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GROUND-WNrERCONDITIONSIN THEVICINITYOFASHLEY

McINTOSHCOUNTY,NOHTHDAKOTA

By
P. G. Randich

Introduction

In answer to i9. request by the mayor and city council of Ashley,

N. Dak., a study of the ground-water conditions in and around Ashley

was undertaken by Herbert H. Sand, Deputy State Water Geologist, (u~ub-

lished typewritten report in files of North Dakota Geological Survey,

1937). Since 193'7the city has constructed two wells (table 1, 130-69-

31baa and l30-69-31aab); they prOduce sufficient water for the city's

present (1961) nel:ds from sand and gravel deposits in the glacial drift,

but some of the mineral constituents of the water exceed the recommended

limits of the U.S. Public Health Service (1946) for drinking water.

In .April 1959 another request for a study of its water supply was

submitted by the city council of Ashley to the North Dakota State

Water Conservation Commission, and as a result the present investigation

was begun in July 1959. The purpose of the study lIas been to determine

the availability of ground water in the area and to try to locate

additional ground water that might be less highly mineralized than

that presently being used by the city. The investigation, one of

several being made by the U.S. Geological Survey, GroundWater Branch,

in cooperation with the State Water Conservation Commissionand North

Dakota Geological Survey, included inventory of wells, test drilling,

and a geologic reconnaissance of the area. A drilling machine owned

by the North Dakota State Water Conservation Commissionwas used to

drill 15 test holes during the latter part of July and early August 1959.

- 1 -
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The area described is in south-central McIntosh County and

encompasses132 square miles in and around the city of Ashley. It

is in the Missouri Plateau section of the Great Plains province of

Fenneman,(1931, p. 72). (See fig. 1.) State Highways3 and 11 and

a branch line of the Minneapolis, St. Paul and Sault Ste. Marie

Railroad pass through tshley. The average annual precipitation for

65 years for which data are available is 16.50 inches.

Well-numberingsystem

Thewell-nunbering system, illustrated in figure 2, 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 s':cond numeral denotes the range west, both referred to the

Fifth princ ipal meridian and base line; the third numeral denotes

the section in which the well is located. The letters a, b, c, and

d designate res:gectively the northeast, northwest, southwest, and

southeast quartl:r sections:l quarter-quarter sections, and quarter-

quarter-quarter sections (lO-acre tracts), as shownon figure 2.

Consecutive terminal numerals are added if more than one well is

shownin a 10-al:::retract. Thus, well l30-69-7a.cb is in the NV1tSW+NEt

sec. 7, T. 130 N., R. 69 vI.

- 2 -
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Ground-waterconditions and geology

TheAshley area is covered by glacial drift of Wisconsin age.

The drift consiflts of till, outwash, lacustrine deposits, and deposits

that maybe kamElS.The drift at the surface maybe divided into

stagnation moralne, stagnation outwash, and glacial-lake beds.

Lacustrine deposits northeast of LakeHoskinsmaybe either late

Pleistocene or Hecent in age.

The largest source of groundwater in the Ashley area is from

relatively thick glacial drift. Muchof the drift consists of till.

The thickness of the till -- which is madeup of clay, silt, sand,

gravel, andboul<iers-- ranges from 74 feet in test hole 1562 (130-70-

l3aaa) to at least 262 feet in test hole 1565 (130-69-30ccc) (fig. 3)

and is probably thicker, as the drilling did not penetrate bedrock

at this location. Isolated sand and gravel lenses occur within the

till and range :in thickness from 2 feet in test hole 1574 (130-70-

23cdd) (table 2) to 20 feet in test holes 1564 (130-70-25aaa), 1566

(130-69-30ddc), and 1569 (130-69-31ddc). (See fig. 3.) The water-

yielding deposits in test holes 1564, 1566, and 1569, which consist

of fine to mediumgravel, coarse sand, shale pebbles, and lignite

fragments, are about 20 feet thick and occur at about 150 to 180 feet

below the surface. They are probably hydraulically connected and

thus mayconstitute a single aquifer; this aquifer, which yields

the present (1961) Ashleywater supply, is the best aquifer penetrated

by test drilling.

- 3 -
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Test drilling in the stagnation outwash deposits showedthat

in general silt and clay are at or near the surface. A shallow sand

and gravel layer was penetrated in test holes 1571, 1576, and 1573

(fig. 3), but it probably would yield sufficient water only for

ordinary domestic and farm use.

The bedrock.underlying the glacial drift -- the Pierre Shale

of Late Cretaceous age - - was penetrated by 13 test holes. The

depth of the Pierre below the land surface ranges from 74 feet in

test hole 1562 (130-70-13aaa) to 224 feet in test hole 1569 (130-69-

31ddc). The shale yields small amou.'1.tsof highly alkaline water

that 1s used for stock watering at a few places.

