Clay, sandy, silty, interbedded,
medium gray, silly clay and
dark brown carbonaceous clay and
lignite and thin bedded sand.

28

180




TEST HOLE 3511

LOCATION: 159-93-28BAA DATE DRILLED: 7/31/67
ELEVATION: 2200 DEPTH: 140
(FT, MSL) (FT)
POTENTIAL ({MV} RESISTANCE {OHMS) DESCRIPTION OF DEPOSITS
-+ —

0-18 Gravel, fine to coarse, sandy,
poorly sorted, subangular te
subrounded, not too heavily
iron-stained, predominantly
limestone and granitics,
moderalely rough drilling,
probably dry to 13',

18-21 Clay, silty with pebbles,
medium olive brown, soft,
moderately cohesive, oxidized
(till).

21-25 Sand, light gray, medium to
coarse, generally subrounded
samples poor, mud very thick,

25-29 Clay, silty with pebbles, olive
gray, soft, cohesive (till).

- 60 29-37 Sand, medium to coarse, gray,
subangular lignite chips but
generally subrounded, well sorted.

37-45  Clay, sandy (fine), olive gray,
occasional coarse sand, gray,
soft, cohesive.

L 80 45-58  Clay, silty with pebbles and
sand lenses, olive gray, soft,
cohesive (sand is loose){till),

58-73 Till, as above with sand and
gravel lenses.

73-90 Ciay, silty, light olive gray to

L 100 olive gray, soft, cohesive,
laminated,

90-98 Sand, fine, clayey, olive gray
to dark greenish-gray, soft,
moderately cohesive, highly
lignitic

— (20 g8-115 Clay, silty, light olive gray
to olive gray, moderately soft
to slightly hard, smooth, very
lightly compacted, highly
calcareous.

115-123 Shale, light greenish-gray,
slightiy hard, smoolh, slippery,
very tight, shaley cuttings.

123-140 Shale, sandy, light olive gray
to brownish-gray, slightly hard
and brittie, very lightly
compacted, drills fairly easy.

— 140

— 160

29

8o



LOCATION: 159-93-348AA

ELEVATION: 2203
(FT, MSL)

_POTENTIAL (MV)

— 20

— 60

— 100

— 120

— 140

— 180

180

TEST HOLE

RESISTANCE {OHMS)
—_—

30

3512

8-17

57-67

67-77

77-91

91-131

131-145

145-160

DATE DRILLED: 7/31/67

DEPTH: 160
(FT)

DESCRIPTION OF DEPOSITS
Clay, silty, moderately olive
brown, soft, cohesive, oxidized,
Clay, silly to sandy, with pebbies,
dusky yellow to moderately olive
brown, soft, cohesive, oxidized
(till).
Clay, silty and sandy with
numerous pebbles and lignite
chips, olive gray, mecdium soft,
cohesive, tight (till),
Gravel, fine and medium, moderately
well sorted, subanpgular and sub-
rounded, predominantly limestone
with some granitics and shale,
appears to be fairly clean.
CGlay, silty to sandy with pebbles,
olive gray, moderatcly soft,
cohesive, tight, tough (till).
Sand, fine to medium gray, very
highly lignitic, well sorted,
generally subrounded.
Clay, silty to sandy with numerous
pebbles and frequent limestonc
gravel lenses, moderately soft
to slightly hard, very light,
moderately rough drilling.
Shale, silty, light olive gray
to light greenish-gray, slightly
hard and brittlc, smooth, very
tight.
Shale, sandy, light olive gray to
brownish-black, moderately soft
to slightly hard, laminated,
tight,

Observation Well

Depth = 21!

5.T. = 18' to 21!
Water level beclow land surface

8/10/67 13.30 4/11/68 12.27
9/14/67 13.69 5/14/68 13.42
1o/12/67 13,27 6/13/68 12,40
L1/07/67 13.22 7/10/68 12.88
12/05/67 13.10 8/01/68 13,30
1/10/68 13.16 9/05/68 12.86
2/07/68 13,22 10/03/68 12.78
3/12/68 12.76 11/05.68 12.75



LOCATION: 159-93~35bbd
ELEVATION: 2189
(FT, MSL)

_ POTENTIAL (MV)

RESISTANCE (OHMS)

— 120

— 140

— 160

180

&

3l

TEST HOLE 10086

DATE DRILILED: 6/7/78

DEPTH: 120
(FT)

DESCRIPTION OF DEPCSITS

Clay, silty, sandy, vellow-
brown, very sticky clay, 30%
silt, 20% very fine sand.

