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INTRODUCT !Or-;

On September 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 Corrunissi.onapproved 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 entered

into agreement to study the availability and quality of ground 1.laterin the

vicinity of the city.
The study was conducted from June 6 to June 20, 1978 by Lhe Water Commission

drilling cre\\',equipment, and hydrologist. Nineteen test holes \~ere drilled

totaling 2,160 feet.

Location

The city of Powers Lake is located in the southwest corner of Burke County,

North Dakota (fig. 1). Southern Burke County is located in the glaciated Missouri

Plateau physiographic province (Simpson, 1929). The test drilling: \\'asl'onducted

in Township 159 North, Range 92 West, Section 31 and Township 159 North, Range

9~ \liest,Sections 25-28 and 34-36.

Present Water Supply

Powers Lake previously ohtained its water from two wells located in

town. Well #1 is located at 159-93-26:JOD and is reported to be 103 feet deep.

City well #2 is located at l59-93-35Mi\ and is reported to be 101 feet ueep

with the depth to tIleaquifer being 85 feet. The city if allowed to appropriate

220 acre-feet per year at a maximum rate of withdrawal of 110 gallons per minute.

After completion of this study, Powers Lake inst~l]ed two wells in

December> 1978 . City we 11 #3 is located at 159-93-~6BAC. It penetrated
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12 feet of sand and gravel frum 65-71 feet and is screened from 66-77 feet.

City well #4 is located at 159-93-36ABC. It penetrated 11 feet of sand and

gravel from 62-73 feet wId is screened from 64-73 feet.

Previous Investigations

In the USGS Water Supply Paper No. 598, pages 90-94. Simpson (1929)

describes the general availahility and quality of ground water from bedrock

and glacial aquifers in Burke County. On page 91 he describes the numeruus

springs issuing from the morainal hills In the vicinity of Powers Lake. He

also describes the general availabiU ty of water from the Fort Union rormat ion

throughout the county.
In North Uakuta Ground Water Study No. 23, pages 11-12 and 19, Paulson

(1954) describes the origin and occurrence of watcr in the White Lake depression

south of Powers Lake.
Tn North Dakota Ground Water Study No. 28, pages 53-57, Brookhart and

Powell (1961) describes the results of their test drilling within the city limits

of Powers Lake. They ment ion t}leoccurrence of glad a1 and bedrock aqui fersand

the ~lantity and quality of water obtained from both.
In the North Dakota State Watcr Commission County Ground Water Study No.

14, pages 30 and 53-59, Armstrong (1971) describes the areal extent of and water

quality in the Shell Creek aquife:r which b in the vicinity of Powers Lake.

Location Numbering System

The system for denoting the location of a test hole or observation well

lS based on the federal system of rectangular surveys of public lands. The

first and second numbers indicate township north and range west of the 5th
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Principal Meridian and base line. The third number refers to the section.

The fourth, fifth, and sixth letters refer to quarter sections, quarter-quarter

sections, and quarter-quarter-quarter sections lettered consecutively A through

D in a l:Olmter-clockwise direct ion (fi.g. 2).

Bedrock Aqujfers

Armstrong (1971) discussed bedrock formations which possess a potential

as aquifers in Burke and Mountrail Counties. Prc-Cretaceous Formations were

discussed as a unit. Depth to the top of the pre-Cretaceous Formations is

projected to a depth greater than 39UU 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,SOO feet

.LIl Burke County. Yield s to well s completed in thi s formation in I>lountrail

County yield an average of 290 gallons per minute with specific capacities

between 0.-1-3.0 gpJIlper foot of drawdown, The water" is (i sodium chloride

type.

The Fox Hills-Hel] Creek lmdifferentiated of Cretaceous age is projected

at a uapth of 1,] 00 to 1 •..~OO feet anu contains about 100 feet of sandstone with

interhedded silt and clay. It is expected to yield a few gallons per minute,

possibly under 3rtesian conditions, of a soft, sodiullIbicarbonate type water.

The Fo 1'1. Uil j on Format ion of Pal eocene age is found direct ly beneath the

glacial t:i11. It j scamp rised 0 f the Lud IO\v , Cannonball, and Tong lIe Rive r'

members and is composed of interbedded sandstone, lignite, anu shale. Yields

are expected to be a few gallons per minute of a predominantly sodium bicarbonate

type w3ter,
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GLACJAL AQUIPJjRS
Wh.ite Lake Branch uf the Shell C reek Aquifer

State Water Commission test holes No. 784, 785, 10092, 10093, 10094, 10095,

10096, 10097, 10100, 10104, 10105, and city wells 2, 3, and 4 appear to penetrate

the edge of the White Lake lIranch of the Shell Creek aquifer (fig. 3, tetbIel).

Of 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 tu 100 feet. The elevc,tion of the deposit lies between 2000 and 2150

feet ahove msl as seen in the cr'oss sections (fig. 4 and plate 1). The aquifer

is composed of predominantly medium to coarse santl ami Ii ne to med iUlll gr'avel.

Grains arc generally subangu1m' to suhrounucll, predom inant ly subangular, and

composed of equal proportions of carbonates, silicates, and tletrital shale with

minor amount s of igneous, metamorphi cs, antluetri ta1 coa 1. The 1'eare m inu r'

amounts of interbedded silt and clay also. The general areal extent is shown

in figure 5. The boundary conforms roughly to the walls of the Mlite Lake

depression and is more clearly defined where test holes can lend control.

The water level is highest in test hole ~o. 10104 at an elevation of 2197.45

feet above msl and decreases in wells 10100 and 10092 at 2193.86 anu 2188.74

feet above msl respectively. The slope of the piezometric surface is steeper

at first, declining 3.59 feet In 0.1 mile between 10104 and 10100. It hecames

flatter between 10100 and lOO~2, declining ~.12 feet in 0.8 mile. Overall, it

declines 8.71 feet in 0.9 mile between 10104 and 10092. l'his indicates local

g I'ound-I·•.ater flow to the northwest. The higher \·•.ater level and slightly poorer

water quality found in the vicinity of test hole Ko. 10104 relative to that

found Ileal'No. 10100 ID<-lY be a result uf influence from the Fort Union Group.
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The aquifer material in 10104 is separated from hedrock by only a thin layer

of clay whereas t.hea(tuifer material found in 10100 is separated from bedrock

influenccs by 67 feet of g1ada 1 till awl f1uvi al c1ay. It is also possi ble

that, given the discontinuous and lenticular nature of the fluvial deposits ~n

the White Lake depression, the units that have been screened in the three

observation \'1c11s have no or ve I'Y 1itL1e hydrologic connection. '1'hisis most

probably the case with test hole Ko. 10092, it being completed in an entirely

different unit from holes 10100 and 10104.

