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Ground-Water Data for the Alluvial,
Buried Channel, Basal Pleistocene and
Dakota Aquifer in West-Cental Iowa

By

Pamela K.B. Hunt and Donna L. Runkle

INTRODUCTION
Scope and Purpose

The purpose of the investigation was to determine
the availability, quantity and quality of ground water
from three principal aquifers in West-Central Iowa, the
alluvial, buried channel, Basal Pleistocene and the
Dakota aquifers. Specific objectives were to: (1) deter-
mine the location; extent and the nature of these aquifers;
(2) evaluate the occurence and movement of ground
water, including the sources of recharge and discharge;
(3) estimate the quantities of water stored in the aquifers;
(4) estimate the potential yields of wells tapping the
aquifers; (5) estimate the water use; and (6) describe
the chemical quality of the ground water. This report
is the compilation of the data collected during the in-
vestigation and has the purpose of providing a reference
for an interpretive report describing ground-water
resources and a bedrock topography map of the study
area.

Acknowledgments
The data collection for this report was made possi-
ble with the cooperation of residents of west-central
Iowa, municipal water superintendents and county
engineers.

Location-Numbering System

The location-numbering system used in this report
is based on the system of land survey used by the Bureau

of Land Management and the and the Iowa District of
the U.S. Geological Survey. The first number indicates
the township north of a base line, the second number
indicates the range west of the fifth principal meridian,
and the third number indicates the section in which the
well is located. The letters A, B, C and D designate the
northeast, north-west, southwest and southeast quarters
of a section or quarters of any smaller square area sec-
tion. The from left to right. The first letter designates
the 160 acre quarter, the second designates the 40 acre
quarter, the third designates the 10 acre quarter, and
the fourth designates the 2% acre quarter. For exam-
ple.in figure 2, well 70-29-34 CCB is in the NW %4 of
the SW % of the SW Y% of section 34, in township 70
north and range 29 west.

Explanations of Tables and Methods
of Data Collection

The data in this report, which were collected bet-
ween 1981 and 1984, are listed in tables 2, 3 and 4.
The data consists of the following: (1) lithologic driller’s
logs and geophysical logs of 241 test holes and wells
(table 2); (2) water-level measurements in 87 observa-
tion wells (table 3); (3) chemical analyses of 118 ground-
water samples (table 4). The sites of collection are map-
ped on figure 1. The data may be used in evaluating
hydrologic and geologic conditions in West-Central
Iowa. Plate 1 can be used with tables 2, 3 and 4 to locate
a potential construction site of a new well. By compar-
ing water-levels, water quality and lithologies of near-
by wells and test holes penetrating the different aquifers,
an assessment can be made regarding some local fac-



Table 2. Logs of wells and test holes--Continued.

LOCATION: 082~3u—02ZBABB wC—=150 STATION ID: &15659-0U9440642-01
ALTITUDE: 1180 FPEET (NGVD 194Y) DEPTH: 103 FEET UATE COMPLETED:; Septesber 28, 1982
INCREASING NATURAL GARMA POTENTIAL (aV) DEPTH DESCRIPTION OF BATERIALS
> < (PEET)
i ) QUATERMNARY
% ! l»——————'—""‘:i-— 0-5 F1ll; road bed
i 5-130 Clay, silty, soft, dark
Cl i E brown to brown
] { 10-22 Clay, silty,
i 1 50) yellow-brown, brown at
top
I L/}__,___———:’_—' 22-26 sand ana gravel, fine
) to coarse, brown,
} | yeliow-brown
| 20-38 AE apove, yellow-tan;-
,lou{_—_\—?— Lignite trace
i 1 38=-41 Clay, salty,
i t yellow~brown,
i t yelilow-gray
i ] 41-52 clay or tali, sandy,
[} } soft, yellow—gray;
11501 sand and gravel layers
L} ] 92-57 As above, blue-gray
] | 57-60 Sand, tine to coarse,
| ' yellow-brown
1 |
¢ i CRETACEOUS
[P4YY] DAKOTA PORBATION
! 1 o0-61 Sand and gravel, iron
t 1 cenented; boulders;
| | shale at base
1 1 ©1-b5 Sandstone, fine to
] | coarse, brown; shale
{250 trace
[} 1 65-70 Sandstone, faine to
t | medium, tan
i 1 10-80 Sandstone, tine to
] 1 coarse, tan
[} } 3U~b5 sanastone, tine to
t300) coacrse, brown
i | 85=9Y3  Sandstone, faine to
} I coarse, some very
i { coarse, yellow-brown
| |
i { PENNSYLVANIAMN
1349v] FERCTY Shale, siity,
i | yellow-gray
[] ) Yb-9b Shale, silty,
| I yellow-gray;
t ) sandstone, & inch, fane
| | at pase
{aou| 98-101% Saale, silty, sandy,
] i

LOCATION: 082-37-20AAAB WC-19 STATION ID:
ALTITUDE: 1420 FEET (NGVD 1929) DEPTH: 461 FEBT DATE CORPLETED:

DEPTH DESCRIPTION OF MATERIALS

(FEET)
QUATERNARY

0-9 Till, yellow-brown, gray; iron concretaons

$-1% Till, olive

LA B 1) Till, blue-gray, few sand grains

16-18 Clay, silty, gray-brown

18-19 Clay, silty, sandy, blue~gray

19-20 Clay, silty, gray-brown

20-26 Clay, gray, blue-gray

26-29 Till, sandy, gray-green, light blue-gray

29-75 Till, olive grading to yellow-brown; gypsum crystals

15-94 Till, yellow-brown, yellow-gray, blue-gray; gypsua
crystals

94-121 Till, blue-gray

121-140 Till, blue-gray

140~145 Clay, silty, organic, brown; wood

T5-155 Till, sandy, light blue-gray

155-164 Till, yellow-gray

164-167 Clay, silty, sandy, gray-brown

167-186 Till, yellow-kbrown

186-280 Till, very gravelly at bottom, blue-gray

480-305 Till, gravelly, blue-gray

305-308 sand and gravel, fine; occasional boulder

308-370 Till, gravelly, sandy, blue~gray

370-442 Till, silty, sandy, gray-brown, blue-gray
PERRSYLVARIAN

442-446 Shale, gray

446~450 shale, black: coal

450-461 shale, gray, blue~gray

91

gray-green

415425-0951018-01

August 26, 1981



Table 2. Logs of wells and test holes--Continued.

LOCATION: 082-38-23AAAA WC-225 STATION ID: 415>4Z4-UY¥Dl34u—-ui
ALTITUDE: 1320 FEET (NGVD 1929) DEPTH: 481 FEET DATE COMPLETED: July 8, 1983
INCREASING NATURAL GAMMA DEPTH DESCRIPTION OF MATERIALS
> {(FEET)
QUATERNARY

0-10 Top soil; fill, sandy

10~-14 Clay, silty, sandy,
dark gray

14-16 Sand and gravel, fine

Casing record: set 2 inch pipe
to 470 feet, slotted from 429
to 439 feet, gravel packed

i |

{ |

I |

| }

| 1

| so| to coarse, gray

| | 16-20 Clay, silty,

| | yellow-gray, yellow-tan
! I 20-23 Clay, silty, blue-gray
1 | 23-25 Sand and gravel, fine
| | to medium, tan

11001 25-26 Clay, silty, sandy,

| | gray

| | 26-30 Sand and gravel, fine
I 1 to very coarse, gray;
1 I clay at base

| I 30-40 Sand and gravel, fine,
11501 some medium,

| | yellow-brown

| | 40-42 As above, gray-tan;

| | boulders

| | 42-45 Till, tough, blue-gray
| | 45~56 Till, light blue-gray
12001 56-72 Till, olive to

I I yellow-brown

| | 72-79 Clay or till, gray

i | 79~95 Till, yellow-brown

| | 95-200 Till, blue-gray;

| | boulder, occasional
1250 | 200-231 Till, sandy, gravelly,
| | blue-gray

} | 231-234 Sand, fine to coarse

| | 234-280 Till, sandy, gravelly,
| | blue-gray

| | 280-316 As above; sand layers
1300) 316-321 Ssand and gravel, fine,
I | gray-tan

] I 321-353 Till, very sandy,

| | gravelly, blue-gray;

| | eand layers; boulder
| | occasional; limestone;
1350 wood

| | 353-360 Sand, fine to coarse,
| | possibly cemented,

1 | gray-tan

| | 360-381 Till, very sandy; sand
| | layers; shalej

{4001 lignite; wood

| | 381-395 Sand, mostly fine to

| | coarse, gray; wood;

| 1 lignite

{ | 395-409 Clay or till, sandy

| | 409-413 Sand, fine to coarse,
14501 cemented, gray-tan

{ | 413-416 Clay or till, sandy

I I 416-460 Sand and gravel, fine,
| | cemented, gray-tan;

: : till layers at top
1500 PENNSYLVANIAN

| | 460-470 shale, silty,

1 | gray-green; siltstone
1 possible

: { 470-481 .Shale, reddish-brown
1550]

I |

| |

] |

92



Table 2. Logs of wells and test holes--Continued.

= ——— — — = o . . - = - = = = e - ——

LOCATION: 082-39-14CBAB wC-12
ALTITUDE: 1250 PEET (NG¥D 1929) DEPTH: 285 FERET
INCREASISG SATURAL GAMAA
>

i i

| |

i |

[} [}

| |

| 501

i i

1 |

] J

| l

1 |

100§

| [

i I

t |

1 1

! 1

1150

i |

\ i

t [

| |

| I

1200

] |

] )

! I

I ]

I [

12504

i t

1 |

[} t

{ |

t |

1300

| I

I 1

t 1

] |

f [
LOCATION: 0OBZ2-40-07DDAA C-45
ALTITUDE: 1116 FPEET (NGVD 1929) DEPTH: 76 PEET

INCREASING NATURAL GAMEA POTENTIAL (aV)
> <

STATION Ib:

DATE COMPLETED:

LEPTH
(FEET)

0-12
2=-15

-1

16-21

£1=25
25-¢6
26-81
81-131
131-135
135-150
150-160

To0-2064

2b4-273

273-28%
285-285

Casing record:

415451095224 /U

June 23, 1982

DESCKIPTION UF MATERIALS

QUATERNARY

Clay, salty,
yellov-gray

Clay, silty, sandy,
very sott, yellow

Sand and gravel, fine
10 course, oxidized,
brown, yellow-brown
sand and gravel, tane
to coarse, tan, gray:
occasional boulders
Sand and gravel, fine
to medium, olive

Till, olive

Tili, blue~gray

Till, blue-gray;
occasional boulders
sand and gravel, fine
to aedium, gray

1111, sandy, gravelly,
blue-gray

As above, much sandier;
sand and gravel layer
sand and gravel, tine;
till or clay mixed;
vood; lignite; sand
and gravel, occaslonai
layer

CRETACEOUS
DAKUtA FORMATION
Sandstone, tan

PENNSYLVANIAN

Shaie, silty, gray
Lisestone

set £ inch pape

to «85 teet, slotted trom 268
to <45 teet, gravel packed

STATION ID:

DATE CONMPLETED:

DEPTH

93

(PEET)

u=5
5=10

10-12

12-17
17-19

19-21%
VAR

£8-4£0
2b-34

34-37

37-41

41-48

48-49
49-51

51-54

S54-60

60-70

70-~76

415531-0953215-01

Bay <6, 1982

DESCEIPTIUR OF MATERIALS

QUATERNARY

Hoad bed

Clay, silty, soft, very
darx gray, blue-gray

As above with wood

chunks

As above, no wood
As above with wood
chunks

Sand and gravel, fine
to aediuam, gray

As above, tane to
coarse

Clay, silty, bilue-gray
Sand and gravel, fine,
Yellow—tan

Sand, tine to coarse,
tan

Sand and gravel, fine,
gray, tan; occasional
boulders

Sand, tine to coalse,
mostly quartz with dark
grains; clay near top,
gray-green

Clay, sandy, yray-green
Sand, very fine to
wedzum, mostly quartz
with dark grains,
gray-green

CRETACEOQUS

DAKOTA PORBATION
sandstone, fine grading
t0 medius, tan grading
to yellow-brown; shale
Sapdstone, fine to very
coarse, oxidized,
orange-brown

Sandstone. fine to
coarse, oxidized,
yellow-brown

Sandstone, fine to
coarse, tan



Table 2. Logs of wells and test holes-Continued.

LOCATION: (082-40-(GEBBEBB NC—q 4 STATION ID: &150609-0953215-01
ALTITUDE: 13160 FEET (NGVD 1929) DLEPTH: 147 FEET DATE COMPLETED: Ray <6, 1982
INCKEASING NATOURAL GAnMA POTENTIAL (mV) DEPTH DESCRIPTION OF MATERIALS
> < (PEET)
1 1 QUATEERNARY
] { HESY Road bed
I ] 5-30 Loess, yellow-brown,
] ] brown
[} ] Ju-32 Clay, silty, very
} o504 sandyY, yellow—brown
] ] 34-40 Sand and yravel, tine,
I i yellovw~brown
| ] 4044 As apove, yellow-tan
[} } 44-49 Sand and gravel, tine
| I to coarse, yel-
1100 low—-brown
i i 49-56 Clay, hard, gray—-tan
] ) 56-b0 Clay, silty, hard,
] ] gray, some dark
1 1 mottling
i i 60-77 Cciay, silty, sandy,
1150] light gray-green, tan
| | 77-79 sand and gravel, tine
1 ! to coarse, dark grains
i 1 7y-81 Clay, silty, sandy,
i [} gray-green
i ] ui-n3 Clay, very sandy,
K44 gray-gyreen
] ] 83-91 sand and gravel, fine,
] ] mostly quartz with dark
) i grains
I i 91-92 Clay, sandy,
{ ] yellov-green
(P31
t t CRETACEOUS
{ { DAKOTA FOSMATION
1 i $2-93 Snale, silty.,
] I yelliow-brown
1 ] $3-9% Shale, silty,
tauvyy gray-yellow, blue-gray
t i 9Y5-93 Shale, silty, blue-gray
] ] 499-10y Shale, yellow-gray:
i t sandstone, iron
] 1 cenented
] ] 1w0-102 sandstone, tine to
135v) medium, tan; shale
i { 10<4-115 sandstone, fine to
t 1 medium, tan; shale
1 { trace, light gray-green
] i 115-117 Shale, gray-yreen;
[} | sandstone
Jauu| 117-131 Sandstone, tine to
1 1 nedium, occasional
] § shale streak, tan
| |
] | PENNSYLVANIAN
] i 137-134 Shale, silty,
jasb0] Yellow—-gray, blue-gray
] { 134-138 Shale, silty,
1 i gray-green
i 1 136-~139 Shale, gray—green
] 1 139~-141 Shaie, reddish-brown,
] ] yellow—-gray
LOCATION: UB2-40-0BCACC WC-HE STAFIUN ID: &15530-0953154-01
ALTITUDE: 1115 PEET (NGVD 192y) DEPTH: &1 FEET DATE COMELETED: dJune 1, 1482
POTENTIAL (aV) DEPTH DESCRIPTION OF MATRRIALS

(PEET)
QUATERNARY

<
[
) -5 Road bed; top soil
] 5-8 Clay, silty, sott,
brown
A cz—_{::‘ 8-19 Clay, silty, sandy,
50 == dark blue-gray; wood

[} chunks at bottos

1 9-21 Sand, fine to coarse,
I gray

I 21-22 Sand and gravel, fine,
] gray; clay at bpottom
t 27-3% sand and gravel, tine
i to coarse, tan

] 35-40 sand and yravel, tine
[} to coarse, gray

{ 40-53 sand and gravel, coarse
I to medium, gray-tan;

) reworked shale, silty,
] yellow-brown

I
i
1
1
[}
|

CRETACEOUS
DAKOTA PORMATION

53-55 Shale, silty, sandy,
light gray

55-61 Sapdstone, yellow-brown

94



Table 2. Logs of wells and test holes--Continued.

LOCATION: 082-80-08DCCB wC-4b STATION ID: 415521-0953139-01
ALTITUDE: 1315 PEET (NGVD 192Y) DEPTH: W8 FEET DATE CUNPLETED: MNay 27, 1982
INCREASING NATURAL GAMMA POTERTIAL (mV) DEPTH DESCRTPTION OF MATERIALS
> < {PEET)
] QUATEANARY
I 0-5 Boad bed: top soil
i S5-10 Clay, silty, soft, dark
l gray-brown
| 10-16 As above, very silty,
504 softer
] V16~22 sand, brown; clay,
! silty, dark gray
I 22-25 sand, tine to sedius,
] brown
] 25-28 Clay, silty, gray-green
v} 28-33 Clay, silty, oiive
i 33-39 Sand ahd gravel, tine
| to coarse, yray
39~-ug sand and gravel, fine

to coarse, tan,
yellov-brown

48-53 Sand and yravel, tane
to coarse, oxidazed,
yellov-brown, orange

i

|

L}

i

[}

1

§ CKETACEOUS

| DAKOTA FORMATION

] 53-54 Sandstone, iron

1 cemented; boulder

I 54-58 sandstone, tine to

1 coarse, oxidized

{ orange, brown

i 56-110 sandstone, fine to
<450} coarse, tam, yei-

i lov-brown; shale,

i occasionai streak

] 110-123 Sandstone, tine to

I coarse, tan

t

|

1

i

\

i

[

|

[}

]

PENMSYLVANIAM

123-142 Shate, salty, dblue-gray

142-144 shale, yellow-brown,
reddisbh~broun

144-1486 Snale, silty,
gray~green, reddish
brown at bottoa;
saltstone; limestone
layer

———— e - = = A - e e - ——

LOCATION: UBz-40~-174AkbB WC-9 STATION ID: 415514-0953120-01
ALTITUDE: 1150 FEET (NGVD 192Y) DEFTH: 41 FEET VATE CONPLETED: June 5, 1961
IRCREASING NATUKAL GAMMA DEPTH DESCRIPTION OF MATERIALS
> (PEET)
} | QUATEREARY
] i u-7 Fill; clay, silty,
1 | sandy
I ] 7-19 sand and gravel, fine
] I to coarse, tan to
[ yellow-brown
1 } 19~22 Till, tan
i } L22~24 Sand and yravel, tine
I | to coarse, cemented,
i i iron oxidized, brosn
t i 24-30 Clay, tap to light gray
[ AL 3U—K0 As above, silty, sandy
| i 40-50 Sand, very tine; silt
I | 50-60 sand, fine, tan, light
1 I broun, dark specks
} [} 60-70 Sand, tine to coarse,
| 1 as above
1950t
| 1 CRETACEOUS
) 1 DAKOTA FORMATION
i | 70-75 sandstone, coarse,
! ] hard, aron, oxidized,
| | brown
1200 75-80 sandstone, coarse,
| i oxidized, yellow-brown
[ [} 80-90 Sandstone, mediua to
i I coarse, light
| t yellou-broun
i } 90-104 Sandstone, medium to
12504 coarse, tan
| { 104-112 Shale, silty, sandy,
1 t gray; sandstone
} ] layers, thin
1 1 112-136 sandstone, mediua, tan;
i ] occasional shale layer,
13001 silty
i ] 136-141 Shale, blue-gray,
i ] reddish-brown
P 95
| |
i ) Casing record: set 2 inch pipe
1350] to 141 feet, slotted trom 123
] 1

to 1 feet, gravel packed



Table 2. Logs of wells and test holes--Continued.

LOCATION: 0B82~40-17ABBC ¥C-188 STATION ID: §15512-0953138-01
ALTITUDE: 1122 PEET (NGYD 1929) DEPTH: 46  FEET DATE COMPLETED: May 26, 1983
INCKEASING NATURAL GARMA DEPTH  DESCRIPTION OF BATERIALS
> (PEBT)

| QUATERNARY
] 0-5 Hoad bed; top soil
[} 5-d Clay, silty, dark brown
1 B-12 Clay, silty, dark gray
] 12-15 Clay, silty, gray
| 15-20 Clay, silty, gray-brown
| 20-~25 Clay, silty, sandy,
| brown; sand, fine to
! coarse
1 25-27 Clay, silty, sandy,
I very dark gray
100 27-29 Clay, siity, gray-green
t 249-33 Clay, silty, sandy,
t gray, yellow-broun;
! sand layers
| 33-35 Clay, silty, sandy,
| gray: gravel at base
| 35-46 Sand and gravel, fine
] to coarse, brown,
] yellow-brown
t
t
)
{
t

Casing record: =set 2 inch pipe
to 4b teet, slotted from 40 to
46 teet, gravel packed

- - —— - -

LOCATION: 082-40-17ACBC WC-47 STATION ID: 415458-0953138-01
ALTITUDE: 1165 FEET (NGVD 1929) DEPTH: %78 FEET DATE CORFLETED: HRMay 27, 1982
INCREASING NATURAL GARMA POTERTIAL (uv) DEPTH DESCRIPTIUN OF MATERIALS
> {FEET)

<
| QUATERNARY
1 O-b Road bed
""" t-20  Loess, yellow-brown
| <20-35 Sand, ftine to coarlse,
yellow—tan,
Su) g yellow-brown
C_’——-——"——'Js—sa Clay, sandy,
yellow~brown, gray
38-42 sand, fine to coarse,

yellow-brown
42-49 Clay, salty, very

170-175 Shale, silty, blue-gray
175-177 Sandstone, very coarse

96 PENNSYLVANIAN
177-178 Shale, gray-green

|

|

t

|

|

t

! [}

i t

i f

i [}

] 1

11004 sandy, yellow—-grays:

} i sand layers

1 | 49~60 Sand and gravel, fine
| i to coarse, yellow-brown
| | 60-b5 As above, oxidized;

| f clay

13501} 55-6b Clay, tan

| | b6-68 Clay, gray-green

i ) 68-71 Clay, yellow-tan

¢ | 71-73  Clay, very salty

t ] 73-15 Sand, very tine,

i i yellow—tan with dark
12004 grains; silt

1 [} 7580 Sand, very fine to

| ] sedius, gray-tam, dark
) ] graans

i ] 80-83 As above, coarse

[ | 83-86 Sand and gravel, fine
1250] to medium, yellow-brown
1 1 86-87 Boulder, pank guartzite
| | 87-100° sand, very fane to

] [} coarse, gray-tam

} ]

i i CRETACBOUS

1300 DAKOTA FORMAION

} t 100-102 Ssanastone, airon

I i cemented, browh

i I 102-103 shaije, reddish~brown,
1 [} yellov-brown

i i 103-106 Sandstone, fine,
13501 yellow-tan; shale

] [} 108-118 Sandstone, fine to

| | sedium, yellow-brown,
' ] tan

) ] 118-119 Sandstone, iron

] 1 cemented

400} 119-121 Sandstone, fine to

| ] medium, oxidized,

i 1 yellow—brown

1 t 127-170 sandstone, fine to

i } coarse (coarser at

] ] bottom) , yellow-brown,
18504 tan

[} []

1 |

1 ]

) ]

] ]



Table 2. Logs of wells and test holes--Continued.

LOCATION: 082-42-14ADCA WwC-4 STATION ID: 415456-0954141-01
ALTITUDE: 1340 FEET (NGVD 1929) DEPTH: 341 FEET DATE COMPLETED: April 28, 1961
INCREASING NATURAL GAMMA DEPTH DESCRIPTION OF MATERIALS
> {FEET)
| | QUATERNARY
| { 0-5 Loess, tan
] | 5-15 Loess, yellow-tan,
| i yellow~brown
! | 15-48 Loess, yellow-tan with
| 501 brown mottling
I 1 48-60 Till, yellow-tan
| | 60-75 Till, yellow-brown,
| { gravel at 64 feet
| | 75-90 Sand and gravel, fine
{ | to coarse; occasional
1100]) boulders
I 1 90-95 As above, till mixed;
[ boulders
I I 95-104 Till, olive
| | 104-107 Sand, fine to medium
| | 107-112 Till, blue-gray
1150} 112-114 Sand, fine to medium
] i 114-116 Till, olive, blue-gray
i i 116-118 Sand, fine to coarsej
i ] gravel
| | 118~128 Till, blue-gray; sand
| ] layers
f200}| 128-141 Sand and gravel, fine
| 1 141~240 Till, blue-gray
| | 240-250 Clay, gray-tan; sand
| } grains
| | 250-280 Clay, silty, gray-tan;
{ { sand grains
1250 280-286 Clay, silty, gray-green
| 1 286-295 Sand, fine, cemented,
I | gray to gray-green
| | 295-310 Sand, fine to coarse,
] ] cemented, dark specks
| |
{300} CRETACOUS
| | DAKOTA FORMATION
i | 310-330 Sandstone or cemented
| | sand, tan
] | 330-334 Shale, light blue-gray
| | 334-341 Shale, reddish-brown
1350]
1 1
| I Casing record: set 2 inch pipe
| | to 336 feet, slotted from 311
| I to 336 feet, gravel packed
LOCATION: (82-43-10AADD WC-2 STATION ID: 415557-U954941-01
ALTITUDE: 1115 FEET (NGYD 1929) DEPTH: 233 FEET DATE CUMPLETED: April 20, 1981
DEPTH DESCRIPTION OF MATERIALS
(PEET)
QUATERNARY
0-~-30 Loess, yellow-tan
30-35 Clay, silty, gray
35-39 Clay, silty, blue-yray; some wood at bottom
39-u5 Sand and gravei, fine to very coarse; clay mixed;
occasional boulders
45-48 Clay, some sandy, gray, blue-gray
48-52 Sand and gravel, fine to very coarse; boulders
52-53 Till, olive
53-63 Till, blue-gray
b3-64 sand and gravel, fine to coarse
64-116 Till, blue-gray
116~117 Sapd and gravel, gray
IY7~-198 Till, blue-gray
118~-120 Boulder
120~-123 Till, blue-gray
¥23-153 sand and gravel, fine, gray
PENNSYLVANIAN
153-154 Limestone, shaly, silty, gray to gray-green
154-156 Shale, reddish-brown, yellow
156-158 Shale, gray, yellow; limestone
158~159 Shale, blue-gray
159-763 limestone, shaly, yray
163-166 Shale, Yellowu—-yray
166-167 Limestone, shaly, gray
167-168 Shale, gray
168-170 Shale, black
170-171 Shale, blue-gray
171-176 Shale, yellow—gray grading to yellow-brown
176-180 Shale, reddish-brown
180-195 Snale, lignt gray, yellow, reddish-brown
195-210 Shale, yellow, gray, trace of reddish-brown
210-215 Shale, yellow-gray
215-227 Shale, reddish-brown
227-233 Shale, yellow-gray, gray, trace of red
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Table 2. Logs of wells and test holes—-Continued.

LOCATION: (82-43-3KDCC WC-181 STATION ID: 415348~0955357-01%
ALTITUDE: 1075 PEET (RGVD 1929) DEPTH: B1 PEBET DATE COMPLETED: Hay 20, 1983
DEPTH DESCBIPITION OF MATERIALS
(FEET)
QUATERNARY
0-5 Road bed; top soil
5~y Clay, silty, brown
9-1 Clay, silty, yellow-gray
w-17 Clay, silty, yellow-brown
17-20 Clay, silty, gray to gray-green
20-30 Clay, gray, yellow-brown, gray-green
30-35 Sand, fine to coarse; Wood; silt; clay
35-40 sand and gravel (mostly sand)}, very fine to sedium,
gray
40-50 Sand and gravel (mostly sand), fine to coarse,
yellow-gray
50-70 As above, coarser at base, yellow-brown
70-74 Sand and gravel, brown, yellow-brown; boulders
74-78 sand and gravel, fine to very coarse, gray; till or
clay, mixed, blue-gray; boulders
76-81  Till, sandy, blue-gray
LOCATION: 0B82-43-31DDDD nC-182 STATION ID: #15153-0955311-01
ALTITUDE: 1170 FEET (BGVD 1929) DEPTH: 121 FEBT DATE COMPLETED: hay 20, 1983
DEPTH DESCRIPTIOK OF MATERIALS
(PEET)
QUATERNARY
0-5 Boad bed; top soil
5-45 Loess, brown to
yellow~tan
45-60 Loess, yelliow-tan,
brovn streaks
6U~65 Clay, silty, gray,
yeliow—gray
65-69 Clay, silty, hard, gray
69-75 Clay, silty, hard,
gray-tan
75-85 Clay, siity,
yellow-tan, yellow-gray
85-90 Clay, siity, yeilow
brown, yellow-tan
96-14 Clay, silty, yeilow-tan
grading toc gray,
yellow-brown at base
104-11%1 Sand and gravel, tine
to coarse, yellow-brown
111-113 Till, yellow-brown to
yellow-gray
113-127 Tall, blue-gray
LOCATION: UB2-44-35DDDC ¥C-180 STATION ID: &415148-0955535-01
ALTITUDE: 1120 FEET (NGYD 1929) DEPTH: 120 FEET DATE COMPLETED: HMay 19,1983
DEPTH DESCRIPTION OF MATEKIALS
(FEET)
QUATERNARY
0-10 Road bed; top soil
10-60 Loess, brown to yellow-brown
60-80 Loess, yellovw-tan, yellow=-brown
80-84 Loess, yellov-gray
88-93 Clay, silty, gray-green
32‘381 Sand, tine to coarse, tan; clay

S@nd and gravel, fine to very coarse;
till at base, yellow
T01-120 Till; blue-yray

boulders;
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Table 2. Logs of wells and test holes--Continued.

LOCATION: (082-44-36DDDC WC-178 STATION ID: 415148-0955427-01
ALTITUDE: 1075 FEET (NGVD 1929) DEPTH: 120 FEET DATE COMPLETED: May 18, 1983
INCREASING NATURAL GAMMA POTENTIAL (mV) DEPTH DESCRIPTION OF MATERIALS
> < (FEET)
] 1 QUATERNARY
0-5 Road bed; top soil
5-9 Clay, gray-brown
9-14 Clay, silty,
| | yellow-gray
|1 50 14-25 Clay, silty, blue-gray

| 25-32 Clay, silty,
gray-green; shells

32-36 Clay, silty, brown,
gray; wood

| 36-45 Sand and gravel, fine

100 to coarse, yellow-brown

45-48 Sand and gravel,
oxidized, brown,

| yellow~brown

| 48-78 Till, blue-gray; sand

| layers at 55 58 feet

150 78-80 Sand and gravel, fine,
gray-tan

80-94 Ti11, sandy, gravelly,
blue—-gray

94-114 Till, sandy, gravelly,
gray-brown; shale,

99

Casing record: set 2 inch pipe
to 51 teet, slotted from #0 to
51 feet, gravel packed

|
| |
| I
| |
IZOOI reworked
| | PENNSYLVANIAN
] | 114-117 Limestone, gray-green
| | 117-118 As above, shaly
i I 118~120 Limestone, tan; shale
12501 streaks
LOCATION: UB3-31-03CbCH w143 STATION ID: &G20138-0942718-01
ALTITUDE: 995 PEET (NeVD 1YcY) LEPTH: 41 FERY LATE COMPLETED: August 31, 1982
INCREASINGL NATURAL GAMZA POTERTIAL (aV) LEFTH DESUHIPTION UF BATERIALS
> < (FEET)
] i QUATERNARY
{_ Lo v-4 Fill; roaa bed
] i a-9 Clay, silty, aark gray
R ¥-11  Clay, silty, brown
1 | 11-15 Sand and yravel, tine
t sv) to medium, tan, brown;
] [} shells
| } 15~-20 Sand and gravel, taine
§ i to coarse, tan, brown
1 ] 20-25 As above, gray; shells
} I 2£5-32 sand and gravel, rine
[RLIYH] to very coarse, coarser
[} t at paBe
i i Ac-36 Tall, gravelly,
I [} blue-gray
| | 4b-38 Sand ana gravel, tine
] I to medium, tabn
11504 38-41 Till, blue-gray, tan
LOCATION: uB3-31-04ADDs KC=1.U STATION ID: 420Wb—09&2723-01
ALTITUDE: WUO FERL (NGVD 194Y9) DEPTH: b4 FEET DATE COBPLETED: August 30, 1982
INCHEASING «ATURAL GAMMA DEPTH  DESCRIFTION OF MATERIALS
- > (FELT)
| | QUATERNARY
| | 0-1 Top soxrl, sandy,
t | gravelly
: 1 1-13 Sand and yravel, tine
! to very coarse, tan
i 50 — 13- Till, yellow-gray
t 1 14-23 Till, plue-gray
] 1 £3-27 Clay, gray to
] | blue-gray, dark at top
| ] 27-28 Clay, gray, very sandy
1 I 28-35 sand, tine to coarse;
100y clay, occasional layer,
| ] gray
I ]
] ¥ CRETACEOQUS
I [} DAKOTA FORNATION
t [} 35-51 Sand and gravel or
1150} sandstone, fane, some
] I coarse, tan,
] | yellow-brown
] I
| I PENNSYLVABIAN
! I 5%-53 Shale, light blue-gray
:200: 53-54¢  Shale, reddish-brown
! t
] |
] ]
[} [}



Table 2. Logs of wells and test holes--Continued.