Groundwater in bedrock formations underlying the Pierre generally

is highly mineraliced also and, therefore, is unsatisfactory for

most uses. ThE!Dakota Sandstone of Early Cretaceous age, which is

aobut 2,100 feE!tbelow the land surface in the Ashley area, yields

relatively large quantities of saline water.

- 4 -



Water-level fluctuations in two private wells in the Ashley area

have been publ:ished in Hater-Supply Papers of the U.S. Geological

Survey. The tw'Owells, l30-69-7cdl and l30-69-7cd2 (table 2)

are shallow anli drawwater from till. Water levels in the wells

range from less than 2 to about 15 feet, depending largely on

seasonal fluctuations in replenishment and natural discharge. The

records of the flucutations are in the following U.S. Geological

Survey Water-Supply Papers: 8!~5(po 357-8), 886 (p. 545), 908

(p. 264), 938 (p. 210), 946 (po 251), 988 (p. 323), 1018 (po 245),

1025 (po 234), 1073 (po 325), 1098 (p. 303), 1128 (p. 271), and

1158 (p. 318).

Quality of water

Chemical-analyses data (table 3) of water samples from wells

in the Ashley area indicated that the quality of ground water is

generally poor. The sampledwells all produce from water-bearing

sand and gravel deposits within the glacial drift. The dissolved-

solids content ranged from 790 ppm(parts per million) in well

l30-69-l9bccl to 2,440 ppmin well l29-69-7acb. The water was

generally of the sodiumsulfate and sodiumsulfate bicarbonate

types. Data from the analyses indicate that the range of hardness

in the glacial.-drift aquifers maybe wide.

- 5 -



Conclusions El.Ildrecommendations

Groundwater occurs in Md near Ashley in glacial drift Md

bedrock aquifers. Relati vely shallow 'tvells in the drift supply

sufficient water for domestic and stock use. Larger supplies are

withdrawn from a deeper water-yielding zone in the drift by wells

used to supply the city of Ashley. Another potential source of

water is frOID.bedrock formations ,particularly the Dakota Sandstone.

Because the ])akota yields highly mineralized water and lies about

2,100 feet bl:!lowthe surface) it is not economically feasible to

tap this source for domestic or public -supply use.

From existing knowledge it appears unlikely that ground water

of muchbett'er quality than the present (1961) Ashley public supply

can be found near the city. Therefore it maybe worthwhile to

consider treating the present supply.

Although probably adequate for the present (1961) needs, the

quantity of water available from.the source that supplies the Ashley

municipal wa.ter-supply system maynot be large enough to meet

substantial increase in demand. Therefore periodic measurements

should be ma.deof the water level in the city wells or preferably

in a nearby small-diameter observation well of the same depth.

Relatively fixed water levels in such an observation well throughout

a long period of time would indicate that the ground-water reservoir

is not being depleted and that the municipal wells may remain in use

at about the samepumpingrate indefinitely. However, progressively

declining water levels would indicate that the water is being mined

and that thE~recharge is not sufficient to keep up with the

withdrawal.
- 6 -



TABLEl.--Records of Wells

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

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

Location
No.

Owner or name Depth
(feet)

Diameter
or size
(inches)

Type Date
completed

129-69
2tlbcl Oscar Herman 36 + 24 Dr 1957
2dbc2 .. do .••. 18 24 Dr
L~-dbb Sam "ft.1agemann 75 24 Dr ·...
6bbb Otto Rott 38 36 Dr 1951~
7acb Raymond Klipfel 107 24 Dr ·...
8d'bdl AUgllStMaas 92 24 Dr 1954
8dbd2 •• do •••• 40 24 Dr ·...
9abd Richard Vanourny 110 24 Dr 1954
9ddd v111lis Roeszler 95 24 Dr 1927
llcdc G. 're Nitschke lt~ 48 Du 1959
llcddl •• d,::> •••• 72 24 Dr 1953
llcdd2 •• dl:) •••• 14 24 Dr 1959
llddcl John Martz 82 24 Dr 1909
llddc2 •• dc) •••• 17 24 Dr 1953
l5ccd Willis Roeazler 28 24 Dr ·...
l6cdd Walter Ehley 25 24 Dr 1957
18bbb Test hole 1571 115 5 Dr 8- 5~59
19bbbl Albl~rtW. Jenner 68 24 Dr 193t~
19bbb2 •• 'de) •••• 68 24 Dr
19dbcl Jacob Glaesman 94 84 Dr 1919
19dbc2 •• d<) •••• 24 24 Dr 1924
19dcl Henry Glaesman 93 24 Dr 1923
19c1c2 •• dej •••• 18 24 Dr ·...
20daa Otto Funk 45 24 Dr 1958
2ldab Julius Klipfel 25 48 Du ·...22cdc Howard Klipfel 24 48 Du ·...
24ddd Tes·chole 1572 115 5 Dr 8- 5-59
26e.bbl C. if. Nitschke 60 36 Dr ·...
26abb2 •• d(:> •••• 60 221- Dr .....