The chemical analysis of the water .IS shown :tntable 2 and an explanation

of the significance of each constituent is g~vcn ill t.able 3. It is highly likely

that the Shell Creek aquifer system rcccjyes the majority of jts recharge from

the Port Union Formation (Armstrong, 1071) which influences the water quality

and also jncreases the hydrostatic head (Paulson, 1954). The best overall water

quality OCClll'S in the vicinity of observation well ;\jo.10100. Analysis of I>'atcr

obtained from this observation l>'e11indicates a concentration of total Jisso 1'led

solids of 863 mg/l. This value is the lowest determined from samples from Lhe

three observation wells. The hardness, sodium, sulfate, and il'ollconctmtrations

aye 450 mg/l, 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 thTf~e

ohsel'vation wells. 1Iardness decreases and dissolved solids, sodium, sulfate,

and iron concentrations increase with distance from observation well No. 10100.

This is displayed in the analysis of water obtained from observation wells No.

10104 and 10092. The I'laterobtained from No. 10092 had a total dissolved solids

concentration of 1380 mg/I. The hardness, sodiwn, sulfate, and iron concentrations

were 110 mg/I, 440 mg/l, 450 IIlg/1, and .1)5 mg/l, respectively. Increased hardness

8
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and decreased sodjum concentrations near 10100 may indicate local variations

in the flow system and lithologies.

Outwash

A second glacial aquifer present in the area lS composed of buried outwash.

Its boundary is shown in fig. 6. It occurs at an elevat ion from 21SO to 2200+

feet above msl and may be hmnded gene rally hy the 2200 foot elevat j on in the

wall of the White Earth River valley cLOdWhite Lake depression (fi g. 4 and

plate I). Test holes 7HO, 781, 782, 783,785, 10090, 10091, 10U92A, 10098, 10099,

10101, 10102, 10103, 10106, and 3384, and possibly city wells 1 and 2 have

penetrated it. Test holes 10090, 10091, 10092A, 10098, and 10]03 were 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. Carbonates, detrital shale, and silicates are found in nearly equal

proportions. Some finer sands occasiunally contain considerable qllantities of

clay awl silt.
The highest water level s are found in the vicinity of observation wells

No. 10090 and 10091 at 2208.15 and 2208.37 feet above msl respectively (tables

1 and 2). Lower water levels are found in observation wells No. 1010:), l0092A,

and ]0098 at 2200.23, 2188.74, and 2187.36 feet above ms1 respectively. Ground

water movement is from the higher elevations north and east of Powers Lake

toward the White Larth RiveI' valley a::1dthe White Lake depression.

Relatively better qual ity is found in the vicl nity of observation well

No. 10103. Analysis of a sample obtained from the observation well indicates

a total dissolverl solids concentration of 851 mg/l. The hardness, sodium, sulfate,

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

11
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respectively. The poorest quality water is found in the vicinity of dty

well No.1. Analysis of a sample obtained from this well indicates a concent r:ation
of total dissolved solids of 1480 mg/l. Hardness, sodium, sulfate, and iron

concentrations are 320 mg/l, 430 mg/l, 530 mg/l, and 1.7 mg/l, resIJectively.

The existence of two distinct aquifers is inferred from the test hole logs

and cross sections. The degree of connection between the units is not known.

Watel' 1eve 1s vary only slightl y between the units. Obs eI'Vation we 11s Na. 1DOn

and 100921\ have been campI eted in th~~ 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 un j ts are connected. the-vall ey ~wa I'dflow in the uppc T uni t

intersecting the White Lake Branch aquifer and contributing to its northwesterly
flow.

Sununary

Test drilling revealed the preS~lces of two aquifers in the area. They

are the fluv ial sands anu gravel s depos ited in the i'.'hi te 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 greate f' satUTH ted

thickness and slightly superior WHter quality. Within the IVhite Lake uepressi on,
deposi ts pOssessing relatively better quality water and higher water levels

were encountered at the southeast corner 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 fa 11ow:ing test hole logs are compiled data of geologi st'5 s<llnple

descriptions, driller's logs, anu geophysical logs \','hichincluue resistance

and spontaneous potential. Grain-size classification throughout this report

uses K. C. WeTltworth'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 elevations, all others are inferred from topogra-phic maps

published by the U. S. Geological Survey. Observation wells are composed

of F.i-" pvc pI astic casing and screened bottoms. Well depths and sc rcened

producing intervals (S.l.) are also noted.



TEST HOLE 10091

LOCATION: 159-93-26AAD

ELEVATIOf\i; 2240
(FT, MSL)

DATE DRILLED: 6/6/78

DEPTH: 80
CFT)

DESCRIPTIJN OF DEPOSITSRESISTANCE (OHMS)•
~7~and, gravelly, clayey, very

~~ fine to coarse sand, yellow
( clay, predominantly coarse sand,

L fair to poor sorting, subangular
to rounded, oxidized.

7-26 Clay, si'lndy,silty, pebbly,
moderately compact and plastic,

w-brown clay, oxidized,
sand lense 21' - 231

, coarse
9 ravel 26' - 30' (ti11 ) .
Sand, very fine to coarse,
predominantly fine, very well
sorted, rounded to subangular,

redominantly quartz (30%),
carbonates (20%), Iigni te (20~),
and shale.
Clay interbedded with lignite,
1ignite beds 58'-61 I and 68'-73',

~ d<:lrkgray to medium gray clay,
'----~~~~------~iltyLmoder~tely compact to

_-----------p~O~~3'1""'•.••••-(cohe5Ive .