LOCATION: 083-31-TUAABHB wC-121 STATION ID: 820121-0942625-01
ALTITUDE: 1012 FEET (NGVD 192Y) DEPTH: 21 FEET DATE COMPLETED: August 30, 1982
ANCREASING NATUKRAL GANMA DEPTH DESCKIPTION Of MATERIALS
————— e ) (FLET)
) ! QUATEENARY
\ | > T u-1 Top soil, sanay,
| 1 gravelly
1 | -3 Sand and gravel, fine
I | to medium, silty, brown
§ 501 3-17 Sand and gravel, fine
| [} to very coarse,
i ! yellow-brown
| H 17-18 Clay or till, silty,
| | yellow—gray
| } 18-21 Tall, blue-gray
1100)
1 I
] ] Casaing record: set 2 inch pipe
i | to 17 teet, slotted from 7 to
i t 17 teet, gravel packed
LOCATION: (UB3s-31-10rbBL . wC-122 STATION ID: 420118-0942714-01
ALTITUDE: 1060 FEET (NGVD 1Y29) LEPTH: 121 FEET DATE COMPLETED: August 31, 1981
INCKEASING NATUBAL GAMMA POTENTIAL (mV) DEPTH DESCRIPTION OF MATERIALS
> < (FEET)
QUATERNARY
0-5 Road bed

5-14 Till, blue-gray,
yellow-brown

W-15 Tall, yellow—gray

1519 Till, yellow-brown

19-23 Sand and gravel, fine
to coarse,
yellow-brown; till
mixed

23-26 Till, sandy, gray,
yellow—~brown

26-28 Sand and gravel, fine
to coarse; till mixed,
yellow—-brown

28-34 Till, olave

34-39 Till, blue-gray

[*4
<

-
[~
<

I
!
I
i
]
i
1
|
|
|
I
I
g S——

%

113-114 Limestone, sandy, tan

114-121 Shale, silty, sandy,
light gray; siltstone
or sandstone,
occasional thin streaks

|

|

|

150 39-40 Clay or gumbo, very

t dark gray

| 40-42 Till, blue-gray,

[} ] yellow~brown

t I 42-48 Till, sandy, light

| i blue-gray

1<y 48-6b Till, yellow-brown

[} 1 66-67 Till, sandy, brown,

) i gray

| i 67-69 Sand and gravel, fine,
1 i yellow=brown

[} | 69-70 Till, blue-gray, brown
tedu) 70-73 Tall, blue-gray

[} 1 73-74 sand, fine to coarse,
] | tan

| i 74-80 Clay, dark blue-gray;
{ f sand grains

) |

13004 CRETACEOUS

| 1 DAKOTA FORMATION

[} [} 80~-90 Sandstone, fine to

1 | coarse, brown, tan

[ ] 90-95 sandstone, very fine to
! i ¥ery coarse, tan

j3bu§ 95-103 Sandstone (gravel), tan
) i

| i PENNSYLVANIAN

| | 1U3~113 Shale, light blue-gray,
I ! reddish-browvn,

i i yellow-brown

fuuo)

1 i

i |

1 |

1t
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Table 2. Logs of wells and test holes--Continued.

LOCATION: 083-32-04ACCC wC-228 STATION ID: 420W9-0943447-01
ALTITUDE: 1202 FEET (NGVD 1949) DEPTH: 240 PEET DATE COMPLETLD: July 20, 1982
INCREASING NATURAL GANBA DEPTH DESCKIPTIOR OF MATERIALS
> (FEET)
QUATERRARY
0-3 Clay, silty, sanay,
brown
3-6 Clay or talil, sandy,
gray, yellow-gray
50 b~ Till, yellow-brown

TU-14 Tili, gray-brown
14-10 Clay, salty, oxidized
streaks, gray

1o-34 Clay, saity, sandy,

! ]

| i

| ]

1 i

| I

I t

i |

| }

I i

] ]

] 1 plue-gray

1300 34-30 Cilay, silty, brown,

i | gray-green

! i 3v-38 Clay, silty, dark brown
I 1 38-45 Tall, sandy, gray-green
t ] 45-70 Till, sandy, gravelly,
) | light blue-gray

1150 7u-73 Till, gray

| I 73-74 Clay, salty, brown;

I I organics

] I -81 Clay, gray; sand

] | grains, few

| | 81-94 Till, gray-green

1200 94-100 Till, olive

1 ] 1UU-111 Tall, iight blue-gray
] | 111-110 Tall, yellow-brown,

I I yellow—yray

I } 116-123 Clay, gray

1 § 143-730 Clay, saity, dark
12501 brown; organics

[} I 130-132 Clay, gray,

| | yelliow=-brown

§ t 132-136 Clay or till, sandy,

I | blue-gray

i | 136-138 Till, olive, gray—-green
{30014 1368-139 Till, blue-gray

i i 139-143 sand and gravel, tine,
t I yellow-prown, brown;

[} ] ciay, mixed;

[} i sandstone, shaly

{ |

13501 CEETACEOUS

i | DAKOTA FORBATION

I | 143-150 sandstone, coarse, tan,
| | yellow-brown

| | 150-167 sandstone, coarse, tan,
i I yeliow-brown

1400 167-170 Sandstone, fine to

| | coarse, tan,

I | Yellow-brown

] I 170-173 Snale, silty, yray.

[ | yellow-brown

i | 173-17% Sandstone, tine to
14501t coarse, tan

I ] 177-17% Shale, sandy, gray

| | 176-182 Limestone, tine to

| I coarse; shale

I ] 162-185 sandstone, tine to

] 1 coarse, tan

1500} 185-190 Sandstone, fine to

i [} coarse, yellow-prown

i i 190-195 Sandstone, fine to

{ i coarse, oxidized, well
| t cemented, yellow-brown,
[ I prown

15509 195-199 Sandstone, tine to

{ i coarse, tan

! 1 199-201 Shale, sandy,

1 t yellow-gray, gray-green
| t 201-206 Sandstone, ftine to

I | coarse; snale

i6lU| 206-208 shaie, sandy, light

i t gray; gravel

| [} 2UB-<34 Sandstone, tine to

] i coarse, gradang to

| 1 coarser at base, tan

[ 1

1650} PENNSYLVARIAN

234235 Shale, yellow-brown

235238 Shale, reddish-brown

238-~240 shaie, gray,
reddish-brown

Casang record: set 2 inch pipe
101 to <240 feet, slotted from 220
to 24U teet, gravel packed



Table 2. Logs of wells and test holes--Continued.

LOCATION:

ALTITUDE:

U83-32-UbbbibC

1135 Pred (NGVD 192Y9)

wC-229

DEPTH:

181

INCREASING NATURAL GAMMA

[ [ - E
< r 4
g (=] [=] < (=}

w
(=3
<
e e e —— —— - —— A ——— = e - — - —— e —

@ e —— - ——— o - - - ——

>

FEET

102

STATION 1ID:

DATE COMPLETED:

DEPTH
(FEET)

02
2-12

12-1y

19-62
62=-05

b5-8Y
88-90
40-91
91-92
42-1%7
1¥7-122
124-135
135-140
140-150
150-¥62

162-171

171-180

180-181

Casang resord:

420316-0943634~01
July 27, 1983
DESCRIPTION OF MATERIALS

QUATERNARY

Top soil

Till, light
yellow-brown

Till, yellow-gray
gradang darker

T111, blue~gray

Sand and gravel, fine
to coarse, yellow-tan
7ill, sandy, gravelly,
blue-gray

Till, olive

Tall, gray

Clay, silty, brown
T11l, blue—gray
Clay, silty, gray
Sand and gravel;
silty, layers
Clay, silty, brown,
gray; organics; wood
Sand, fine to very
coarse; clay, layers
Clay, silty, sott,
brown; organics

Sand and gravel;
boulders at base

clay,

PENNSYLVANIAN

Shale, silty, sandy,
gray-~brown; sandstone,
very tine layers

Shale, silty, sandy,
hard, light green

set 2 inch pape

to 81 feet, slotted from 161
to 171 feet, gravel packed



Table 2. Logs of wells and test holes--Continued.

LOCATION: 083-34-36CCCC NC~-151 STALION ID: 415700-0944552-01
ALTITUDE: 1206 PEET (BGVD 192y) VEPTH: W1t FEET DATE COMPLETED: September 29, 1982
INCREASING KATURAL GaAMMA POTENTIAL (V) DEPTH DESCRIPTION OF BATERIALS
>4 == (FE&T)
QUATERNARY
0-2 Road bed
=6 Tall, yellow-brown;
sand and gravel layer
at 5 teet
50 6-7 Clay or gumbo, gray

7-17 Till, yellow-proun
17~-20 Till, yellow-gray
20-23 Till, yellow-brown
23-26 Till, yellow-gray
2629 Till, blue-gray
29-32 Till, yellow-gray

i
|
|
|
1
[
|
I
I
i
]
" —= 11 1
32-34 Taill, blue-yray,
| S yellow-gray
ey 34-35 Tail, sandy, yray,
L———z____
|
{
|
|
I
1
1
I
I
]
]
]
I
|
1
|
]
|
]
|
|
I
1
1
|
i
|
|
t
|
|
|
1
]
1
i
I
|
]
]
I
I
|
1
[
i
|
i

S yellow-gray layers

35-37 Till, yellow-gray,
blue-gray

3739 Clay, gray; sand
grains

39-40 Clay or till, sandy,
yellow-brown

4U-41 Clay or tili, sandy,
gray-brown

CRETACECUS
DAROTA FOBMATION

H$1-42 Shale, sandy, light
gray, yellow-prown

4244 Shale, sandy, light
gray

G4-54 Sapdstone, very fine,
tan, light gray

54-56 Shale, sandy,
yellow-gray

56-860 Sandstone, fine to
coarse, creviced at
top, tan

80-45 Sandstone, fane to very
coarse, tan

95-Yo Shale, sandy,
gray-green

96~97 Sandstone, iron
cemented, dark brown;
shale, sandy

¥7-105 Sandstone, very coarse
{gravel), shaly at base

PESNSYLVANIAN

105~107 shale, silty,
gray-green

1W7-109 shale, yelilow-brown

109-125 Shale, siity,
blue~gray; dolomite
streaks near base

125-128 shale, darx blue—gray

128~129 Coal; pyrite

129-132 Shale, silty, sandy,
gray-green

132-140 Shale, saity,
gray—-green, darker at
base

140-141 Shale, olive,
gray-green
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Table 2. Logs of wells and test holes--Continued.

LOCATION: 083-37-06AABB WC-20 STATION ID: 420211-0951136—01
ALTITUDE: 1355 PEET (NGVD 19Y29) DEPTH:z 572 FEET DATE COMPLETED: September 7, 1981

DEPTH DESCRIPTION OF MATERIALS

(PEET)

QUATEKNARY

0-3 Topsoil, roadbed

3-9 Clay, silty, hard, ygray-brown

9-15 Clay, silty, oxrdized, soft, yellow-brown

15-19 Clay, sility, soft, tan grading to blue-gray

19-23 Clay, siity, sandy, blue-gray

23-32 Till, gravelly at top, yellow-brown

32-34 Till, salty, sanay, light blue-gray

34-39 Till, blue-gray

39-41 sand and gravel; +till mixed; boulders

41-50 Till, olive, blue-—gray

50-70 Till, blue-gray

70-75 Sand and gravel, coarse; tall mixed

75-86 Till, silty, gray-brown

86-88 Clay, silty, orgamic, dark

88-92 Clay, blue-gray

Y<4-102 Till, silty, some ygravelly, light blue-gray; sand
and gravel, than layers

102-147 Till, sanay, gravelly, yellow-brown; occasional
boulders

W7-160 Till, gravelly, sandy, blue—gray

160-271 Till, sandy, gravelly, blue-~gray; occasional
boulders

271-274 sand and gravel; wood; lignite

274-282 Till, very sandy, gravelly, blue-gray

282-285 Sand and gravel, tine to medium

285~435 Till, sandy, ygravelly, blue-gray

435-437 Till or clay, hard

437-520 Sand, fine to coarse; gravel, fine grading coarser
to the botttom

520-562 sand and gravel, fine; till mixed

PENNSYLVAKIAN
562-572 shale, very dark gray, black streaks

LOCATION: 083-38-03CCBC wWC-6¢ STATION IDz 420133-0951557-01
ALTITUDE: 160 FERT (NGVD 1929) DEPTH: 61 FEET DATE COMPLETED: June 16, 1982
PUTENTIAL (aV) DEPTH DESCEIPTION OF BATERIALS
< (FEET)

QUATERNARY
0-5 Road bed; top soil
— 5-17 lLoess, yellow-brown

17-24 Sand, fine to coarse,

g__;:;:j’ yellow-tan

5v = 24~28 Clay, sandy, silty,

I

|

|

|

l

l

| yellow-brown

| 28-41 Clay, silty, hard,
] yellow-tan; sand
[ grains
|

I

|

)

[

i

|

I

4944 Sand, tine to coarse,
1L yellow—-tan
Y4~50 Sand and gravel, fine
to coarse, yellow-brown
50-53 As above, coarser;
clay aixed; boulders
' 53-54 Tall, yellow-gray
V]

S54-61 Till, blue-gray
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Table 2.

LOCATION:

ALTITUDE:

LOCATION:

ALTITUDLE:

LOCATION:

ALTITUVE:

Logs of wells and test holes--Continued.

083-38-0U4ADEC

1240 PEET (NGVD 192Y)

WC-bU

LEPTH:z 276 PFEET «

POTENTIAL (mV)

083-38-04DABC

1220 FEET (NGVD 1929)

wC-b 3

DEPTH: 30 PreET

INCHEASLING NATUKAL GanmmMa

V83-38-040AVA

1215 FEET (NGYD 192Y)

>

wC-ob 1

DErTH: 41 FEET

POTENTIAL (aV)

105

e

STATION ID:

DATE COMPLETED:

DEPTH
(FEET)

0~5
5-1y4

T4-~21
21-30

30-53

53-b3

o3-bb

68-100
wu-12v
120-130
13u-t40
Tyu=-2£0u
20U~¢u
P LY AT

2WW0-27e

STATION ID:

PATE COMPLETED:

LEPTH
(FEET)

[V ]
oY
y-33
13-1o
1b-2u

20=20

2Lb=~30

Casiny recorda:

420158-0951614~01
June 15, 1982
DESCKIPTION wF MATEKIALS

QUATEERANRY

Road bed; top soal
Clay, silty, brown;
loess

Clay, silty,
yellow=brown;
snails

sand, tine to coarse,
tan

Sand and gravel, fine
to coarse,
Yellow—brown, mostly
sand

S5and ana gravel, fane
to very coarse,
oxidized, brown,
yellow~brown;
occasional boulders
Sand ana gravel, fane
to coarse, gray-tan
grading to gray-brown
Tall, blue~yray, olive
layers

Till, blue-gray

Sand, salty, very fine
to fine; sandy, s1lty;
t1il iayers

Till, very silty,
sanoy, ulue-gray

Tali, sandy, blue-gray;
yravel layers ar 1oy,
170, 173, 18U teet
Sand; wood; 1lignite
Sand, faine to coarse,
gray; till layers
Ti1ll, samndy, yravelly,
blue-gray; sand liayers

loesss

420 7-0951613~01
June b, 1982
DESCRIPTION OF MATERIALS

QUATERNAKY

Clay, silty, dark

Clay, silty, hard, gray
Clay, silty,
yellow-gray

Ciay, s2lty, soft,
blue-gray

Clay, s11ty, sott,
gray, gray-yreen

Sand apd yravel, tipe
t0 coarse; boulders at
base

Till, blue—gray

set £ inch pipe

to «Y teet, slotted trom 20 to
24 teet, gravel packed

STATION 1D:

UATE COMFLETED:

DEPTH
(PEET)

u-8
6-13

13-15

15-18

18-20

20-23

23-27

27-41

420 W2-0951557-01
June 15, 1982
DESCRIPTION OF MATERIALS

UUATERARY

Boad bed

Clay, silty, dark
gray-browvn

Clay, silty, dark
blue-gray

sand and gravel, very
fine to medium, dark
gray; clay apd vood
mixed

sand and gravel, fine
to very coarse, gray;
clay, gray-green
Clay, salty, sandy,
gray-green; shells
Sand and gravel, fine
to coarse, yellow-~tan;
shells

Till, blue~gray



Table 2. Logs of wells and test holes--Continued.

LOCATIOKR: U83-39-3UDCBB WC—u9 STATION 1ID: 4 15804-0952548-01
ALTITUDE: 1150 PEET (NGVD 19293) DEPTH: 112 FEET DATE COMPLETED: June 1, 1982
POTENTIAL (mV) LDEPTH DESCRIPTION OF MATERIALS
< (PLELT)
] ] QUATEEKNARY
I ] -6 Road bed; top seoil
1 1 0-8 Clay, salty,
] ] yellow-gray:; gravel
{ i 8-12 Sand and gravel, fine
i 50¢% to coarse,
} ] yellow—-brown; bouiders
I | 12-30 Till, blue-gray
{ ] 3u-32 Sand, fine to coarse,
[ i yray
i [} 32-48 Till, blue-gray; sand,
1100} than layers
] ] 48-54 Till, gray-yreen
J 1 24-55 Clay, gray
I I 55-07 Tall, yeliow-gray,
t ] blue-gray
] ] 6768 Sand
11501 68-72 Clay, dark gray-brown
] ] 72-100 Clay, silty, sandy,
1 ] reworked, gray, tano
| [} 100~-103 Sand, very tine
{ i 103-104 sand, tine, gray
:200: PENNSYLVANIAN
i t 104~-105 Shale, yeilow—tan
| [} 105-112 Shale, yellow-brown,
] 1 reddish-brown
LOCATION: 083-40-15CCDC ¥C-13 STATION ID: 415938-0952943-01
ALTITUDE: 1198 FEET (NGVD 1929) DEPTH: 173 FPEET DATE COMPLETED: July 6, 1981
DEPTH DESCRIPTION OF MATERIALS
(FEET)
QUATERRALY
0-10 Loess, tan
10-15 Loess, brown grading to gray
15-28 Loess, yellow-brown
28-31% Clay, silty, sandy, blue-gray
31-35 Sand and gravel, fine to coarse, gray: occasional
boulders
35-50 Till, blue-gray
50-56 Clay, silty, gray, gray-green
56~-67 Sand and gravel, fine to mediua, gray, reddish color
67-82 Clay, sandy, gray, gray-green
82-132 Sand, very fine to fine, silty, red, gray, dark
grains
132-164 As above, gray, brown

CRETACEOUS
DAKOTA FORMATION
164-173 Sandstone; possible shale layers

OCATIOR: 0B3-42-174CCC wCc-175 STATION ID:

LTITUDE: 1135 FEET (NGVD 1929) DEPTH: 81 FEET

IRCEREASING NATURAL GAMMA
>

DEPTH
{FEET)

POTENTIAL (mV)

0-5
5-8
8-10

16=-20
2U=22

44-30
30-45

3o-40

40-51

51=57

106

57-60

———— . —gh o - - — - o — -

ol-b1

DATE COMPLETED:

G20004-0954529-01
May 13, 1%83
DESCRIPTIUN UFP MATERIALS

QUATERNARY

Road bed; top soal
Clay, siity, brown
Ciay, siity,
yellow-gyray

Clay, silty, blue—gray
Sana, tine to coarse;
clay, blue-gray; wood
Clay, silty, yray-green
Clay, sandy, silty,
gray; wood

Sand and gravel, fine
to coarse,
yellow-brown; boulders
Sand and gravel, tine
to medium, some coarse,
Yeliow—-brown, brown
<lay, sandy, siity,
gray

Sand and yravel, ftine,
gray

Till, blue-gray



Table 2. Logs of wells and test holes--Continued.

LOCATIUN: 083-42-17aC0D w170 STATION Ib: 420004~095u515-01
ALTITUDL: V10 FRET (NGVD 192Y) DEPTH: 161 FEET vATE CUMPLETED: May 16, 1983
INCHEAS1ING NATURAL GAMNA DEPTH DESCRIPTION OF MATEEIALS
> (FEET)
QUATEKNARY
0=-2 fop soil
=10 Ciay, silty, brown;
loess

-2 Clay, silty,

t |

I I

I I

! |

1 ]

(VT yellow-prown; loess

1 | 20-35 Loess, yeillow-tan

| ] 35-40 Sand, very fine to

] | coarse; clay; salt

1 ] 40=-45 Sand, very fape to

[ | coarse, yellow-tan

1100 §5~50 sand and gravel, tine,

| [ oxidized yeliow-brown

i } 50-55 hood; sand

| | 55-5b Gravel; boulder;

] I till, yellow

| | 56-93 Till, blue-gray

11501 $3~95 Clay, gray, sand grains

i | 95-97 Cclay, yellow-brown,

[ I gray

i 1 $7-100 Clay, gray,

i | yellow-brown trace

I i wu~118 Clay, gray, bilue-gray

1200 118-128 Clay, silty, gray

i | 128-140 sand, very fane to

| | mediua, some silty,

[ | cemnented, dark specks,

] 1 gray-green

| 1 140-153 As above, grading

125014 coarser, fine gravel

I I near base

) )

| | PENNSYLVANIARN

I | 153-154 Shale; limestone

I | streak at base;

[E[VIeR} gravei, tinpe

| i 154-156 Shale, yellow-gray,

} 1 gray-green,

{ { reddish-brown trace

| { 156~157 Limestone, tan

| | 157-158 Shale, gray—-greemn, tan

{350 158-159 shale, black; coal,

] 1 thin stieaks

| | 159~-161 Shale, gray

i [

I I

i | Casing record: set ¢ inch pipe

1400y to 11 teet, slotted from 149

| i to 154 teet, gravel packed
LOCATION: 0B83-42-1iCAbb wC-173 STATIOR ID: 420004-095u548-01
ALTITUDE: 1140 PERET (NGVL 1929) DEPTH: 37 FEET DATr COMPLETED: May 12, 1983

INCSBASING NATUKAL GAMMA DEFPTH DESCRIPTION OF MATERIALS
> {FEET)

i | QUATERNARY

{ { -3 Top soil, dark gray

i | 3~-0 Clay, silty, gray

] | b-10 Ciay, silty,

I | yellow-gray

b 501} 1w~ tlay, salty,

| I yellow-brown

l | 1o=-260 Ciay, siity, sandy at

| | base, gray to blue-gray

1 i Zb-32 Sand and gravel, fine

| i to medium, SOme coarse,

[RIT) yellow-gray

| | 34-37 Tiil, blue-gray

{ I

t 1

[} ] Casing record: set < inch pipe

| § to 37 teet, slotted xyom 23.5

[REM to Zb teet, gravel packed
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STATIUN 1b:

Table 2. Logs of wells and test holes--Continued.
LOCATION: UbB3~42-17CpAu wC-174
ALTITUDE: 1150 FPEET (NOVD 19<4Y) LEPTHZ 61 FEET

INCHREASING NATURAL Ganna
>

POTENTIAL (mV)

STATIUN IDs

FEET

STATION ID:

FEET

LOCATION: (B3-43-04CHUB wC-5
ALTITUDE: 1235 FEET (NGVD 1929) DEPTH: 321
INCREASING NATUBAL GAMAA
>
[ _——
| ]
t t
| |
I ] —
(=
I i
1 ] =
1 1
] ]
] 1
1ul]
1 i
t ]
] ]
] 1
] ]
[R L1}
I ]
! 1 a
| ]
1 |
] ! —
1200
] 1
| 1
| i
| i
| i
125u]
i 1
t ]
| i
! ]
| ]
13uu]
1 1
LOCATION: UBY-29-1bCBAD WC-232
ALTITUDE: 175 FEET (MGVD 1929) DEPTH: 181
INCREASANG NATUNAL GANBA
>
| i
| |
] ]
] t
i ]
150
1 |
] {
1 t
| i
1 |
(R U
[} |
i |
1 t
( t
i |
1150
i ]
t 1
| 1
i ]
I i
1200
t ]
i ]
i i

108

UATE CUMPLETED:

DATE COMPLETED:

DATEK COMPLETED:

4ZUUUA-UYDEDLT-0 T

Hay 13, 103

VEFTH LESCRIPTION OF MATERIALS

(PELET)
CUATERNARY

-8 Road bed; top soil

8-14 Clay, silty, very dark

-1 Clay, silry, gray

16=L4 Clay, silty,
yeliow-gray

22-28 Clay, sandy, silty,
gray-green; wood;
sand Layers

28-33 Sand, fine to coarse,
gray

33-40 sand and gravel, fine,
aedaum to coarse at
base, yellow-brown

4O-43 Sand and gravel, fine
t0 course,
yellow~-brown; boulders

43-45 Till; yellow=-gray

45-b1 Tili, blue—gray;

boulder at 59 feet

420139-0955157-01

nay 4, 1981

DEFTH DESCHIPTION OF MATERIALS
(FPEET)
QUATERNARY
u-10 Fill; loess, brown
t-3v lLoess, brown, tan
30-35 Loess, yellow—brown
35-3¢6 Loess, blue-gray
Jo—-34 Loess, gray
3u-43 Loess, yellow-brown
43-53 Till, yeliow-brown
53-05 Ciay or till, sandy,
soft, yellow-gray
b5—bY Txll, yelliow-brown
vy-71 Gravel; boulder
71-81% Tadil, yeliow-gray to
blue-gray
81-235 Till, blue—gray

235-253 Tiil, blue-gray
253~,84 sand and gravel, tane
to medium

CKRETACLUS

DAKOTA FORMATIOM
2b4~-327 Sandstone, fine, tan

Casany record: set 2 inch pipe
to 315 teet, slotted rtrom 297
to 3715 fteet, gravel packed

420507-U94 14 19-01

August &, 1983

VEPTH DESCRIPTION OF BATERIALS
{FEET)
QUATERNARY
o-14 Till, yellow-browa .
Th-30 Till, brown, blue-gray
30-32 Boulder
32-47 Till, blue-gray
47-4% Sand and gravel, faine
to coarse
4Y—5y Till, olive
S5U-130 Tall, blue-gray, layer

ot olive at Y5> feet
130-137 Till, gray
337-339 Tall, light blue-gray
149-143 Tall, blue-gray
143-34> Wood; gravel; sand
145-177 Sand and gravel, fine
to coarse

FPENNSYLVANIAN
177-17y shaie, gray-tan
179-181 Shale,
yellow-redarsh—drown,
gray-green

Casang record: set 2 anch pipe
to 181 teet, slotted trom 161
to 17v 1eet, gravel packed



Table 2. Logs of wells and test holes--Continued.

LOCATIUN: OBU-29=~3TDAAD LTI

ALTITUDE: 1027 FPLET (NGVL 19ez9) DEPTH: <201 FEE]

STATION ID:

DATE CUMPLETED:

4202709415420
August 8, 1983
DESCHRIPTION OF MATERIALS

QUATERNARY

Road bed; top soil
Till, yellow-gray

Sand and gravel, fine
to medium, brown

T1il, blue-gray

Till, yellow-brown
Till, hard, gray-green
Till, biue-gray, olive
Till, blue-gray

sand and gravel, faine
to sedium, gray-tan
Tall, blue-gyray;
gravel layers

Sand and gravel, fine
to coarse; till,
mixed, blue-gray
Till, blue-grays;
and gravel

Clay, silty, gray
Sand, fine to coarse,
possibly cemented,
gray-tan

Sand and gravel, fine
t0 coarse, gray-brown;
tall or clay layer at
169 teet

sand

PENNSYLVANIAN
Shale, silty, gray
Sandstone, fine, hard,

gray
Shale, blue-gray, gray;

sandstone, fine,
interbedded; siltstone

$20440-0942243~01

July 28, 1983

INCHEASING NATUKAL GAMaA POTENTIAL (mV) DEPTH
— > <=-= (PEET)
| ]
) | u=5
t \ 5-b
) i [ Xk 1]
I ]
(=] W=56
i | 56=-00
I ' 6LU-b8
] i b8-70
{ i 70-102
] ] Tu2-104
[R LVIVN
| 1 We4-110
| {
i 1 110~120
| i
) \
1150 120-144
i |
t | MWy-5
1 ] 145-155
I |
[ 1
1200 155-188
| {
| I
I |
i ]
[ |
1254 188-189
i ] 18Y-191
| [
| | 191-201
i |
| |
LOCATION: 0U84-30-19AAAA wC-230 STATION ID:
ALTITUDE: 1Wo5 FEET (BGVD 1929) DEPTH: 201 PEBT DATE COMPLETED:
DEPTH DESCRIPTION UF MATERIALS
(PEET)
QUATERNARY
0-2 Top soil
2~5 Till, sandy, gravelly, yellow-gray
5-10 Sand and gravel, tan, yellow-brown
0-12 Tall, sandy, gravelly, yellow-gray
12-20 Sand and gravel, fine to coarse, gray-tan
20-21 Till, sandy, gravelly, yellow-gray
27-24 Sand and gravel, fipne, brown
24-25 Till, brow¥n
25-44 Tiil, blue-gray; sand layer at 38°
4~62 Sand and gravel, tine to coarse, gray-—tan
be~72 Till, blue-gray
72-74 As above; sand and gravel
7494 Till, blue-gray
Y4-99 Sand and gravel, very fine to fine, gray-tan
99-100 Till, olive

CRETACEOUS

DAKOTA FORMATION
100-108 Till, yellow-gray, gray; clay or shale
1U8~112 Clay or shale, silty, gray, yellow-gray
112-114 Shale, sandy, yellow-brown, gray
114~-720 Sandstone, fine tO very coarse

120-124 Sandstone, very coarse, brown, yellow-brown
shale, than layers

124~135 Sandstone, well cemented, brown;
135-137 shale, silty, gray
137-141 Sandstone, very tine, tan, yellow-brown

PENNSYLVANIAN
141-150 shale, silty, gray, yellow-gray;
interbedded; organics, dark specks
150-157 sSandstone, fine to medium, bard, gray;
157-161 Shale, gray-orown; shale, streaks
T01-163 Coal; pyrite
163-170 shale, gray; organics, dark specks
170-176 sShale, sandy, light blue-gray; pyrite
176~180 Shale, dark gray, gray-brown; pyrite
180-201 Shale, silty, gray; pyrite

109

sandstone, fine,

organics



Table 2. Logs of wells and test holes--Continued.