3- 5 Gravel, sandy, fine to medium
gravel, coarse sand, predominantly
fine gravel, well sorted,
subrounded Lo subangular,
predominantly carbonates and
shale, quartz, oxidized.

E-12 Clay, silty, sandy, gravelly,
yellow-brown, moderately plastic
and_cohesd clay, oxidized (till).

12-25  Clay bove), dark green-gray,
Unoxidized {till}.

Clay, sandy, pebbly, very sandy,

poorly compact, dark gray clay

with 40-50% sand and pebbles

(til1).

Grave!, sandy, fine to medium

gravel, fine to coarse sand,

predominantly fine gravel, fairly
well sorted, subrounded,

predominantly carbonates (35%),

shale (30%), quartz {20%).

47-82 Clay, silty, sandy, pebbly,
dark gray, poerly to moderately
plastic and cohesive, 30% lignite
sand (till}).

82-120 Clay, sandy, light gray-grecn,

very compact, 40% very fine sand
interbedded with beds of lignite.

Observation Wcll
Depth = 46'
S. 1. = 43'- 46!



TEST HOLE 10103

LOCATION! 159-92-31CBB DATE DRILLED: 6-~13-78
ELEVATION: 2214 DEPTH: Q!
(FT, MSL) (FT)

POTENTIAL {MV) _RESISTANCE (OHMS) PESCRIPTIUN OF DEPOSITS
- T——

0- 8 Gravel, sandy, very fi?ﬁa to

very—coarse —predominant’ly
j fine gravel (50%), fairly
well sorted, subrounded to

20 rounded, gravel predominantly
carbonates, shale, sand
predominantly quartz carbonates
and shale, oxidized.

8-3 Clay, sandy, silty, pebbly,
oxidized, olive green to dark

L 40 gray green {unoxidized},

cohesive and plastic clay,

not too compact very sandy,

slightly silty {till).
30-46  Sand, very fine to coarse,
predominantly fine sand (80%),

— &0 very well sorted, subrounded,
predominantly quartz (40%),
carbonates (30%), shale.

46-60 Lignite interbedded with medium
gray compac¢t clay and very fine
clayey sand.

— BO

Observation Well

Depth = 42!

S.F. = 36'- 420

Water level below land surface

— 100 6/14/78 17.68!
— {20
— 140
— 160

IBO



LOCATION: 159-093-36AAA

ELEVATION: 2258
{FT, MSL}

_POTENTIAL {MV)

TEST HOQLE 3384

RESISTANCE

20

40

60

8O

100

120

140

160

180

(OHMS)

e

33

9-29

29-55

61-66

66-73

73-76

76-90

90-99

99-107

107-120

DATE DRILLED: 8&/12/66

DEPTH: 120
(FT)

DESCRIPTION OF DEPOSITS

Topsoil, very fine sandy loam,
black.

Sand, very fine, clayey and silty
with pebbles, yellowish gray,
soft, slightly to moderately
cohesive, oxidized (till).

Clay, silty and sandy with pebbles
and rocks, moderately oulive brown,
solt to modcrately soft, cohesive,
oxidizes (t11l}.

Clay, silty, and sandy with pebbles
and rocks, olive green, moderately
soft, moderately cohesive, tight
(till).

Sand, fine to medium, greenish
gray, modcrately well sorted,
subrounded.

Clay, medium bluish gray, soft,
¢ohesive, moderately plustic,.
Sand, medium grecenish-gray, well
sorted, subrounded.

Clay, mediun hluish gray, silty,
soft, cohesive.

Sand, medium, greenish-gray, well
sorted, subrounded, clean,

Shale, medium gray, slightly hard,
moderately brittle, very tight.
Lignite, bluck, fractured.

Shale, medium gray to greenish-
gray, slightly hard, brittle,
smooth, tight.



LOCATION: 159-93- 36AAA2

ELEVATION: 2255
(FT, MSL)

_POTENTIAL (MV)

TEST HOLE 10030
DATE DRILLED: 6&/6//8

DEPTH: 120
(FT)
RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS
_—

0-16 Clay, sandy, silty, pebbly,
moderately yel low=brown,
moderately compact and plastic,
oxidized, very sandy (till).

— 20 641  Tlay; sandyy s7lty, pebhly.,
medium gray-green clay, compact
and plastic sandy gravel lense
36'~ 38' oxidized (till).