6~- ------~ 55-80......,-

20

40

POTENTIAL (MV)..•

80 Observat iDrl We 11
Depth =: 54'
S. I. '" 48' - 54'

Water level below l<:lndsurface
6/14/78 31.63'

100

120

140

160

15

180



LOCATION: I 59-93-26BAC

ELEVATION: 2] 93
(FT, MSL)

TEST HOLE 10099

DATE DRILLED: 6/8/78

DEPTH: 60
(FT)

DESCRIPTl0N OF DEPOSITS

Gravel, sandy, fine to co~rse,
Ine o~rse sand, predoml-

y fine gravel, fairly
well sorted, subrounded,
predominantly carbonates, shale
and quartz, oxidized to 121,

interbedded dark brown clay.
Clay, silty, d~rk gray, very
silty, 40% silt, moderately
to very compact, interbedded
dark brown carbonaceous clay,
poorly cohesive.

22-52

RESISTANCE (OHMS)
••

20

POTENTIAL (MV)..

52-60
60

C I,)y, s iIty and 9 rave I J y,
interbedded dark brown, very
silty carbonaceous clay, and
subangular to subrounded
gravel, predominantly medium
gravel, well sorted.

80

100

120

140

160

16

180



TEST HOLE 10098

LOCATION: 159-93-26BDB

ELEVATION: 2192
(FT, MSL)

DATE DRILLED: 6/8178

DEPTH: 50
(FT)

60

RESISTANCE (OHMS) DESCRIPTIJN OF DEPOSITS--- ••...... -----
-23~avel, sandy, fine to coarse

gravel, fine to coarse sand,
edominantly fine to medium

gravel (40%), well sorted,
predominantly carbonates (40%),
shale (20%), quartz (15%), and
igneous and melamorphics,taking
water, subrounded to subangular,
oxidized to 171•

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

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

POTENTIAL (MV)
J(

Observation Well
Depth'" 211

S.I. = 181- 211

80 Water level below land surface
6/13/78 6.39

100

120

140

160

17

180



TEST HOLE 781

LOCATION: l59-U93-26DAB

ELEVATIO~:
eFT, MSL)

POTENTIAL (MV) RESISTANCE (OHMS)
.•. -----...---.....--- .

DATE DRILLED:

DEPTH: 130
(FT)

DESCRIPTIJN OF DEPOSITS

0- I Topsuil, sandy, black.
1- 24 Sand, fine to coa r'se, and fine

gr'avel.

I- 20

~ 40

- 60

- 80

- 100

- 120

- 140

I- 160

18

24-46

46-107

107 -116

116-BO

Clay, very sandy. light green ish-
gray, anu fine to medium gravel,
and shale pebbles.

r.l ay, sandy. medium gray, and
streaks of light gray.

Sand, coarse, clayey, and fine
gravel, and the coarser fraction
consists of shale fragments.
C1ay, sandy, gray, and fine to
medium gravel.

Observation Well
Depth 80'
S.l. '" 70'- 80'



TEST HOLE 782

LOCATION: 159- 093 -26DAC

ELEVATIOf>.i:
(FT, MSL)

POTENTIAL (MV) RESISTANCE (OHMS)
•. ----.-----T--- •.

0- 1
1-16

16-30
I- 20

- 40

- 60

- 80

1-100

- 120

- 140

•......160

19

I.---.JL- I B 0

DATE DRILLED:

DEPTH: 30
(FT)

DESCRIPTIJN OF DEPOSITS

Topsoil, black.
Sand, medium to coarse, and
coarse gravel.
Clay, sandy, light greenish-gray.



TEST HOLE 10092

LOCATION: 159-93-26DDA\ and 2

ELEVATION: 2192
(FT, MSL)

DATE DRILLED: 6/6/78

DEPTH: 120
(FT)

POTENTIAL (MV).• RESISTANCE (OHMS)
•••

DE5CRIPTIJN OF DEPOSITS

Observation Well #1
(south)

Depth = 97'
5.1. = 94'- 97'

Water level below land surface
6/14/78 4.81

Grave, sandy, fine to coarse
gravel, fine to coarse sand,
predominantly fine gravel, fairly
well sorted, carbonates 30%,

hale 20-30%, subrounded.
Cla y, gr<lvelly,

tely compact to 51 ightly
plastic, dark gray, very silty
and sandy.
Gravel, sandy, fine gravel and
fine to coarse sand, predominantly
fine gravel (60%), >vell sOl-ted,
subangular to subrounded,
predominantly shale (40%),
carbonates (30%), quartz (20%),
takes water.
Clay, silty, dark gray, compacL
and plastic, hard and silty
(20-30%) .
Clay (as above), silLy, sandy,
dark gr~y, 20% sand, 20-30% silt.
Shale, dark gray, soft shale,
compact, slightly silty, thin
lignite 78'- 79'.
Gravel, sandy, fine to medium
gravel, medium to coarse sand,
predor,linant 1y r ine grave I, we 11
sorted, predominantly carbonates,
shale and detrital Iignite.

-5

5-16

16-30

30-39

39-56
56-82

20

80

100

120

140
Observation Well #2

(north)
Depth"" 26'
5. r. = 23' - 26'

Water level below land surface
6/14/78 3_261

160

20

180



TEST HOLE ]150

LOCATION: l59-09.'i-26DDA

ELEVATION:
(FT, MSL)

POTENTIAL (MV) RESISTANCIE (OHMS)...•---- ---...•...-~--- .
0- 1
1-15

15-26
- 20

f- 40
48-112

- 60

- 80

f-IOO

112-126

f- 120
126-150

f- 140

- 160

21

•••••••--lr- 180

DATE DRILLED;

DEPTH: 150
(FT)

DESCRIPTJJN 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, sanuy, light greenish-gray,
and medium gravel.

Clay, sandy, dark gray.

Sand, fine to medium clayey, and
fine gravel, and the coarser
fraction consists of shale
fragments.
Clay, very sandy, dark gray.



TEST HOLE 783

LOCATION: 159-093-26DDB

ELEVATION;
(FT, MSL)

POTENTIAL (MV) RESISTANCE (OHMS).. ----...----.--- .
0- 2
2- 6

6- 8

- 20

8-16

16-18
18-30

- 40

- 60

- SO

-100

- 120

- 140

- 160

22

'--- ...•...180

DATE DRILLED:

DEPTI-i: 30
(FT)

DESCRIPTIJN OF DEPOSITS

Topsoil, black.
Sand, silty. and fine to mediwII
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 .784

LOCATION: 159-093-26DDC

ELEVATION:
(FT, MSL)

DATE DRILLED:

DEPTH: 1'10
(FT)

POTENTIAL (MV) RESISTANCE (OHMS)•.....--- -----.--..,....--- ..