LOCATION: 0OB4-32-vBACLE [ [ P STATION ID: #420003-U943551-01
ALTITUDE: 1070 FEET (NGVD 1929) DEPTH: 141 FEET VAT CUMPLETED: September 1, 1962
INCREASING NATURAL GABHMaA DEPIH DESCR1FTION OF MATERIALS
—— > (FEET)
QUATERNAKY
U-12 Tall, yellow-brown,
yeliow-grays boulder
at 3 teet
50 CRETACEOUS

DAKOTA FPORMATION

12~1> Sand or sandstone, fine
to medium, brown

15-2v Sandstone, fine to
coarse, yellow-brown,
tan

20-24 Sandstone, fine to
coarse, tan; shale,
thiu iayers, tan

24-48 Sandstone, faine to very
coarse, yellow-brown

28~-33 Shale, silty, sandy,
light gray; sandstone
layers, fine to medium,
tan

33-4u Sandstone, fane to
medium, some coarse,
yellov-provn; shaie at
top, yellow

4045 sandstone, faine to
coarse, brown

$H-46 Shale, silty,
yellow-brown

Yo—48 sandstone,
yellow-brown; shale

4b-53 Sandstone, tine to very
coarse, brown,
yelilow-brown

53-50 Shale, sitty, sandy,
lignht gray

56-60 Sandstone, fine to
coarse, tan, brown at
top

v0—65 Sandstone, tine to
coarse, yellow-brown;
shale, than streaks

5=-70 Sandstone, brown (as
above)

=79 Sandstone, fane to
coarse, tan,
yellow—-brown

T9~89 sandstone, fine to very
coarse (gravel), tan,
yellow-brown

89-91 Snale, silty, sandy,
gray

91-105 Sandstone, tine to very
coarse (gravel), tan:
shale at base

W5-115> Sandstone, rine to
coarse, tan

115-127 Sandstone, fine to very
coarse, (yravel at
base), yellow-brown

5 : 2 2 3 S : 2
1°% <
g 8 (=] (=] © (= © c
¢ & B BB BB E % E___E___.

1%}
<
<

PENNSYLVANIAN
127-141 Sandstone, tane, silty,
gray; organic streaks

(5
Y4
<

Casing record: set 2 inch pipe
to 129 teet, slotted trom 119
to 129 teet, gravel packed

- - ————— T e = S W e Wm A N . S - T M v e S Eh e - o . e =
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Table 2. Logs of wells and test holes--Continued.

LOCATION:

ALTITUDE:

U84-32-08BCBC wC-127
1070 FEET (NGVD 1929) DEPTH: 107 FERET

DEPTH DESCRIPTION OF MATERIALS

(FPEET)
QUATERNARY

0-3 Road bzd; top soal

3-b sand and gravel, oxidized, brown, yellow-brown;
boulders

6-18 Till, yellow-gray, yellow—tan

“18-21 1ill, blue-gray, yellow-gray

21-38 Till, blue—gray

38-39 Sand and gravel, fipne to coarse, gray

39-54 Till, sandy, gravelly, soft, blue-gray

54-55 Sand and gravel, fine to coarse

55-~bb Till, blue-gray

6b-7¢ sand and gravel, fine to very coarse, mostly lime
tragments; boulders at base

72-73 Till, blue-gray

73-74 Sand and gravel, as above

T4-77 Till, blue-gray

77-80 Sand and gravel, as above, tiner

80-9Y Till, sandy, gravelly, hard, blue-gray; sand and
gravel, occasional layer

99-100 Sand and gravel, fine to very coarse; boulders

LOCATION:

ALTITOUDE:

LOCATION:

ALTITUDE:

INCREASING NATURAL GAMMA

CRETACEOUS
DAKOTA PORMATION

106-107 Possible bedrock

UB4—32-08BUCA

1040 PLET (NoVL 1y2y)

U84 -32-U8BDDA

W40 FPEET (NuVD 192Y)

®C-126

DEPTH: 35 FRET

INCKEASING NATURAL GAMMA
-—>

5’—?

WC—-125

DEPTH: 41 FEET

PUTENTIAL (mV)

- > <

-=:;;:'__'_~_'_——__——_———_—‘

- —— . — = - = ———————

R

STATION ID:

DATE COMPLETED:

STATION ID2

DATE COMPLETED:

DEPTH
(FEET)

0-N
10-13

13-17

17-28

28-35

Casang record:

420606-0943634-01

September 3, 1982

420606-0943013-01

September 8, 1982

DESCRIPTION OF MATERIALS

QUATERNARY

Road bed

Ciay, silty, sandy,
gray-browvn

sSand, fine to coarse,
brown

Sand and gravel, fine
to very coarse, silty,
gray; wood:; shells
Till, blue-gray

set 2 inch pipe

to 28 teet, slotted from 23 to
28 teet, gravel packed

STATION ID:

DATE COMPLETED:

DEPTH
(PEET)

0-3
3-7

7-10

10-17

17-20

<0-33

33-41

420004-0943603-01

September 2, 1982

DESCRIPTION OF MATERIALS
QUATERNARY

Road bed

Ciay, silty, sandy,
very dark

Clay, silty, some
sandy, dark gray-brown
Clay, very sandy,
gravelly, yeliow-—
brown; sand layers
Clay, silty,
yellow=brown

Sapd and gravel, fine
to very coarse, tan,
brown, yellow-brown at
base; boulders

CRETACEQUS

DAKOTA FORMATION
Sandstone, fine to
coarse, yellow-brown;
shale, thin streaks



Table 2. Logs of wells and test holes--Continued.

LOCATION: D84-33-02DDBA wCc-132
ALTITUDE: 1110 FPEET (NGYD 14Y2Y) DEPTH: B1
INCREASING NATUKAL GAMMA
>

) |

) [}

t 1

| |

| |

i 504

1 ]

1 I

1 |

1 I

1 1

1100}

| I

1 I

] I

t ]

I i

1150¢

] i

t |

1 |

i |

] i

1200

] I

| ]

i I

| |

1 I

1250 ¢

] 1

] t

| |

1 ]

1 [

1300t

| |

| |

i |

[} I

[ 1

1350 |
LUCATION: UB4-33-u3Akoul [ )
ALTLITUDE: 1002 FEET (NLVDL T92Y) DEPTH: B1

LOCATION: (084-33-03ABDD

ALTITUDE:

INCREASING NATURAL GAMMA

1060 PEET (NGYD 1929)

INLREADING NATUKAL GAMBA
>

WC-12B

DEPTH: 21

R

> <

PEET

FEEY

PEET

POTENIIAL (aV)

STATION ID:

DATE COMPLETED:

DEPTH
(FEET)

0-1
1-8

8-11

11-13
13-14
Tu-2b
48-34

Iu-30

Jo—48

3b-4u

40-50

S0=-55

55-75

T5-7v

To-381

Casiny record:

420705094 394501

September 9, 1982

DESCRIPTION OF MATERIALS

QUATERNARY

Top soil;, sandy

Sand, tine to coarse,
tan, brown

As above, gravel,
yeliow=brown

Till, yellow=-tan
Till, yellow-gray
Till, sandy, gravelly,
blue-gray

CKRETACEOQUS

DAKOTA FORBATION
Sandstone, tine to
coarse, iron cemented,
oxidazed, brown

Shale, hard, tan,
brown: sandstone at
base

Sandstone, tine to
coarse, oxidized, brown
Sandstone, tine to
coarse, hard, 1ron
cementeda

Sanastone, fane to
coarse, iron cemented
layers, brown
Sandstone, tine to very
coarse (gravel), brown,
yellovw~brown

Sandstone, fine to
coarse, iron ceaented
layers, yeliow—brown
Sandastone, fine to very
coarse {gravel); shale
trace

No sampie

set 2 inch pipe

to 7v teet, slotted trom 74 wo
70 teet, gravel packed

Siarlun I

DATE COMPLETRD:

ULPTH
(FLET)

U=<
4=8
=12
1i-14
Ll
Wo=s3
2344

A RS-
£5-2b

P1-S-1:]

sb-78

Tb~01

Casiny 1record:

42V fVO-UIRLLUI-0 T

Septeaber 7, 19&2

VESCKIFTION Ui MATERIALS

QUATEENAKY

10p S0il, black

Ciay, sandy, brown
>and and yravel, tine
tu coarse

Sand and gravel, fine
10 coarse, yelliow-brown
41211, Yeilow-yIay
1141, blue—gray

>ana, rine to CoOarse,
gray

1111, yeliow-yray
bSana, tine to coarse,

gLay
1111, Very sandy,
yCavelly, biue-yray

band ana yravel, tine
to coalrse tap, browsn

PENBSYLVANIAN

>hale, gray-brown,
reddish-brown trace

set 2 inch pipe

to 77 teet, slotted froa 72 to
77 teer, gravei packed

STATION ID:

DATE CONMPLETED:

DEPTH

—

112

(PEET)

v-1
-6

8-21

420708=-0944022-01
Septeaber 7, 1982
DESCRIPTION OF MATERIALS

QUATERNARY

Top s0il, sandy

Sand and gravel, fine
to very coarse, brown;
boulders

Till, blue-gray



Table 2, Logs of wells and test holes--Continued.

LOCATION: 084-33-03BUAA KC-130 STATIOR 1ID: H20702-05U4040-01
ALTITUDE: 1005 FEET (NGVD 1929) DEPTH: 135 FEET DATE COMPLETEL: September B, 198z
INCKEASING NATURAL GAMMA DEPIH DESCHIPTION OF MATERIALS
- > (FEET)
| i QUATLENARY
] 1 V-5 Road bea
] | 5-b Clay, silty, dark brown
] t o=-7 Ciay, silty, sandy,
| | some gravelly,
| 504 Yellov~brown
t 1 7-0 Sand and gravel, faine
| i to coarse, tan, brosn
| | 10-1b Sand and gravel, fine
] 1 to very coarse, brown;
1 1 boulder at base
100} 16-50 7111, sandy, gravelly,
| t blue-gray: boulder at
t 1 37 teet
{ i 30-53 Sand and gravel, tine
[} 1 to coarse
i i 53-56 Till, very sanay,
1150 gravelly, blue-yray
i ] S50-05 Sand and gravel, fine
} } to coarse
1 | 05-7b As above, coarser;
1 | boulders at base
i | 76-78 T111; boulders; shale
t2uuy
] i PENNSYLVANIAN
[ i 785-61 Shale, siity,
I [} gray-bnrown
' 81-100 Shale, silty, gray:
I i siltstone streaks;
1250 pyrite
I I 100~-110 Shale, silty, gray;
I | slltstone and sandstone
i 1 layers; pyrate
i i 11-135 Sandstone, hard;
t | siltstoae; pyraite
1300
| {
i | Casing recora: set 2 inch pape
| | to 139 teet, slotted trom 115
i t to 135 teet, gravel packed
LOCATION: O084-33-03CADA WC-131 STALLION ID: &420043-0944037-01
ALTITUDEZ: 1090 FEET (NGVD 192Y) DEPTH: 21 PEET DATE COMPLETED: September Y, 1982
INCKEASING NATURAL GAMMa DEPTH DESCRIPTION OF MATERIALS
> (FEET)
[} i QUATERNARY
| ] .E -2 Top soi1l, dark
! I -5 Till, yellow-tan
I I 5~-15 Sand and graveli, fine
i } to very coarse,
I 50) yellow-brown; boulders
I i at base
| i 15-21 Till, blue-gray
1 |
I i
t i Casing record: set 2 inch pape
:100| to 15 feet, slotted trom 13 to
|

113

15 teet, gravel packed



Table 2. Logs of wells and test holes--Continued.

LOCATION:

ALTITUDE:

LOCATION:

ALTITUDE:

0B4-34~35BCDC WC-148 STATION ID: 420233-0944759-01
1225 FEET (NGVD 1929) DEPTH: 100 FEET DATE COMPLETED: September 27, 1982
INCREASING NATURAL GAMMA DEPTH DESCRIPTION OF MATERIALS
> (FEET)
| | QUATERNARY
{ { 0-2 Top soil; clay, silty,
| | brown
| | 2-5 Clay, sandy, gravelly,
| | yellow~tan
| 501 5-6 Till, yellow-tan;
| | boulders
| | 6-15 Till, sandy, gravelly,
| | yellow-tan
1 | 15-20 As above, iron
| hE:___ concretions
{100 — 20-27 Till, oclive, blue-gray
| ] 27-30 Sand and gravel, fine
i | to medium, yellow-brown
! 1 30-36 Ae above, to gray;
| | boulders at base
| | 36-38 Till; boulders;
1150 reworked shale,
| | reddish~-brown, dark
| | gray
| | 38-40 Till, blue-gray
| | 40-46 Sand and gravel, fine
1 | to medium, gray
1200} 46-49 Clay or till, very
| | sandy, gravelly, iron,
| | brown, gray-green;
| | sand and gravel layer
| | 49-50 Till, sandy,
| | gray-green, olive
1250 50-55 Till, sandy, blue-gray,
| [ olive
| | 55-57 As above, with sand and
1 i gravel, fine to medium,
| { brown; boulders
{ | 57-65 Sand and gravel, fine,
:300} brown, tan; clay mixed
| | CRETACEOUS
1 1 DAROTA FORMATION
| | 65-70 Sandstone, fine to
| | medium, tan
13501 70-75 Sandstone, fine to
| | coarse, brown, tan
| | 75-80  Sandstone, fine to very
| | coarse, shaly,
} l oxidized, brown
j400] PENNSYLVANIAN
I | 80~87 Shale, yellow-brown
| | 87~90 Shale, reddish~brown
| | 90-~95 Shale, sandy at base,
| | gray, blue-gray
| | 95~97 Coal; shale, gray
1450 97~100 Shale, silty, gray to
: : gray-green
| |
{ | Casing record: set 2 inch pipe
| i to 99 feet, slotted from 72 to
1500 76 feet, gravel packed
0d4~34-35BDCD NC-147 STATION ID: 420232-0944639-01
1195 FEET (NGVD 1929) DEPTH: 101 FEBT DATE COMPLETED: Septeaber 24, 1982
DEPTH DESCRIPTION OF BATERIALS
(FEET)
QUATERNARY
0-3 Road bed; top soal
3-9 Clay, silty, very soft, gray; shells at base
9-14 Clay, siity, sandy, very soft, yellow-gray; shells
14-18 Sand and gravel, tine
18-19 Ciay, silty; wood; shells
19-56 Till, very sandy, gravelly
S6-6U Sand and gravel, tine to medium; till layers
60-80 Sand and gravel, fine to medium (mostly sand)
80-84 Till, sandy, gravelly, blue-gray; boulders
PENNSYLVANIAN
84-93 Shale, gray, yellow-gray
Y3-97 Shale, blue-gray
97-100 Shale, gray—green, yellow trace, reddish-brown

100-101 Shale, gray-green, reddish-brown, yellow-brown
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Table 2. Logs of wells and test holes--Continued.

LOCATION: 084-34-35DAAA WC-140 STATION ID: 420230-0944551-01
ALTITUDE: 1190 FEET (NGVD 1929) DEPTH: 41 FEET DATE COMPLETED: September 23, 1982
INCREASING NATURAL GAMMA DEPTH DESCRIPTION OF MATERIALS
> {PEET)
I QUATERNARY
0-3 Top soil; clay, dark
gray
3-9 Clay, silty, soft,
Yellow-gray
50 9-12 sand, fine to coarse,

gray; clay at top,
gray-green; shells

12-20 Sand and gravel, fine,
gray; clay; shells;
wood

|
|
|
(
|
|
1
|
|
|
}
| very soft, gray; sand
]
|
I
|
|
|
|
|
)
|
1
!

100 20-29 Clay, sandy, silty,
layers, fine to coarse
29-31 Sand and gravel, fine,
gray
31-3¢ Till, sandy, blue-gray
1150 36-37 sand and gravel, fine,
1 gray
| 37-41  Till, sandy, blue-gray
|
|
| Casing record: set 2 inch pipe
1200 to 40 feet, slotted from 28 to
i 40 feet, gravel packed
LOCATION: udu-34~35DAEb wC~T1ub STATIOKN ID: 440231-0944007-01
ALTITUDRE: 119> Fudl (noVi 192Y9) LvEPTR: 121 FEET DATE COMPLRTED: September 23, 1982
INCREASING NATURAL GAMMA POTENTIAL (m¥) UBEPTH  DESCRIETIOR OF MATEKIALS

- —— > < (FEET)
QUATERNARY

0U-14 Fill

W-10 Clay, silty, very dark

10-1Y Sand, tine to coarse,
gray

19-34¢ Clay, salty, crusbaiy,
gray

34-35 Sand and yravel, fane
to coarse

35-80 Txli, sandy, gravelly,
blue-gray

8U-90 As apbove, olive lLayers

PENNSYLVANIAN

YU=-Y4 Shale, silty,
yellov-gray, blue-gray
at top

J4-97 Shale, siity, brown,
reddxsh-brown

9¥7-W0 As above, grading to
yellow-gray

100=-101 Snale, blue~gray

W 1-1u2 Limestone; shale, gray

102-103 shale, black

1u3-1U> sSnale, gray

W5-197 Shale, yellow-brown

107-10Y Shale, siity, sanay,
lignt gray-green

WY-113 Siltstone; sSandstone,
tine, lime~-cemented,

hard
113-120 Shale, silty, sandy,
gray-yreen .
1¢U-1£1 Shale, gray-green,
reddash~brown
LOCATION: 084-35~-0U7ahAA WC~144 STATION ID: 420627-0945725-01
ALTITUDE: 1300 FEET (NGVD 1929) DEPTH: 101 FEET DATE COMPLETED: September 22, 1982
DEPTH DESCRIPTION OF MATEBIALS
(FEET)
QUATERMARY
0-2 Clay, some sandy, yellow-gray
2-5 As above, sandy, gravelly
5-8 Till, yellow-gray; irom concretions
8-18 Till, yellow-brown; iron concretions, occasional

18-20 Till, blue-gray, gray

20-24 Till, yellow-brown

24-27 Till, blue-gray, yellow-brown

27-37 Till, blue-gray, olive layers

37-62 Till, blue-gray

62-64 Boulder

64-97 Till, blue-gray

97-98 Sand and gravel

98~101 Till, blue-gray 115



Table 2. Logs of wells and test holes--Continued.

LOCATION:

ALTITUDE:

084-35-08Ab8B8

1285 FEET (NGVD 19.29)

INCREASING NATURAL GAMMA

i

[ [°d & & [ (7 N
5 (=3 (Y3 [=3 (%3 (=3 53
(=] < < < [~ (=1 c

-4
<
<

97-98
SGb-49Y9
99-112

112-116
116-117

420627-0945643-01

gravel layers

Till, yellov-gray,
yellow~brown

Sand and gravel, fine
to coarse

Till, yellow—brown
Till, blue-gray

Tall, yellow-brown,
blue-gray

WC-14g STATION ID:
DEPTH: 241 FEET DATE CUMPLETED: September 20, 198.
POTENTIAL (mV) DEPTH DESCRIPTION OF MATEKIALS
< (FEET)
1 QUATEKNAKY
1 0-5 Roaa bed; top soil
I 5-15 Ciay, sisty,
| yellow-brown
[} 15-¢4 Tall, yellow-brown
| 24-33 Till, olave or
4 yeliow-gray; boulder
{ at 30 fteet
I 33-3b Till, blue-gray, olive
[} 3o-74 Tall, blue-gray
! Tu—75 Sand, tine to medium,
{ gray
t 15-9v Till, sandy, blue-gray
i YU-9Y3 Sand, fine to coarse,
1 gray;: till layers
i 93-97 Till, blue—gray;
1
|
i
|
]
|
I
)
|
|

1M7-3119
119-125
125-128
128-150

150-153

153-172

122-173
173-178

178-179
179-185

185186
Yo—200

200U-205

205-207
2U7-210
410-212

2V24~420

220-229
229-230
230-241

116

CRETACEOUS

DAKOTA PORMATION
Shale, silty, sandy,
yellow-brown, gyray
Sandstone, tine to
medium, tan

Shale, siity, light
gray, yeliow-brown
sSandstone, fane to
medium, tan

Shale, saity, sandy,
light gray,
yellov~brown
Sandstone, fine to
medium, some coarser
than above, tan

Shale, silty, sandy,
gray, yeliow
Sandstone, fine to
coarse, yeillow~-brown
Snale, sandy, yellow
Sandstone, very coarse,
yellow—brosn

As above, sShale mixed
Shale, oxidized layers,
brown, yellow—-brown,
gray; sandstone,
occasional iayer, fine,
brown

Sandstone, fine to
medium, brown,
yellow—brown

Ironstone

Sandstone, fine to
wedium, brown,
yellow-brown

shale, sandy, silty,
yellow—brown
Sapastone, tine to
medius, tan,
yelliow-brown;
ironstone layer at top
As above, shale streaks
Shale, sility, sanady
Sandstoune, fine to
medium, creviced



Table 2. Logs of wells and test holes--Continued.

LOCATION: UB84-35-08bAAB wC-141 STATION ID: 420626-0945653-01
ALTITUDE: 1265 FEET (RoVD 192Y) DEPTH: 51 FEET DATE COBPLETED: September 20, 1982
INCEEASING NATUHAL GAMMA DEPTH DESCRIPTION OF MATERIALS
- > (PEET)
| | QUATERNARY
] ! o~4 Clay, very dark
1 i gray-brown
] | 4-7 Clay, silty, gray-brown
| | 7-10 Clay, silty, sandy,
(=] gray; sand layers
I [ 10-14% Clay, silty, sandy,
] ] gray—green; shelils
| | wu-1 Sand and gravel, fine
1 ] to coarse, yellow-brown
] | 15-18 Clay, sandy, silty,
1 100§ gray-green; shells;
| | wood at base
| | 18-21 Sand, very fine to
] ] aedium, gray
) 1 21-40 Clay, silty, soft,
| | gray,., gray-green
1150 40-49 Sand and gravel, fine
] ) to coarse; boulder at
] I base
) | 49-51 Till, blue-gray
1 [
| ]
1400} Casing record: set 2 inch pipe
I | to 48 teet, slotted trom 4.5
I | to 48 feet, gravel packed
LOCATION: 084-35-UBEBAA WC-tyu STATION ID:z U420627-0945704-01
ALTITUDE: 1272 FEET (NGVD 192y) DEPTH: 61 PEET DATE COMPLETED: Septeaber 17, 1982
INCREASING NATURAL GAMMA POTENTIAL (aV) DEPTH DESCRIPTION OF MATERIALS

> < (FPEET)
I QUATERNARY

\ 0-4 Road bed
F______.___—————‘““"‘_‘P_-.—_' 4-12 Clay, silty, very dark
—_— gray-brown

12-19 Clay, silty, sofit, very
dark blue-gray
19~-21 Clay, silty, sandy,

|

i

i

[

[} gray-green

| 21-24 Sand and gravel, fine

] to medium; wood;

| Cclay, banded, gray
10} 24-30 Sand anda gravel, fine

I

|

|

1

|

I

|

i

|

to very coarse; clay
layers, gray
30-37 Clay, silty, gray-green
37-41 Sand and gravel, fine
to medium, yellow-brown
Q1-42 Till, yeliow-brown to
brown
42-61 Till, blue-gray fine to
medium, yellow-brown
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Table 2. Logs of wells and test holes--Continued.

LOCATION: 084-35-08BbBA WC~143 STATIUN ID: 420027-0945716-U1
ALTITUDE: 1270 FEET (NGVD 1929) DEPTH: 115 FEET DATE CUMPLETED: September 21, 1Yse
INCREASING NATURAL GAMMA POTENTIAL (aV) DEPTH DESCHIPTION OF MATERIALS
> < (FEET)
QUATERNARY
O-4 Road bed
4-7 Clay, sandy,
yellow-brown; gravel
7-16 Sand and gravel, tine
50 to coarse, tan

yellow-brown

16-18  Clay, sility,
yellow—gray

18-2Y  Clay, silty, soft,
blue-gray; sand, very

i t

i i

] I

i ]

] [}

| i

i |

] 1

| |

1 1

I [}

1100} tine, yray; wood

{ { 2934 Sand and gravel, fine,
] | gray

| ] 3u~-45 Clay, silty, sott, gray
1 | 45-51 Sand and gravel, fine
} I to coarse, brown,
1150} yellow-brown

t ] 51-56 Till or clay, very

| 1 sandy, very gravelly,
| [} olive; boulders

i I 56~58 Sana, fine to coarse,
| i oxidized, brown; clay
12001 or till

} i 58-62 boulders; clay or

1 | till, sandy, gravelly
1 | bs~64 Sand and gravel, fine,
1 1 brown, yeliow-brown

] ] 6l4-6b Clay or till, sandy,
12504 graveily, brown, gray
! ] vb-b8 Sand and gravel, fine
1 i to medium

] 1 6884 Till, blue-gray

i i B4-86 Sand, fane

] { B6-87 Tili, gray,

13001 yellow-brown

1 t d7-90 Till, yellow-brown

| ] 90-91 Sand and gravel, fine
I i to medium

| | 91-100 Tall, yellow-brown,

] t gray, blue—gray

1350} 100-105 Till, blue-gray

! H

| 1 CRETACEOUS

[} ] DAKOTA FORBATIOR

1 1 105-110 Shale, silty,

) I yellow-brown, reddish-
[ brown

1 |

110-115 Shale, siity, gray
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Table 2. Logs of wells and test holes--Continued.

LOCATION: 084-37-08BCCB WC-226 STATION ID: 420608-0951117-01
ALTITUDE: 1380 FEET (NGVD 1929) DEPTH: 541 FEET DATE COMPLETED: July 12, 1983
INCREASING NATURAL GAMMA DEPTH DESCRIPTION OF MATERIALS
> (FEET)
| | QUATERNARY
| 0-5 Clay, silty,

| yellow-brown; loess
5-31 Till, yellow-brown
l 31-37 Till, olive grading to
50 blue-gray
] 37-65 Till, blue-gray
65-66 Sand and gravel,
mgdium, blue-gray
| 66-74 Till, sandy, blue-gray
I T74-76 Sand and gravel, fine
100 to coarse, gray
76~80 :111, sandy, gravelly,
lue-gray
| 80-90 Till, sandy, gravelly,
] gray—-brown
: 90-93 sand and gravel, fine,
gray; wood
{ 93-101 Till, sandy, gravelly,
blue-gray
| 101-108 Clay, tough, gray to
| blue-gray; gravel;
| sand, very few grains
I 108-114 Till, tough, light
blue-gray
| 114-137 Till, yellow-brown
| 137-139 Clay or till, gray
| 139-~179 Till, yellow-brown
| 179-200 Till, sandy, gravelly,
250} blue—-gray
|
|
|
|
]
|
]
|
|
|
|
|
1

200-241 Till, very sandy, very
gravelly, blue-gray;
gand and gravel,
layers; boulder,
occasional

241-420 Till, very sandy, very
gravelly; sand and
gravel, layers;
boulders, occasional;
shale, reworked; wood

420-440 Till, cemented
(possibly), thicker
than above; sand,
layers

440-460 sand, fine to coarse,
cemented

460-485 sand and gravel,

400 cemented, gray-brown

485-495 Sand and gravel,
cemented

495-539 sand, cemented
{posesibly)

PENNSYLVANIAN
539-541 Limestone, sandy, shaly
at base, gray, brown

-
w
o

| Casing record: set 2 inch pipe
500] to 541 feet, slotted from 527
| to 541 feet, gravel packed

JOCATION:; 084-37-11BBBH WC-6b STATION ID: 420628-UY50748-01
\LTITUDE: 1300 FEET (NGVD 192Y) DEPTH: 41  FEET DATE COMPLETED: June 17, 1882
INCRERSING NATURAL GANMA POTENTIAL (aV) OBPTH DESCRIPTION OF MATERIALS
> < (FEET)
QUATLRNARY
V-7 Hoad bed; top soil

-1 Clay, silty, very dark
-4 Clay, silty, dark;
gravel mixed; sand

i

i

[}

1

i

I 50 layers

1 N T-16 Clay, silty, sandy,

] 1 gray-green; sand and
} I gravel layers

| I 16~-¢1 Sand and gravel, tine
] I to coarse, very dark
1300) gray; clay; shells

| i 21-2b As above, fine to very
1 i coarse

i [} 26~30 Till, blue-gray

I i 30-31 Sand and gravel, very
I [ fine to coarse,

11504 gray-tan

{ ] 31-41 Ti1l, sandy, gravelly,
i { blue-craw
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Table 2. Logs of wells and test holes--Continued.

LOCATION: 084-37-14CBBC WC-64 STATION ID: 420506-0950748-01
ALTITUDE: 1300 FEET (NGVD 1929) DEPTH: 21 FEET DATE COMPLETED: June 17, 1982
INCREASING NATURAL GAMMA POTENTIAL (mV) DEPTH DESCRIPTION OF MATERIALS
> < {FEET)
| | QUATERNARY
g | | 0-5 Road bed; top soil
| :’_—_’::f:_ 5-8 Clay, silty, dark gray
| | 8-11 Clay, silty, sandy,
| | soft, dark gray
| 501 11-12 Clay, sandy, gravelly,
| | dark blue-gray
[ | 12-15 Sand and gravel, fine
| | to coarse, gray-tan;
| | clay trace
I | 15-16 Sand and gravel, fine
1100] to coarse, oxidized,
| | brown
[ 16-17 Till, yellow-gray
I | 17-21 Till, blue-gray

LOCATION: 0B4-37-14DDCC wC-67 STATION ID: 420486-0950655-01
ALTITUDE: 1330 FEET (NGYD 1929) DEPTH: 41 FEET DATE COMPLRTED: June 18, 1982
DEPTH DESCRIPTION OF MATERIALS
(FEET)
QUATERNARY
0-12 Clay or loess, silty, yellow-brown
12-20 Sand, fine to coarse, gravel, fine, yellow-brown
20-23 Clay, silty, sandy, gray—-brown; sand laYyers
23-26 Sand and gravel, fine to coarse, yellow-brown
26-27 Till, brown
27-37 Till, blue-gray
37-39 Till, sandy, olive; sand layers, fine to medius
3941 Till, blue-gray
LOCATION: U84-37-15DAEA nC=b5 STATION ID: 420511-0950757-01
ALTITUUE: 1300 FEET (MGVD 19iy) DEPTH: ©1 FEET DATE COMPLETED: June V7, 1982
INCHEASING NATUKAL GANRA POTENTIAL (mV}) DLEFPTH DESCRIPTION OF MATERIALS
————=> < (FEET)
1 | QUATERNARY
| 1 o-4 koad bed; top soil
| | 4-7 Clay, silty, dark gray
I | 7-9 Clay, silty, gray-brown
{ | 9-11 Clay, silty, soft,
(=] blue-gray
| i 11-15 Clay, silty, sandy,
I [} soft, gray—-green; sand
I 1 layers
! ] 15-1 Sand and gravel, fine
] 1 to coarse, gray-tam
1700] 19-22 As above, oxidized,
] i yellow-brown
] t 22-26 Sand and gravel, fine,
! t yellow-tan, gray at
] i base
I [ 26-40 Clay, very silty,
1150 sandy, blue-gray
i § 40-41 Sand, fine to coarse,
| | gray
] [ L3 B TY Clay or till, light
| 1 blue-gray; sand grains
i 1 44-=50 Till, light blue-gray,
12vu] yellow-gray
i | 50-61 Till, yellow-gray or
| |

120
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tors needed to plan a production well. However, the data
should be used only as a guide to conditions at different
sites and with caution because of the discontinous nature
of the aquifers and varying water quality in some
aquifers.

Records of Wells and Test Holes

Table 2 lists the lithologic and borehole geophysical
logs of the observation wells and test holes. The
lithologic descriptions are from the driller’s log provided
by Darwin Evans of the Iowa Geological Survey Staff.
The geologic interpretation was assisted by Greg Lud-
vigson and Mike Bounk of the Iowa Geologic Survey
Staff. The geophysical logs represented are natural-
gamma and spontaneous potential logs. Natural-gamma
logs are records of the amount of gamma radiation that
is naturally emitted by all rocks. The chief uses of
natural-gamma logs are for the identification of lithology
and stratigraphic correlations in open or cased holes.
Spontaneous potential logs are records of the natural
potentials developed between the borehole fluid and the
surrounding rock material. The spontaneous potential
is used chiefly for geologic correlation, and separating
non-porous and porous rocks in sand-clay, shale-
sandstone and shale carbonate sequences. Selected test
holes were constructed with 2-inch PVC (plastic) and
2 and 5-inch steel casing with slots perforated at the ap-
propriate depths.