— 40

41-54 Clay, sandy, silty, pebbly,

dark gray, yreen, very compact

clay, plastic, very sandy and

silty, oxidized (til1),

Sand, silty, very fine to coarse,

L &0 ‘:::ﬁh:;EfffT predominantly fine sand, 30%

silt, predominantly quartz

c3rbonages with 20% coarse

lignit&sand,

y, light gray, very

p]aSLIL and moderately compact

clay.

nd, silty, very fine to coarse

ith 30% silt, predominantly

fine sand, fairly well sorted,

predominantly quarlz carbonates,

shale, moderately well rounded.
e 94-120  Lignite interbedded with gray

W sandy silty clay, lignite bed

-*—h_=ffi:;25394'— 97', dark gray clay, very

compact and plastic 97'- 1047,

57-64

— 80
64-94

lignite 104' - 108', dark gray
“‘q,h_ sapdy clay, very compact, fine
— 120 sand.

Observation Well

Depth = 91"
S. 1. = 85'- 91!
Water Level Belwow Land Surface
— 140 6/14/78 46 .85

— 160

180



LOCATION.

ELEVATION: 2231
(FT, MSL)

_POTENTIAL (MV)

TEST HOLE 10102

159-93~36AAD

DATE DRILLED: 6/1 3/78

DEPTH: 100
{(FT}

DESCRIPTION OF DEPOSITS

Clay, silty, sandy, pebbly,
vellow-green, cohesive

compact, oxidized, very plastic,
gravel lense at 14" and 24* (till).
{lay, sandy, sility, olive-green,
very fine sand (40%), moderately
compact, not too plastic,
moderately cobesive, oxidized,
gravel lense at 27% to 28" (till}.
Clay, sandy, silty, olive-green,
sand, very fine to coarse (30%) ,
poorly plastic and poorly
cohesive, oxidized.

Sand, silty, clayey, very fine

to coarse sand, predominantly

fine sand {50-60%), 10-20% silt,
approximately 30% clay, poor ly
ted, predominantly carbonates,
shale, and guartz.

ite interbedded with compact,
very cohesive and brittle silty
clay, lignite 82-83', gh-100".

RESISTANCE { OHMS)

= e s
7‘ 0-21
i 5 Y <<5 21-39
- 40
CZ:EP

- 60
— BO

éii—_‘ﬁﬁ _82-100

-.:.—'_"_-E:-
S
- 100
— 120
— 140
— |60
35

——*—J—-ISO



TEST HOLE 10101
LOCATION: 59-93-36ABA

ELEVATION: 2252

(FT, MSL)
POTENTIAL (MV) RESISTANCE (OHMS)
. e ———
U-50
~ 20
— 40
50-61
— 60
61-81
- 80
81-92
— 100 92101

~ 130

— 160

36

180

DATE DRILLED: 6-12-78

DEPTH: 20
(FT)

DESCRIPTION OF DEPQSITS

Clay, silty, sandy, pebbly,
vellow-green, oxidized, poor iy
to mederately cohesive, boulder
at 1' and 19! (cilt).

Clay, silty, dark gray, very
silty (40-50%) cohesive and
moderately Plastic, not too
compact, upoxidized.

Sand, clayey, silty, light

dreen, very fine to medium,
20-30% clay, 20% brownish-

black silt, predominantiy

‘ery=f inc sand, poorly sorted,
fairly moderately cohesive,

Sand, silty, light brown,

very fine to medium, 20-30% silt,
predominantly fine sand, well
sorted, rounded, predominantly
quartz, carbonates, and shale,
Clay, silty, medium to dark

gray, cohesive, very plastic,
20-30% black silt, not tao
compact, sticky.

Lignite interbedded with dark
gray, compact and very cohesive
silty clay, lignite at 107'- Fa3e,
106'- 107, 1151 - 120",



TEST HOLE 10105

LOCATION: 159-93-36BAA DATE DRILLED: 6/20/78
ELEVATION: 2212 DEPTH: 240
(FT, MSL) (FT)

POTENTIAL (MV) RESISTANCE (OHMSQ DESCRIPTION OF DEPOSITS

0-1 Clay, silty, sandy, pebbly,
light olive-green, moderately
compact and cohesive, moderately

plastic, oxidized, gravel (lenses

at 5', 8', 12" (ti1).

— 20 12-46  Clay (as above), dark gray-green,
unoxidized, moderately compact,
gravel lenses at 17', 23' 49t
(tilh).

k6-56  Silt, sandy, dark brown-gray,
silt, 30% very fine, light
gray sand.

Sand, very fine to medium,

iR ted, predominantly

fine sand, subrounded to
predominantly quartz,
nates and shale.

ndy, fine granular
gravel, 10% medium and coarse
sand, predominantly fine gravel,
well sorted, subanquiar to
rounded, predominantly carbonates

(40%), shale (30%).
' . -80  Clay, sandy, silty, light gray,
30-40% very fine sand, 20-30%
— 100 silt.
80-100—¢
el

24~12

, sandy, pebbly, dark gray
to black, moderately compact and
cobesive, interbedded fine
gravel~sandy, predominantly
coarse sand.