- 20

- 40

- 60

0- 1
1-12

12-10

19-24

24-40
40-50
50-67

67-72
72-82

DESCRIPTI.JN OF DEPOSITS

Topsoil, black.
Sand, very coarse, and fine
gravel.
Clay, gray, and fine to medium
gravel, and shale pebbles.
Sand, medium to coarse, and
fine to medium gravel, and the
coarser fraction consists of
shale fragments.
Clay, sandy, light gray.
Clay, sandy, medium gray.
Clay, smooth, medium gray.

Sand, fine, clayey.
Clay, sandy, medium gray.

- 80

-100

- 120

- 140

•... 160

•......- ..•.....180

23

82-94 Sand, fine to coarse, and fine
gravel and the cuarser fraction
consists of shale fragments.

94-126 Sand, very coarse, and fine
gravel and the coarser fraction
consists of shale fragments.

126-140 Clay, medium gray.



TEST HOLE .785
LOCATION: lS9-UY3-26nnn

ELEVATION:
eFT, MSU

POTENTIAL (MV) RESISTANCE (OHMS).•. -----.r----y---- •
U- 1
1-17

17-58

- 20

t- 40

58-64
- 60

64-82

t- 80
!:>2-106

-100
106-126

- 120

126-138

138-144

DATE DRILLED:

DEPTH: 180
(FT)

DESCRIPTI0N OF DEPOSITS

Topsoil, black.
Sand, fine to coarse, fine to
medium gravel.
Clay, s.'lndy, light gray.

Sand, fine, clayey.

Clay, h.'lrd, gray.

Sand, fine to coarse, clayey,
and the cOarser fraction consists
of shale fragments.

Lignite.

Clay, gray.

Sand, fine to coarse.
- 140

I- 160

'--- .....•.....180

24

144-148
]48-153
153-158

158-170

170-177

177-180

Clay, light gray.
Santi, fine to medium
Clay, gray, and fine to med.ium
gravel.
Sanu, medium to coarse, and
fille gravel, drills hard as
though it may be cemented.
Clay, gray, and fine to medium
gravel.

Clay, hard, light gray.



LOCATION: 159-93-278CC

ELEVATION: 2212
(FT, MSL)

TEST HOLE 10097
DATE DRILLED: 6/8/78

DEPTH; 120
(FT)

POTENTIAL (MV)., RESISTANCE (OHMS)•

40

60

140

160

25

180

DESCRIPTIJN OF DEPOSITS

0-24 Clay, silty, sandy, pebbly,
moderately compact, moderately
plastic, Iight brown-gray,
oxidized, cobble 201- 211 (lill).

24-66 Clay (as above), dark gray,
mode ra te 1y COITlpaC t to compac t,
plastic, gravel lense 451

- 461

(t i 11) •

66-74 sandy, fine to medium
fine to coarse sand,

tly fine gravel, wel I
so ,subrounded, predominantly
carbonates, shale, quartz,
igneous and metamorphic.

74-82 Clay, silty, 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, 20% clay,
interbedded with carbonaceous
brown silty clay.



LOCATION: 159-93-27CAA

ELEVATION: 2192
(FT, MSL)

POTENTIAL (MV)..

TEST HOLE 10095

RESISTANCE (OHMS)
~

0-16

16-50
20

40

57-65

65-84

84-109

109-162

162-180

DATE DRILLED: 617178

DEPTH: 180
(FT)

OESCRIPTJJN OF DEPOSITS

Clay, sandy, silty, pebbly,
moderately compact, and plastic,
yellowish, oxidized (till).
Clay (as above), dark grayish-
green, unoxidized (till).

Gravel, sandy, fine to medium
ave1, medium to coarse sand,

ominantly medium gravel,
well sorted, subangular to
subrounded, predominantly shale
i'lndcarbonates.
Clay (as above), dark gray,
sandy, sand J ense at 611 - 641,

sand fine to medium (till).
Clay, silty, sandy, dark gray-
brown, silt (301;), very fine
sand, very plastic and nuderately
cohesive.
Clay, sandy, silty, pebbly, dark
gray, moderately plastic and
cohesive, very poorly sorted
(t i 11) .
Clay (as above), abundant lignite
sand.

Sand, clayey, very fine, greenish-
gray, 40-50% clay, moderately
to very compact, interbedded
carbonaceous clay.



TEST HOLE 10094
lOCATION: 159-93-27CAC
ELEVATION; 2190
(FT, MSl)

DATE DRilLED: 617178

DEPTH: 180
(FT)

DESCRIPTIJN OF DEPOSITS

Clay, silty, sandy, pebbly,
yellow-brown, moderately compact,
moderately plastic, cobbles and
sandy gravel 21- 41 (till).
Clay (as above), dark gray,
unoxidized, very silty, sandy,
pebbly (till).

Sand, very fine to medium,
predominantly fine sand, well
sorted, subrounded, predominantly
quartz, carbonates and shale.
Gravel, sandy, fine to medium
gravel, coarse sand, predominantly
well sorted, subangular to
subrounded, predo!.linant1y 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 wel I
sorted.
Clay, sandy, silty, pebbly, dark
gray, plastic and cohesive (till).
Clay (as above), interbedded
detrital lignite (till).
Sand, gravelly, clayey, very fine
sand interbedded with fine gravel
poor 1y sor ted, (poor samp 1e
return), predominantly very fine
sand.
Clay, silty, sandy, dark gray,
moderately compact, 30% silt,
moderately cohesive, sand lense
at 158-1601 (till).
Clay, dark gray, very compact,
interbedded with dark brown
carbonaceous material and lignite.
Lignite.

0-17

17-48

~
53-56

75-84

48-53

56-67

84-104

67-75

136-151

151-160

171-180

104-136

160-171
27

RESISTANCE (OHMS)•

160

80

180

140

60

40

20

POTENTIAL (MV)..•..