Water Levels in Selected Wells

Monthly water-levels in selected wells from May,
1981 through March, 1984 are listed in table 3. The
measurements were obtained by steel tape or electric
line. A digital recorder is maintained on well
79-42-19BADC to continuously monitor the water level.
Measurements will continue in several wells as part of
the state well observation-well network to monitor fluc-
tuations of water levels.

Water Quality

Selected dissolved chemical constituents and
observed physical properties of water samples are
reported in table 4. In most cases water samples from
the observation wells were airlifted and then a Geofilter!/
squeeze pump or suction pump were used to prevent fur-
ther aeration of the water sample. The wells were
pumped until the water cleared and specific conductance

1/ Use of brand names in this report is for identification purposes
only and does not constitute endorsement by the U.S. Geological
Survey.

and pH stabilized. Water samples from municipal water
supplies were collected from raw water taps located
before the distribution system and treatment. The
chemical analyses were analyzed by the personnel of
the University Hygienic Laboratory and U.S. En-
vironmental Protection Agency. Methods of analyses
were generally those described by Brown and others
(1970) or U.S. Environmental Protection Agency
(1974a).

Drinking water standards were established by the
National Academy of Sciences-Natural Academy of
Engineering (1972) at the request of Environmental Pro-
tection Agency and are applicable to public water sup-
plies. The primary and secondary standards are shown
in table 1. Primary standards pertain to constituents and
regulations affecting the health of consumers and are
enforceable by U.S. Environmental Protection Agency
or the states which have accepted the primary standards.
Secondary standards refer to the esthetic qualities of
drinking water intended as a guideline for the states.
Selected mineral constituents and physical properties are
summarized as follows from U.S. Environmental Pro-
tection Agency (1976) and U.S. Public Health Service
(1962).

pH

pH is a mathematical expression indicating
hydrogen ion activity. pH of 7.0 is neutral, pH less than
7.0 is acidic, pH greater than 7.0 is basic or alkaline.
The hydrogen ion concentrations affect the corrosiveness
of water.

Temperature

Temperature is an important factor in evaluating the
usefulness of water. Water temperature is evaluated for
industrial coolants, the influence upon concentrations
of dissolved gases and mineral matter.

Specific Conductance

Specific conductance is a measure of the ability of water
to conduct an electric current. By multiplying specific
conductance by a conversion factor of 0.55 to 0.75 an
estimation for dissolved solids can be approximated.

Dissolved Solids

The concentration of dissolved solids is determin-
ed from the weight of the dry residue after evaporation
from a known quantity of water. Dissolved solid con-
centrations of 1000-3000 mg/1 is considered slightly
saline and 3000-10,000 mg/l is moderately saline.



Table 2. Logs of wells and test holes--Continued.

LOCATION: OH4-39-24CCAA wC-57
ALTITUDE: 1245 FEET (NGYD 1Y.9) DEPTH: 4o FEET
INCREASING NMATURAL GAMMA
—————>
t |
I ]
| [
1 I
! |
t 50¢
| 1
| f
] |
| I
1 i
1100
] {
i |
i {
] |
I 1
} 150}
1 i
{ 1
i i
I t
| |
1200
| |
I I
I 1
LOCATION: 084-39-26AAAA WC-56
ALTITUDE: 1175 FEET (MGYD 1929) DEPTH: 41 FEET
DEPTH DESCRIPTION OF MATERIALS
(FERT)
QUATEENARY
0-2 Top soil
2-it Clay, silty, yellow-brown
4-5 Gravel; boulders; till
5-15 Till, yellow-tan
15-22 Till, yellow-gray
22-41 Till, blue-gray
LOCATION: UBM—-3Y-20AAbA WC-54
ALTITUDE: T185 PEBT (NGVD 142Y9) DEPTH: 61 FEET

POTENTIAL (aV)

- - - ———— A — - —
- -
<
(=

121

STATIUN XD

G20408-0952017-01

UATE CONPLETED: June 10, 198,

DEPTH
(FPEET)

u-5
S5-14

14-20
20-2>
25-«b

20-28
28-33

33-34
3438

36-43

43—ty
4440

LESCKIPTION UF MATERIALS

QUATEENARY

Clay, silty, brown
Ciay, siity, sott, tan,
yeilow-brown

Sand, fane to coarse,
yellow-tan

Sanq and gravel, tine,
yeliow-biown

Clay, gray-brown

Clay, yellow-prown
Clay, silty,
yellow-gray; sand
grains

As apove, veiy sandy
Sana, tine to coarse,
yellow-brown

Sand and giravel, fine
1o very coarse,
oxidized, brown,
yeliow-brown; boulders
Tiil, yellow-brown
Tall, blue-gray

Casing record: Set ¢ luch pipe
to 4b teet, slotted from 36 to
4b teet, gravel packed

STATION 1ID:

420355-0952035-01%

DATE COMPLETED: June 9, 1982

STATION 1b:

420 35b-0Y¥52045-01

DATE COMPLLTED: June 8, 1982

DErTH
(FEET)

0-5
5-7
F-1%
15-17
17-18

18-20

20-30

3u-~34

3u-a9

39~

Tu-81

DESCKIPTIUN OF MATERIALS

LUATERNARY

koad bed; top soial
Clay, dark gray

Clay, salty,
yellow-gray

Clay, sility, oxidazed,
brown

Clay, siity, sandy,
gray

Sand and gravel, fine
to medium,
yeliow~prosn; cilay
Clay, silty, bluc—gray;
sand, tine to medium
Sand and yravel, fine,
gray, bluc-yray; clays
wood

Sand and yravel, fine
to coarse, yellow-tan
Sand and gravel, tine
to coarse, yellow-tang
occasional boulaers at
base

Tilli, biluve—yray



Table 2. Logs of wells and test holes--Continued.

LOCATION:

ALTITUDE:

LOCATION:

ALTITUDE:

UB4-39-26ABAB WC-55 STATION ID: #20356-0952057-01
1190 FEET (NGVD 1929%) LDEPTH: 215 FPEET DATE COMPLETED: Jdune 9, 1982
POTENTIAL (mV) DEP1IH DESCHRIPTIUN OF BATERIALS
(FLET)
QUATERNARY
-9 Koad bed; top soil
9-11 Clay, silty, dark gray
T8 Clay, silty,
- yellow-gray
13-20 Ciay, silty,
yellow~brown,
yellow-gray
20-23 Clay, silty,
yellow-brown; gravel
£3-3V Clay, salty,
yellow-gray
30-34¢ Clay, salty, sandy,
soft, yellow-gray
3440 Clay, silty, sandy,
soft, gray-green; sand
layers; Wwood; sShells
40-47 Ssand and gravel, fine
to coarse, yellow-brown
47-50 sand and gravel, tine
to coarse, oxidized,
brown
5u=7v Sand and gravel, tine
to medium, sSome coarse,
gray-tan
7u-80 Sand and gravel, fine
to coarse, gray;
boulders at base
du=-107 Till, sandy, blue-gray
107-109 Sand and gravel, gray:
t1ll; coal tragments
109-155 Till, sandy, gravelly,
biue-gray: coal
tragsent
155-158 Clay, sandy, bharder
than above, gray-brown
158-160 Clay, sandy, gray-green
160-160 Ti1ll, very sandy, gray.,
blue-gray, gray green;
clay
180-190 Tall, sandy, lighbt
blue-gray, occasional
boulders
190~203 T111, sandy, blue-gray,
gray, gray-brown:
occasional boulders
PENNSYLVANIAN
203-208 Shale, yellow—brown,
reddash-brown
2U8-21% Shale, silty, ligat
blue—gray grading to
gray-green; siltstone
084 -42-30DCCC wC=-171 STATION ID: H420544-0958307-01
1182 FEET (NGVD 1929) DEPTH: 221 PEET DATE COMPLETED: Bay V1, 1983
DEPTH DESCRIPTION OF MATERIALS
(PEET)
QUATERNAKY
0-5 Road bed; top soil
5~10 Clay, silty, brown
10-15 Clay, silty, yellow-prown
15-25 Clay, siity, oxidized zones, browrm, yellow-tam
25-29 Clay, silty, gray
29-33 Sand and gravel, fine to0 coarse, yellow-brown;
boulder at base
33-53 Clay, lime corcretaions, gray, yellow-gray, gray-brown
at base
53-70 Clay or till, yeliow-gray
70-88 Clay or till, gyray
88-93 Clay or till, gray-tan
Y3-144 Clay or till, blue-gray
M4~146 Clay, gray-green
6-149 Clay, silty, blue-gray
W9-155 Clay, silty, very nard, cemented, gray, blue-gray
155-165 Sand, very fine, gray-green, dark gray-greem; silt
165-170 As above, very fine to medium, cemented
170-175 As above, coarser
175-178 sand, fine, cemented, green
CRETACEUDS
DAKOTA FORMATION
176-190 Shale, silty, gray-brown
190-195 As above; sandstone, very fine, interbedded, tan
195-208 Shale, silty, gray-brown
208-221 Sandstone, faine to coarse
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Table 2. Logs of wells and test holes--Continued.

LOCATION: (0B4-42-10DDDD WC-172 STATION ID: #420545-0954239-01
ALTITUDE: 131195 PEET (NGVD 1929) DEPTH: 81 FPEET DATE COMPLETED: May 12, 1983
DEPTH DESCRIPTLION OF MATEKIALS
(FEET)
QUATERNARY
u-7 Road bed; top soil
7-20 Clay, silty, yellow-brown; loess

2030 Loess, yellow-tan

30-3b Loess, yellow-gray, gray

3841 Clay, sialty, yray to blue-gray; loess

41-50 Sand and graveld, fine to medium (mostly fine),
Yellow—tan

50-05 Sand and gravel, rine to coarse, brown, yeilow-brown

bb-b7 Sand ana gravel, tine to coarse; clay mixed,
yellow~tan; boulder, occasional

07-71% Sand and yravel, tine to very coarse, yellow-brown;
boulders

71-78 Clay, lime concretions, gray to blue-gray

78-41 AS above, yellow-tan

LOCALIUN: Uun—42-124A00 WC=170 STATION ID: &20544-0954254-01
ALY {TyDc: I1/U Frel (MaVu 1Y9eY) DErIH: 51 FRET DALlE CuMPLETED: May W0, 1983
ANChEAS LG NATURAL GAMAA DERIH DESCHIPTION OF MATERIALS
ittt (rect)
QUALERNARY
0=-5 Top soil
5-15 Clay, silty, brown

15-17 Clay, silty, gray
17-1y Sand and graved, fane

from 53 to 58 feet, gravel
packed

] ]
I |
| |
i |
1 ]
| I | t0 wedliums, oxidized,
i I brovu, yeliow-brown
1 i Ty-22 Ciay, gray-green
] | L2-27 Clay, silty, gray
| | 27-30 Sand, tihe to Codrse;
i 1 clay, silty, gray;
(VY| wood
| i 40=-35 sand and gravel, fine
| ] 10 medlum, tan
i i 35=-40 Sang and yravel, tine
| i to medium (mostly
[ | fine) , yeiluv-brown
[RETT qu=-43 Sand ana yravel, tine,
| | tan
| 1 434y Sand and gravel, fine
| 1 to very coarse,
] i yellow-brown
! | 44-51 Till, biue—gray, yellow
[«ULU} at top
| |
1 1
i 1 Casing record: set Z inch pipe
| t to 47 teet, slotted trom 40 to
| | 47 teet, gravel packea
AOCATION: 084-43-04ABAA WC-163 STATION ID: 420730-0955107-01
ALTITUDE: 1090 FEET (NGVD 1929) DEPTH: 72 FEET DATE COMPLETED: May 4, 1983
INCREASING NATURAL GAMMA DEPTH DESCRIPTION OF MATERIALS
> (FEET)
i | QUATERNARY
1 | 0-5 Fill; top soil
I 1 5-15 Clay, silty, gray-brown
| { 15-23 Clay, sandy, silty,
| | blue-gray; wood
1 50| 23-30 Sand and gravel, fine
| | to medium, gray
! | 30-36 Sand and gravel, fine
I | to coarse, tan;
| | boulders
1 1 36~68 Sand and gravel, fine
1100] to coarse,
| | yellow-brown; boulders
1 | 68-72 Till, blue-gray
1 |
| |
[ | Casing record: set 2 inch
:1501 pipe to 58 feet, slotted
1
| |
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Table 2. Logs of wells and test holes--Continued.

LOCATION: uBa-43-U4bLALA wC-tbe STATIUN ID:  4cu73U-U¥DI 13U~V
ALTITUDE: WYD rFFEY (roVD 13s9) perTH: 81 rrr? LATz CUMPLETED: May 3, Iyed
INCBREASING NATUkSL wANMA POTENLILAL (RV) DLETH LESCHRIFTION Of MATERIALS
> < (FELT)
QUATLEKNAKGY
u-Y% Road bea; top s01l
v-14 Cilay, silty, brown

-0 Clay, salty,
yelliov—brown grading to
yellow-tan

2y-28 tlay, saity,
yellow-gray

£b—30L Sand, fine to coarse,
tan

3u-3jo Sand and yravel, tine

o
(=

AT t0 covarse, Yellow-tan
3b-50 sand and yravel, tine
to coarse, oxidized,
yellow=~brown, brown
S8-67 As above; Doulders
o781 Tilk, blue—yray
LOCATION: 084—-43~U4CCha WC—164 STATION 1Dz  420049-0855150-01
ALTITUDE: 1085 FEET (NGVL 192Y) DEPTI: 52 FEET DATE CUMPLETED: HMay 5, 1983
INCRLASING NATURAL GANMA DEPTH DESCKIFTION OF MATERIALS
> {FLET)
QUATERNARY
u-8 Pill; top soil
8-12 Clay, silty, dark brown
12-20 Clay, salty,
yellow-gray
5v 20-23 Clay, sandy, silty,
blue-gray

|

1

|

i

!

|

|

] 23-25 S5and and gravel, tine

1 to wedium, gray; wood

| 25-28  Sana and gravel, fine

{ to coarse, gray-tan
o0y 24-42  Sand and gravel, tine

] to coarse, yellow—brown

] He—43 Clay or talli,

| yellow-gray

| 43-89 5and and gravel, tine

] to coarse, oxidized,

] yellow-brown; boulders

[} 49-52 Boulder

|

|

|

{

{

50

Casing record: set 2 incm pipe
wo 50 teet, slotted from 40 to

29u 50 teet, ygravel packed
LOCACION:  UB4-u3-0lLLCL #C-165 STATLUN 10z «20640-0955303-01
ALTICUDE: 110 FEBTL (BLVL 1yeY) DERPThs 227 FPrel LATE CunPLETRD: May 5, 19b3
INCheASING NATURAL GAMNA PUTENT1AL (aV) VEPTH LESCAXPTIUN UF BATEKIALS
> < (FEET)
CUATEKNARY
v=3 bOau bed; top soal
3-5 Ciay, siity, dark brown
-4 Loess, yeilow—-tan

41-45 Clay and till, very

£11-£1y Shale, siity,
redaish-brown

£V9=c27 Shdic, SOBE snllty,
Ivddish-hrown,

124 yelliow—-brown, gray

1 ]

| ]

1 ]

| t

] i

1 2uy rzandy, yellow-tan;

] I sana layer

] ] 4H-47 111l, yellow-tan

| i 47-50 1111, olive

] ) S0-bl 1111, blue—gray

] [} 8u-82 {iay or tali, very
[RIVVH nard, lignt viue-gray
i [} ve~132 1114, biue-gray

] i 132-1343 S5ana and yravel, tine
1 [} to medium, glay-prown
] ] 133-138 11ll, sandy, gravelly,
[} ] piLue=yray

1150} 138-166 S>and anu yravel, tine,
4 ] gray-tan

] i

] I CrETACUUS

] i DAKULA FORMATION

1 ] oe-171 shale, siity, gray
levuj 171-175 d>andstone, nhard,

] 1 oxidized, tang

[} i aovlomite, sandy

i ) 175-17Y Spale, siity, yray;

[} ] sabastone stieaks, hard
t 1 179-181 Sanastone, very tine,
Jeou| tan

1 1

I I PLANSYLVANLAN

] 1 1-270 As above; shale,

] ] interbeddea, yrays:

[} | siltstone

[ELIY] £lu—£V/ Shale, silty, gray

[ t

[} |

] i

i ]

1 |



Table 2. Logs of wells and test holes--Continued.

LOCATION:

ALTITUDE:

LOCATION:

ALTITUDE:

OCATION:

LTITUDE:

084-43-19BBBC

1070 FEET (NGVD 1929)

WC~167

DEPTH: 113 FEET

IKCREASING NATURAL GAMMA

—— - - ———— . . e i S e e o e

084~44-23DABC
1140 FEET (NGVD 1929)

>

WC-168
DEPTH: 130 FEET

INCREASING NATURAL GAMMA

084 -4y -2UCBBD

1070 PEET (N6VD 19:29)

INCREASING NATUKHAL GAMMA

>

—— - ——— - - ———————

>

WC~-169
DEPTH: 80 PEET

PUTENTIAL (aV)

125

STATION ID: &20446-0955414-01

DATE COMPLETED: #ay 9, 1983

DEPTH
(FEET)

0-5
5-10

10-25
25-30
30-34
3y-35
35-71
71-72
12-90
90-92

9z-107

DESCKIPTION OF MATERIALS

QUATERNARY

Road bed; top soxl
Clay, silty, brown;
loess

Loess, very soft,
yellow-tan .

Sand and gravel, fane
to coarse, brown

Sand and gravel, tane
to coarse, yellow-tan
Tili, yellow-gray
Till, blue-gray

sand and gravel, fine
to medium, tan

Till, sandy, gravelly,
blue-gray

Clay, gray;: sand
grains

Tall, blue-gray

107-108 Sand and gravel, tine,

gray-green

PENNSYLVANIAN

108-113 Shale, reddish-brown,

STATION ID:

light gray

420419-0955544-01

DATE COMPLETED: May 9, 1983

DEPTH
(FEET)

0-4
4-10
10-90
90-110

DESCRIPTION OF MATERIALS

QUATERNARY

Top soil; loess, brown
Loess, yellow-brown
Loess, yellow-tan
Loess, yellow-gray,
brown

110-112 sand and gravel, fine

to coarse

112-115 As above; clay mixed
115-125 sand and gravel, fine

to very coarse,
oxidized zones, brown,
yellow-brown; clay
streaks

125-130 Till, blue-gray

Casing
to 126
to 126

STATION 1ID:

record: set 2 inch pipe
feet, slotted from 120
feet, gravel packed

420420-04955517-01

DaTk COMPLETED: May 10, 1983

OEPTH
(FEET)

u=-5

5=13
13-20

2025
25-30
30-35

35-56

5654

58~71

71-8u

DESCKIPTIUN OF MATERIALS

QUATERNAKY

hOad bed; top soal
Clay, saity, gray-brown
Clay, salety.
yellow-brown,
yellow-tan

Clay, silty, gray, tan
Sand and gravel, tine
to medium, tan

Sand and gravel, fine
to coarse, gray

Sand and gravel, tine
to coarse, oxidized,
yellow—-brown, brown
Clay or till,
Yellow-gray

Sand and gravel, tine
to mediua, oxidazed,
yellow~brown, brown;
boulders

7111, blue-gray



Table 2. Logs of wells and test holes--Continued.

LOCATAIUN: Ubud-uuy-24LCAD kC=-Too
ALTITUDE: 1IUS FEET (noVD Yuey) DEPTh: 74
1aCHEASAIM: NATURAL GAMMA
- >

i )

| 1

] |

[} { -

I [}

i |

i i

I |

i 1

i |

1 |

) ]

| 1

t {

| |

| |

| [

| 1

1 1

t 1

] i

I I

| i

| 1

] |

[ 1
LOCATION: UBL-—-<Y-19YBAAA WC=231
ALTITUDE: 1091 FEEL (NGVD 1929) DEPTR: 221

———— - ————————— - ————— - —— T — . - ————

INCKEASING NATURAL GAMMA
>

STATIUN 1D:

420406-0955433-01

FrET DATL CUMPLELED: May 6, 1983
DEPTH DESCRIPTION OF BATERIAL
{FEET)
QUATERNARY
v-b koad pbea; tall
o=32 Loess, yellow-tan
32=-35 Clay or loess, silty,
biue-~gyray
39-37 sand and gravel, tane
to coaIrse, oxidized,
brown
37-53 Clay, saity,
yellow-brown; sand
yrains
23-57 Sand and yravel, faine;
ciay, layered, tan
S7-60 Sand ana gyravel, tine
to coarse, yellow-brown
buU~-bb As above, oxidazed,
brown
o5-1¢ Sana and gravel, tine
1o vVery coarse, olive;
poulders
e~ NO saaple descriptaon
Casany record: set z inch pipe
to 71 teet, siotted from 66.5
to 71 teet, gravel packed
STATION ID: 420958-0941622~01
PEET DATE COMPLETED: August 1, 1983
DEPTH DESCRIPTIOR OF MATERIALS
(FEET)
QUATERNARY
o-4 Top soil, very dark
4-u Till, yellow—gray
4-35 Till, gravelly,
blue—gray
35-37 Tall, olave
37-127 Till, sandy, gravelly,
blue-gray
127-130 Sand and gravel;
boulder
130-136 Till, sandy, yravelly,
gray-green, Some
yellow-brown; boulder,
occasional
136-137 Sand and gravel, fine
to coarse, yellow-gray
137-350 Tall, hard,
yellow-brown, gray
150-161 Till, hard, gray;
gravel, layer at 153
feet
161-170 As apove
170-180 Till, olive, gray;
shale, reworked
180-200 Talli, yray
£00-207 As above, blue-gray,
gray
207-210 sand, fine to coarse;
clay, layers
210-216 sand and ygravel, fane,
yellow-brown, tan
PENNSYLVANIAN
216-221 Shale, silty, sandy,

Casing record:

dark blue-gray, gray

set 2 inch pipe

t0o 221 teet, slotted from 205
to 220 feet, gravel packed
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Table 2. Logs of wells and test holes--Continued.

LOCATION:

ALTITUDE:

INCKEASING NATURAL GANMA
>

085-33-06DDDD

INCREASING NATURAL GAMMA
>

v
<

1123 FEET (NGVD 1929)

TOCATION: UBY-.9-320LDL wC-232
ALTITUDE: 1091 FEEYL (NuVL 19¢y) DEPIH: 121
IaCKRASING HATURAL GAMMA
______________________ >

| |

| 1

1 t

| |

| I

1 504

| {

I |

| t

1 t

1 1

{100y

| f

1 t

| I

| 1

1 I

1150

| |

| {

| 1

i i

I |

12u0 4

] |

] I

I )

i i

1 |

1250)

| 1

1 ]

| 1

| 1
LOCATION: OBS-33-06DLCC wC-148
ALTITUDE: 1092 FEET (hsVD T924) LVEPTH: 41

STATIUN 1D:

FLET

DATE COMPLETED:

DEFTB
(FEET)
u-2

=8
3-4uy
44-50
SU-130
13u-136
136-139
1s9-141
T4 1-1406
146- 155

155~-165

165-1bt
1bb=1b8
16B-1bY
169-17¢

170-171

Casing record:

420723-0941432-01

August 3, 1983

DESCEIPTION Of MATERIALS

QUATERNARY

Top soil

Tili, yellow-brown
7111, blue-gray

sand and yravel, fine
to coarse, gray-tan
Till, sandy, gravelly,
gray

Tall, sandy, gravelly,
blue~gray

Tiil, olave

Till, blue-gray

Sand ana gravel, tine
to coarse, tan

Clay, silty, sandy,
gray; uyravel, layers
Sand and gravel, fane
1o coarse, tan

PENNSYLVANIAN

Shale, salty,
gray-yreen

Limestone, sandy,
gray-tan

S5hale, sandy, silty,
lignt gray

Limestone, sandy, some
shaley, tan, gray
Snale, gray-green

set 2 inch pipe

to 171 teet, slotted from 153
to 168 teet, gravel packed

STATION ID:

FEET

POTENTIAL (mV)

WC-137

DEPTH:

167 PEET

DATE COMPLETED:

DEFTH
(FEET)
-t
3-11
M-

To-21

21-23
23-41

STATION ID:

POTENTIAL (mV)

SN ey

127

DATE COMPLETED:

DEPTH
(FEET)

0-3
3-5

5-10
10-11
11-101
101-120
120-146

146-150
150-152

~—-—152-157

157-159
159-161

161-167

4$21143-0944352~01
September 15, 1982
DESCRIPTION OF BATERIALS

QUATERNARY

Road bed

Clay, silty, dark brown
Sand ana gravel, tine
to coarse yellow-brown;
shells

Sand and gravel, fine
to very coarse, gray;
shells

As above, boulders
Till, blue~gray

421144-0944336-01
September 14, 1982
DESCRIPTION OF MATERIALS

QUATERNARY
Road bed
sand, fine to medium,
brown

Sand and gravel,
to very coarse
Till, yellow-brown
Till, sandy and
gravelly at base,
blue-gray

sand and gravel, fine
to very coarse

Clay, silty, gray:
sand, very fine;
organics

Clay or till, sandy,
dark blue-gray

Clay, silty, sandy,
olive

Clay, sandy,
gray-olive;

fine

sand layer

CRETACEOUS

DAKOTA FORMATION
Sandstone, very coarse
Gravel, iron cemented

PENNSYLVANIAN
Shale, blue-gray to
light blue-gray;
lignite at 161 feet



Table 2. Logs of wells and test holes--Continued.

LOCATION:

ALTITUDE:

LOCATION:

ALTITUDE:

INCREASING NATURAL GAMMA

085-33-07a8EA

1090 FEET (NSVD 192yv)

085-33-07BAAB

1093 PEET (NGVLD 19Y29)

LOCATION:
ALTITUDE:

INCREASIKG NATURAL GAMMA

WC~-133
DEPTH: 32

INCREASING NATURAL GAMMA

-

wC~-134

DEPTH: b1

> <

PEET

FELT

POTENTIAL (aV)

-

STATION ID:

DATE COMPLETED:

DEPIH
{FLET)

u-t
4-t

8=-9
Y27

27-32

Casing record:

421363-0944402-01
September 10, 1982
DESCKIPTION OF MATERIALS

CQUATERNARY
Top soil;
brown
Sand and gravel, fine
to Very coarse

boulder

Sand and gyravel {mostly
sand), tine, gray, tan
Till (possaible), very
sandy

clay, sandy,

set 2 anch pape

to 25 teet, slotted from 2s.5
to 45 teet, gravel packed

STATION 1D:

DATE CUMPLETED:

DEPTH
(FEET)

0-y
4-5

5-15

15-22

MH

42-73

73-b8

Bu-1c1

085-33-07BEAA

1093 PEET (NGVD 19.29)

-->

- - ———— — e m A - o - -

wC-135

LVEPTHz 41

pae—

FEET

POTENTIAL (V)

121-127

127-135

135-141

14 1-161

STATION 1D:

DALt COMPLETED:

VEPTH

128

{FLET)

0-3
3-u

4-5

5-17

17-2v

20-26

48-41

421 3-09444T6-01

September 15, 1482

DESCRIPT1ION OF MATERIALS

QUATEKRARY

Road bed; top soil
Clay, sandy, gravelly,
yeliow-brosn

Sanda and gravel, fine
to coarse, tan to
yellow-brosn

As above, gray;
boulders at base

Tall, sanay, gravelly,
blue-gray

Sand and gravei, fine
to coarse, brown, tan
Clay, silty, ygray;
some sand grains

CRETACEQUS

DAKOTA FORMATION
Sana or sandstone,
to very coarse, tan

fine

PENNSYLVANIAN

Shale, silty, sandy,
light blue-gray;
siltstone and sandstone
interbedded

As above, brown

Shale, silty, sandy,
gray, brown;

sandstone, occasional
layer, very tine

42104 3-0944428-01

September 13, 1982

DESCRIPTION OF MATERIALS

QUATERKRARY

Road bed; top soil
Clay, sandy,
yellow-brown

Sand and gravel, fine
to very coarse, brown
Sand and yravel, tine
to very coarse, tamn,
brown
Sand,
brown
Sand and gravel, rine
to medium, tan to gray
Ta1l, sandy, gravelly,
blue-gray

tine to coarse,



- Table 2. Logs of wells and test holes--Continued.

I

57-10 Sand, tine to coarse;
gravel trace
0-75 Clay, sandy, silty,
gray-green
T5-bU Clay, silty,
] gray-green, gray-brown;
i wood trace; shells
I 80-87 As above grading to
i sandy and gravelly
i
I
|

|

J}_

LOCATION: 085-34-01DCpC nC—-136 STATIUN ID: 42TW3-0944504-01
ALTITUDE: 15 FEET (NGVD 1929) DEPTH: 201 FERT UATE COMPLETED: September 14, 1982
INCKEASIKG NATURAL GANMA POTENTIAL (=mV) DEPTH DESCRIPTION COF MATERIALS
> < (FEET)
1 [} QUATERNARY
] ! u-u koad bed; top soil
i | 4=19 Till, yellow-brown
| | 19-22 Ti1ll, yellow-prown,
| | blue-gray
1 50y 224-55 T1ll, blue-gray;
i | boulder at 54 feet
i i 55~57 Clay or till, very
| I sanday; sand layers,
i 1 fine to coarse
I
I
I
I

87-90 Till, yellow-brown,
gray-green
40-93 Till, olive

N
<
[

o CRETACEOUS

DAKOTAR FORMATIOR

9v3-94 Shale, gray-yellow;
ironstone at top

Y4-98 Shale, salty,
yellow-brown, gray-—
brown; sandstone
layers, coarse

98-101 Sandstone, fane to
medium, oxidized, brown

101-105 Shale, salty, gray,
yellow-brown;
sandstone, thin layer,
very tine

105-111 Shale, silty, yray:;
dolomite, layer at 108
teet, hard, biuve-—gray

111-115 sandstone, fine, tan,
yellow-brown; snale
trace

115-165 Sandstone, fine to
coarse

165-170 Sandstone, fine to
medium, some coarse,
brown

170-178 Sandstone, fine to
coarse, tan,
yellow-brown

176-181 Shale, gray:
sandstone, very coarse;
dolomite, thin layers,
dark gray; pyrate

e e e e L
w W N -
v (=2 [T
< < =

&
<
[=]

&
g

PENNSYLVANIAN
181-184 Shale, salty,
blue-gray; pyrite
184-193 Shale, salty, lignt
blue-gray grading to
blue—gray; pyrate
193-196 Siltstone, shaly, qray
196-4201 Shaie, some sandy,
s1lty, blue-gray, gray;
siltstone, occasional
layer

(4
c
[
_——— e - - - —— ——— - —— ——— - — . S e W= W G . ST e —

%
[V
<

129



STATION ID:

UVATE COMPLETED:

DEYIH

(FEET)

U-5
5=1
7-9
Y-1>

15-17

17-uy
45-59

55-70
-7
71-77
17-79
19-d2
Be-8Y

B9-yo

Table 2. Logs of wells and test holes-Continued.
LOCATIOR: 085-35-UbDDAA wC—-139
ALTITUDE: 1295 FEET (NGVD 19Y29) DEPTH: 278 FEET
INCREASING NATUKAL GANMA POTENTIAL (mV)
> <
o
o
o
(I
tod
T
T
b
o
o
o
1w
tod
o
o
o
1)
1150}
[
[} [l
o
Pt
1ot
{eutl)
o
! h:::::—-_
T
Lo
] i
{£9U
= o
— I
S~ o
)
o
{3u0]
o
o
o
o
I |
1354
T
o
o
]
i t
[ L3N |
1o
o
o
Lo
P
Ju5U)
tod
o
o
o
o
1>u0|
o
¥ )
o
tot
to
1550}
"
o
o
o
o
1ewy)
ot
o
[
o
o
Joou|

130

Yo-1Us

WwH-107
W7I-114
114-119
Iiy-123
123~140

1eb~12cl

120~138
T38-143
T4 3~150

150~-To 4

164-160

168-160
10-190

190-210

£10-213

213-215

215218

278-230

230234

234-247

247-249

249-261

20 1-2TH

275-278

275-278

421150-0945610-01
September 16, 1982
DESCRIPTIUN UF MATERIALS

QUATLEMAKRY
Road bea;
Clay, yray
Tili, gray
AS above, yrading to
yellow-brown

Tall, yeilow-yray or
olive

Tail, blue-gray

Tall, gravelly, olive,
blue-gray; occasional
bounlaers

T211, blue-yray

Till, olive

7111, olive, blue-gray
Tall, blue-ygray

T11ll, olive

Tall, gravelly, olive,
blue-gray

Tall, yellow-brown
1111, gravelly, olive,
blue-gray, some
gray-green

Clay, gray-tan

Till, yeliliow-brown,
bplue-gray

T111, hard, viuve-gray
Tall, silty, sandy,
yray-green,
yellow-brown

T1li, bard,
yeliow-brouwn

S5and anhd gravel, tine
tc sediuk; till mixed,
yellow-prown;

limestone tragments
Till, yelliow=-brown
T1ll, yelliow—yray,
yellow-brown

111k, blue-gray, gray,
trace ot yellow-brown
at top and base

Till, yraveiiy, iight
blue—gray, blue-gray,
olive streaks; wood at
157 teet

Sand apa Jraved,
to very coarse;
boulders; tall

top soal

tine

CRETACEUUS

LDAKUTA FORMATION
Sanastone, fine to
coarse, brown, tan
Sandstone, tine to very
coarse, yellow-brown
Sandstone, tine to
coarse, tah,
yellow—brown
Sandstone, tine to very
coarse, brown
Sandstone, vVery coarse
{gravel) ; shale,
brown, yeilow=brown
Shale, light gray,
yellow-gray, brown at
base

Sandstone, tine to
coarse gradaing to very
coarse (gravel), tan,
yellow—-brown

Shale, yeilow-brown;
sanastone, very coarse
{gravel)

sandstone, tine to
coarse, oxidized,
brown; ironstone at
base

Snale, silty,
Yellow-brown, gray
Shale, silty, gray
Sandstone, fane to
medium, tan
Yellow~brown

Possable sandstone,
creviced

Possible sandstone,
cray



SYSTEM SERIES FORMATION, MEMBER,
OR DEPOSIT
QUATERNARY HOLOCENE ALLUVIUM
PLEISTOCENE GLACIAL DRIFT
CRETACEOUS DAKOTA

PENNSYLVANIAN

MISSISSIPPIAN

UNDIFFERENTIATED

Figure 3. Geologic units used in this report

Alkalinity

Alkalinity is defined as the capacity of a solution
to neutralize an acid. In moderate concentrations
(200-500mg/1), alkalinity has little effect on most uses
of water.