- 713.-



and Test Holes

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

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

Depth to
water below
landsurf'ace

(feet)

Date
of' measure-

m.ent

Use
of

water

Aquifer Remarks

........ .... S Sand Supply adequate •

........ • • • • D •.do •• • .Do ••••
37 .' ... D,S ...... • .Do ••••
25 'I ••• S • .do •• •• Do ••••
2 .' ... S ...... Supply adequate; see chemical

analysis.
52 " ... D,S · .do •. Supply adequate.
30 D •.do •• • .Do ..•.

•••••••• I•••• D,S ...... · .Do •••.
40 D,S ...... • .Do ••••
10 ~.... D,S Gravel • .Do ..•.
41 '.... S Sand Supply inadequate, alkaline.
10 ·... S Gravel Supply adequate.
(jJ ·... D,S Sand Supply adequate, alkaline.
12 ·... D,S • .do •• Supply adequate.
10 ·... S • .do .. • .1)0: ••••
20 ·... D,S ...... Supply inadequate.

•••••••• ·... T ...... See log.
........ ·... D •.do •• Supply adequate.
........ ·... S · .do .. •• Do ••••

54 ·... S Gravel Supply adequate, alkaline.

20 ·... D Sand Supply adequate.
60 ·... S Shale Supply adequate, alkaline.

5 ·... D,S Sand Supply adequate.
10 ·... D,S · .do .. •.Do..••

........ D,S • .do •• • .Do ••••

7 ·... D,S · .do •• •.Do ..••
•••••••• ·... T •••••• See log.
........ ·... S · .do .. Supply inadequate, alkaline.

........ ·... D,S ...... • .1)0: ••••

-7b -



TABLE 1.--Records of Wells

Location
No.

Owner or name Depth
(feet)

Diameter
or size
(inches)

Type Date
completed

129-69 (Cont.)
27abb1 R~,rmond W. Klipfel 26 30 Dr 1957
27abb2 • .<ic .•.. 125 16 Dr 1954
2'(ccc1 Fred Roffman 120 24 Dr 1957
27ccc2 •• <io •••• 130 24 Dr 1957
28cdd Ccro1ine Hoffman 95 24 Dr 1934
29cdd Ed Lippert 30 30 Du 1919

129-70
2aaa Kenneth Lynn 50 30 Dr 1958
2e.bd •• (io •••• 30 30 Dr ·...2bc •• d.o •••• 90 24 Dr 1958
300(11 Ma.::>cWishek 16 48 Du 191+9
3add2 • .(io •••• 12 36 Du ·...
)-1-cdd Otto Rott 90 21~ Dr ·...
8aaa Julius Pfeifle 90 24 Dr 1929
12baa Christ Bender 98 30 Dr 1949
12bbd Ben Bender 95 2!~ Dr 1951
13aaal John J. Rau 74 24 Dr 1942
13aaa2 • .d.o •••• 62 24 Dr 1949
13ddc •• d.o •••• 30 24 Dr · ...14a.ab Mrl). John Gross 80 24 Dr 1929
14cda1 Christ Gross 70 24 Dr 1919
14cda2 •• <io •••• 15 24 Dr 1929
15daa1 Ed~oTardSchauer 96 24 Dr 1941
15daa2 •• d.o •••• 25 24 Dr 1941
19ccc William Pfeifle 119 24 Dr · ...
20dbc1 Gordon Roffman 34.2 36 Dr 1958
20cibc2 •• (10 •••• 30 + 30 Dr ·...
22a.ab EdioTardSchann 65 24 Dr 1928
22ccd OSioTaldH. Weisser 85 36 Dr 1940
24bbc Unlmown 69.7 24 Dr ·...
25ba Jolm W. Jenner 52 24 Dr 1919
26aab Walter Retzer 72 36 Dr 1956
26dcc1 Julius Retzer 84 24 Dr 1950

- 8a -



and Test Holes ..- Continued

Depth to
water below
land surface

(feet)

Date
of measure-

ment

Use
of

water

Aquifer Remarks

8 ·... D,S Sand Supply inadequate, alkaline.
50 ·... S · .do .. • .Do ••••

........ ·... D,S ...... Supply adequate •

........ ·... S ...... · .Do .•.•
45 • ••• D,S ...... Supply adequate, alkaline.