TEST HOLE 10093

LOCATION: 159-93-27CDC DATE DRILLED: 617178

ELEVATION: 2202
(FT, MSL)

DEPT~: 160
(FT)

144-160 Clay, sandy, si lty, interbedded,
medium gray, silLy clay and
dark brown carbonaceous clay and
lignite and thin bedded sand.

DESCRIPTI.JN OF DEPOSITS

Clay, s i 1ty. rnel! i uln da rk gray,
stocky, poorly compact, not
too plastic, 4010 silt, oxidized.
Clay, silty, sandy, pebbly,
yc 11ow-browll, compac land p 1ast ic.
ox id i zed, sa nd 11' -13' (t i ] 1) .
Clay (as above), llnox id i zed,
compact, dark gray, plustic
(t ill) .
Gravel, sandy, clayey, fine to

ed ium-g rave !,-riled i 11111 Lo_coa r se
sand, sl ightly clayey, predomi-
nuntly fine gravel. subangular,
fairly well sorted.

Clay, silty, Sundy, pebbly,
dark gray, Illouerdtely compact
to plastic, sand lensc 88'-901

with detrital cadI.

0-11

11-23

RESISTANCE (OHMS)------- ~

~

20

40

80

60

100

POTENTIAL (MV)

28

180



TEST HOLE 3511

LOCATION: 159-93-28BAA

ELEVATIOt\l: 2200
(FT, MSL)

DATE DRILLED: 7/31/67

DEPTH: 140
(FTl

POTENTIAL (MV) RESISTANCE (OHMS)----- ----.---.....,...--- ~

- 20

•...40

- 60

- 80

- 100

- [20

- 140

- 160

29

~---I"- 180

DE~::;CRIPTIJNOF DEPOSITS
0-18 Gravel, fine to coarse, sandy,

poorly sorted, subangular to
subrounded, not too heavily
iron-stained, predominantly
limestone and granitics,
moderalely rough drilling,
probably dry to 131•

18-21 Clay, s i1ty wi th pebblcs,
medium olive brown, soft,
moderately cohesive, oxidized
(t i \1) .

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

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

29-37 Sand, medium to coarsc, gray,
subangu1ar 1 ignite chips but
generally subrounded, wel I sorted.

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

45-58 Clay, silty with pebbles and
sand lenses, olive gray, soft,
cohesive (sand is 10ose){till).

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

73-90 Clay, silty, light olivc gray to
olive gray, soft, cohesive,
laminated.

90-98 Sand, fine, clayey, olive gray
to dark greenish-gray, soft,
moderately cohesive, highly
1 ign i tic:

98-115 Clay, silty, light olive gray
to olive gray, moderately soft
to sl ight1y hard, smooth, very
1 ightly compacted, highly
calcareous.

115-123 Shale, Iight greenish-gray,
slightly hard, smoolh, slippery,
very tight, sha1ey cuttings.

123-140 Shale, sandy, light 01 ive gray
to brownish-gray, sl ightly hard
and brittle, very 1 ighl1y
compacted, drills fairly easy.



TEST HOLE .<;512

LOCATION: lS9-93--34BM

ELEVATrOl\l; 2203
(FT, MSL)

DATE DRILLED; 7/31/67

DEPTI-l: 160
(FT)

145-160

131-145

POTENTIAL (MV) RESISTANCE (OHMS).., ----.--.,.....-- ..

- 20

;- 40

- 60

,...80

-100

0- 8

8-17

17 -57

57-67

67-77

77-91

Sll-131

DE~)cRrPTrJN OF DEPOSITS
Clay, silty, moderately olive
brown, soft, cohesive, uxidized.
Clay, silty to sandy, with pebbles,
dusky yellow to moderately olive
brm'm, soft, cohesive, oxid i zed
(till).
Clay, silty and sandy with
numerous pebbles and lignite
chips, olive gray, medium soft,
cohesive, tight (till).
Gravel, fine and medium, moderately
well sorted, suhangular and sub-
rounded, predominantly limestone
with some granitics and shale,
appears to be fairly clean.
Clay, silty to sandy with pebbles,
olive gray, moderately soft,
cohesive, tight, tough (till).
Santi, fine to mediwn gray, very
highly lignitic, well sorted,
generally subrounded.
Clay, silty to sandy Ivith numerous
pebbles ano frequent limestone
gravel lenses, moderately suft
to slightly haro, very light,
moderate1y ruugh drilling.
Shale, silty, light olive gray
to light greenish-gray, slightly
hard and brittle, smooth, very
tight.
Shale, scmdy, light 01 ive gray to
brownish-black, moderately soft:
to slightly hard, lam illated,
tight.

- 120

I- 140

,... 160

'--- .•..•.180

30

Observation Well
Depth == 2]1
S.T. ~ 181 to 211

Water level below land surface
8/10/67 13.30 ~/11/68 12.27
9/14/67 13.69 5/14/68 13.42

10/12/67 13.27 6/1~/68 12.40
11/U7/67 13.22 7/10/68 12.88
12/05/67 13.10 8/01/68 1~.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 ]1/05.68 12.75



TEST HOLE lO()96

LOCATION: 159-93-35bbd

ELEVATIOr-.: 2189
(FT, MSL)

DATE DRilLED: 617178

DEPTH: 120
(FT)

RESISTANCE (OHMS)- .

Observation Well
Depth"" 461

S. I. = 43' - 46'

~ n- 3~ Clay, silty, sandy, yellow-
brown, very sticky clay, 30%
silt, 20% very fine sand.
Gravel, sandy, fine to rTleuiulll
gravel, coarse sand, predominantly
fine gravel, well sorted,
subrounded Lo subangular,
predominantly carbonates and
shale, quartz, oxidized.
Clay, silty, sandy, gravelly,
yellow-brown, moderately plastic
and_cohe' clay, ox id ized (t ill) .

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
(t i 11) .
Grave 1, sandy, fine to [!lediurn
gravel, fine to coarse sand,
predominantly fine gravel, fairly
well sorted, subrounded,
p redom inan t 1Y ca rbonales (35%),
sha 1e (30%), quartz (208).

4]-82 Clay, silty, sandy, pebbly,
dark gray, poorly to moderately
plastic and cohesive, 30% lignite
sa nd (t i 11 ) .

32-120 Clay, sandy, 1ight gray-green,
very compact, 40% very fine sand
interbedded with beds of 1ignite.