Hardness

Calcium and magnesium are the primary causes of
hardness. Hardness is a measure of the soap consum-
ing properties of water. As hardness increases, a greater
amount of soap is required to produce a lather. Water
hardness can contribute to the formation of scale
deposits. As a general reference, the U.S. Geological
Survey uses the following classification of water
hardness.

Calcium and magnesium

hardness as CaCO4
(milligrams per liter) Hardness description
0—60 soft
61—120 moderately soft
121180 bard
more than 180 very hard

Iron

Iron is dissolved from many rocks and soils. The
element can cause a reddish-brown staining on plumb-
ing fixtures and fabrics washed in the water and can
cause clogging of water mains. The iron criteria in table
1 is of aesthetic nature (tastes and staining) rather than
a toxilogical significance.

Silica

Silica is dissolved from practically all rocks. It is
of concern because it contributes to the formation of
scale in pipes, water heaters and boilers.

Sodium-Adsorption Ration (SAR)

The sodium-adsorption ration (SAR) is a measure
of the relative concentrations of the ions calcium,
magnesium and sodium. SAR is expressed by the
equation:

Na*t

VCat+t + Mgt+/2)

SAR =




Table 2. Logs of wells and test holes--Continued.

LOCATION: u85-35-12DCba WC-14 STATION ID: 421106—09591255-u.
ALTITUDE: 1225 FLET (NGVD 192Y) DEPTH: 341 FEET DATE COBMPLETED: July 9, 1981
INCREASING NATURAL GAMMA DEPTH DESCRTPTION OF BATERIALS
— > (FEET)
QUATERBARY
0-5 Top soil; f£ill

5-1 Clay, silty, tan
10-15 Clay, silty, sandy.,
yellov~tan, brown

Casing record: set 2 inch pipe
to 315 feet, slotted from 300
to 310 feet, gravel packed

} i

| 1

| |

] |

! i

1 Sv) 15=22 Clay, sandy,

t 1 yellov~brown

{ { 22-30 Clay, very sandy,

1 I yellow-~brown; sand

I I layers

1 ] 30-34 Sand and clay mixed,
1100 yellow-tan

| | 34-36 Sand and gravel,

| | yellow~brown

t i 3b6-39 Till, yellow-brown

f | 39-70 Till, blue-gray

| | 70-78 Till, sandy, blue~gray;
1150 occasional sand layer
t [} 78-81 Sand and gravel, fine
§ I to medium, gray

| 1 8194 Till, sandy, ygravelly,
| 1 blue-gray

} i 94-10U Sand and gravel, fine
1200 to medium, silty, ygray
{ ! 100~-124 Sand and gravel, very
i i tine to fine;

l | occasional tall layer,
| 1 gray

| I 124-129 As above, mostly fine
12501} sand and silt, gray

I | 129-161 Till, very sandy,

1 I silty, blue-gray;

i | reworked shales, dark;
| i sand layers at 15 feet
! { 161~198 Till, sandy, gravelly,
1300} blue-gray; revorked

| } snales, dark

I | 198-202 sand and gravel, very
] [ fine to aedium

] l} 202-207 Till, blue~gray

| | 202-215 sand and gravel, fine,
13504 gray-brown

I t 215-229 Till, blue-gray: sand
I I and gravel layers

{ i 229-235 sand, tine to medium,
i | some cemented

| | 235-245 As above, with till
[4vu] mixed

! 1 245-250 Sand, as above

1 i 250-28b6 Sand apd gravel; till
i | mixed;

| | 286-33% Sand, fine to coarse,
| 1 cemented, gray-tan
14501

| } PEBNSYLVANIAN

I i 331-335 Limestone, silty, sandy
| { 335-341 Shale, gray

i I

1 [

150V}

I i

{ t
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Table 2. Logs of wells and test holes—-Continued.

LOCATION: U85-38-13BBBC WC-58 STATION ID: 421051-0951335~01
ALTITUDE: 1220 PEET (BGVD 1929) DEPTH: 81 FEET DATE COMPLETED: June 11, 1982
DEPTH DESCRIPTION OF MATERIALS
(PEET)
QUATERNAKY
u-8 Road bed; top soal

8-14 Clay, silty, dark gray

14-17 Clay, silty, soft, dark gray, brown streaks

17-28 Clay, silty, soft, dark blue-gray

28-30 Clay, silty, sandy, soft, gray-green

30-33 Clay, silty, sandy, gray—green; sand layers

33-39 sand and gravel, fine to medium, gray-green; shells

39-55 sand and gravel, fine to coarse, yellow-gray

55-72 Sand and gravel, fine to very coarse, yellow-tan:
occasional boulders

712-81 Till, blue-gray; sand layers, grays: lignite

LUCATION: UbB5~38~13BbCC WC-59 STATION ID: #21043-0951335-01
ALTITUDE: 1220 FEET (NGVD 19.Y) DEPTH: 76  FEET UATE COMPLETED: June W, 1982
POTENTIAL (aV) DEPTH DESCRIPTION OF MATERIALS
< (FPEET)
1 QUATEEANRY

) 0-10 Road bed; top soil;
L~__—-—-———"'”"_'>- £ill
] 10-12 Clay, silty, sandy,
[} dark
Suy 12-% Clay, silty, sandy,
L gravelly

14-15 Sand and gravel,
1 oxidized, brown
{ 15-16 Clay, gray
] 16-17 Clay, sandy,
I yellow-gray
i 17-21 Clay, sandy,
| yellow~-brown; possible
| till
i 21-27 Sand, tine to coarse,
| yellow~—tan
| 27-30 Sand and gravel, fine
) to coarse, oxidized,
] brown
1 30-37 Sand and gravel, fine
| to very coarse,
| yellow-brown; clay
i
I
]
l
1
|
I
t
1
|
I
1
!

mixed at top

3742 Sand and gravel, fine
to very coarse,
yellow—-gray

42-u4 Till, blue-gray

4u-b0 Sand and gravel, gray;
till layers;
occasional boulders

60-62 Till, blue-gray

b2-b5 Sand, fine to coarse,
gray

65-76 Till, blue-gray; sand
layers

—_———— - ———— -——=—-
o
<
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Table 2. Logs of wells and test holes--Continued.

LOCATION: 085-39-10ADDY wC-7 STATIUN 1ID: 421031-0952450-01
ALTITUDE: 1370 PEET (NGVL 1929) DEPTH: 561 FEET LALE CONPLELIED: Bay 2, 1981
INCHEASING NATUBAL GAMMA LEFTH DESCRIFIIUN UF MATERIALS
> (FEE1)
t [ QUATLENARY
t 1 u-5 Fiil; top soil
| i 5= Clay, plack, dark yray
| i 15=-17 Clay, lagnt ulue~-yray;
) ] sapd
(-1 17-30  Tiaa, yelliow-gray,
I i ylay—yreeun to yray
{ | 3u-34 Tail, bive=giray
| ) 34-38 Sand and gravel, tine,
1 1 gray; tiall mlxed
1 1 38—u42 T1ll, blue—gray to
[V yray-orown
i i 4e-43 0rganics, Drowh
) i 4345 Clay, salty, brown
I I 45=-50 Clay, silty, iight
| I viue~-yray; yrading to
! I t1li
1150 5u-5¢  Talk, very lignt
[ | biue—gray
] 1 Su—~bb Till, liynt yellow-ygray
1 | yrading to yellow-prown
] | bb-Yu 1111, yellow-prown;
t | occasional bouldeirs
1200} Yu-10y¥ 11li, yellow-Drown;
] | boulders; sand layex
1 1 at W3 teeu
| | 10Y9-114 Sand apnd gravel, tine,
| | yellow—yray; talil
| [} mlxed
1250 114-250 Tall, blue—yrays;
] ) occasional bouldexrs
1 [} <5U-255 T1ll, blue-yray; sand
| | layers
| ] £52~2Y43 Tiil, sandy, blue~gray;
[ occasional boulders
130y 293-29b Ciay or tail,
[ i yray-yreen
i i 2Y0-301 Sand, itlne, SORE
[} | ceaented, yray-ygreen,
[ | darK SpPECKS
] t
13504 CRETACELUS
t } UDAKOLA FOBRBATIUN
i i = 3u1-320 SandstoLe, tine to
I | wedlum, tan
{ { 34U—344 sSandstobe, tine to
I 4 coarse, tan to
40U yellow-brown
1 |
I 1 PENNSYLVARIAN
| ] 34u4-351 Shale, ygray-brown to
I | yray
| i 351-403 bSnale, silty, sanay,
(450 yray
] | - Jdod-Jov Shale, reddish-prown
] ] dob—307 Shale, silty, lignt
| [} yiday
] i 3o7-37+ Shale, silty,
| | = readash-browh, light
£500) yray
i { '37.~38V Shale, silty, light
i I gray, red tracesg
| ] sandstone, occasionai
I ] streak, hard
1 ) 360-390 Snale, si1ity, aark
1550 blue—gray
| | 390-40U Shale, silty, darx
1 i gray-prown
| I 4UU-401 Lagnite; cCoad
[ 1 40 1-405 bdnaie, silty, sandy,
I i iignt gray
louug 4U5-4 14 Shale, s1lty, sandy,
| [} very iight nlue-gyray;
| [ sdnastone layer, tine
| i 414-415 Sandstone, very taine,
i [} yeliow-prown; shale,
1 ] some gray
1650} #15-421 Shate, yeliow-biown
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Table 2. Logs of wells and test holes--Continued.

LOCATION:

ALTITUDE:

1375 FEBYT

085-41-13CCCC

-
c

——————— ——— - —— . W - e - - e - e - S e e e - - e - — -

(AGVD T92Y)

WC—o
DEPTH: 361

INCHEASING NATUERAL GAMHA
>

FEET

134

STATION ID:

DATE COMPLETED:

JEPTH

{FEL£T)

421-425 Shaie, silty, sandy,
fellov-prown

Y25~4 32 Shale, lignht gray, red
trace

¥32-437 bhale, aark gray

437-43% Loal; snale, dark gray

43Y-440 Shale, lignt gray

44b-451 shaie, Dlue-gray

451-40Y Snale, lignt gray

409-474 Shale, biue-yray
$rading to aark yray

474-475 Loal

475-48U Shalie, siity, light
gray

48U-50U Shale, yray

50u-501 boloaarte, shaly, sandy,
browu, tan; pyrite

2U1-505> Snale, reddisan-brown

505-5W Sthade, Layht gray;
sSanustone layer, hard

51u-531 dandstobe, Vely tihw,
shaly, iagyht yray

DESCHIFTION OF MATERIALS

BISSI5SIPPIAN
531-~23¢ Sbaie, yray-gdieen;
lrmestone, brown
534~551 Limestone, brown
5571-554 Limestone, Very sandy,
pLOWD, tan
554=5%v 1 ulaestone, brown, tan

Casiny record: set % 1nch pape
to 351 teet, slotted trom J15
tu 330 teel, giavel packed.

s>et < inch pape to 501 fect,
siotted ITOM 543 to 61 teet,
Jravel pacCked

421005-0953428-01

nay 7, 1yl

DEPTH DESCRIPTION Of MATERIALS

(FEET)
QUATERNARY

0=t Fill; top soil

10-15 Clay, silty, gray-brown

15-20 Clay, sility, blue-gray

20-22 Clay, sandy, blue-gray

22-25 Sana and gravel, fine
to coarse

25-27 Clay, yellow

£7=39 Till, yeliow-yray

39-41 Sand and gravel, tanm

43-50 Clay or gumbo, gray;
sand grains

S0-62 Tilk, yeitlow-gray, gray
mixed

b2-bY Sand, tine,
Yeliov-brown

69-81 Till, yeliow-brown

81-84 Sand, fine,
yellow-brown

B4-90 Till, very sandy,
yellow-brown

90-100 Till, yellow-brown

grading to blue-gray

100-149 T11l, blue-gray

14Y-161 Clay or guabo, dark
gray to gray

To1-165 Clay, silty, gray-green

165-200 Clay, silty, tan

200-250 As above, softer,
siltaer

250-297 Clay, very silty, gray,
gray-green

297-320 Sand, fine, some
cemented, gray to
gray-green, dark specks

CRETACEQUS
DAKOTA FOBMATION
320~340 sandstone, fine to
coarse, tan
340-361 Shale, reddisn-broun,
light gray

Casing record: set 2 inch pipe
to 322 feet, slotted from 307
to 322 feet, gravel packed



Table 2. Logs of wells and test holes--Continued.

LOCATION: 085-43-24CCBB WC-1
ALTITUDE: 1110 PEET (NGVD 1929) DEPTH: 26% FEET

DEPTH VESCRIPTION OF MATERIALS

(FEET)
QUATEENARY

0-6 Clay, silty, yellow-tan

b-10 Clay, salty, sandy, blue-gray, brown

0-12 Clay, silty, brown

12-10 Clay, siity, sandy, yellow-tan

10-20 sand, fine to ccarse, tan

20-28 sand and gravel, tine to coarse, oxidized,
yellow-brovwn

28-33 Clay, silty, sandy, blue-gray

33-36 Clay, silty, sandy, tan

36-40 Sand and gravel, fine to very coarse, oxidized,
yellow-brown

40-60 sand and gravel, tine toc coarse, Yellow-brown;
occasional boulder

60-72 As above, coarser, tan

72-81 Till, blue-gray

81-152 Till, sandy, blue—gray

152-173 Sand and gravel, fine to medium, gray: occasional
boulders
PENNSYLVANIAN

173-194 shale, light gray gradang to dark gray

19u~-195 Limestone layer, dark

19Y5-217 Shale, dark blue-gray

217-224 shale, gray

224-226 Shale, black; coal

2z6-£39 Shale, light gray; pyrite

239-247 Shale, light gray-green

247-250 shale, dark blue—gray

250-¢58 Shale, gray-brown

258~-260 shale, dark gray-brown, hard

260-261 Shale, gray

LOCATION:

ALTITUDE:

STATION ID:

DATE COMPLETED:

420926-0954825-01

April 16, W81

085-43-33CCCB WC~161 STATION ID: 420734-0925155-01
1135 PEET (NGVD 1929) DEPTH: %75 FEET DATE COMPLETED: Hay 3, 1983
INCREASING NATURAL GAMMA POTENTIAL (mY) DEPTH DESCRIPTION OF MATERIALS
> < {FEET)
| 1 QUATERNARY
| t 0-5 Top soil; f£ill
] [} 5-10 Loess, dark brown
[} i 1w-18 Loess, yellow-brown
i i 18-40 Loess, oxidized,
b 504 yellow-tan, brown
i | 40-50 Clay, tan; loess
[ ] 50-55 Loess, yellow-gray
] 1 55-58 Loess, dray to
i ] blue-gray
i I 58-67 Clay or loess, silty,
1300} blue—gray
] | 67-75 Clay, siity, medium,
I | gray
1} ] 15-77 Sand and gravel, fine
] I to medium, gray, brown;
i i bouider
1150} 17-78 Till, olive
{ i 78-14V Till, blue—gray;
I [ boulder at 99 feet
] i 140-143 Sand, tine to coarse,
I ! gray
i | 143-165 Till, sandy, blue-gray
120U}
i | PENNSYLVANIAN
1 | 165-108 shaie, sailty, iight
| | gray
H | 1b6-170 Shale, reddish-prown,
{ ' Laight gray,
125U yellow-brown
t ¥ 170-175 Shale, reddisn—-brown
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Table 2.
LOCATIUN:

ALTITUDE:

INCREARSING NATUREL

Logs of wells and test holes--Continued.

UBS-44-15CCDD WC~157

1065 FEET (NGVD 1929) DEPTH: 61 FEET

GANNA POTENTIAL (mV) DEPTH

LOCATION:

ALTITUDE:

> <

(FLET)

i -5
5-7

-1

V\\

11-13

13-15

15-70
1b-28

-
(=]
(=

28-4U

40-5v

S50=57

8 -
< v
< [~
—— . ————— - — $o S o — ———

57-60

~
[}
(=}

b0-61

g I i A S

085-44-15DDCD WC-160

1145 FEET (NGVD 1929) DEPTH: 121 FEET

DEPTH DESCRIPTION OF BATERIALS
(FEET)
QUATERNARY
0-3 Road bed
3-10 Loess, yellow-tan
10-15 Loess or clay, some sandy, yellow~tan
15-18 Clay, sandy, nard, yellow-tan
18-31 Gravel; boulders; till, yellow-brown
31-33 Ssand and gravel, fine to medium, yellow—brown
33-34 Till, olive
3440 Till, blue-gray, occasional olive streaks
40-u1 Sand and gravel, gray
41-85 Till, blue-gray
85-87 Till or clay, very sandy, blue—-gray
87-92 Clay, sandy, yellow-brown
CRETACOUS
DAKOTA PORMATION
92-114 sandstone, fine to very coarse, (gravel), brown

114-121 sandstone, fine to coarse, yellow-brown, tan

136

STATION 1D:

DALtk COMPLETED:

STATION ID:

DATE COMPLETED:

421006~0955727-01

Octopber 18, 1982

DESCHIPTLION OF MATERIALS

QUATERNARY

koad bed; top soil
Clay, silty, dark
gray-brown

Clay, salry,
yellow—-brown

Clay, hard, daxk
gray-brown

(lay, salty, sott,
yellow-brown

Clay, hard, yellow-gray
Clay, very salty, very
sandy, soft,
yellow-brown:
layers

Sano and gravel, tine
to Vely coarse,
yellow-brown

Sand and yravel, tine,
some mediunm;
occasional boulders
Sand, fine to coarse,
tan, gray

sand

CRETACEOQUS

DAKOTA FORMATION
Sandstoue, fine to
coarse, oxidized,
yellow-brown

Snale, silty, sandy,
gray

427006-0955645-01

October 20, 1982



Table 2. Logs of wells and test holes--Continued,

LOCATION: U85-U44-16CLAn WC—-15%5 STATION ID: 421018-09558£0-01
ALTITUDE: 106U PEET (NGVD 192Yy) DEPTH: 81 FEET DATE COBPLETED: October 14, 1982
INCHEASING HATURAL GaMMA LEPTH DESCRIPTION OF BMATERIALS
> (FEET)
QUATERNARY
u=5 Road bed; top soil
5-8 Clay, very dark gray

8-10 Clay, silty, dark
gray-brown

Casing record: set 2 inch pipe
to 40 teet, slotted from 35 to
4U teet, gravel packed

] |

1 |

1 }

i }

1 |

| 501 10-2% Clay, silty, sandy,

1 | soft, gray, brown

1 | PA B71 Clay, silty, sandy,

| | blue—gray; sand layers

] ] 26-30 Sand, fine to medium,

i 1 gray; clay, silty,

1100 dark gray: shells

| ] 30-30 Clay, silty, sandy,

1 | dark gray; shells;

| | gravel layer at base,

) | tine

| I 3b~-40 As above, sand layers,

1150 tine to coarse

| ] 40-43 Sand and gravel, fine

| | to coarse, gray

1 ) 43-~d6 Clay, silty: wood

) ] 46-50 Sand and gravel, fine

| 1 to coarse, Silty:

12001 boulders

1 1

1 1 CRETACOUS

i ! DAKOTA FORMATION

[} ] 50-51 Bouiger; gravel, iron

| | cemented, oxadized

14501 51-00 Sandstone, fine to very

| | coarse, yellow-brown

] | bU-B1 Sandstone, fine to

] } coarse, tan,

| | yellow-brown

i 1

t30u)

I | Casing record: set 2 inch pape

] 1 to 77 teet, slotted from 67 to

| I 77 teet, gravel packed
LOCATION: UB5-44—-1o0uCDy WC—-150 STATION ID: 421006-0955803-01%
ALTITUDE: 10U FEET (NGVD 1949) DEPTH: 43 FPEET DATE COMPLETED: October 15, 1982

INCHREASING NATURAL GAMMA DEPTH DESCHIPTION OF MATERIALS
> (FEET)

I | QUATERMNARY

) | u=-5 Road bed; top soil

I i 5-8 Clay, salty, dark

| ) gray-brown

1 | 8-14 Clay, silty,

I su| yellow—gray

i i -3 Clay, some silty, hard,

| ] gray

I ] 16-18 Clay, silty, sott,

| ] yellov-gray

] ] 18-28 Clay, silety, sandy,

11U | soft, yellow-brown

| ] 28-3b sand and gravel, fine

| 1 to medium, some coarse,

t ] yellow-brown

| 1 36-u0 Sand and gravel, tine

) | to coarse, oxidized,

1150 brown; boulder at base

| ]

| [} CRETACEOUS

i | DAKOTA FORNMATION

| ] 40-43 Sandstone

{ |

12001

1 |

I ]

| 1
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Table 2. Logs of wells and test holes--Continued.

LOCATION: 085-44-17pCaa wWC-158 STATIUN ID: 421018-0955%13-01
ALTITUDE: 1110 FEET (NGVL 1929) DEPTH: 135 FEET DATE COMPLETED: October 18, 1982
INCREASING NATURAL GAMMA DEPTH DLSCHIPTION OF MATERIALS
> (FLLT)

t ] QUATERNARY

| i u-1 Top soil

1 I 1-5 Sand, faine to medium,

] | yellow-brown

| i $=-17 sand, tine to coarse,

I 501 gray

i | 17-24 Sand, rine to coarse,

] I yellow-brown

! [} 24-28 Sand and yravel, fane

I ] — il to meaium; boulder at

1 1 base

100 26-3V Clay, sandy, oxidized,

[ | brown

| [} 30-43 Tail, sandy, blue—gray

] [} 43-45 Clay, sandy, brown,

] | yeliow=-brown

I I

11504 CRETACOUS

i 1 DAKOTA FORMATIUN

] { 45-75 Sandstone, tine to very

[} ] coarse, brown,

1 i yellow-prown

] I 75-90 Shale, silty, blue-gray

12004 $Y0-100 Sandstone, faine to

I i aediun, yellow-brown;

i i shale at top, brown

i i 100-120 Sandstone, fine to

i [} coarse, Coarser at

i i base, tan

1250] 120-127 Sanastone, tine to very

I ] coarse, oxiaized,

I i brown, yellow-brown

] | 127-135 Dolomite, brown;

| ] shale, sandy, gray

] [

1300

! 1 Casing recora: set 2 inch pipe

] ! to 135 feet, slotted trom 115

[ | to 125 feet, gravel packed
LOCATION: 085-u4~22ACBHB wC-15Y STATION XID: 620952-0955706-01
ALTITUDE: 1090 FEET (NGVD 1929) DEPTH: 76 FEET DATE COMPLETED: October 19, 1982

INCREASING NATURAL GAMMA POTENTIAL (aV) DEPTH DESCRIPTION OF MATERIALS
> < ({FEET)

] I QUATERNAHY
I | U=5 koad bed
i i 5-10 Clay, salty, dark brown
] [} 10~-20 Clay, silty, very sott,
1 1 yellow-brown
I 50 20-25 Clay, silty, soft,
i | prown
] ] 25=45 Clay, salty, very soft,
1 [} yellow—-brown
i | 35-42 Clay, silty, brown
i t 4e=-47 Sand, very fine, brown
t v} 47-52 Sand and gravel, tine
| 1 to very coarse, brown;
[} | boulder
] | 52-73 Sand ana gravel, tine
] I to coarse, tan, yellow;
] | occasionai boulder
1150}
i I CRETACEOQUS
I [} DAKUTA FORMATIOUN
: : 13-76 Shale, silty, gray,
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yellov at top



Table 2. Logs of wells and test holes--Continued.

LOCATION:
ALTITUDE:

085-44~-22ADAA
1120 FEET (NGVD 1929)

INCREASING NATURAL GAMMA

WC-8

DEPTH: 212 FEET

e e e o e s e . T — ———— ——— s 2 . e o T o e e it S o B e S . St e . o o T e i e e . e o B e . s
N
u
o

>

139

STATION ID:

DATE COMPLETED:

DEPTH
(FEET)

0-7
7-15
15-27
27-28
28-35
35-37

37-38

38-40
40-60
60-60
60-63

63-66
66-70

70-84

84-90
90-~95

95-115
115-123
123-128

128-145
145-150

150-167
167-170

170-205

205-208
208-212

Casing record:

420952~0955634~01
June 2, 1981
DESCRIPTION OF MATERIALS

QUATERNARY

Loess, tan

Sand and gravel, fine
to coarse

Clay , silty, tan
Sand and gravel

Clay, silty, blue-gray
Till, sandy,
yellow-brown, gray
Sand and gravel, fine
to coarge; till mixed,
yellow-gray

As above, mostly till,
yellow-gray

Till, blue-gray

Till, yellow-brown
Sand, fine to coarse,
tan

Clay, silty, tan

Sand, fine to coarse,
tan

Sand and gravel, fine
to medium, tan,
yellow-tan

As above, oxidized,
yellow-brown to brown
Sand and gravel, finer
than above,
yellow-brown

CRETACEOQUS

DAKOTA FORMATION
Sandstone, fine to
medium, tan

Sandstone, coarse, tan
to yellow-brown

Shale, silty, sandy,
light gray

Shale, silty, gray

As above, thin
sandstone streaks
Shale, silty, gray;
lignite trace
Sandstone, fine to
medium, well cemented,
tan to brown
Sandstone, fine to
medium, tan to brown

PENNSYLVANIAN

Shale, light gray;
iron pyrite specks
sShale, very dark gray

set 2 inch pipe

to 210 feet, slotted from 192
to 210 feet, gravel packed



Table 3. Water levels in selected wells.

Water levels shown have been adjusted to feet MP, measuring point
below land surface

1sd, land surface datum >, water level below the depth of well

140



Table 1. Drinking Water Standards
for Community Water Systems

Maximum contaminant

levels in community

Constituents water supplies!

Primary Secondary

Regulations Regulations

pPH 6.5—8.5
Dissolved 500 mg/12
solids
Sodium and Not Applicable
Potassium
Calcium and Not Applicable
Magnesium
Iron 300 ug/l
Manganese 50 ug/t
Nitrate as N 10 mg/13
Fluoride 1.4-2.4

depending

on climate
Chloride 250 mg/l
Sulfate 250 mg/l
Arsenic 50 ug/l
Barium 1000 ug/1
Cadmium 10 ug/1
Chromium 50 ug/l
Copper 1000 ug/l

! National Interim Primary Drinking Regulations (Federal Register, Vol. 48, No. 248
and Vol. 41, No. 133), Proposed Secondary Drinking Regulations (Federal Register Vol.
42 No. 62) and National Revised Primary Drinking Water Regulations: Advance Notice
of Proposed Rulemaking (Federal Register Vol. 48 No.194).



Table 3. Water levels in selected wells-Continued.

Depth to water,

in feet below land surface datum

Location: 78-3C0-06AACA WC-86 Aquifer: South Raccoon
Altitude: 980 feet MP is the top of 2-inch pipe 1.85 feet above 1lsd
DATE WATER DATE WATER DATE WATER
LEVEL LEVEL LEVEL
July 19, 1982... 11.55 Feb. 8...,..... 11.30 Sepe 6evenccees 12.61
Aug. erecsense 12.13 Mar. 10.c.ccecnee 9.52 Oct. 3eceeeecc.. 11.97
Sep. 2...c000.. 12.59 Apr. 1ll......... 7.54 Nove 7eeeveones 12.65
OCt. Beceesnocsos 12.81 May 4..cececns 8.69 Dec. Bicevene.n 11.82
Nov. 5......... 12.87 June 6.....00.. 8.17 Jan. 10, 1984... 11.60
DeC. Becececcen 11.22 July l......... 8.99 Feb. 9......... 11.09
Jan. 4, 1983... 11.02 Aug. 3......... 11.75 Mar. 6....c.c... 10.97
Location: 78-30-24CAAB WC-238 Aquifer: Dakota
Altitude: 1020 feet MP is the top of 2-inch pipe 2.10 feet above 1lsd
Aug. 15, 1983... 45.73 Nov.e Teeeeeeoe. 44.30 Feb. 9ececcecces 43.06
SePe 6ececscnce 44.95 DeC. 8eucnceces 43.00 Mar. 6......... 40.18
Oct. 3eeeeecees 44.01 Jan. 10, 1984... 43 .20
Location: 78-32-21AAAA WC-239 Aquifer: Dakota
Altitude: 1250 feet MP is the top of 2-inch pipe 1.90 feet above 1lsd
Aug. 17, 1983... 73.04 Nov., 7eeceeecnee 72.95 Feb. S...eeeen.s 73.12
Sep. 6eeronvees 72.99 DeC. B.ceeccesroe 73.05 Mar. 6...eeeaces 73.22
Oct. 3eeecenves 73.56 Jan. 10, 1984... 73.64
Locatign: 78-36-35ADCC WC-69 Aquifer: Dakota
ATEStude: 1230 feet MP is the top of 2-inch pipe 2.15 feet above 1sd
June 22, 1982... 53.04 Jan. 4, 1983... 52.40 Sep. 6.eccocann 47.95
July 2..ccecene 52.99 Mar. 9..ccccecee. 51.29 Oct. 3eeccecees 48.16
Aug. 3..cecce.s 53.05 Apr. lleceecenee 51.20 Nov. 10.....0-00 48.72
Sep. leccaees.e 53.03 May caceesene 49.54 Jan. 10, 1984... 49.40
Oct. 7eeeceeees 52.94 June 6..cececne 48.83 Feb. 6.ccennses 49.52
Nove 4de.ccceene 52.93 July leceeccase 47.8% Mar. 6......0.% 49.20
DeC. Tieoscceen 53.81 Aug. 2..cceeese 47.74
Location: 78-36-36DABB WC-71 Aquifer: East Nishnabotna
Altitude: 1195 feet MP is the top of 2-inch pipe 3.00 feet above lsd
June 23, 1982... 16.29 Jan. 4, 1983... l6.98 AuG. 2.ssc0cvcee 15.98
July 2..ececene 16.55 Feb. 8..... cevs 16.67 Sep. 6..... coee 16.78
Aug. 3........ . 17.02 Mar. 9..cececes 15.11 Oct. 3eececcaes 17.22
Sep. l.oceeence. 16.99 Apr. 1l......... 12.80 Nove 10ceccecaee 17.37
Oct: Teeocranas 17.70 May 3.ceeecnes 12.65 Feb. 6, 1984... 17.24
Nov. 4..ccceens 17.84 June 6..cccee.. 15.04 Mar. 6ecccecves 16.61
DeCe Tieeacaonn 17.56 July l.e.e.eanss 14.60
Location: 78-37-17DDDP WC-16 Aquifer: Dakota
Altitude: 1208 feet MP is the top of 2-inch pipe 2.80 feet above lsd
Aaug. 19, 198l1... 42.85 Sep. l....ceveee 41.42 June 6..ceceess 39.19
Sep. 24..c00cen. 42.86 Oct. 7eceevcess 41.89 July l..ee... .o 39.08
NOVe 3ecceccenn 42.73 Nov. 4......... 42.00 AUuG. 2.cccccces 40.01
Feb. 5, 1982... 42.13 DeCe Tesveoassn 41.71 Sep. 6.ccecenss 40.32
APr. 6...ccceee 41.83 Jan. 4, 1983... 41.27 Oct. 3eceecoses 41.33
May Becseccnas 42.06 Feb. 8......... 41.18 Nov. 10.ceeoneane 41.42
June T..eceee.. 40.83 Mar. 10........., 39.93 Jan. 10, 1984... 41.24
July Teeceesaaee 41.07 Apr. 1lle.cceeeees 39.57 Feb. 6.cccccsae 40.77
Aug. 3.cececces 41.48 May 3ecveccess 38.65 Mar. 6e.cecccces 40.78
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Table 3. Water levels in selected wells--Continued.