........ S · .do .. Supply adequate.

20 ·... D,S · .do .. Supply inadequate.
15 ·... S · .do .. Supply adequate.
30 ·... S • .do •• • .Do••••
10 ·... S • .do •• •• Do ••••

6 ·... D · .do .. • .Do .••.
........ ·... ~S ...... •.Do.•••
........ ·... D,S ...... · .Do ••..

58 ·... D,S · .do .. • .Do ••••
........ ·... D,S · .do .. • .Do ••••
Flm-T ·... S · .do .. Supply adequate, alkaline.
Flow ·.... D,S • .do •• • .Do ••••

20 ·... S · .do •• Supply adequate.
........ S ...... Suppity· inadequate.

62 ·... S Shale Supply inadequate, alkaline,
high iron content.

14 ·... N Sand Supply inadequate.
69 ·... S Gravel Supply adequate, alkaline.

7 ·... D .. do .• Supply adequate.
........ ·... D,S ...... •. Do ••••

24.30 7-21-59 D Sand · .Do ..••
........ ·... S • 'I do •• • .Do •.••

40 • ••• S • .do •• · .Do .•..
40 ·.... D,S · .do •. Supply adequate, high iron

content.
7.90 7-20-59 N ......

42 ·... D,S Shale Supply adequate.
511- ·... D,S · .do .. •• Do ••••
34 ·... S •.do •• •• Do ••••
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TABLE 1.--Records of Wells

Location
No.

Owner or name Depth
(feet)

Diameter
or size
(inches)

Type Date
completed

129-70 (Cont.)
26dcc2 Julius Retzer 65 36 Dr
27cbcl Art Gross 20 24 Dr 1956
27cbc2 •. cio •••• 120 24 Dr 1955
27cbc3 •• clo •••• 30 2l~ Dr 1955
28aaa Orvil Fischer 95 30 Dr 1900

130-69
4cdcl Go1~tliebEszlinger 30 24 Dr 1943
4cdc2 •. clo •.•• 30 24 Dr 1950
5accl John Bender 70 30' Dr 1953
5acc2 •• clo •••• 22 30 Dr 1945
6aabl E. O. Strobel 6 72 Du 1953
6aab2 •• clo •••• 18 11- Dv2
6aab3 •• clo •••. 50 24 Dr 1945
6bd.a Henry Es zlinger 60+ 30 Dr 1929
6dac Enoch Strobel 70 24 Dr 1957
7cdl FrE~idaForrest 18 .. Dr ·...
7cd2 .• cio .••• 27.7 24 Dr ·...
9bOOl Jac~obEszlinger 20 36 Du • •••
9bad2 •• cio .••• 12 48 Du 1956
9ddal Ida Gehring 16 24 Dr 1954
9dda2 •• cio •••• 28 36 Du ·...
10bac John A. Tschetter 38 36 Dr 1939
llcaal Jolm Schumacher 10 48 Du 1954
llcaa2 ••clo•••• 52 24 Dr 1945
1400 RuE~benHelfenstein 109 24 Dr 1924
15bbc Ph:llipEszlinger 79 24 Dr 1953
17acal Ric:hard Schaeffer 190 3 Dr 1946
17aca2 •• cio •••• 40 24 Dr 1943
17aca3 •• cio •••• 45 24 Dr 1947
17bbb Herbert Speidel 35 24 Dr
19aha Jake Kost 40 24 Dr 1951
19bccl Julius Bender 90 24 Dr 1923
19bcc2 TeBt hole 1563 115 5 Dr 7-25-59
19da Jolm Bender 20 24 Dr 1939
21acb1 Jac:obFischer 17 10 Dr 1947
21acb2 •• clo •••. 15 30 Dr 1919
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end Test Hole~1-- Continued

Depth to
water below
land surface

(feet)

Date
of measure-

ment

Use
of

water

Aquifer Remarks

34 ·... N Shale
12 ·... D Send Supply adequate.
99 ·... S Gravel • .Do ••••
15 ·... S Sand • .Do ••••60 ·... D,S ...... • .Do....

24 ·... S · .do .• •• Do ••••
24 D · .do .. • .Do ••••
!~5 ·... D,S Gravel • .Do ••••
12 "6 • .do •• Supply inadequate.
2 ·... S Sand Supply adequate.