DE<3CRIPTIIN OF DEPOSITS

-~120

80

40

60

20

POTENTIAL (MV)-

140

160

31

180



TEST HOLE 10103

LOCATION: 159-92-31 CBB

ELEVATIOt\i: 2216
(FT, MSL)

DATE DRILLED: 6- J 3-78

DEPTH: 60'
(FT)

RESISTANCE (OHMS). » DESCRIPTIJN OF DEPOSITS

Gravel, sandy, very.fin~ to
vcry-coarse,-predomlnantly
fine gravel (50%), fairly
well sorted, subrounded to
rounded, gravel predomin~ntly
carbonates, shale, sand
predominuntly quartz carbonates
and shale, oxidized.
Clay, sandy, silty, pebbly,
oxidiLed, 01 ive green to dark
gray green (unoxidized),
cohesive and plastic clay,
not too compact very sandy,
51 ightly silty (till).
Sand, very fine to coarse,
predominantly fine sand (80%),
very well sorted, subrounded,
predominantly quartz (40%),
carbonates (30%), shale.
Lignite interbedded with medium
gray compact clay dnd very fine
clayey sand.

0- 8

30-46

46-60

(

~8-J

20

80

40

60

POTENTIAL (MV)..

Observation Well
Depth'" 42'
5.1. '"36'- 42'

100 Water level below land surface
6/14/78 17.681

120

140

160

32

180



TEST HOLE :;:;84

LOCATION: l5Sl-093-36AAA

ELEVATIOr-.: 22St:!
{FT, MSL}

POTENTIAL (MV) RESISTANCE (OHMS)
I --""",""---r--- JL

DATE DRILLED: 8/12/66

DEPTH; 120
(FT)

DE(ICRIPTIJN OF DEPOSITS

- 20

- 40

,.....60

I- 80

-100

0- 1 Topsoil, very fine ";(indyloalll,
black.

1- 9 Sand, ver'y fine, clayey and si] ty
with pebbles, yellowish gray,
soft, slightly to motlcrately
cohesive, oxidized (till).

9-29 Clay, silty and sandy with pebbles
and rocks, moderately olive brm·m,
soft to motlerately soft, cohesive,
oxidizes (till).

29-55 Clay, silty, and sandy with pebbles
cmd rocks, olive green, moderately
soft, moderately cohesive, tight
(till).

55-61 Sand, fine to medium, greenish
gray, moderately well sorted,
subrounded.

61-66 Clay, mctlium hluish gray, soft,
cohesive, moderately plastic.

66-73 Sand, medium greenish-gray, well
sorted, subrounded.

73-76 Clay, medium bluish gray, silty,
soft, cohesive.

76-90 Sand, lIIedium,greenish-gray, well
sorted, subrounded, clean.

90-99 Sh:011e, medium gray, slightly hanl,
moderately brittle, very tight.

99-107 Lignite, black, fr'actllred.

- 120

- 140

I- 160

180

107-120 SheLle,medium gT<:IY to gr'eeni.sh-
gray, slightly hard, brittle,
smooth, tight.



TEST HOLE 10090

lOCATION: 159-93- 36AAAZ

ELEVATION: 2255
(FT, MSll

DATE DRillED: 6/6//8

OEPTI-1: 120
(FTl

DE~CRIPTIJN OF DEPOSITS

CI.:IY,samJy, <,i1ty, pebbly,
moderately yel low-brown,
moderately compact and plastic,
oxidized, very s.:Indy (till).
Cluy, sandy, silty, pebbly,
medium gray-green clay, compact
and plastic samJy gravel lense
36'- 38' oxidized (till).

Clay, sandy, silty, pebbly,
dark gray, green, very compact
clay, plastic, very sandy and
s i 1t y, ox id i Led (t ill) .
Sand, silty, very fine to coarse,
predominantly fine sand, 30%
sill, predominantly quartz
c~b?n~es wilh 20~ coarse
llgfllt~ d.

y, light gray, very
plaslic and moderately compact
clay.

nd, sllly, very fine to coarse
ith 30% silt, predominantly

fine sand, fairly well sorted,
predominantly quarL7 carbonates,
sha Ie, mode ra te 1y we 11 I-ounued.
L i gn i te inte rbeudp.d \o/ith gray
sandy silty clay, lignite ueu

~4'- 971
, dark gri'JYclay, very

compact and plastic Y7'- 104',
1 ignite lOll' - 109', drlrk !Jray
sandy clay, very compact, fine
sand.

0-16

16-41

41-54

94-120

5 -

20

RESISTANCE (OHMS)
JI

40

80

60

POTENTIAL (MV)•

140

Observation Wel i
Depth = 91 F

5.1.=85'-91'
Water level Below Land Surface

6/14/78 46.85

160

180



LOCATION: 159-93- 36AAD

ELEVATION: 2231
(FT, MSL)

TEST HOLE 10102
DATE DRILLED: 6/13178

DEPTH: 100
(FT)

'te interbedded with compact,
very cohesive and brittle silty
clay, 1ignite 82-8]1, 94-1001

•

DESCRIPTIJN OF DEPOSITS

Clay, silty, sandy, pebbly,
yellow-green, cohesive
compact, oxidized, very plastic,
gravel lense at 141 and 24' (till).
Clay, sanuy, silty, olive-green,
very fine sand (40%), moderately
compact, not too plastic,
moderately cohesive, oxidized,
gravel lense at 27\ to 281 (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 30Z clay, poorly

ted, predominantly carbonateS,
shale, and quartz.

0-21

21-39

100

80

60

40 r-'-----""7'

RESISTANCE (OHMS)..POTENTIAL (MV)
••

120

140

160

35

180



LOCATION: ] 59-93-36ABA

ELEVATION: 2252
(FT, MSL)

TEST HOLE ]010]

DATE DRILLED: 6 - ] 2 -78

DEPTH: 120
(FT)

POTENTIAL (MV)..• RESISTANCE (OHMS).. DESCRIPTIJN OF DEPOSITS

C J uy, s i]t y, sandy, pebb] y,
yellow-green, oxidized, poorly
to mederalely cohesive, boulder
at J' and ]9' (till).