Depth to water, in feet below land surface datum

Location: 78-38-11CCBC WC-227 Aquifer: Fremont
Altitude: 1310 feet MP is the top of 2-inch pipe 1.65 feet above 1sd
DATE WATER DATE WATER DATE WATER
LEVEL LEVEL LEVEL
July 21, 1983... 149.12 Oct., 3.cccecae. 147.56 Feb. 9.ccceveee 150.58
Aug. 2.ccccecese 151.07 NOV. B.ceeescos 150.98 Mar. 6..ceecce.. 149.63
Sep. 6.ceccesns 146.61 Jan. 12, 1984... 150.40
Location: 78-39-10BBBA WC-200 Aquifer: West Nishnabotna
Altitude: 1168 feet MP is the top of 2-inch pipe 2.50 feet above 1sd
June 7, 1983... 20.12 SePe Beececerens 21.97 Jan. 12, 1984... 21.85
July 6eececcenss 19.57 Oct. 3.cccecese 22.29 Feb. 9....cccee 21.66
AUGe 2iccscsoes 21.00 Nove 8ecececoen 22.29 Mar. 6.cscccces 21.14
Location: 78-39-13BCCC WC-204 Aquifer: West Nishnabotna
Altitude: 1180 feet MP is the top of 2-inch pipe 2.55 feet above 1lsd
June 9, 1983... 17.58 Sepe 6eeicenaen 20.31 Feb. 9, 1984... 21.33
July 6ceceeccees 12.79 Oct. 3e.ceco... 26 .00 Mar. 6...cccese 21.11
Aug. 2.cccecnces 18.53 Nov. 8Beceevaves 21.29
Location: 78-39-32DDAA WC-197 Aquifer: West Nishnabotna
Altitude: 1144 feet MP is the top of 2-inch pipe 1.95 feet above 1sd
June 6, 1983... 12.04 Oct. 3.cccncess 16.51 Feb. 9%9......... 15.71
July 6.eeeensae 9.52 Nov. 8..ccceccece 15.12 Mar. 6.cceccces 15.17
AUG. 2..0c0000s 12.10 DeC. 13.cccccecse 15.37
Sep. 6eeecrnens 14.08 Jan. 12, 1984... 15.70
Location: 78-41-31DDDD WwC-27 Aquifer: Basal Pleistocene
Altitude: 1158 feet MP is the top of 2-inch pipe 2.05 feet above 1lsd
Jan. 13, 1982... 57.49 Dec. 2...c0.ec.. 57.59 Sep. Teaeeaneee 56.93
APr. 6.cceceess 56 .84 Jan. 4, 1983... 57.75 Oct. 3evrececas 57.38
May 6ecccccese 56.70 Feb. 8....... .o 57.73 Nov. B..eecoces 57.41
June 3J..cceece- 55.94 Mar. 10......... 57.48 DeC. 13.cccnceee 57.50
July 7eeeececes 55.26 Apr. 12......... 56 .97 Jan. 12, 1984... 57.87
AuG. 3ucececenn 55.31 May 2....v0000 56 .33 Feb. 9....c.... 58.03
Sep- Geereennes 55.36 June l......... 56.33 Mar. [ 57.82
Oct. Tecevecees 55.39 July 6.c.ceenes 56.35
Nove leceeccecn. 55.33 Aug. 2.secscsse 56.76
Location: 78-43-05ACDD wC-33 Aquifer: Dakota
Altitude: 1080 feet MP is the top of 2-inch pipe 2.35 feet above 1sd
May 13, 1982... 73.76 Jan. 3, 1983... 73.00 Sep. Tevesoonos 73.72
June 3...iece.. 72.79 Feb. eenssesse 73.14 Oct. 4ecvcecens 73.91
July 7Teeeveenes 72,94 Mar, 10..cc0ceee 72.02 NOV.e B.veseeoee 73.50
AUg. 3esccsnnsn 73.64 Apr. 12.....0... 71.04 Dec. 13........ . 73.30
Sep. Geeccoennn 74.19 May 2......... 71.38 Jan. 12, 1984... 73.54
oct. Teaoaaonns 73.70 June ) 71.95 Feb. Bevesnneaes 73.59
Nov. rersesans 73.17 July 6.ccceeeee 71.79 Mar. 6....000.. 72.34
DeCe 2cvscnsnss 72.82 AU, 2.cceeecss 72.87
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Table 3. Water levels in selected wells--Continued.

Depth to water, in feet below land surface datum

Location: 78-43-05BCDD WC-32 Aquifer: Boyer
Altitude: 1010 feet MP is the top of 2-inch pipe 3.10 feet above lsd
DATE WATER DATE WATER DATE WATER
LEVEL LEVEL LEVEL
May 13, 1982... 4.71 Jan. 3, 1983... 4.74 SePe Teecaecnns 6.09
June 3.......-.. 4.18 Feb. B...oeeeee 4.89 Oct. 4.ceuuaans 6.44
July 7eeeeccesa 4.31 Mar. 10......... 3.65 Nove B.cevecosns 5.32
Aug. 3.ccececos 5.66 Apr. 12......... 2.71 DeC. 13..ccecnce 5.20
Sep. 9.cueenne . 5.99 May 2.ececense 3.26 Jan. 12, 1984... 5.45
OCt. 7eeocnnnss 5.19 June l......... 4.29 Feb. 8.....u... 5.40
Nove l.ceceesee 4.81 July 6.ceeccenn 4.13 Mar. 6.ccccccas 4.12
DeC. 2.cceceens 4.40 Aug. 2.ccccccee 5.16
Location: 79-30-22BAAC WC-109 Aquifer: Dakota
Altitude: 1140 feet MP is the top of 2-inch pipe 1.85 feet above lsd
Aug. 18, 1982... 141.65 Apr. ll.e.ecacees 140.17 NOove Teceeoaass 139.57
Sepe 2.iceecnns 140.22 May 4...c0ccese 140.06 DeCe Beeeeoceaae 139.68
Oct. 8.sveevonn 138.50 June Teeeeeenen 140.17 Jan. 10, 1984... 140.15
Nove Scecececes 139.85 July lececessss 135.77 Feb. 9......... 136.58
Jan. 4, 1983... 140.14 Aug. 3..vecvves 139.72 Mar. 6....c00000 139.83
Feb. 9eeccvncecs 140.08 . Sep. 6..... cess 139.89
Mar. S...cccese 140.25 Oct. 3eceencnss 139.83
Location: 79-31-14CBCC WC-82 Aguifer: South Raccoon Terrace and Dakota
Altitude: 1090 feet MP is the top of 2-inch pipe 2.50 feet above 1lsd
July 15, 1982... 32.56 Feb. 9......... 32.92 Sep. 6ecevescen 29.43
Aug. 2..cc000e. 33.46 Mar. S...ccee.. 32.87 Oct. 3eeeeencas 29.64%
Sep. 2..-ccceenn 33.31 Apr. 1l......... 32.44 NOVe Teececoess 29.86
Oct. B...ceven. 33.12 May 4......... 31.66 DeC. 8Beicceacece 30.06
Nov. S5..ccecc... 33.09 June 6.cececeos 31.41 Jan. 10, 1984... 30.36
DeCe G.ivevecens 33.08 July lec.eeeee. 30.04 Feb. 9..cccc.ee 30.57
Jan. 4, 1983... 33.03 Aug. 3......... 29.51 Mar. Seccecacas 30.64
Location: 79-31-23BBBB WC-85 Aquifer: South Raccoon
Altitude: 1037 feet MP is the top of 2-inch pipe 1.50 feet above 1lsd
July 19, 1982... 7.75 Feb. 9......... 7.62 Sepe 6evencecns 9.99
Aug. 2..c00cceen 9.43 Mar. 9......... 5.07 Oct. 3ceeecceee 10.12
SePe 2ccececcace 9.66 Apr. 1l....c.... 3.93 Nove Tececnonee 8.94
Oct. B..eec..n.. 10.17 May 4..... ceee 4.87 DeC.e Beveeocees 8.26
NOV. S5cveveenn. 10.47 June 6......... 4.93 Jan. 10, 1984... 7.62
Dec. 9.cccceveae 7.22 July l......... 4.97 Feb. 9..ccccees 7.07
Jan. 4, 1983... 6.55 Aug. 3..cvc..s. 8.59 Mar. 6escevenscs 6.31
Location: 79-35-10CABB WC~17 Aquifer: Dakota
Altitude: 1280 feet MP is the top of 2-inch pipe 3.70 feet above 1sd
Aug. 20, 1981... 37.62 Sep. licseccess 36.81 June G.eeeosces 35.97
Sep. 24.cvecnens 36.97 Oct. 7Teceeececn 36.40 July l.cseveees 35.92
Nov. 3......... 37.59 Nov. 4......... 36.42 Aug. 2...cevcae 36.27
Feb. 1, 1982... 37.04 DeC. Teeevensas 36.25 Sep. 6.ciecesas 36.39
APr. 6.eececaes 37.44 Jan. 4, 1983... 36.03 Oct. 3ececeeees 36.44
May 17...000ce. 37.27 Feb. 8...eeu... 35.94 Nove 10cececcnne 36.09
June 7eeeeeccan 37.28 Mar. 9..cecenen 36.06 Jan. 10, 1984... 36.35
July 2..ecceesee 36.90 Apr. 1l......... 35.95 Feb. 6.cccecens 36.12
Aug. 3.csccecen 36.79 May 3eceevcens 35.82 Mar. 6........ . 36.09
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Table 3. Water levels in selected wells—-Continued.

Depth to water, in feet below land@ surface datum

Location: 79-35-15DCDD
Altitude: 1245 feet

WC-75 Aquifer:

East Nishnabotna

MP is the top of 2-inch pipe 1.50 feet above lsd

DATE WATER DATE WATER DATE WATER
LEVEL LEVEL LEVEL
June 29, 1982... 16.17 Jan. 4, 1983... 15.75 Aug. 2..ceeees.. 16.87
July l...ceccesee 15.07 Feb. 8...ccc... 16.03 Sep. 6Beecveccens 17.71
AUg., 3.cceeccacn 15.59 Mar. 9......... 14.24 Oct. 3eieeecsns 16.98
Sep. lececeeesn 15.55 Apr. ll.cceece.. 13.61 Nov. 10cccccvces 17.79
Oct. 7eecececaes 17.66 May cvsscccne 11.28 Jan. 10, 1984... 17.19
NOove 4.ceececee 17.74 June 6......... 14.75 Feb. 6.ccvocvee. 16.89
DeCe Tecesasene 16.93 July l.iceecec.. 14.54 Mar. 6......... 16.53
Location: 79-38-23DCCC WC-208 Aquifer: West Nishnabotna
Altitude: 1202 feet MP is the top of 2-inch pipe 2.50 feet above lsd
June 13, 1983... 19.83 Sep. 6ecvccconns 22.03 Jan. 10, 1984... 20.97
JUlYy Teeececcese 19.87 Oct. 3...ccccen 21.36 Feb. 6.ccecccee 20.82
-Bug. 2.iececcan. 20.51 Nov. Beueeeencss 21.37 Mar. 6..c.cccces 20.56
Location: 79-40-09DBCA WC-15 Aquifer: Basal Pleistocene
Altitude: 1205 feet MP is the top of 2-inch pipe 4.10 feet above 1lsd
July 28, 1981... 19.45 Oct. 7eeececene 18.74 AUg. 2.ccecscsce 18.68
Sep. 25..ccccces 19.31 Nove lececacaae 18.63 Sep. 6ecccecess 18.99
Nove 3.ceenscses 19.19 Dec. 2..cccec.-.. 18.50 Oct. Jeeeecoess 18.92
Feb. 4, 1982... 18.99 Jan. 4, 1983... 18.40 Nov. 8.ceeccees 18.71
Apr. 6..cccccee 19.03 Feb. 8......... 18.20 Dec. B.oeieenons 18.48
May Benevcanne 18.89 Mar. 10.ccccccne 18.45 Jan. 12, 1984... 18.43
June 3....c.... 18.88 Apr. 12......... 18.01 Feb. 9.ciceanee 18.42
July 7eeeeecses 18.68 May 2....c0... 18.07 Mar. 7eeccocnss 18.44
Aug. 3........ . 18.90 June 2.c.cececces 18.31
Sep. le.ceecece. 18.92 July 6..cccceee 18.39
Location: 79-42-19BADC WC-196 Aquifer: Boyer.
Altitude: 1030 feet MP is the top of 5-inch pipe 3.40 feet above 1lsd
June 3, 1983... 12.12 Sep. Teeececen. 13.42 Jan. 12, 1984... 11.98
July 6...cccc.. 9.53 Oct. 4eceeeceane 13.17 Feb. 7ecceacase 12.67
Aug. 2.ccecccce 11.48 Nove 8..ccecaee 12.72 Mar. 6.ccecccece 11.09
Aug. 16..cccccee 13.08 Dec. 16ccccccacs 11.79
Location: 80-31-06AAAD WC-114 Aquifer: Dakota
Altitude: 1150 feet MP is the top of 2-inch pipe 2.10 feet above 1sd
Aug. 23, 1982... >100.00 Mar. 9......... >100.00 Oct. 3.cecees.. >100.00
Seps 2icececes. >100.00 Apr. 1l...c..... >100.00 Nove Teeeeceess. >100.00
Oct. 6......... >100.00 May 3......... >100.00 Dec. B......... >100.00
Nov. S5.ccceces. >100.00 June 7.cs0ce... >100.00 Jan. 10, 1984... >100.00
Dec. 9..cecec.. >100.00 July l...cecee.e 2100.00 Feb. 9.c.cees.. >100.00
Jan. 4, 1983... >100.00 Aug. 3......... 2100.00 Mar. 6....00... >100.00
Feb. 9......... >100.00 Sep. 6...... eee 2100.00
Location: 80-33-12ACCC WC-90 Aquifer: Dakota
Altitude: 1170 feet MP is the top of 2-inch pipe 2.20 feet above lsd
July 22, 1982... 10.51 Feb. 9.cccces.. 10.77 Sep. 6..cccceens 9.89
Aug. 2..ccc000e 10.27 Mar. 9......... 9.30 Oct. Jececeonne 10.27
SeP. 2cecevevene 10.60 Apr. 1l......... 7.91 NOV. Teeecacoves 10.34
Oct. 6ecccacace 10.85 May cecevveca 7.42 Dec. 8..oceuoee 10.02
NOV. BSeceeccene 11.00 June Teeoeeccee 8.08 Jan. 10, 1984... 10.40
Dec. 9.ccecccces 10.84 July l..c.cec... 8.00 Feb. cecasssee 9.95
Jan. 4, 1983... 10.83 Aug. 3Jececee.. . 9.06 Mar. 6..cccceee 9.55
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Table 3. Water levels in selected wells--Continued.

Depth to water, in feet below land surface datum

Location: 80-38-30ACCC WC-221 Aquifer: West Nishnabotna
Altitude: 1220 feet MP is the top of 2-inch pipe 2.30 feet above 1sd
DATE WATER DATE WATER DATE WATER
LEVEL LEVEL LEVEL
June 16, 1983... 22.54 Oct. 3...ecec... 25.41 Feb. 6.cceccce. 24.23
July 7....... .o 23.80 Nov. B.cceeecon 25.35 Mar. 6..ceccces 24.49
Aug. 2.cccecccs 24.76 Dec. 13......... 24.82
Sep. 6ececcccan 25.43 Jan. 10, 1984... 24.58
Location: 80-38-33AABB WC-216 Aquifer: West Nishnabotna
Altitude: 1225 feet MP is the top of 2-inch pipe 2.10 feet above lsd
June 15, 1983... l6.23 SepP. beccececss 19.93 Jan. 10, 1984... 23.00
July Teeeeeeees 16.16 Oct. 3.veeecoce 21.40 Feb, 6.cecccce. 23.18
Aug. 2...... “ee 17.84 NOov. B.veveceon 22.28 Mar. 6..ceecess 20.02
Location: 80-39-06AADC WC-10 Aquifer: Dakota
Altitude: 1305 feet MP is the top of 2-inch pipe 2.60 feet above 1lsd
June 26, 1981... 94.45 Sep. lececeoces 97.88 July Sececccees 97.10
July 28..ccceene 93.87 OCte Tecevosooe 96.76 Aug. 2..ccccacs 97.48
Sep. 24c.cecc.nn 97.61 Nov. l..... cene 96.43 Sep. 6ececccaae 97.91
NOoVe Jeeeeccces 98.02 Dec. 2....00a.. 96.36 Oct. 3.eececoes 96.02
Feb. 4, 1982... 99.85 Jan. 4, 1983... 96.29 NOV., 8Bececocees 95.67
APr. 6ecececcss 97.41 Feb., Beveceasss 96.40 Dec. 8..cceaasce 94.94
May 6..cecc... 97.41 Mar. 10....000.. 96.53 Jan. 10, 1984... 95.20
June 7eeecsceas 97.44 Apr. 12....c000 95.30 Feb. 6.ccceescs 94.88
July 2.cccneess 97.46 May ceenvoens 96.27 Mar. 7.ceeeceses 95.07
Aug. cececcsas 97.99 June crencccas 96.43
Location: 80-42-27CCBA WC-192 Aquifer: Boyer
Altitude: 1050 feet MP is the top of 2-inch pipe 1.80 feet above 1sd
June 1, 1983... 9.57 Oct. 4..cecnenn 12.86 Feb. 7..ccv.... 12.10
July 6..cecceae 9.61 NOv. B...eoense 12.62 Mar. 6...cccees 11.04
Aug. 2..ccveean 11.21 Dec. 13....0uues 12.26
S€Pe Teeesceces 12.61 Jan. 11, 1984... 12.20
Location: 80-42-28DBCD WC-37 Aquifer: Boyer
Altitude: 1060 feet MP is the top of 2-inch pipe 3.00 feet above 1sd
May 18, 1982... 20.62 Jan. 3, 1983... 18.24 Sep. Tecocnanes 17.49
June 3......... 18.50 Feb. B......... 18.47 Oct. 4......... 18.69
July Zeeceveeen 18.78 Mar. 10........ . 15.39 Nov. 8B.coececens 18.70
Aug. 3......... 20.04 Apr. 12......... 13,75 Dec. 13iceeeennn 18.55
SePe 9ecvccacan 20.69 May 2......0... 14.07 Jan. 11, 1984... 18.66
Oct. 7..ceccen. 18.93 June l......... 15.12 Feb., 7....c.... 18.50
Nov. l......... 18.83 July 6..ccaaves 16.39 Mar., 6..ccccsec.. 16.84
DeCe 2.eveonn.. 18.35 Aug. 2...cce.---. 16.78
Location: 80-42-34ABBB WC-191 Aquifer: Boyer
Altitude: 1045 feet MP is the top of 2-inch pipe 2.30 feet above lsd
May 27, 1983... 5.35 SePe Teevennnes 6.85 Jan. 11, 1984... 4,94
June O 5.40 Oct. 4iceceacaa 6.34 Feb. Teeanocane 5.85
JUuly 6ecececens 5.71 Nov. cececscacs 5.79 Mar. 6........ . 5.07
AUG. 2¢eccacoca 6.09 Dec. 13..0e0ce... 5.86




Table 3. Water |evels in selected wells--Continued.

Depth to water,

in feet below land surface datum

Location: 80-42-35BDCC WC-193 Aquifer: Basal Pleistocene
Altitude: 1140 feet MP is the top of 2-inch pipe 1.70 feet above 1lsd
DATE WATER DATE WATER DATE WATER
LEVEL LEVEL LEVEL
June 1, 1983... 54.55 Oct. 4..cccc... 54.11 Feb, 7..cceccce. 53.94
July 6.cececces 53.69 Nov. 8...eccuen 53.97 Mar. 6..ccoccee 52.77
Aug. 2....e00.. 53.76 Dec. 13......... 53.88
Sep. Teeccoesns 54.01 Jan. 11, 1984... 53.98
Location: 80-44-04BBDA WC~-184 Aquifer: Soldier
Altitude: 1039 feet MP is the top of 2-inch pipe 3.10 feet above lsd
May 24, 1983... 2.49 sep. 7..... ceoe 5.68 Jan. 11, 1984... 4.57
June 2...cceeen. 3.11 Oct. 4..... ceee 6.13 Feb. 7......... 5.03
July 6.cevccese 4.59 NOVe 7eeecoceaos 4.97 Mar. 7e.cececoes 4.12
Aug. 2..c-cseaes 4.51 DeC. 6ecceccees 4.90
Location: 80-44-09ABBE WC-183 Aquifer: Soldier
Altitude: 1070 feet MP is the top of 2-inch pipe 2.05 feet above lsd
May 23, 1983... 37.71 SepP. Teceencnns 39.93 Jan. 11, 1984... 40.23
June 2...ceee00 38.17 Oct. 4......... 41.06 Feb. 7...cccee. 39.98
July 6.cceeecea 38.40 NOVe Teeaonoaess 40.64 Mar. 7eecesssss 38.61
Bug. 2..ceceoas 39.53 Dec. Bececeaces 40.22
Location: 81-31-22CCCC WC-105 Aquifer: Dakota
Altitude: 1190 feet MP is the top of 2-inch pipe 2.10 feet above 1lsd
Aug. 12, 1982... 68.39 Mar. 9......... 68.12 Oct. 3.cevecesns 65.11
SeP. 2icceccces 68.39 Apr. 1l......... 68.10 NOV. Zecececencs 64.37
Oct. 8......... 66 .50 May ccescsase 68.69 DeC. 8eiceneoes 64.55
NOV. Sicecensss 68.96 June T.ceeeconn 68.51 Jan. 10, 1984... 64.94
DeC. 9.cceenvss 69.88 July l..ceesosn 66.37 Feb. 9..cc0c:..0 64.39
Jan. 4, 1983... 68.21 Aug. 3..c.c.veee 65.33 Mar. 6..cececces 64.61
Feb. Y..evecene 68.34 Sep. 6..... cosa 65.06
Location: 81-31-32CBCC WC-106 Aquifer: Middle Raccoon
Altitude: 1090 feet MP is the top of 2-inch pipe 2.30 feet above 1lsd
Aug. 13, 1982... 35.15 Mar. 9.....00.. 32.26 Oct. 3.eccocens 35.36
Sep. 2.c00c0.. . 35.59 Apr. 1l.ccceeeee 32.42 NOV:e Tecevneces 34.96
Oct. 6...c0vvne 35.92 May 4dececncens 31.08 DeC. B.eeceveos 33.89
Nov. 5......... 35.87 June 7eececeens 31.21 Jan. 10, 1984... 34.17
DeC. 9.cecesnen 35.13 July leeececsen 30.33 Feb. 9.cececens 34.06
Jan. 4, 1983... 34.10 Aug. 3ecececoas 33.49 Mar. 6..cccc.. . 33.30
Feb. 9........ . 34.36 Sep. 6ecececacs 34.94
Location: 81-33-26DDDD WC-93 Aquifer: Dakota
Altitude: 1205 feet MP is the top of 2-inch pipe 2.20 feet above 1sd
July 27, 1982... 40.70 Feb. 9...... cee 40.89 Sep. 6.cececcon 39.37
Aug. 2.ciceveoce 40.72 Mar. 9...cceus.e 40.69 OCt. 3.ceececes 39.63
Sep. 2icscaceas 40.82 Apr. 1l..c.000en 40.33 Nove 7eeceaoscee 39.84
Cct. 6.vvevnses 40.9]1 May 4......... 39.92 DeC. B..ieeceee 39.00
Nov. S.cececenes 40.93 June 7eceeens.e 38.52 Jan. 10, 1984... 40.12
Dec. 9.cecceves 40.97 July l.e.eeec.... 39.23 Feb. 9...cecce. 40.18
Jan. 3, 1983... 40.98 Aug. 3...c..... 39.29 Mar. 6ececeooes 39.93
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Table 3. Water levels in selected wells--Continued.

Depth to water, in feet below land surface datum

Location: 81-33-35ABBC WC-94 Aquifer: South Raccoon
Altitude: 1150 feet MP is the top of 2-inch pipe 2.10 feet above 1lsd
DATE WATER DATE WATER DATE WATER
LEVEL LEVEL LEVEL
July 27, 1982... 15.13 Feb., 9..00000x" 14.83 Sep. 6eeviccnes 14.42
Aug. leceeensss 15.21 Mar. 9..scevaes 14.21 OCt. 3iceeseans 14.92
SeP. 2eiecccces 15.41 Apr. 11......... 13.31 NOV. 7ececcvene 14.99
Oct. B.vcennsnce 15.66 May Qdeconcenes 13.16 Dec. Beceevsosee 14.75
NOVe Seceeecose 15.72 June 7..ececees 13.92 Jan. 10, 1984... 14.83
Dece Gecececnss 15.35 July l....0c0000 12.80 Feb. 9.cccccces 14.78
Jan. 4, 1983... 14.95 Aug. 3J..csesces 14.22 Mar. 6.ccvceses 14.70
Location: B81-36-12CBCA WC-18 Aquifer: Dakota
Altitude: 1393 feet MP is the top of 2-inch pipe 2.50 feet above led
Aug. 19, 1981... 166.90 Oct, Teveeoensae 165.40 AUG. 2cececsces 164.89
Sep. 2d..vv0nves 165.80 Nov., 4...cc0000 165.12 Sep. 6evevenns. 165.04
Nov. ceecennen 165.79 DeC. 10.veeecoss 165.39 Oct. ceseesens 165.72
Feb. 1, 1982... 165.68 Jan. 4, 1983,.. 165.15 NOVe 7eovcecosns 164.70
Apre 6.cccececes 165.72 Feb. Beseecesse 165.21 DeC. 7Teeececacss 160.69
May 6eveeencne 165.52 Mar. 9...¢c00.0 164.91 Jan. 9, 1984... 164.37
June 7.eeceases 165.48 Apr. 1leceeecese 164.67 Feb. B8ecececese 164.23
JUly 2cececcens 165.47 May 3..cccncns 164.73 Mar. S5.....00c.. 164.38
Aug. secsceace 165.50 June Teoeosaons 164.61
SePe levececase 165.49 July 7..vecenns 164.69
Location: 81-38-21ADAD WC-222 Aquifer: Fremont
Altitude: 1370 feet MP is the top of 2-inch pipe 2.90 feet above lsd
July 1, 1983... 253.10 Oct., 3.cececces 209.75 Feb., 6.cccvceve 209.25
July 7ecececnss 251.71 Nov. 8.ceeveeee 209.61 Mar. 6.veevcene 209.02
Auge 2.cceacoss 209.70 Dec. 0O...ecce.e 209.14
SepPe becencosee 209.91 Jan. 10, 1984... 209.43
Location: 8l1-41-03ACCC WC-189 Aquifer: Boyer
Altitude: 1095 feet MP is the top of 2-inch pipe 2.20 feet above lsd
May 26, 1983... 11.54 Sep. Tecesscnas 14.11 Jan. 10, 1984... 14.16
June 2.ecc00c0ee 11.95 Oct. 4.ccceuces 14.28 Feb. 6.cccecees 13.70
JulY Seececcess 11.61 Nov. Beueuvscass 14.09 Mar. 7eceescoss 13.26
Aug. 2..e0ncsee 13.26 Dec. Biieevosan 13.85
Location: 81-41-03CDBB WC-190 Aquifer: Boyer
Altitude: 1090 feet MP is the top of 2-inch pipe 2.30 feet above 1lsd
May 26, 1983... 8.30 SepPs Tevesscane 10.96 Jan. 10, 1984... 10.85
June l.....c... 8.70 Oct. 4....c0cee 11.36 Feb., Bocececsnss 10.65
JUlY 6eceavanss 8.38 NOV. Buceovesan 11.07 Mar. 7eceessans 10.05
AUe 2.0cccanee 9.94 Dec. B.ccvecees 10.84
Location: 81-41-17ABAA WC-11 Aquifer: Dakota
Altitude: 1135 feet MP is the top of 2-inch pipe 2.55 feet above 1lsd
June 26, 1981... 72.45 Octe Teeeceoane 70.37 AUg. 2scossccce 67.90
July 2B......... 71.92 Nove l.cececenns 70.40 Sepe Teeeoaness 67.34
Nov.e 3eevcvecss 72,43 DeC. 2..cecevse 69.97 Oct. 4decevoccas 69.14
Jan. 13, 19862... 72.19 Jan. 3, 1983... 69.38 NOVe Becesnaess 69.74
APr. bBiceccccen 71.40 Feb. B...c¢c..4 69.47 Dec. 13.ccceecace 69.63
May Teeoeeeens 71.41 Mar. 10.ccccecen 66.99 Jan. 11, 1984... 69.71
June 3......-... 69.55 Apr. 12........ . 66.47 Feb. 6eccececee 69.79
July 2.cececees 70.22 May [ PP 65.77 Mar. 7ecececses 69.82
Aug. 3...ceae.n 70.16 June 2.ecescses 66.75
Sep. 9.cieecenss 70.94 July 6.cecee... 66.73
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Table 3. Water levels in selected wells--Continued.