— 120 100-104 Gravel, fine to med i um,
predominantly fine, fairly well
sorted, predominantly carbonates
and shale, subrounded to
rounded,

140 104-191 C}ay, siltty, sandy, pebbiy,

dark gray, compact, cohesive

and moderately plastic, very
sandy, detrital lignite and

sand lense at 116'- 119" (til]).
C; 191-206 Sand, silty, clayey, dark brown,

E L 180 :E 30-40% silt, 20-30% clay.
; 206-222 Clay, silty, sandy, pebbly,

dark gray, compact, interbedded

38 detrital lignite.
222-230 Lignite
{continuecd)




LOCATION: 159-93-36ABC

ELEVATION: 2200
(FT, MSL)

POTENTIAL (MV)

RESISTANCE (OHMS)
— i

20

40

60

BO

100 —

TEST HOLE

{0104
DATE DRILLED: 6/13/78

DEPTH: 100
{(FT)

DESCRIPTION OF DEPOSITS

0-13 Clay, sandy, silty, gravelly,
olive gray, compact, cohesive,
noderately plastic, oxidized,
thin gravel lense at 12' (till).

13-60  Clay {as above), dark gray,
unoxidized, silty, sandy,
gravelly, thin gravel lenses
at 25' and 49' (Lil1).

60-6% Gravel, sandy, finc to coarse

TTver se sand,
predominantly fine vel,
we | l—sorteds angular to

rounded, predominantiy
carbonates and shale, guartz.

69-76 Clay, silty, sandy, medium
gray, cchesive and moderately
plastic, 20-30% silt.

76-86  Sand, silty, clayey, light
green, very fine sand, 20% silt,
20% clay, fairly cohesive,.

120

140

160

180

37

6o=100 Clay, silty, medium dark gray,
very compact and nearly brittle.

Chservation Well
Depth = 65}
S.1. = 62'- 65!

Water level below land surlace

6/13/78 2.55"



<
> 10105 continued
— 200
230-240 Clay, dark gray, very compact,
and brittle, interbedded lignite.

e,
— 220
—.24 =

39



LOCATION: 159-93-36BAB

ELEVATION: 2200
(FT, MSL)

_POTENTIAL (MV)

TEST HOLE 10100

RESISTANCE (OHMS)

20

40

60

B8O

100

120

180

<

40

0- 18

15-63

63-74

74-86

86-90

DATE DRILLED: 6/9/78

DEPTH: 180!
(FT)

DESCRIPTIUN OF DEPOSITS

Clay, silty, sandy, pebbly,
moderatcly cohesive and plastic,
yellow-green clay, very silty,
sandy with pcbbles common to
only slightly pebbly, oxidized
(til1y.

Clay (as above), dark gray to
gray-brown (till).

Gravel, sandy, fine Lo coarse
gravel, fine Lo coarse sand,
predominantly fine gravel (60%)
well sorted subrounded
predominantly carbonates, shale,
quartz,

Clay, silty, dark brown, silty
clay, moderately plastic and
cohesive.

Silt, clayey, dark brown silt,
only slightly clayey, poor

90-103

arbonfates, quartz,
103—125—"gilt7 clayey, dark brown silt,

. only slightly clayey to
____m—_#uh~56§ rately clayey with a layer

170-180

sample return, poorly cohesive,
Gravel, sandy, fine to coarse
gravel, well sorted, angular
to=founded, predominantly medium
grqxgé, predoeminantly shale,

of Tignite=ki6'- 117! and a
few very thin~beds,_of gravel,
pOOT*FetUTH;‘ﬁﬁBEI; cohesive,
codarse gravel 122'- 125',
Clay, silly, sandy, dark brown
clay, 30-40% silt only slightly
sandy, moderately plastic and
cohesive (till).
lay, silty, sandy, pebbly,
dark gray, fairly moderatecly
plastic and cohesive, very silty
and sandy, sand and gravel lenses
1647~ 1707, and detrital lignite.
Clay, sandy, silty, light grcen
clay, moderately plastic with
40% very fine sand interbedded
with clayey silt, dark brown,
poorly cohesive, and very
carbonaceous ranging to a medium
gray, very cohesive clay,

Observation Well

liepth = 71"

S5.1. = 68" - 71!
Water level below land surface

G/13/78 A 14



TEST HOLE 10106

LOCATION: 159-93-36B8BA

ELEVATION: 2217
(FT, MSL)

POTENTIAL (MV} RESISTANCE (OHMS)
- ——tinm el

2

0- 9

DATE DRILLED: 6/20/78

DEPTH: 80
(FT)

DESCRIPTIUN OF DEPOSITS

Clay, silty, sandy, pebbly,
iight olive green-yellow,

RS o

15-26

— 100

— 120

— 140

— (&0

41

180

621di2§ﬂ?7moderately compact
and cohesive gravel lense

36,
and, fine to coarse,

predominantly coarse sand,
well sorted, oxidized,
subrounded to rounded,
predominantly carbonates,
shale, and quartz.