-50

50-61 Clay, silty, dark gray, very
silty (40-508) cohesive and
moderately plastic, not too
compact, unoxidized.

6]-81 Sand, clayey, silty, ]ight
green, very fine to medium,
20-30% clay, 20% brownish-
black silt, predominantly

lne sand, 1)00r1y sorted,
fairly moderately cohesive.
Sa nd, s i]ty, ] ight brown,
very fine to medium, 20-30% silt,
predominantJy fine sand, well
sorted, rounded, predominantly
quartL, curbonutes, and shale.
Clay, silty, medium to dark
gray, cohesive, very plastic,
20-30~ bJack silt, not too
compact, sticky.

101-]20 Lignite interbedded with dark
~gray, compact and very cohesive

si Ity clay, 1 ignite at 10J ,- ]031,

] 06 I - 107 I, 115' - ]20' .

20

40

60

80

roo

~

120 _~

140

160

36

180



TEST HOLE 10105

LOCATION: 159-93-36BAA

ELEVATION: 2212
(FT, MSL)

DATE DRILLED: 6/20/78

DEPTH: 240
(FT)

RESISTANCE (OHMS)
•• DESCRIPTI0N OF DEPOSITS

Clay, silty, sandy, pebbly,
1;ght 01 ive-green, moderately
compact and cohesive, moderately
plastic, oxidized, gravel (lenses
at 5',8',12' (till).
Clay (as above), dark gray-green,
unoxidized, moderately compact,
gravel lenses at 171, 23', 491

(till) .
Silt, sandy, dark brown-gray,
si lt, 30% very fine, 1ight
gray sand.

0-1

12-46

46-56

59-73

56-59 Sand, very fine to medium,
ted, predominantly

fine sand, subrounded to
predominantly quartz,

c nates and shale.
Grav ndy, fine granular
gravel, 10% medium and coarse
sand, predominantly fine gravel,
well sorted, subanguJar to
rounded, predominantly carbonates
(40%), shale 00%).

C~80 Clay, sandy, silty, 1ight gray,
30-40% very fine sand, 20-30%
s i 1 t.

80-·100---6 ,sandy, pebb 1y, da rk gray
to black, mOderately compact and
cohesive, interbedded fine
gravel-sandy, predominantly
coarse sand.
Gravel, fine to medium,
predominantly fine, fairly well
sorted, predominantly carbonates
and shale, subrounded to
rounded.

104-191 Clay, si lty, sandy, pebbly,
dark gray. compact, cohesive
and moderately plastic, very
sandy, detrital lignite and
sand lense at 116'- 1191 (till).

191-206 Sand, silty, clayey, dark brown,
30-40% si It, 20-30% clay.

206-222 Clay, s i 1ty, sandy, pebb 1y,
dark gray, compact, interbedded
detrital lignite.

222-230 lignite
(continued)

20

40

80

60

100

120

160

140

180

POTENTIAL (MV)--



TEST HOLE 10101,

LOCATION: 159-93-36ABC

ELEVATIO~; 2200
(FT, MSLl

DATE DRILLED: 6/13/78

DEPTf-l: 100
(FT)

POTENTIAL (MV) RESISTANCE (OHMS)
)I

DESCRIPTIJN OF DEPOSITS

Clay, sandy, si lty, gravelly.
olive gray, compact, cohesive,
moderately plastic, oxidized,
thin gravel lcnse at 12' (till).
Clay (as above), dark gray,
unoxidized, silty, sandy,
~ravelly, thin gravel lenses
at 25' and 49' (Lill).

Gravel, sandy, fine to coarse
, ver se sand,

predominantly fine vcl.
we ll-sorte, anyu 1a r to
rounded, predominantly
carbonates and shale, quartz.
Clay, silty, sandy, medium
gray, cohesive and moderately
pbstic, 20-30% slit.
Sand, s i1ty, clayey, 1 ight
green, vcry fine sand, 20% silt,
20% clay, fairly cohesivc.
Clay. s1 Ity, medium dark gray,
very compact and nearly brittle.

0-13

13-60

76-86

69-7680

100

60

120

Observation Well
Depth = 65'
5.1.=62'-65'

Water level below land surrace
6/13/78 2.~5'

140

160

37

180



200

220

c ~L...-_....•...=-240 -.

10105 continued

230-240 Clay, dark gray, very compact.
and brittle, interbedded lignite.



TEST HOLE 10100
LOCATION: 159-93-36BAB DATE DRILLED: 6/9/78

ELEVATION: 2200
(FT, MSL)

DEPTH: 180 r

(FT)

RESISTANCE (OHMS)

15-63

74-86

63-74

DESCRIPTIJN OF DEPOSITS
0- 15 Clay, silty, sandy, pebbly,

moderately cohesive and plastic,
yellow-green clay, very silty,
sandy with pebbles common to
only slightly pebbly, oxidized
(till) .
CI~y (as above), dark gray to
gray-hrown (till).
Gravel, sandy, fine La coarse
gravel, fine Lo coarse sand,
predominantly fine gravel (60%)
well sorted subrounded
predDminantly carbonates, shale,
quartz.
Clay, silty, dark hrOl'in, silty
clay, moderately plastic and
cohesive.

86-90 Silt, clayey, dark brown silt,
_-2nly slightly clayey, poor

sample returIl, poorly cohesive.
90-103 Gravel, sandy, fine to coarse

gravel, well sorted, angular
~to-:founded, predominantly medium

~gr~l, predominantly shale,
~aTb(iilates, quartz.

______ 103-12S..:::-silt-,' c.layey, dark brown silt,
'------ only slightly clayey to

m~s..rately d<Jyey with a layer
of 'ftgni te-1-16 I - ] 17' ~nd a
few very thiri'oeds of gravel,
poor-return~ cohesive,
coarse gravel 1221- 125'.
Clay, silLy, sandy, dark brown
clay, 30-40% silt only slightly
"andy, moderately plastic and
cohesjve (till).

lay, silty, sandy, pebbly,
dark gray. fairly moderGtely
plastic and cohesive, very silty
and sandy, sand and gravel lenses
164'- 170', and detrital lignite.

170-180 Clay, sandy, silty, light green
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.