Depth to water, in feet below land surface datum

Location: 81-41-31BDDD WC~53 Aquifer: Boyer
Altitude: 1065 feet MP is the top of 2-inch pipe 1.90 feet above 1sd
DATE WATER DATE WATER DATE WATER
LEVEL LEVEL LEVEL
June 4, 1982... 8.49 Feb. 8...00vc. 8.84 Oct. 4ececences 9.70
July 7ecececees B8.82 Mar. 10......... 5.14 Nov. B.ccsceees 9.73
Aug. 3..cccee.s 9.69 Apr. 12...cce0eee 4.93 Dec. 13...00cnne 9.45
S€Pe G.veeccccas 10.40 May 3....0.... 4,61 Jan. 11, 1984... 9.35
OCt. Teesneenes 8.76 June 2..ccceeee 6.62 Feb, 7eecenecee 9.24
Nov. l.....caen 9.38 July 6.cececacs 6.57 Mar. 7ecesceces 8.48
DeC. 2..c00cees 9.30 Aug. 2..ccccc0e 8.23
Jan. 3, 1983... 7.84 Sep. Teeeeasnse 9.42
Location: 81~41-33CAAA WC-52 Agquifer: Dakota
Altitude: 1182 feet MP is the top of 2-inch pipe 2.90 feet above 1sd
June 4, 1982... 85.03 Feb. B......... 81.59 Oct., 4eccececss 78.79
JUly 7eeeeeceese 84.94 Mar. 10......... 80.08 Nov.e 8Beceeeeeee 78.30
Aug. 4dececcssss 84.30 Apr. 12..cc0000 78.49 Dec. 13...ce0aes 78.47
SePe 9evceccssns 84.40 May 3..ecccee.. 77.23 Jan. 11, 1984... 78.65
Oct. Teacoasans 83.71 JUNe 2eccccccses 76.92 Feb. Teseosscasns 78.92
Nov. lececceces 83.57 July 6eceeccase 77.17 Mar. 7eececesces 78.28
DeCe 2.cccecces 82.96 Aug., 2.ccccccss 77.32
Jan. 3, 1983... 82.88 Sep. Teececccces 77.96
Location: 81-44-01ABAB wC-177 Aquifer: Soldier
Altitude: 1065 feet MP is the top of 2-inch pipe 1.80 feet above lsd
May 18, 1983... 7.92 S€Pe Teceecceee 10.92 Jan. 11, 1984... 9.37
June 2..eve0cnn 8.63 Oct. 4.cecceces 10.39 Feb. 7evcvavoes 9.42
JUlY 6ececceccss 8.53 NOVe 7eececocace 9.36 Mare 7.ereccces 8.37
AUGe 2ccevcccsse 9.71 DeCe 6ececoceces 8.98
Location: 82-29-18CBAA WC-115 Aquifer: North Raccoon
Altitude: 965 feet MP is the top of 2~inch pipe 1.45 feet above lsd
Aug. 23, 1982... 18.88 Mar. 11l......... 10.01 Oct. dececccans 19.64
SeP. 2.iccccccae 19.34 Apr. 13....c.... 10.17 NOov. Becceecenoo 20.25
Oct. 8..ccvce.. 17.73 May 4.....0... 10.77 PeC. Bevecrooss 16.62
Nov. S5......... 17.28 June 3...cceace 12.53 Jan. 10, 1984... 17.05
Dec. 9...ccc0.. 16.73 July Sceecececes 7.84 Feb. 9ccccece-s 17.70
Jan. 5, 1983... 15.86 Aug. lecececees 13.15 Mar. Secececass 14.32
Feb. 9...ccvuse 16.83 Sep. Beceeeeess 17.94
Location: 82-29-18DBAA WC-117 Aquifer: Basal Pleistocene
Altitude: 1005 feet MP is the top of 2-inch pipe 1.85 feet above 1lsd
Aug. 25, 1982... 37.37 Mar. 11......... 34.89 Oct. Seececcces 36.55
S€Pe 2eeevcccas 37.23 Apr. 13..cceveee .33.40 NOV. 8eceveaces 36.24
Oct. Bicececess 37.63 May 4....c.... 33.61 Dec. 8......... 35.16
Nov. 5....c.c.. 37.72 June 3.cceccese 33.81 Jan. 10, 1984... 35.70
Dec. 9......... 37.63 July 5.eeccccee 32.64 Feb. 9ecccccces 35.63
Jan. 5, 1983... 36.55 Aug. l...eeenes 34.46 Mar. Sececececcss 34.33
Feb. 9..cccce.e. 36.43 Sep. 8...c.cc.. 36.16
Location: 82-31-10AAAA WC-235 Aquifer: Dakota
Altitude: 1108 feet MP is the top of 2-inch pipe 2.00 feet above 1sd
Sep. 8, 1983... l14.03 Dec. B.oeeweeons 13.49 Mar. Seceeececs 14.43

Oct. Seiceecnsas 14.17
NOV. 8.ceoeoesns 13.90

Jan. 10, 1984... 13.58
Feb: 9accencsns 13.49
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Table 3. Water levels in selected wells--Continued.

Depth to water, in feet below land surface datum

Location: 82-34-02ABBB WC-149 Aquifer: Middle Raccoon
Altitude: 1170 feet MP is the top of 2~inch pipe 3.20 feet above lsd
DATE WATER DATE WATER DATE WATER
LEVEL LEVEL LEVEL
Sep. 29, 1982... 7.62 Apr. 13... .... 0.98 NOoV. 8ecenveess 6.89
Oct. 6B.ceecscss 7.63 May 4 ..iceovee 0.71 Dec. 8B.vivevoss 6.25
NOV. Sevecsence 7.66 June 7..... ceoe 0.85 Jan. 9, 1984... 6.28
Dec. csesesasse 7.83 July 5.ecececes 1.81 Feb. 8..ccc0eee 6.14
Jan. 5, 1983... 7.10 Aug. cevecsses 4.30 Mar. 6.cveesess 4.67
Feb. 9......... 6.91 Sep. 6.cccccece. 6.22
Mar. 1l......... 3.38 Oct. S.ccvvcces 6.90
Location: 82-38-23AAAA WC-225 Aquifer: Fremont
Altitude: 1320 feet MP is the top of 2-inch pipe 3.40 feet above 1sd
July 11, 1983... 158.49 Oct. 3ieceacsss 159.67 Jan. 9, 1984... 159.20
AUG. 2ceccccans 159.42 NOVe Teeocasaecs 158.27 Feb. 9eceveccee 159.09
SePe 6ececcsnse 160.92 DeCe 7eececcons 158.34 Mar. S5.cceacecee 160.13
Location: 82-39-15CBAB WC-12 Aquifer: Dakota
Altitude: 1250 feet MP is the top of 2-inch pipe 4.40 feet above lsd
July 28, 1981... 39.19 Oct. Teeeoonnns 40.55 AUg. 2..cc0eees 40.64
Sep. 23.cccaceen 38.76 Nove l.icececsos 40.55 Sep. 7ececresnsns 40.99
Nov. ceeeecnas 39.64 Dec. 2..iiesees 40.47 Oct. 3..cvecens 41.36
Feb. 4, 1982... 39.94 Jan. 4, 1983... 40.40 NOV. 8...ccenss 40.75
APr. 6....cccce 40.22 Feb., B...csvsse 40.40 Dec. B....eeees 40.55
May 6ecececcens 39.86 Mar. 10..... cese 40.44 Jan. 10, 1984... 40.58
June Teeeceaces 39.97 Apr. 1l...000... 40.21 Feb. 6ececvccns 40.53
July 2.cecsceas 40.04 May 3.ceeeccrse 40.09 Mar. 6..ceecses 40.65
Aug. cecsacnsa 40.45 JUne 2..cce000s 40.22
SeP.e 9cccccasan 40.61 July Seevescess 40.27
Location: 82-40-17AABB WC-9 Aquifer: Dakota
Altitude: 1150 feet MP is the top of 2-inch pipe 2.50 feet above 1lsd
June 11, 198l... 43.46 Aug. 3......... 41.77 June 2..ececene 39.61
June 26..eeccces 43.60 Sepe 9eccecaces 42.33 July S5cececacces 39.15
July 28..ceecvees 43.02 Oct. 7eeoeeonns 41.55 Aug. 2..c.cce000 40.43
Sep. 23.ccessnns 43.62 Nove licecasses 41.73 Sepe Tececcceen 41.32
Nov. cessnrnes 43 .52 DeC. 2.icceevess 41.60 Oct. 4d...veeces 39.47
Jan. 13, 1982... 43.22 Jan. 3, 1983... 41.17 NOVe Beveesaons 41.54
APr. 6.cccecsas 42.83 Feb. 8.c.c.ceee. 40.86 DeCe 8ececcocoes 41.24
May Teeossnnne 42.50 Mar. 10..c00vees 39.34 Jan. 10, 1984... 41.15
June 4..c0000.. 40.84 Apr. ll.eceecceas 39.06 Feb. 6.cevcacsss 41.06
July 2ccececsee 40.65 May 3J.oceceeee. 38.15 Mar. 6ececeaces 41.13
Location: 82-40~17ABBC WC-188 Aquifer: Boyer
Altitude: 1122 feet MP is the top of 2-inch pipe 1.90 feet above lsd
May 26, 1983... 22.41 SePe Teeneecsnen 24.21 Jan. 10, 1984... 24.45
June 2..... ceee 22.74 Oct. 4......... 24.80 Feb. 6ccceccccs 24.44
July S5..ccccces 22.27 Nov. B.ceeesoss 24.92 Mar. 6.ccccccss 24.06
Aug. 2..cccecan. 23.75 Dec. B....cce.e. 24.56
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Table 3. Water levels in selected wells--Continued.

Depth to water, in feet below land surface datum

Location: 82-42-14ADCA WC-4 Aquifer: Dakota
Altitude: 1340 feet MP is the top of 2-inch pipe 2.02 feet above lsd
DATE WATER DATE WATER DATE WATER
LEVEL LEVEL LEVEL
May 6, 198l... 245.04 Aug. 1ll......... 244.52 July Seecececees 242.86
May 19..cccceee 244.81 Sepe 9ecevcronss 244.49 Aug. 2....... .. 243.20
June 10......... 245.07 Oct. T.ieeeneosns 243.91 Sep. Beoececcccee 244.29
June 26.ccecccece 246.00 Nove licecceans 243.86 Oct. 4ecceccens 243.94
July 2B..ecceceas 246.69 Dec. 10.ceevoses 244.40 NOV. Beocececcee 243.63
NOV. 3eecececees 246.13 Jan. 3, 1983... 244.21 Dec. 8...ccecce. 241.73
Feb. 5, 1982... 245.93 Feb. 8..ceevees 243.94 Jan. 10, 1984... 242.71
APr. Teovceccsss 245.22 Mar. 10......... 243.79 Feb. cesssecee 244.76
May Geceoovenn 245.48 Apr. 12......... 243.10 Mar. 7ceacecccs 243.51
June 3e.ecceeenn 244.27 May 3..ececcen 242.91
July 6..cecececs 244.19 June 2ececcscses 242.82
Location: 83-31-04ADDB WC-120 Aquifer: Dakota
Altitude: 1000 feet MP is the top of 2-inch pipe 2.10 feet above lsd
Sep. 1, 1982... 18.41 Apr. 13......... 9.45 NOoV. 8.ceeeecns 16.00
Oct. B.veeseonos 15.29 May 4decececese 10.51 DeC. 8.ccceeens 15.81
NOov. S.cccccass 16.16 June ceccvenee 14.38 Jan. 10, 1984... 16.79
DeC. 9.cceeecss 16.00 July Secececees 6.39 Feb. 9...cccec.. 17.13
Jan. 5, 1983... 15.16 Aug. 3....c..... 15.89 Mar. 5.c.ceceses 15.18
Feb. 9......... 16.58 SeP. Teeccaeenn 18.06
Mar. 11......... 8.43 Oct. 5.ececcce. 17.80
Location: 83-31-10AABB WC-121 Aquifer: North Raccoon
Altitude: 1012 feet MP is the top of 2-inch pipe 1.50 feet above lsd
Aug. 31, 1982... 9.80 Mar. 11......... 8.59 Oct. S5.....000. 12.37
Sep. 2.ccceccns 10.90 Apr. 13...cc00. 6.19 Nov. B......e.. 12.42
Oct. 8..ccc.... >17.00 May 4......... 6.62 Dec. Teeeevesss >17.00
NOVe 2.ccsesces >17.00 June 3..eveenes 7.65 Jan. 10, 1984... 11.14
Dec. 9.cececenns >17.00 July Sececeeses 8.43 Feb. 9..... cees 11.59
Jan. 5, 1983... 12.23 Aug. 3...ecec... 9.17 Mar. S..ccccce. 9.04
Feb. 9......... 11.98 Sep. Beieeeaeees 11.93
Location: 83-32-04ACCC WC-228 Aquifer: Dakota
Altitude: 1202 feet MP is the top of 2-inch pipe 2.10 feet above 1lsd
July 29, 1983... 153.93 Oct. 4.cccecenn 152.77 DeC. Teconsesen 153.67
Sep. B..eeeo..n 153.72 NOvVe Beceeoeese 153.60 Mar. 5, 1984... 153.64
Location: 83-32-08BBBC WC-229 Aquifer: Hardin Creek
Altitude: 1135 feet MP is the top of 2-inch pipe 2.20 feet above 1sd
Sep. 7, 1983... 46.82 DeCe Tececoasss 41.76 Mar. 6..ccccces 41.10
Oct, 5.cccecvees 43.46 Jan. 9, 1984... 41.29
Nov. 8..ceevees 42.19 Feb. 9¢.ccceese 41.12
Location: 83-38-04DABC WC-63 Aquifer: Boyer
Altitude: 1220 feet MP is the top of 2~inch pipe 2.00 feet above 1sd
June 16, 1982... 7.48 Feb. 9......... 10.59 Oct. 3.ecevecenan 8.05
July 6.ceveesns 8.11 Mar. 11......... 8.09 NOV.e Tececavose 8.47
Aug. 3......... 8.80 Apr. 12......... 6.78 DeCe 6.vccececee 8.84
Sep. 9...0000.n 9.46 May 4d...ceeens 6.16 Jan. 9, 1984... 9.24
Oct., 7.ecececeen 9.84 June 3.eeccccce 6.46 Feb. cecscssns 9.48
NOV. 2..00cecss 10.24 July l......... 6.04 Mar. S5..ccceeces 8.72
Dec. 2.ccnvscas 10.44 AUg. 2ececcccees 7.03
Jan. 4, 1983... 10.50 Sep. Teareanen . 7.80




Table 1. Drinking Water Standards
for Community Water Systems—Continued

Maximum contaminant

levels in community
Constituents water supplies!
Primary Secondary
Regulations Regulations

Lead 50 ug/l
Mercury 2 ug/l
Selenium 10 ug/l
Silver 50 ug/l
Zinc 5000 ug/1
Aluminum Not Applicable
Radium

(radium-226 and

radium-228 5 pCi/1*

combined)
Gross Alpha

activity (including

radium 226 but 15 pCi/l

excluding radon

and uranium
Gross Beta

as CS137 200 pCi/L3

2 yg/L—micrograms per liter.

3 mg/L—milligrams per liter.

4 pCifl—picocuries per liter.

5 Annual average concentrations yielding 4 millirems per year for a two liter daily in-

take. Value calculated from the Maximum Permissable Concentrations listed in NBS Hand-
book 69.



Table 3. Water levels in selected wells--Continued.

Depth to water, in feet below land surface datum

Location: 83-42-17ACDD WC-176 Aquifer: Basal Pleistocene
Altitude: 1160 feet MP is the top of 2-inch pipe 2.20 feet above 1lsd
DATE WATER DATE WATER DATE WATER
LEVEL LEVEL LEVEL
May 19, 1983... 60.42 SePe Teseosnonn 64.09 Jan. 10, 1984... 60.53
June 2....cc00s 60.35 Oct. 4......... 62.10 Feb. 6.ccceceen 60.35
July S.ceveccss 60.92 NOVe Taeseooesss 61.25 Mar. 7ecececces 59.96
AUGe 2icesncese 61.96 Dec. 8..ce0cens 60.43
Location: 83-42-17CABB WC-173 Aquifer: Soldier
Altitude: 1140 feet MP is the top of 2-inch pipe 1.80 feet above lsd
May 12, 1983... l6.01 SePe Teeeeeorss 18.61 Jan. 10, 1984... 18.14
June 2..ceceevsee 17.43 Oct. 4......... 18.66 Feb: 6ececessee 17.62
July Seecocense 17.11 Nov. 7.cecececes 18.61 Mar. 7eeeeesces 18.29
Aug. 2..c.c00en 18.09 Dec. B8....00... 18.16
Location: 83-43-04CBCB WC~-5 Aquifer: Dakota
Altitude: 1235 feet MP is the top of 2-inch pipe 2.53 feet above lsd
May 6, 1981... 189.01 June 9....... .o 188.73 Mar. 10..ccvuvee 187.28
May 19..ceevese 188.92 July 6eececcess 188.27 Apr. 12....00.-0 187.16
June 10.cccueeee 187.55 Aug. 4......... 187.65 May cessesses 186.07
June 25..cc0000. 188.59 SepP. 9eeececnns 187.75 June 2...ve0000 185.90
July 28....0000. 189.59 Oct. Teeeovoon. 187.27 July Seceecesee 186.20
Nov. 3..ccuanes 189.88 Nov. l......... 187.22 Aug. l.....ce.e 186.39
Feb. 2, 1982... 189.96 Dec. 10..ceceunee 187.75 Sep. 8eecevennes 186.99
APr. Teeecensse 189.00 Jan. 3, 1983... 187.70 Oct. 4eveervees 186.66
May Geeeesnnne 188.99 Feb. 8....c.... 187.33 NOVe Oeccvoncse 186.73
Location: 84-29-16CBAB WC-233 Aquifer: Beaver
Altitude: 1075 feet MP is the top of 2-inch pipe 1.80 feet above lsd
Aug. 5, 1983... 40.69 Nov. 8......... 40.16 Feb. 9......... 39.72
Sep. Bececers-. 41.18 Dec. 8......... 39.41 Mar. S.ceccccecs 38.68
Oct. 5.ccnccce. 40.86 Jan. 10, 1984... 39.08
Location: 84-32-08ACDB WC-124 Aquifer: Dakota and Pennsylvanian
Altitude: 1070 feet MP is the top of 2-inch pipe 1.55 feet above lsd
Sep. 2, 1982... 37.37 Apr. 13...c0000e 34.58 NOve 8..ccuceee 37.74
Oct. B..eeeenn. 38.47 May 4......... 34.35 DeCe Teevoevoss 37.25
NOV. Seeeeecnce 38.08 June 3.cccceass 34.52 Jan. 9, 1984... 37.81
DeCe 9cccccccsn 37.92 July Seecececes 33.36 Feb. 9.cecececee 37.94
Jan. 5, 1983... 37.62 Aug. 3..cc..... 35.12 Mar. 5.....0000 37.67
Feb. seessaance 38.09 Sep. 8...cc000. 36.89
Mar. 1l......00¢ 35.48 Oct. 5..cccecee 37.66
Location: 84-32-08BDCA WC-126 Aquifer: North Raccoon
Altitude: 1040 feet MP is the top of 2-inch pipe 1.00 feet above 1sd
Sep. 8, 1982... 14.86 Apr. 13........ . 6.77 NoVe 8ecoceuesns 12.60
Oct. 8.ceeennsee 11.45 May 4..... coee 6.15 Dec. 7Tevveeasas 13.04
NOV. S.cenncees 13.06 June 3..cca.. .e 12.19 Jan. 9, 1984... 13.39
DeCe 9evvvvnnes 13.20 July 5.e.c... ces 5.71 Febe 9ecvvecess 13.56
Jan. 5, 1983... 12.37 Aug. 3ecececses 13.44 Mar. Sececececs 11.89
FPeb. 9....c..n.. 13.61 Sepe Becevesenn 14.68
Mar. 1l.....000. 6.50 Oct. S5.csccace. 14.40
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Table 3. Water levels in selected wells--Continued.

Depth to water, in feet below land surface datum

Location: 84-33-02BDBA WC-132 Aquifer: Dakota
Altitude: 1110 feet MP is the top of 2-inch pipe 2.00 feet above 1sd
DATE WATER DATE WATER DATE WATER
LEVEL LEVEL LEVEL
Sep. 9, 1982... 54.40 Apr. 13......... 53.91 Oct. Seccececes 51.78
Oct. Becivoeosas 54.58 May 4..cccece. 53.14 NOV. Bececesens 52.22
Nov. SB....vcves 54.72 June 3..ccccce. 52.29 Dece Teeeoeoons 52.14
DeC. 9eevvrvece 54.57 July S.cececeen 51.99 Jan. 9, 1984... 52.25
Jan. 5, 1983... 54.74 Aug. 3..ccce... 51.56 Feb. 9...cccn.. 52.30
Mar. 1l....c000. 54.44 Sep. Be.eeee... 51.95 Mar. S.cececass 52.00
Location: 84-33-03AADC WC~-129 Aquifer: Hardin Creek
Altitude: 1069 feet MP is the top of 2-inch pipe 1.30 feet above 1lsd
Sep. 8, 1982... 12.71 Apr. 13..cceevesn 9.58 Nove Beocececenn 10.37
Oct. B..coveaos 11.95 May [ J 9.39 DeCe Teeeeveces 10.06
Nov. 5..eocecs. 11.87 June 3......... 10.23 Jan. 9, 1984... 10.49
DeC. 9.cecceccce 11.85 July Scececce.. 8.93 Feb. 9..c.c.... 10.70
Jan. 5, 1983... 11.60 Aug. 3Jeceiaanes 11.18 Mar. S5.cccecacee 9.89
Feb. 9......... 11.95 Sep. Beeceeceeo.. 11.12
Mar. 11......... 10.33 Oct. 5.cccec... 10.77
Location: 84-33-03CADA WC-131 Aquifer: North Raccoon Terrace
Altitude: 1090 feet MP is the top of 2-inch pipe 2.31 feet above 1sd
Sep. 9, 1982... 9.67 Mar. 11......... 9.13 Sep. B....cc.c.. 9.66
Oct. Tesnaccaes 10.17 Apr. 13......... 8.37 Oct. S.ccecccne 9.11
Nov. 5..ccecen.n 9.97 May [ 7.84 NOove Beceonvoos 10.51
Dec. 9......... 10.77 June 3..ccceeenns 8.19 DeC. 7ceeeaeaee 9.92
Jan. 5, 1983... 10.57 July 5......... 7.39 Jan. 9, 1984... 10.09
Feb. 9....¢.... 10.47 Aug. 3J...cccenn 8.58 Feb. 9...cccecse 10.21
Location: B4-34-34BCDC WC-148 Aquifer: Dakota
Altitude: 1225 feet MP is the top of 2-inch pipe 2.40 feet above 1sd
Sep. 27, 1982... 10.96 Apr. 13...c.0c0 15.84 Oct. 5.cececc.. 19.26
Oct., 6.cecacene 20.50 May 4....cc0ee 15.56 NOove Beceeevoose 18.03
Nov. S5.cceven.. 20.50 June 3......... 16.84 DeC. 8..cecesee 17.27
Dec. 9...cveven 19.67 July S5.ccecece. 15.64 Mar. 6, 1984... 16.64
Jan. 5, 1983... 19.17 Aug. 3......... 17.58
Mar. 10......... 17.79 Sep. Beeeevenns 19.49
Location: 84-34-35DAAA WC-146 Aquifer: Middle Raccoon and Pleistocene
Altitude: 1185 feet MP is the top of 2-inch pipe 2.75 feet above 1sd
Sep. 27, 1982... 6.58 Apr. 13.c.ceeees 2.24 Nov. Beeevecoes 5.77
Oct. 6....ccc.. 6.31 May 4......... 1.76 Dec. 8...veeens 3.73
Nov. S5...cecenn 6.51 June 3...... oo 3.55 Jan. 9, 1984... 4.27
Dec. 9...cccene 5.15 July 5.ceieeceee 2.24 Feb. 8......... 4.29
Jan. 5, 1983... 3.97 Bife 3ececenens 4.18 Mar. 6ecececsss 3.47
Feb. 9...ccc.c.n. 4.36 Sepe 6eecececeves 6.36
Mar. 1l...cee0ese 2.61 Oct. S5.c.c00ce. 6.10
Location: 84-35-08EAAB WC-141 Aquifer: Middle Raccoon
Altitude: 1265 feet MP is the top of 2-inch pipe 3.10 feet above 1sd
Sep. 20, 1982... 5.16 Apr. 13...0c000s 2.35 Nov. B....c.... 5.50
Oct. 7eeeecvess 5.16 May 4...cce... 2.15 Dec. Teeeweon . 5.15
Nov. 4......... 4.88 June 3......... 3.74 Jan. 9, 1984... 5.26
Dec. T.cieceoaee 4.88 July S5......... 2.85 Feb. B......... 6.59
Jan. 5, 1983... 4.51 Aug. l.....c... 4.38 Mar. Seesscsaes 4.50
Feb. 9...c¢.c... 4.61 Sep. Teeeeeveen 5.09
Mar. 1l..cc0ecce 2.88 Oct. 5..ccc0.00 7.42
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Table 3. Water levels in selected wells--Continued.

Depth to water, in feet below land su

rface datum

Location:

Altitude: 1380 feet

84-37-08BCCB

WC-226 Aquifer: Fremont
MP is the top of 2-inch pipe 1.65

feet above lsd

DATE WATER DATE WATER DATE WATER
LEVEL LEVEL LEVEL
July 13, 1983... 158.58 Oct. 3eeeceeces 212.32 Feb: 8.cacccnes 211.20
July 22..ceccvcee 156.37 Nov. B.....e..n 211.16 Mar. DBeiceececcen 2]11.03
Aug., Joecececes 211.29 Dec. B..iveene. 211.09
Sep. Teeccoaces 211.56 Jan. 9, 1984... 209.40
Location: 84-39-24CCAA WC-57 Aquifer: Boyer Terrace
Altitude: 1245 feet MP is the top of 2-inch pipe 2.25 feet above 1sd
July 6, 1982... 42.08 Mar. 10ceccceee. 42.27 Oct. 3..vvceces 41.80
Aug. 4........ . 42.20 Apr. 12..... aees 42,22 NOVe Bececccens 41.55
Sep. 9..eicne.. 41.94 May Bececencan 42.32 DeCe Teeoecnsnes 41.64
NOV. 2ieecccens 42.74 June 3eececccee 41.49 Jan. 9, 1984... 41.62
Dec. 2..cievves 42,23 July S.ecececes 41.49 Feb. 8...ccccse. 41.69
Jan. 4, 1983... 42.24 AUug. 2.ccencess 41.50 Mar. B5..cccccee 41.69
Feb. 9........ . 41.99 Sep. Teeecaneeas 41.56
Location: 84-42-15AABB WC-170 Aquifer: Soldier
Altitude: 1170 feet MP is the top of 2-inch pipe 2.15 feet above 1lsd
May 10, 1983... 20.56 Sepe Teveoescns 21.85 Jan. 10, 1984... 21.50
June 2..cceacce 21.26 Oct. 4ececensne 22.22 Feb. 6...... .en 21.57
JUlY Secenceces 20.72 NOV, Tesoeccans 21.96 Mar. 7.ceeeesee 21.53
Aug. l...cceee.. 21.44 Dec. 8ecoeecnss 21.56
Location: 84-43-04ABAA WC-163 Aguifer: Maple
Altitude: 1090 feet MP is the top of 2~inch pipe 2.40 feet above lsd
May 5, 1983... 6.90 SeP. Teecvenceas 10.66 Jan. 11, 1984... 13.26
June 2....... . 8.83 Oct. 4c.cevcens 12.57 Feb: 7eececoens 13.24
July Seeececenn 7.82 Nov.e 9.cececcces 14.13 Mar. 7eeeeecees 12.36
Aug. l......... 9.71 DeCe 7eceeeanen 13.28
Location: 84-43-04CCBA WC~-164 Aquifer: Maple
Altitude: 1085 feet MP is the top of 2-inch pipe 2.20 feet above lsd
May 5, 1983... 12.69 Sep. Teeeevonss 22.05 Jan. 11, 1984... 18.62
June 2..ceecese 15.41 Oct., 4ccecceces 24.33 Febe 7eieeeceans 18.37
July Seeseccens 13.04 NOoV. 9ccecscces 25.31 Mar. 7eceesseos 15.58
Aug. l....... . 15.99 Dec. Teoeeecanne 21.50
Location: 84-44-23DABC WC-168 Aquifer: Maple Terrace
Altitude: 1140 feet MP is the top of 2-inch pipe 3.25 feet above 1sd
May 10, 1983... 92.50 Sep. 7eens.. .o 91.34 Feb., 7.ceceecss 89.00
June 2......... 91.38 Oct. 4cecceesce 91.41 Mar. 7Tececesoce 88.79
July Seeeevenes 90.75 NOove 9¢cevceces . 91.77
Aug. l......... 90.86 Jan. 11, 1984... 90 .47
Location: 84-44-24DCAD WC-166 Aquifer: Maple Terrace
Altitude: 1105 feet MP is the top of 2-inch pipe 2.10 feet above lsd
May 10, 1983... 19.56 Sep. Teve.. e 21.14 Jan. 11, 1984... 20.76
June 2.cceecscn 19.92 Oct. 4ccccveees 21.76 Feb., 7.eeecccen 20.66
July Secececens 19.95 Nov.e 9.ceccrecas 20.83 Mar. 7.eccececas 20.38
Aug. lececeeees 19.36 DeC. 6ecevcnnee 20.77
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Table 3. Water levels in selected wells--Continued.

Depth to water, in feet below land surface datum

Location: 85-29-19BAAA WC-231 Aquifer: Beaver Channel
Altitude: 1091 feet MP is the top of 2-inch pipe 2.60 feet above 1sd
DATE WATER DATE WATER DATE WATER
LEVEL LEVEL LEVEL
Aug. 5, 1983... 33.68 NOVe Beconnasnne 30.66 Feb. 9ccecccsces 30.36
Sep. Beceieeresn 30.88 Dec. Becevasenn 30.57 Mar. S.cccccece 30.37
OCt. Secececnes 30.90 Jan. 10, 1984... 30.65
Location: 85-29-32DDDD WC-232 Aquifer: Beaver Channel
Altitude: 1091 feet MP is the top of 2-inch pipe 2.50 feet above 1sd
Aug. 5, 1983... 39.36 Nov. 8..... ceee 39.40 Feb. Gecvavence 38.79
Sepe 8Beeeseeons 39.63 DeC. 8euvevecaceas 39.12 Mar. 5...ccenee 38.79
OCt. Scencececss 39.64 Jan. 10, 1984... 39.05
Location: 85-33-07ABBA WC-133 Aquifer: North Raccoon
Altitude: 1090 feet MP is the top of 2-inch pipe 1.90 feet above 1lsd
Sep. 13, 1982... 6.87 Apr. 13.....0..- 1.13 NOV.e 8ecesveoes 6.68
OCt. 8eceeeeane 6.58 May 4.ccceccee 1.99 Dece Teveeovees 5.96
Nov. 4.ceeccess 5.56 June 3..eececea 3.81 Jan. 9, 1984... 6.44
Dec. 9.cevcceecs 6.02 July 5...... ces 0.68 Feb. 9..cccccee 6.65
Jan. 5, 1983... 5.71 Aug. lececees.e 4.21 Mar. b5..ceeceece 4.65
Feb. 9..ccccees 5.91 Sepe 8ecenceces 5.40
Mar. 1l......... 1.51 Oct. Sececcacee 7.98
Location: 85-38-12DCBA WC-14 Aquifer: Fremont Channel
Altitude: 1225 feet MP is the top of 2-inch pipe 3.70 feet above 1lsd
July 28, 1981... 64.61 OCt: Teececenss 64.26 Aug. l..cececece 63.68
Sep. 22.cceccccs 64.86 NOVe 2.ccanasnes 64.14 Sepe Teecerneces 63.91
NOV. Jeeeesecses 64.68 DeCe 2iceccevss 63.90 Oct. 4cveccccns 64.41
Feb. 5, 1982... 64.55 Jan. 5, 1983... 63.78 NOov.e Becoevanns 63.74
APr. 6Gececocecs 64.50 Feb. 8......... 63.69 DeC. Teceosoans 63.39
May Geecacanns 64.35 Mar. 10...... cee 63.74 Jan. 9, 1984... 63.48
June 9.cecnaacs 64.17 Apr. 12.cevceess 63.36 Feb. 8ececocees 64.04
July 6.ccecceece 64.10 May 4.cccc.... 63.35 Mar. S5.cccccese 63.51
Aug. S5...c0ccee 64.37 June 3eceeececes 63.16
Sep. 8Buiervenene 64.44 July Seeececees 63.33
Location: 85-39-16ADDD WC-7A Aquifer: Dakota
Altitude: 1370 feet MP is the top of 5~inch pipe 3.14 feet above 1lsd
June 10, 1981... 238.35 Sep. Bececeonsos 234.34 July Seececesees 233.49
June 25..ccc.0. 238.26 Oct. 7eencecnne 233.95 Aug. l..c.cecn.e 234.15
July 28.. -cceces 236.80 Nov. l.ciceaesn 234.07 SePe Teooseaces 234.87
Nov. 3....0000. 235.43 Dec. 10......... 234.83 Oct. 4.ceeccees 236.01
Feb. 5, 1982... 235.40 Jan. 3, 1983... 234.71 NOVe Beceseccaes 234.01
APr. 6...ccc0.. 235.34 Feb. 8........ . 234.55 DeCe Tacscccess 233.60
May [ 235.22 Mar. 10..c00u0ss 236.24 Jan. 9, 1984... 233.48
June 9...cceceen 234.40 Apr. l2..ceeeeee 233.99 Feb. 8...0cc--. 233.64
July 6.scecenne 234.05 May 4evc.ceces 233.67 Mar. 5, 1994... 233.63
Aug. Seecevecs- 234.27 June 3..c.icaee. 233.83
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Table 3. Water levels in selected wells--Continued.