10 ·... D,S • .do •. · .Do..•.
14 ·... N • .do •• Supply inadequate.
56 D,S •.do•• Supply adequate.
25 ·... S •.do •• •.Do ••••
7.8 7-16-38 ... Till Temperature 47.5or.
9·3 ·... S Till........ ·... S Sand Supply adequate.
9 ·... D •.do•• · .Do...•
4 ·... S •.do•• •• Do ••••

26 D •.do•• Supply inadequate.
18 ·... D,S •.do•• Supply adequate.
8 ·... D,S Gravel •.Do ••••

49 s Sand Supply inadequate.
90 · ... D,S ...... Supply adequate.
50 · ... D,S · .do •• ••Do••••

118 ·... D,S •.do •• •• Do ••••
20 ·... S •.do •• Supply inadequate.
25 ·... S Gravel Supply adequate......... ·... D,S ...... •.Do ••••
20 ·... D,S Sand •.Do ••••
30 ·... D,S ...... Supply adequate; see chemical

analysis......... .... T ...... See log.
Flow ·... D,S •.do •• Supply adequate.

14 ·... D ,••do •• •.Do ••••
12 · ... S · .do .. •.Do ••••
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TABLE 1.--Records of Wells

Location
No.

Owner or name Depth
(feet)

Diameter
or size
(inches)

Type Date
completed

!.~0-69 (Cont.) 194721a.cb3 Jacob Fischer 17.0 12 Dr
23cdc Unknown 85.2 24 Dr 1959
26cbc August Nitschke 8 60 Du ·...
27adb Ervin Denning 4 48 Du ·...
27dc1 Em.i1 G. Schaffer 16 24 Dr 1949
27dc2 •. do ..•• 16 48 Du ·...
27dc3 .. do ...• 29 36 Dr 1957
30ccc Test hole 1565 264 5 Dr 7-30-59
30ddc Te:sthole 1566 178 5 Dr 8- 1-59
31aab Ci.ty of Ashley 1 185 4 Dr ·...
31baa Ci.ty of Ashley 2 185 4 Dr ·...
31ccc Test hole 1570 189 5 Dr 8- 5-59
31ddc Te~st hole 1569 231 5 Dr 8- 4-59
33d.ab Test hole 1568 157·5 5 Dr 8- 4-59
34ccdl Alvin Walz 36 24 Dr 1956
34ccd2 .lldo •••• 30 24 Dr ·...
35aaa Rj~chard Nitschke 10 48 Du 1956

- lOa -



and Test Holes u Continued

Depth to
water below
land surface

(feet)

:Date
of measure-

ment

Use
of

water

Aquifer Remarks

14.5 ·... S Sand Supply adequate.
62.2 7'.•14-59 S ......
6 D,S · .do .. • .Do: ••••

Flow D,S · .do .. • .Do ••••
9 ·... S • .do •• · .Do••.•
9 D • .do •• • .Do ••••

13 ·... S • .do •• • .Do. '.•......... ·... T ...... See log.
........ T ...... . .Do:.••.
.110 · ... PS • .do •• Supply adequate; see

chemical analysis.

110 PS .. do.,. •• Do: ••••........ · ... T ...... See log.
........ · ... T ...... •.Do••••
........ T ....... •.Do••••

28 ·... D •.do•• Supply adequate.

25 ·... S •.do•• •.Do•.•.
6 ·... D,S · .do .. · .Do•..•
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TABLE 1.--Records of Wells

Location
No.

Ownl:lror name Depth
(feet)

Diameter
or size
(inches)

Type Date
completed

130-70
lda:c- Edwin Kost 20 24 Dr 1954
5bddl Art P:fiefle 52 24 Dr 1944
5bdd2 .. do ••.. 68 2!~ Dr 1959
9aca Reinhold Tszle1 30 24 Dr · ...
13aaa Test hole 1562 115 5 Dr 7-25-59
13ccbl Raymond Ts zlel 30 24 Dr 1957
13ccb2 •• do •••• 40 24 Dr 1957
14ddd Dave 'rschetter 98 36 Dr ·...
17aab1 Henry Kautz 11~ 48 Du
17aab2 •• do •••• 12 48 Du · ...
20bc Reinhold Spitzer 26.8 24 Dr 1958
20db •• ·do •••• 90 36 Dr ·...
21c:cc •• do •••• 36 36 Dr 1940
23cdd Test hole 1574 147 5 Dr 8- 6-59
24cbb Herbert Neu 14 24 Dr 1956
25aaa Test hole 1564 189 5 Dr 7-25-59
26add Herbert Neu 38 24 Dr 1919
26ccc Test hole 1575 157·5 5 Dr 8- 6-59
26dcdl Mrs . Edna Geizler 70 24 Dr • •••
26rlcd2 •• do •••• 30 24 Dr 1952
27dcl Andrew Rothfusz 120 4 Dr 1936
27dc2 •• do •••• 18 12 Dr 1948
29bbb Test hole 1567 178.5 5 Dr 8- 4-59
29bda Ray Baumann 90 36 Dr 1924
29da Ervin Feil 90 36 Dr 1927
33caa Test hole 1573 115 5 Dr 8- 6-59
33daa Walter Kramer 48 24 Dr 1955
36bbb Test hole 1576 168 5 Dr 8- 7-59
36cab Fred Eszlinger 57 36 Dr 1954