Ohservation I~'ell
Oepth '= 7l!
S.l. ~ 68' - 71'

Water level below land surface
6/13/78 6"]~

20

40

80

60

100

120

140

POTENTIAL (MV)..•



TEST HOLE 10106

LOCATION: 159-93-36sSA

ELEVATION; 2217
(FTJ MSl)

DATE DRILLED; 6/20/78

DEPTH; 80
(FT)

DESCRIPTIJN OF DEPOSITS

Clay, silty, sandy, pebbly,
light 01 ive green-yellow,
oxidi~moderately compact
and cohesive gravel Jense
3 '- 6 '-1Jj 1 I ) •
Sand, 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 fine granular
gravel, well sorted, subrounded
to rounded.
Clay (as above), oxidized,
light 01 ive-green.
Sand, very fine to coarse,
predominantly medium sand,
unoxidized, well sorted,
subrounded to rounded,
predominantly quartz, shale.

0- 9

15-26

26-28

28-32

RESISTANCE (OHMS)
••

eo

20

POTENTIAL (MV)..

100

120

140

160

41

180
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Table 3 -- Oi"olved chemical constl tuents in '.-iater-- thel r effects
upon usability a~d reG~cnded CQnc~~t~aticn limits for
dome.tlc and municipal water s~p~lles In North Dakota.

Co~st ituent
or

Parameter
EHects or d iH"hed
cc~stltue~ts on wat~r u~e

5ug'lested Iimi ts
for d r inki ng wefer
in Noeth Oakot ••

U.S. Pub1 ic He ••1 th
Service recomm~nd~d
1 ienlt5 foe de i~k; n~ water'

Const Ituent
or

Paeameter

S ug~e sted ll-n i ts
£ffec~5 of di~$olved for dri~kTng wafer
~on~tjtuent~ on w~ter use fn North Dakota

u. S. P~b Iic rleaIth
Seevice recommended
Ilml ts for dr ink ing "a ter2

Iron
(Fe)

Manganes ••
(I1n)

Ca 1c ium(Ca}
and

Ha.-snes iUm

(I1'l)

SiXI ; um
(Ne)

N" phys i" Io'lica I
sign 1f ic ance

(o~centratic,~ over 0,1
mgll wi II CaJ,e 5ta i n-
ing of f I><t~res, Ovee
0_5 mgil may im~ar,
ta5te acd cclors to
forxJ a~~ Jei~k.

Prod~ce~ bla~~ 5tainln~
w~en pre~ent in amou~ts
exceeding 0.35 mg/l

C~~cium and ~agne~ium are
tre Fr ima ry CaU~~' of
hardres •. High conce~tra-
t r ons m..::iy have .t'! 1."3:xat ive
~ffect on oer~On~ ~ot
aCC"' tomed to th i s
t·~·pe t::f Wmter 4

No oh,s io I og; Ca I .; g-
~ific~nce except fOi
"eo"l~ OP .alt-free diets.
Do~s ~~~e an effe~t O~ t~~
lrrig~tio~ u5age of water.

0.3 "",/1

0,05 m'l/l

ChlorIde
(cl)

F lour I de
(F)

BorOf'
(B)

O~er 250 m9/1 may Impart
a ~~lty taste~ gre2tly
exce~~;ve concentL2tjon~
m~v be "hY5lologicaliV
harlnful. humans ard
animal, may adapt to
hi~her concentrations.

rlourid~ he1~s preve~t
toot, ~ecay wIthin 'peC-
i f i ed I i m 1 t s. ~ igr.e r
~~centr~t~GOS cau~e
mot tied teeth.

Ov~r 45 mg/I can be
to" i c. to in+~Hlt'5.
l~~~er CD~centr~tl~~
can be tolerated by
adults. More t~an 20)
r./1 met heve a deleter-
i"us effect on livestock
h~a I th

NO phys lologlcal ,Ign i-
flc~nce. G~€ater than
7,0 ~9!1 I~Y ~~ ~Ptrl-
me~t~ 1 to m"ny p Ia~ts

limits of 0.9 mg/!
to 1.5 mgl I

250 "'g! I

Reco~~ded 1imits depenc on
evere'le of oelly temperatures.
lim;ts re~ge from 0.6 ~g/l at
32°C. to 1.7 "'g! I at 1 D C.

45 mg! I

Potas.~I\n
(K)

Bicerbonate
{rlCC31

and
Caebon;;te
(C03]

Percent
Sodium and
Sodium Ad-
sorption
Rat 10 (SAR)

Sm~'l amounts of Dotas5iu~
~r~ esscn~lal to plant and
anf~al ~utrition.

No definit~ signlflca~ce,
but high bicarbo~ate
contert will impart a
flat tast~ to wat~r.

Combines with Calcium to
focm sc~le. Mor~ than
5,lO mg/i ta He s b itte r
and may be a laxative

Indicate the sodium
halar~ of Irrigation
wa-tE!f" •

0-3~n mg!1 M low
300-700 mg!1 - high
over-700 my!1 M very

high

250 mg! I

Totitl
d i5>0 I ~ed
so-' Ids

H ••rdness
(as

CaC03/

pH

Specific
C""ductance

~crson~ may become
eccustomed to water
,o~ta:hlng 2.CJ~ mg/l
or more dl ••olved
'0 I ids.

Increases 50ap cons~M
lion, but can be removed
b~ a w~ter-softening
syst€":"I.

Should be betw~en 6.0
dn~ 9.0 For dome'tlc
con s.urnp t ion

An electrical indicatlo~
of total dissolved solids
measueed in mlcromhos per
Centimeter at 25°C. Used
primarily for lrrig~tion
en~lyses,

0-5eo mq! I - low 500
500-140[ mg/I dv~rag~
140C-25CO mg/l high
ovee 25CO mg/l very

high

OM200 mg/I - low
200-3JO mg!1 average
300-450 mg/I Aigh
over ~50 mg/I very

hlSh

mg/I

1. SChmid, R. W., 1%5. Water Cua Iitv E><pIMat: o~: North Dakota State '~itter
(orrrniss lo~. uopub IIshed repor t, F IIe No. 989.

2. u. S. Publlc rle,,1th ServIce, 1962. Publ ie !iealth Ser~ic •• Oeinkln'l Water S titf1ditrd. :u.s. PublIc Health 5ec~lce, Pub. No. 956, 61 p.
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