Gravel, sandy, fine to coarse,
sand, fine to medium gravel,
predominantly fipe granular
gravel, well sorted, subrounded
to rounded.

Clay (as above), oxidized,
light eclive-green.

Sand, very fine to coarse,
predominantly medium sand,
unoxidized, well sorted,
subrounded to rounded,
predominantly quartz, shale.
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Table 3 -- Dissolved chemical constltuents in water -- their effects
upen usability and recomwnended conceatration limits for
domestic and munlcipal water supplies in Morth Dakota.

Constituent Suggested limits

UB.5, Fublie Health

Lonstftuent

Suggested linits U.5. Public Health

or Effects of dissnlved for drinking wa%er Service recommended A ar Effects of dissolved far drinking wafer Service recormended 3
Parameter constituents on water use n North Dakaka linits for drinking water® Parameter censkituents on water use in Morth Dakota Mlmlts for drinking water
Silica Ho physiglogical Chloride Duver 250 mg/l may impart 250 mgf)

{Stog} significance {cl} a salty taste, greatly
exCEﬁSiVE concentrations
Iron Concentraticns over 0,1 0.3 mg/| mav be physlolegicelly
{Fe) mg/1 will cause stain- harmful. humans ard
ing of fintures, Gwver arimals may adapt to
0.5 mg/l may impart higher concentrations,
taste ard colors to
fond and drink. Flouride Flouride helss prevent Limits of 0.9 mgf} Hecommended limits depend on
{F) tooth decay within spec- to 1.5 mg/] average of daily temperatures.
Manganese Produces black staining .15 mg/i ified Fimits, Higher Limits range from 0.6 mg:‘l at
{Hn) when present in amounts concentrations cause 3220, to 1.7 mg/l at 10%C.
exceeding 0.05 mg/l mottled teeth.
Cateium{Ca) Ce'cium and magnesium are Nitrate Over 4% mg/| can be LS mg/|
and tte primary causes of (N03] tanic to in‘ants.
Magnesium hardress. High concentra- Larger Concentratiors
{Hg) tions may have a laxative car be tolerated by
effect on persons not adults. More than 200
accastomed to this ry/l may have a deleter-
type cf water, ious effect on livestack
h=alth
Soxd fum Mo physiological sig-
(N2l nificence except for EBoron Na ghysiologlzal signi-
zeonle or salt-free diets, {8) ficence. Greater than
Dose Fava an affact on the 2.0 mail ray he derri-
irrigation usage of water, mental te many plants
Fatassium Sme’l amounts of potassium Total Fersons may become 0-5CD mgs/ 1 - low 500 ma/l
{K) are essential to plant and dissolved sccustomed to water 500-1400 mg/|l sverage
anf~al nutrition. solids contzining 2,002 mg/l 140C-25C0. mg/! high
or more dissolved ower 2500 mg/l wery
Bicarbenate  No definite significance, solids, high
{HCC-S) but high bicarbonate
and contert wiil fmpart 2 Hardness Inzreasas s0ap CONSuHMp=~ 0=200 mg/| = low
Carkonate flat taste to water. (as tian, but can be removed 200-330 mg/l average
(co3) CaCo3} by a water-softening 300-450 ma/l high
systen. ovar 450 mgfl very
Sulfate Combines with Calcium to  0-310 mg/l = kow 250 mati high
{(s04) farm scale. More than 300-70" mg/t - high
500 mgt/l tastes hitter over-700 mg/l « wvery pH Should be between 6.0
arnd may be a laxative high and 9.0 for domastlc
consumpticon
Farcent Indicate the sadium
Sodium and hazard of irrigation Specific An electrical indication
Sodium Ad- water. Conductance of total dissolved solids
sorption measured in micromhos per

Ratlo (SAR)

1. Schmid, R, W,, 1365, Water Quallty Explanatian:
{ommission, ungubllshed report, File No. 989,

2. U.5. Public Health Service, 1962, Fublic Health Service Orinking Water Standards:

U.5, Public Health Service, Pub., Ho, 856, 61 p.

North Dakota State Water

Centimeter at 259C. Used
primarily for lrrigation
analyses,
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