- l1a -



and Test Holes -- Continued

Depth to
water below
land surface

(feet)

Date
of measure-

ment
Use

of
water

Aquifer Remarks

........ ·... D;S Sand Supply adequate.
34 ·... D,S · .do .. • .Do .•••28 ·... D,S · .do .. • .Do .••.
25 ·... D,S •• do •. • .Do ••••........ T ...... See log •........ ·... D,S · .do .. Supply adequa.te......... ·... S •.do•• Supply inadequate.
38 .. ... D,S •.do•• Supply adequate.12 ·... S · .do .. · .Do ••••10 ·... D •.•.do .. •. Do •••.
8.69 7-15-59 D,S · .do .• •• Do ••••

55 ·... S ...... ·.Do.•••........ S •.do•• • .Do .•.......... ·... T ...... See log •
7 S · .do •. Supply adequate......... ·... T ...... See log.7 ..... D,S · .do .. Supply adequate......... T ...... See log •52 ·... S .••do •• Supply adequate •........ ·... D •.do•• • .Do .•••

12 ·... S •.do••
6 ·... D · .do .. · .Do .•••........ T ...... See log.68 ·... S ...... Supply adequate.20 • ••• D,S ...... • .Do ••••........ T ...... See log.19 ·... D,S •.do•• Supply adequate......... ·... T ...... See log.40 ·... D,S · .do .. Supply adequa.te.

- llb -



TABLE 2.--~)gs of Test Holes
l29-69-l8bbb
Test hole 1571

Formation Material Thickness
(feet)

Depth
(feet)

Glacial drift:
Topsoil, sandy, brown •••••••••••••••••••
Clay, silty, light-brown ••••••••••••••••
Till, clayey, light-brown; fine to medium

gravel .....•....•.....................
Till, clayey, sandy, gray; fine to medium

gravel and shale pebbles ••••••••••••••
Gravel, fine to coarse, coarse sand;

and shale pebbles •••••••••••••••••••••
Till, clayey) gray; fine to medium

gravel and shale pebbles ••••••••••••••
Pierre Shale:

Shale> gray.•..•.•.•••..••••..••..•.....

l29-69-24ddd
Test hole 1572

Glacial drift:
Topsoil, silty, black •••••••••••••••••••
Clay, very silty, light-brovrn.•••••••••••
Till, clayey, light-gray; fine to

medium gravel and shale pebbles •••••••
Till, clayey, gr~ish-brovrn.; fine gravel;

coarse sand and 13elenite crystals •••••
Pierre Shale:

Shale , sandy; gray ••••••••••••••••••••••

- 12 -

1
4

10

50

4

31
9

2
24

31
32

20

1
5

15
65

69

106

115

2
26
63

95

115



TABLE 2.--Logs of Test Holes -- Continued
l30-69-l9bcc2
Test hole 1563

Formation Material Thickness
(feet)

Depth
(feet)

Glacial drift:
Topsoil, black ••..•••••••••••••••••••••
Till, clayey, sandy, light-brown, fine

gravel; coarse sand, and shale pebbles;
c ale areous .... It •••••••••••••••••••••

Till, clayey, gray; fine gravel; shale
pebbles; and lignite fra~ents;
calc areous .•...........•••..........

Gravel, fine to Iuedium; coarse sand
and shale pebbles; and lignite
fragments ..•.• '•.•.•.....••.•••••....

Pierre Shale:
Shale, gray, slightly calcareous ••••••

l30-69-30ccc
Test hole 1565

Glacial drift:
Topsoil; black •••••••.•••••••••••••.••
Till, clayey, sandy, light-brown; fine

gravel .......................•.•....
Till, clayey) light-brown; fine gravel

and shale pebbles •••••••••••••••••••
Till, clayey, gray; fine graveL ••••••
Till, clayey, gray; fine to medium

gravel, abundant ••••••••••••••••••••
Till, clayey, gray; fine gravel; shale

pebbles; and lignite fragments ••••••
Gravel, fine to medium; shale pebbles;

and lignite fragments •••••••••••••••
Till, clayey, gray; fine gravel; shale

pebbles; and lignite fragments ••••••

- 13 -

5

16

84

1

9

22
41
11

64
8

108

5

21

105

110
ll~

1

10

32
73

84

148
156
264



TABLE 2. --Logs of'Test Holes -- Continued
130-69- 30ddc
Test hole 1566

Pierre Shale:
Shale) gr ay'••••..••••.••.•....•....... •

Glacial drift:
Topsoil, black .. ,............••....... ·
Till, clayey, Hght-brown; fine to

medium gravel ....••••••.•••••••••••••
Till, clayey, gray; fine to medium

gravel; shale pebbles; and lignite
fragtnents ...........•.•.•.••.•...• • · .

Gravel, fine to medium, coarse sand;
shale pebbles~; and lignite fragments

Formation Material Thickness Depth
(feet) (feet)

4 4
20 24

125 ll~9
18 167
11 178

130 -69-31ccc
Test hole 1570

Glacial drift:
Topsoil, sandy, black •••••••••••••••••
Till, clayey; sandy, light-brown;

fine gravel •.•••••••••••••••••••••••
Clay, silty, light-gray •••••••••••••••
Till, clayey, gray; fine gravel; shale

pebbles; and lignite fragments ••••••
Gravel, fine to medium ••••••••••••••••
Till} clayey, gray; fine to medium

gravel; shale pebbles; and lignite
fragDlents .••••..•••••••••••••• • • • • • •

Pierre Shale:
Shale, gray ••••.•••••••••••••••••• ••••
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4

7
63

78
3

26
8

4

11
74

152
155

181
189



TABLE 2.--Logs of'Test Holes -- Continued

130-69- 3lddc
Tes.thole 1569

Pierre Shale:
Shale, gray •••••••••.•••••• •••••••••••

Glacial drift:Topsoil, sandy, black •••••••••••••••••
Clay, sandy, light-brown ••••••••••••••
Clay, sandy, silty, light-gray ••••••••
Till, clayey, gray; fine to medium

gravel; shale pebbles and lignite
fragments ••••~•••••••••••••• ••••••••

Gravel, fine to medium; shale pebbles;
and li~~ite fragments •••••••••••••••

Till, clayey, g.ray; fine gravel; shale
pebbles; and lignite fragments ••••••

Clay, sandy, gray •••••••••••••• •••••••
Gravel, fine to medium •••••••••••••• ••

Formation Material Thickness Depth
(feet) (feet)

2 2
3 5

55 60

99 159
20 179
10 189
31 220

4 224

7 231

l30-69-33dab
Test hole 1568

Glacial drift:Topsoil, sandy, black ••••••••••••••••• 4 4
Till, clayey, sandy, light-brown; fine

to medium graNel •••••••••••••••••••• 18 22
Till., clayey, sandy, gray, fine to medium

gravel; shale,pebbles; and lignite
fragments ••••••••••••••••••••••••••• 115 137

Gravel, fine to medium, coarse sand;
shale pebbles; and lignite fragments 13 150

Pierre Shale:
ShaJ..e; gray .•. 4' ••••••••• • • • • • • •• • • • • • •

- 15 -
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TABLE 2. -- Logs of Test Holes -- Continued
l30-70-l3aaa
Test hole 1562

Shale, light-gray, oxidized •••••••.•••
S:hale ~ gI'ay •••••••• • • • •••• • • • • • • • • ••• •

Glacial drift:
Topsoil, black •••••••••••••• ••••••••••
Till; clayey, light-brown; fine to

mediunl gravel ...........•.. ··•······
Till, clayey, gray; fine to medium

gravel; and shale pebbles •••••••••••
~ravel, fine to medium ••••••••••• •••••
Till, clayey, gray; fine to medium

gravel; and shale pebbles •••••••••••

Formation

Pierre Shale:

Material Thickness Depth
(feet) (feet)

1 1

14 15
11 26
4 30

44 74
21 95
20 115

l30-70-23cdd
Test hole 1574

Glacial drift:
'I'opsoil,sandy, black •••••••••••••• •••
Clay, light-gray; fine to coarse sand
Clay, sandy, gray ••••••••••••• •••••·••
Sand, very fine to fine, silty ••••••••
Clay , sandy, gray .••••••••••••• •••••••
'l~ill,clayey, gray; fine to medium

gravel; shale pebbles; and li~lite
fragments .•••••••••••••••••• ••••••••

Gravel, fine to medium; shale pebbles;
and lignite fragments •••••••••••••• •

~~ill, clayey, gray; fine to medium
gravel, shale pebbles and lignite
fragments •.....•... • . • . • • • • .•. • • . • . •

Pierre Shale:
:3hale , gr ay ••••••••• • • • •• • • • • ••• • • • •••
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4
7
9

11
31

13
2

67

4

4
11
20
31
62

75

77

144
148



TA1BLE 2. --Logs of Test Holes -- Continued
l30-70-25aaa
Test hole 1564

fragments .•••.••••••••••••••••••.•••
Gravel; fine to coarse; shale pebbles;

and lignite fragments ••••••••••••.••
Till) clayey) gray; fine to medium

gravel; and shale pebbles .••••••••••

Glacial drift:
Topsoil, black •..••••••••••••••••.••••
Clay, sandy, light-brown .••••••.•••.••
Clay, sandy, gray .•••..•..•.•...•.•..•
Till, clayey, gray; fine to medium

gravel; shale pebbles; and lignite

Formation Material Thickness Depth
(t'eet) (feet)

4 4
22 26
29 55

102 157
20 177
12 189

130-70-26ccc
Test hole 1575

Glacial drift:
Topsoil, sandy, black .••••••.•••••••.•
Sand, fine to med!.urn, silty •••••••••••
Clay, sandy, light-bro'WIl••••••••••••••
Clay, sandy, gray •••••••••••••••••••••
Till, clayey; gray; fine to medium

gravel; shale pebbles, and lignite
fragments .••••••••••••.••.••••••••••

Pierre Shale:
Shale, clayey, gray •••••••••••••••••••

- 17 -

4 4
7 11
5 16

47 63

85 148
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TABLE 2.--Logs of Test Holes -- Continued
130-70-29bbb
Test hole 1567

Pierre Shale:
Shale, clayey; gray ••••••••••••••••• ••

Glacial drift:
Topsoil, sandy, black •••••••••••••••••
Till, clayey, light-brown; fine gravel
Till, clayey, gray; fine to medium

gravel; and shale pebbles •••••••••••

Fonnation Material Thickness Depth
(feet) (feet)

4 4
8 12

156 168

l~ 17~'

130-70-33caa
Test hole 1573

Glacial drift:
'I'opsoil,sandy, black •••••••••••••••••
Clay, sandy, light-gray •••••••••••••••
Gravel, fine to medium, coarse sand •••
'Ilill,clayey, light-gray; fine to medium

gravel; and shale pebbles •••••••••••
G~avel, fine to coarse ••••••••••••••••
'I~ill,clayey, gray; fine to medium

gravel; and shale pebbles •••••••••••
Pierre Shale:

E~hale)clayey; gray .

130-70-36bbb
Test hole 1576

Glacial drift:
']~opsoi1, sandy, black •••••••••••••••••
Clay, light-brown •••••••••••••••••••••
Clay, light-gray ••••••••••••••••••••••
Gravel, fine to medium, coarse sand;

shale pebbles; and lignite fragments
Clay, silty, olive-gray •••••••••••••••
Till, clayey, gray; fine to medium

gravel; and shale pebbles •••••••••••
Pierre Shale:

fiha.:Le, gray ••.•.•.••...••.•••••••••.•.
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2
9
5

56
6

27

10

4
17
31
11
44
55

6

2
11
16
72
78

105

115

4
21
52

63
107

162
168



TABLE3.--Parlial Chemical

Analyzed by State Laboratories, Bismarck

Results in parts per million except as indicated

•......•. g..j.J
~M M ll-tQ) ll-t..-ts:: 0 Q) o (]) 0..j.J

§.........0
~ ~

ll-t ll-t C) $:I •.••••.•. ..-l..-t ..-t ~- (]) (]) o Q) UI •••••••••..j.J. & ..j.J ..j.Jr-l Mf:. .,-j ctl ~.=.ctl 0 ~s:: P-ir-l ctlr-l H- td;;;:;
C)~ < Q)r-l A 0 0- ..j.J
0 A Q) C) Cf.l 0
H ~ Pol

129-69-7acb RaymondKlipfel Drift
130-69-19bccl Julius Bender ••do••
130-69-31aab City of Ashley ••do••

107 July 1959 2.3
90 ..• do ••••• 5

185 •••do •••• 3.9
438 27
119 16
178 13
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Analyses of Ground Water

.
Hardness I

(J) as C~031.j..) ~)
~~---- (J) rej (J)

Q(V') .j..)---- .•.~ -.-I .j..)---- rO to (J) .j..)§00 al ..:t ~~-H- al (Y) Q Q)rO ... tl-e~ G-IO 0.-1 o iii HO 0- > -.-I
§ Tci S::'.-I•.....•m •..~0 ::I .••.....• .j..)l2j HI:Q .-1.-1 I s:: Q)rO~- ::1- ,.t~- .-I -M .••.••••• 0.••...... o 0 ~Q) s:: 0 t) 0t) m I:.) iii l2j I:Q to to
~~ ~~

H to-r-l to Q)I:Q '.-1 Pol
(:l o S t)

48 1,170 122 .3 2.5 1.9 2,440 445 406 69
20 316 15 .3 1.7 .7 790 90 74 88

292 312 25 .7 .0 .9 812 198 0 94
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