Depth to water, in feet below land surface datum

Location: 85-41-13CCCC WC-6 Aquifer: Basal Pleistocene and Dakota
Altitude: 1375 feet MP is the top of 2-inch pipe 3.49 feet above lsd
DATE WATER DATE WATER DATE WATER
LEVEL LEVEL LEVEL
May 19, 198l1... 247.69 Aug. 4ecceeen.. 247.68 June 3..iiceens 246.30
June 10.evececen 247.79 Sep. Beeeeeen.. 248.67 July Sececcecse 246 .48
June 25.ccc0ceen. 245.42 Octe Ticeeenen . 247.23 Aug. l.cceecens 246.54
July 28..c0000.s 244.23 Nove leceeecees 247.26 Sepe Becececoen 246.75
NOoVe 3eeoeeesse 248.81 Dec. 10.ccceeene 247.97 Oct: 4eevveveee 248.60
Feb. 5, 1982... 249.05 Jan. 3, 1983... 247.97 Nove Becoveeses 246.34
APre Teececsaaes 248.88 Feb. 8.c.ceeese 247.82 DeCe Gavevvvess 245.9]1
May 6eececenes 248.77 Mar. 10ccceccenee 247.33 Jan. 9, 1984... 246.00
June 9..ccececcns 248.57 Apr. 12....c0v0e 246.64 Feb. 8.cceccvece 245.91
July 6ecececces 248.46 May 4ecececees 246.50 Mar. 5......c0. 245.87
Location: 85-44-16CDAA WC-155 Aquifer: Dakota
Altitude: 1060 feet MP is the top of 2-inch pipe 2.25 feet above 1sd
Oct. 18, 1982... 13.85 Apr. 12...c.0... 7.93 Octe 4eccecenses 13.81
Nov.e 2...iccees 13.92 May 2cieeccces 8.36 Nove 7eeoeccnnes 13.81
DeC. 2..ccccese 13.50 June 2...ceee0s 10.54 Dece Teeeoveane 13.24
Jan. 3, 1983... 12.88 July Seececccces 7.57 Jan. 11, 1984... 13.74
Feb. B8iveeecens 13.16 Aug. leceecacee 11.38 Febe 7eievecenes 13.91
Mar. 10..cececse 8.48 SeP. Teeeeceoes 13.34 Mar. 7eeeececnecs 12.44
Location: 85-44-16DCDD WC-156 Aquifer: Little Sioux
Altitude: 1060 feet MP is the top of 2-inch pipe 2.50 feet above lsd
Oct. 18, 1982... 10.48 Apr. 12..cccceee 4.82 OCt. 4eccecccee 11.97
Nov. 2......... 11.41 May P R 5.51 Nove Teeeecccns 11.72
DeC. 2ccceacacs 11.04 JUNE 2.eeeecccce 8.53 DeCe Tececosoas 10.82
Jan. 3, 1983... 10.26 July 5.cececses 4.37 Jan. 11, 1984... 11.50
Feb. Bececea... 10.54 Aug. l..eeee... 9.48 Febe 7ececences 11.66
Mar. 10...cccees 3.92 Sep. Teeeeeeesnn 11.49 Mar. 7ececececes 10.11
Location: 85-44-17DCAA WC-158 Aquifer: Dakota
Altitude: 1110 feet MP is the top of 2-inch pipe 2.70 feet above 1sd
Oct. 19, 1982... 55.50 Apr. 12.....¢0.. 52.28 Oct. 4.iceccnns 53.01
NOVe 2.iccavesss 55.43 May 2iciinenes 51.80 NOVe 7eeeevenas 53.29
DeC. 2.ceecesss 55.08 June 2....... .o 51.36 DeCe 7eveencnse 53.46
Jan. 3, 1983... 54.71 July 5..ccecees 50.85 Jan. 11, 1984... 53.60
Feb.e 8eu.uceeesnn 54.68 Aug. cocscnens 51.43 Feb. Tecovocees 53.90
Mar. 10..cceeaae 53.67 SePe Teoesseoss 52.57 Mare Tececeoces 53.16
Location: 85-44-22ADAA WC-8 Aquifer: Dakota
Altitude: 1120 feet MP is the top of 2-inch pipe 3.24 feet above 1sd
June 10, 198l... 67.47 Aug. 4........ . 66 .07 June 2eececcces 61.59
June 25...c.00.. 67.44 Sep. Beeecaan.. 66.54 July Seceecenes 60.83
July 28......... 67.62 Oct. Teaieeeeon 65.91 Aug. cecscance 61.86
Sep. 22...0000s 68.08 Nov.e lecececons 65.68 Sep. Teeeeceaoes 63.14
Nov. 3...cccc.. 68.16 DeC. 2...ccee.- 65.35 Oct. 4......... 62.62
Feb. 2, 1982... 68.31 Jan. 3, 1983... 65.03 NOVe Teeovwennes 63.82
Apr. 6..cc0u0n... 67.14 Feb. ceessasens 64.93 DeCe Teoevennes 63.77
May 6.cevanes. 67.28 Mar. 10......:.. 62.95 Jan. 11, 1984... 63.87
June 9...c.eeene 66.78 Apr. l2.ccceenss 62.22 Feb: 7ececcocsns 63.88
JUly 6evesncens 66.64 May 24ccecance 61.40 Mare 7oevvecses 62.92
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Table 4. Chemical analyses of ground-water in observation wells and selected municipalities.

[Chemical analyses are grouped according to aquifers]

Aquifer Units

111, Alluvium

112,

Pleistocene

217, Dakota

ANCL,
BGLC,
BLPC,
BRRV,
BVCL,
DKOT,
DKPV,
ENRV,
FMCL,
HCKC,
LSRV,
MPRV,
MRRV,
MRVT,
NRRV,
PLSC,
SDRV,
SRRV,
WRND,

Anthon Aquifer

Bagley Aquifer

Basal Pleistocene Aquifer
Boyer Aquifer

Beaver Aquifer

Dakota Aquifer

Dakota and Pennsylvania Aquifers
East Nishnabotna Aquifer
Fremont Aquifer

Hardin Creek Aquifer
Little Sioux Aquifer
Maple Aquifer

Middle Raccoon Aquifer
Maple Terrace Aquifer
North Raccoon Aquifer
Pleistocene Aquifer
Soldier Aquifer

South Raccoon Aquifer
West Nishnabotna Aquifer
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Agency Analyzing Code

EPA, U.S. Environmental
Protection Agency

UHL, University Hygienic
Laboratory

pH, Temperature and
Specific Conductance
Values shown were at

the well at the time

the water was sampled,
except for specific
conductance values foll-
owed by *, * indicates
specific conductance was
measured by the analyzing
lab.



Table 4. Chemical analyses of ground-water in observation wells and selected municipalities--Continued.

DEPTH
DATE OF
AQUIFER  OF COMPLETION DATE WELL,
STATION ID UNIT SAMPLE  LOCATION WELL NAME AND NUMBER COUNTY  TOTAL
(FEET)
413958094544501 217DKOT 81-08-05 07935WLOCABB 1981 IGS & USGS WC #17 AUDUBON 210
414514094381601 217DKOT 82-07-28 08033WL2ACCC 1982 IGS & USGS WC #90 GUTHRIE 81
414624095252301 217DKOT 81-06-11 0803 9WO6AADC 1981  IGS & USGS WC #10 SHELBY 370
414500095420002 217DKOT 82-03-02 0B042W14AACC 1936 WOODBINE NO 1 HARRISON 92
414821094271301 217DROT B82-08-12 08131W22CCCC 1982 IGS & USGS WC #105 GUTHRIE 153
414728094385301 217DKOT 82-07-27 08133W26DDDD 1982 IGS & USGS WC #93 GUTHRIE 75
415023094593801 217DROT 81-08-19 08136WL2CBCA 1981  IGS & USGS WC #18 AUDUBON 315
414700095251901 217DKOT 82-03-03 08139W32CEBB 1981  EARLING NO 7 SHELBY 470
415003095382301 217DROT B81-06-18 08141W17ABAA 1981 IGS & USGS WC #11 HARRISON 166
414700095373001 217DKOT 82-08~03 08141W33CAAA 1982 IGS & USGS WC #52 HARRISON 155
SOLIDS,
SPE-  RESIDUE  ALRA- SILICA, POTAS- SODIUM
CIFIC AT 105 LINITY  HARD-  IRON, pIis- SIDM, AD-  SODIUM,
DATE PH CON-  DEG. C, LAB NESS DIS-  SOLVED  DIS- SORP-  DIS-
OF (STAND- TEMPER-  DUCT- DIS- (MG/L (MG/L  SOLVED (MG/L  SOLVED  TION SOLVED
SAMPLE ARD ATURE  ANCE SOLVED  AS AS (UG/L as (MG/L  RATIO (MG/L
UNITS) (DEG C) (UMHOS)  (MG/L) CACO3) CACO3) AS FE)  SIO2) AS K) (SAR) AS NA)
31-08-05 - - 3600%* 3460 287 1600 240 19 17 4.1 360
32-07-28 7.4 12.0 291 184 144 150 110 19 .3 .2 5.6
31-06-11 - - 3400* 3160 204 1200 160 20 11 5.4 410
32-03-02 7.2 11.3 7224 476 340 460 <50 13 - .4 21
32-08-12 7.1 17.0 597 333 313 320 1000 24 1.7 .2 6.6
32-07-27 8.0 13.0 400* 340 158 190 7400 31 1.8 .2 5.4
31-08-19 - - 3700* 3550 345 1600 10 18 11 4.5 400
82-03-03 7.6 12.3 3710% 3170 213 1500 1000 9.8 - 4.4 380
81-06-18 - - 2500+ 2250 234 960 30 34 10 3.2 220
82-08-03 7.5 22.0 550 342 307 310 610 27 3.5 .2 9.5
NITRO-
MAGNE-  MANGA-  GEN, FLUO-  CHLO- CHRO-
SIUM, NESE, ©NO2+NO3  RIDE, RIDE, SULFATE ARSENIC BARIUM, CADMIUM MIUM, COPPER,
DATE DIS- DIS~ DIS- DIS-  DIs- DIS- DIS-  DIS- DIS-  DIS- DIs-
OF SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED  SOLVED SOLVED  SOLVED
SAMPLE (MG/L (UG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (UG/L
AS MG) AS MN) BAS N) AS F) AS CL) AS SO4) AS AS) AS BA) AS CD) AS CR) AS CO)
81-08-05 150 3600 .07 .20 10 2000 10 200 <1 <10 <10
82-07-28 10 10 2.2 .30 1.5 6.4 <10 100 <1 <10 <10
81-06-11 86 750 .05 .20 17 1700 <10 <100 <1 <10 <10
82-03-02 38 130 5.1 .28 14 69 <50 210 <2 <5 <2
82-08~12 28 20 .47 .40 1.5 6.2 <10 100 <1 <10 <10
82-07-27 12 230 3.2 .30 4.5 27 <10 200 <1 <10 200
81-08-19 130 580 <.02 .10 22 2000 <10 200 <1 <10 20
82-03-03 110 750 <.04 .17 16 1700 <50 16 <2 <5 <2
81-06-18 82 1500 1.6 .20 20 1100 <10 100 <1 <10 <10
82-08-03 25 40 1.9 .20 1.0 7.8 <10 300 <1 <10 <10
GROSS
SELE- ALUM- BETA,
MERCURY NIUM, SILVER, ZINC, INUM, GROSS  RADIUM RADIUM  DIS-
DATE DIS- pIs- DIS- DIS- DIS-  ALPHA, 226, 228, SOLVED
OF SOLVED SOLVED SOLVED SOLVED SOLVED  DIS- DIS- DIS- (PCI/L
SAMPLE (UG/L (UG/L (UG/L (UG/L (UG/L  SOLVED SOLVED SOLVED  AS
AS EG) AS SE) AS RG) AS zN) AS AL) (PCI/L) (PCI/L) (PCI/L) CS-137)
81-08-05 <1.0 <10 <10 40 — 8.8 1.0 3.9 30
82-07-28 <1.0 <10 <10 <10 - <.1 - - 1.0
81-06-11 <1.0 <10 <10 <10 - 6.3 .4 - <.5
82-03-02 <1 8 <5 <20 <100 3.1 .4 2.4 5.0
82-08-12 <1.0 <10 <10 10 - 1.4 - - 4.0
82-07-27 <1.0 <10 <10 120 - 1.7 - - 6.0
81-08-19 <1.0 <10 <10 20 — 22 .9 1.8 24
82-03-03 <.1 <5 <5 240 <300 1.0 - -- 20
81-06-18 <1.0 <10 <10 - - 7.5 .6 <.6 12
82-08-03 <1.0 <10 <10 130 - 2.3 .2 .7 6.0
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AGENCY
ANA-
LYZING
SAMPLE

UHL
UHL
UHL
EPA
UHL

UHL
UHL
EPA
UHL
UHL

CALCIUM
DIS-
SOLVED
(MG/L
AS CA)

380
42
330
120
82

56
430
400
250

84

LEAD,
DIS-
SOLVED
(UG/L
AS PB)

80
<10
<10
<50
<10

<10
<10
<50
<10
<10



Table 4. Chemical analyses of ground-water in observation wells and selected municipalities--Continued.

DEPTH
DATE OF
AQUIFER OF COMPLETION DATE WELL,
STATION ID UNIT SAMPLE LOCATION WELL KRAME AND NUMBER COUNTY TOTAL
(FEET)
415608094260701 217DKOT 83-08~10 08231W10AAAA 1983  IGS & USGS WC #235 GREENE 125
415151094403501 217DKOT 82-03-01 08233W34DCCB 1944 COON RAPIDS #3 CARROLL 126
415451005224701 217DKOT 81-06~25 08239W15CBAB 1981 IGS & USGS WC #12 CRAWFORD 285
415514095312001 217DROT 81-06~05 08240W17AABB 1981 IGS & USGS WC #9 CRAWFORD 141
420146094272301 217DKOT B82-08~30 08331W04ADDB 1982 IGS & USGS WC #120 GREENE 51
420149094344701 217DROT 83-07-28 08332WO4ACCC 1983  IGS & USGS WC #228 GREENE 240
420139095515701 217DROT 81-05-05 08343W04CBCB 1981 IGS & USGS WC #5 MONONA 315
420705094394501 217DKOT 82-09-10 08433WO2BDBA 1982 IGS & USGS WC #132 CARROLL 76
420331094440101 217DROT 82-04-21 08433W30ACBB 1978 GLIDDEN NO 6 CARROLL 183
420233094475901 217DROT 82-09-28 08434W34BCDC 1982 IGS & USGS WC #148 CARROLL 99
SOLIDS,
SPE- RESIDUE ALKA- SILICA, POTAS- SODIUM
CIFIC AT 105 LINITY HARD- IRON, D1s- SIUM, AD- SODIUM,
DATE PH CON~ DEG. C, LAB NESS DISs- SOLVED DIS- SORP- DIS-
OF (STAND- TEMPER- DUCT- DIS- (MG/L (MG/L SOLVED (MG/ L SOLVED TION SOLVED
SAMPLE ARD ATCRE ANCE SOLVED AS AS (UG/L AS (MG/L RATIO (MG/L
UNITS) (DEG C) (UMHOS) (MG/ L) CACO3) CAC03) AS FE) S8I102) AS K) (SAR) AS NA)
83-08-10 7.4 12.0 812 449 469 440 3400 22 4.1 .6 26
82-03-01 7.1 11.0 483+ 304 175 230 <50 10 - .5 18
81-06-25 - - 3600* 3350 197 1200 80 14 15 5.0 390
81-06-05 - - 530+ 324 271 290 530 31 3.2 .5 17
82-08-30 7.2 13.0 670+ 415 280 360 240 25 1.5 .1 4.9
83-07-28 7.8 22.0 700 472 414 360 3100 20 6.9 .6 24
81-05-05 - - 870% 612 305 236 20 14 11 3.3 110
82-09-10 - 25.0 860 555 305 450 2000 34 3.4 .2 9.0
82-04-21 7.0 11.0 912+ 524 364 440 <50 9.5 4.0 .5 24
82-09-28 7.5 11.0 630 420 289 350 680 27 2.7 .2 8.8
NITRO-
MAGNE~ MANGA- GEN, FLUO~ CHLO~- CHRO-
SIUM, NESE, NO2+NO3 RIDE, RIDE, SULFATE ARSENIC BARIUM, CADMIUM MIUM, COPPER,
DATE DIS- DIs- DIsS- DIS- DIS- DIS- DIS- DIS- D1IsS- DIS- DIS-
OF SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED
SAMPLE (MG/T1, (UG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (UG/L
AS MG) AS MN) AS N) AS F} AS CL) AS S04) AS AS) AS BA) AS CD) AS CR) AS CU)
83-08-10 34 610 .05 .30 .5 28 <10 200 <1 <10 <10
82-03-01 18 47 3.8 .27 6.0 27 <50 200 <2 <5 9
81-06-25 %0 830 .14 .20 22 1900 <10 <100 <1 <10 <10
81-06-05 20 40 .02 .40 1.0 48 <10 200 <1 <10 <10
82-08-30 32 90 .05 .20 11 75 <10 200 <1 <10 <10
83-07-28 30 220 .23 .40 .5 27 <10 800 <1 <10 <10
81-05-05 19 70 <.02 .70 8.0 150 <10 100 <1 <10 <10
82-09-10 37 60 23 .20 26 47 <10 200 < <10 <10
82-04-21 33 1300 1.4 .36 2.0 60 <5 150 2 <5 <10
82-09-28 30 500 <.02 .45 4.0 80 <10 200 <1 <10 <10
GROSS
SELE- ALUM- BETA,
MERCURY NIUM, SILVER, ZINC, INUM, GROSS RADIUM RADIUM DIS-
DATE DIS~ DIS- DIS- DIS~ DIS- ALPHA, 226, 228, SOLVED
OF SOLVED SOLVED SOLVED SOLVED SOLVED DIS~ DIS- DIS~ (PCI/L
SAMPLE (UG/L (UG/L (UG/L (UG/L (UG/L SOLVED SOLVED SOLVED AS
AS HG) AS SE) AS AG) AS ZN) AS AL) (PCI/L) (PCI/L) (PCI/L) (CS8-137)
83-08-10 <1.0 <10 <10 10 - 3.8 3.0 1.9 8.0
82-03-01 .1 <5 <5 <20 <100 2.4 .4 .7 3.0
81-06-25 <1.0 <10 <10 <10 - 6.6 .4 <.6 26
81-06-05 <1.0 <10 <10 <10 - 2.1 - - 5.0
82-08-30 <1.0 <10 <10 <10 - 8.5 4.0 1.2 8.0
83-07-28 <1.0 <10 <10 <70 - 2.3 - - 6.0
81-05-05 <1.0 <10 <10 <10 - 1.8 - - 1
82-09-10 <1.0 <10 <10 80 -— 1.1 - - 1.0
82-04-21 <.1 <5 <5 <20 <20 1.4 - - 1.0
82-09-28 <1.0 <10 <10 <10 - 2.3 - - 4.0
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AGENCY
ANA-
LYZING
SAMPLE

UHL
EPA
UHL
UHL
UBL

UHL
UBL
UHL
EPA
UBL

CALCIUM
DIS-
SOLVED
(MG/L
AS CA)

120
64
350
B2
92

95
61
120
120
92

LEAD,
DIS-
SOLVED
(UG/L
AS PB)

<10
<50
<10
<10
<10

<10
<10
<10
<50
<10



Table 4. Chemical analyses of ground-water in observation wells and selected municipalities—-Continued.

DEPTEH
DATE oF
AQUIFER  OF COMPLETION DATE WELL,
STATION ID UNIT SAMPLE LOCATION WELL NAME AND NUMBER COUNTY TOTQL)
FEET
420316094515801 217DKOT 82~04-19 08435W25DACB 1957  CARROLL NO 11 CARROLL 189
421103094412201 217DKOT 82-04-21 08533WO9DDAB 1954  LANESBORO #2 CARROLL 134
420733004465301 217DROT 82-04-21 0853 4W3SCCCB 1956 LIDDERDALE NO 2 CARROLL 240
421058094582701 217DKOT 82-04-20 08535W07CCCC 1942 BREDA #2 CARROLL 349
421018095582001 217DKOT 82-10-19 08544W16CDAA 1982 IGS & USGS WC #155 MONONA 77
421018095591301 217DROT 82-10-19 08544W17DCAA 1982  IGS & USGS WC #158 MONONA 135
420952095563401 217DKOT B81-06-03 O0BS44W22ADAA 1981 IGS & USGS WC #8 MONONA 210
420€03094355101 217DRPV 82-09-02 08432WOBACDB 1982 IGS & USGS WC #124 GREENE 129
SOLIDS,
SPE-  RESIDUE  ALKA- SILICA, POTAS- SODIUM
CIFIC AT 105 LINITY  HARD-  IRON, pIS~ SIUM, AD-  SODIUM,
DATE PH CON-  DEG. C, LAB NESS DIS-  SOLVED  DIS- SORP-  DIS-
OF (STAND- TEMPER-  DUCT- DIS- (MG/L (MG/L  SOLVED (MG/L  SOLVED  TION SOLVED
SAMPLE ARD ATURE  ANCE SOLVED  AS AS (UG/L AS (MG/L  RATIO (MG/L
UNITS) (DEG C) (UMHOS) (MG/L) CACO3) CACO3) AS FE)  SI102) AS K) (SAR) AS NA)
82-04-19 7.4 1.0 693 408 263 340 55 11 7.0 .2 10
82-04-21 7.0 12.0 681* 476 308 340 10800 13 6.0 .2 10
82-04-21 7.1 11.0 720% 398 323 370 <50 10 4.0 .3 11
82-04-20 7.2 11.5 1830 1480 276 840 320 12 10 1.7 110
82-10-19 - 10.0 688 405 386 380 20 26 5.5 .2 8.8
82-10-19 - 11.0 657 399 382 380 1100 28 4.8 .2 7.8
81-06-03 - - 1120% 764 360 470 60 20 9.4 1.8 86
82-09-02 7.4 11.0 680* 375 364 350 2400 25 4.2 .5 19
NITRO-
MAGNE-  MANGA-  GEN, FLUO-  CHLO- CHRO-
SIUM, NESE, NO2+NO3  RIDE, RIDE, SULFATE ARSENIC BARIUM, CADMIUM MIUM, COPPER,
DATE DIS- DIS- DIS- DIS-  DIS- DIs- DIS-  DIS- DIS-  DIS- D15~
OF SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED  SOLVED SOLVED  SOLVED
SAMPLE (MG/L (UG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (UG/L (VG/L (UG/L
AS MG) AS MN) AS N) AS F) AS CL) AS SO4) AS AS) AS BA) AS CD) AS CR) AS CU)
82-04-19 26 500 <.05 .32 2.0 52 <5 200 <2 <5 <10
82-04-21 27 120 .08 .33 <1.0 6.0 120 420 3 <5 <10
82-04-21 28 410 .33 .31 <1.0 12 <5 280 <2 <5 <10
82-04-20 76 1200 .02 .32 6.0 580 <5 13 <2 <5 <10
82-10-19 36 360 1 .30 1.5 23 <10 200 <1 <10 <10
82-10-19 37 60 .14 .30 1.0 16 <10 200 <1 <10 <10
81-06-03 35 90 2.9 .40 <.5 250 <10 <100 <1 <10 <10
82-09-02 29 180 <.02 .30 <.5 14 50 300 <1 <10 <10
GROSS
SELE- ALUM- BETA,
MERCURY NIUM, SILVER, ZINC, INUM, GROSS  RADIUM RADIUM  DIS-
DATE DIs- DIS- DIS- DIS- DIS-  ALPHA, 226, 228, SOLVED
OF SOLVED SOLVED SOLVED SOLVED SOLVED  DIS- DIS- DIS-  (PCI/L
SAMPLE (UG/L (UG/L (UG/L (UG/L (UG/L  SOLVED SOLVED SOLVED  AS
AS BG) AS SE) AS AG) AS ZN) AS AL) (PCI/L) (PCI/L} (PCI/L} CS-137)
82-04-19 <.1 <5 <5 <20 <20 2.3 2.3 1.8 5.0
82-04-21 <.1 <5 <5 <20 <20 1.1 - -- 4.0
82-04-21 <.1 <5 <5 <20 <20 9.7 5.5 2.9 9.0
82-04-20 .1 <5 <5 <20 <20 5.5 1.0 1.2 15
82-10-19 <1.0 <10 <10 <10 - 7.2 1.8 1.9 7.0
82-10-19 <1.0 <10 <10 <10 - 2.8 - - 4.0
81-06-03 <1.0 <10 <10 <10 - 2.7 —~ - 22
82-09-02 <1.0 <10 <10 <10 - 4.8 2.0 2.0 9.0
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AGENCY
ANA~
LYZING
SAMPLE

EPA
EPA
EPA
EPA
UHL

UBL
UBL
UHL

CALCIUM
DIS-
SOLVED
(MG/L
AS CA)

95
91
100
210
93

91
130
92

LEAD,
DIS-
SOLVED
(UG/L
AS PB)

<50
<50
<50
<50
<10

<10
<10
<10



Table 4. Chemical analyses of ground-water in observation wells and selected municipalities-Continued.

DEPTH
DATE OF
RAQUIFER OF COMPLETION DATE WELL,
STATION ID UNIT  SAMPLE LOCATICON WELL NAME AND NUMBER COUNTY TOTAL
(FEET)
413524095490601 111BRRV B2-0S5-10 07B43WO05BCDD 1982 IGS & USGS WC #32 HARRISON 51
413320095533401 111BRRV B82-09-14 07844W1SCBAD 1954 MISSOURI VALLEY NO 2 HARRISON 100
413836095465502 111BRRV 83-06-03 (07942W19BADC 1983 IGS & USGS WC #196 HARRISON 49
413819095471101 111BRRV 82-03-02 07942W19CBAB 1979 LOGAN NO 7 HARRISON 52
414226095435002 111BRRV 83-06-C1 (©B042W27CCBA 1983 IGS & USGS WC #1892 HARRISON 40
414228095442301 111BRRV 82-05-18 08042W28DBCD 1982 IGS & USGS WC #37 HARRISON 52
414213095431602 111BRRV 83-05-27 08042W34ARBBB 1983 IGS & USGS WC #191 HARRISON 37
415109095363201 111BRRV 83-05-26 08141WO03CDBB 1983 IGS & USGS WC #190 HARRISON 40
415124095361501 111BRRV B83-05-26 08141W03ACCC 1983 IGS & USGS WC #189 HARRISON 46
415118095361501 111BRRV 82-03-02 08141WO3DRBRBD 1925 DUNLAP NO 1 HARRISON 85
S0LIDS,
SPE- RESIDUE ALKA- SILICA, POTAS- SO0DIUM
CIFIC AT 105 LINITY HARD~ IRON, DIS- SIUM, AD- SODIUM,
DATE PH CON- DEG. C, LAB NESS DIS- SOLVED DIS~ SORP- DIS-
OF (STAND- TEMPER- DUCT- DIS- (MG/L (MG/L SOLVED (MG/L SOLVED TION SOLVED
SAMPLE ARD ATURE ANCE SOLVED AS AS (UG/L AS (MG/L RATIO (MG/L
UNITS) (DEG C) (UMHOS) (MG/ L) CACO3) CACO03) AS FE) S102) AS K) (SAR) AS NA)
82-05-10 7.5 13.5 693 422 372 360 1300 14 3.6 .7 29
82-09-14 7.0 13.0 985 690 407 500 620 11 8.0 -6 32
83-06-03 7.2 15.0 819 465 407 420 1400 26 5.1 .5 22
82-03-02 7.2 11.7 925 552 355 460 4200 13 - 1.0 49
83-06~01 7.3 12.0 591 350 301 300 5000 30 3.6 .3 13
82-05-18 7.4 17.0 1000* 619 390 520 260 12 4.8 .5 23
83-05-27 7.0 12.0 668 389 327 340 360 22 4.4 .3 12
83~05-~26 7.2 13.0 1035 689 329 460 490 25 4.8 .6 31
83-05~26 7.2 14.0 1137 729 404 570 1100 24 5.1 .5 28
82-03-02 7.3 12.5 767* 614 357 520 <50 13 - -4 22
NITRO-
MAGNE-~- MANGA- GEN, FLUO- CHLO~ CHRO-
SIUM, NESE, NO2+NO3 RIDE, RIDE, SULFATE ARSENIC BARIUM, CADMIUM  MIUM, COPPER,
DATE DIS~ DIS- DIS- DIs- DIS- DIS- DIS~ DIS- DIS- DIs- DIs-
OF SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED
SAMPLE (MG/L (UG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (UG/L
AS MG) AS MN) AS N) AS F) AS CL) AS S04) AS AS) AS BA) AS CD) AS CR) AS CU)
82-05-10 33 280 .11 .30 2.0 28 <10 100 <1 <10 <10
82-09-14 45 230 .92 .27 37 100 <50 170 <2 <5 <10
83-06-03 36 2000 <.02 .30 8.0 52 <10 400 <1 <10 <10
82-03-02 37 2100 1.3 .22 33 93 <50 120 <2 <5 <2
83-06-01 27 2200 <.02 .30 2.0 31 <10 400 <1 <10 <10
82-05-18 47 40 11 .20 15 92 <10 200 <1 <10 <10
83-05-27 30 540 2.0 .20 2.5 30 <10 500 <1 <10 <10
83-05-26 40 210 7.0 .20 35 160 <10 200 <1 <10 <10
83-05-26 48 840 .25 .20 74 130 <10 300 <1 <10 <10
82-03-02 42 87 13 .28 27 62 <50 160 <2 <5 6
GROSS
SELE- ALUM- BETA,
MERCURY NIUM, SILVER, ZINC, INUM, GROSS RADIUM  RADIUM DIS-
DATE DIS- DIS- DIS- DIS- DIS- ALPHA, 226, 228, SOLVED
OF SOLVED SOLVED SOLVED SOLVED SOLVED DIS~ DIS- DIS- (PCI/L
SAMPLE (UG/L (UG/L (UG/L (UG/L (UG/L SOLVED SOLVED SOLVED AS
AS HG) AS SE) AS AG) AS ZN) AS AL) (PCI/L) (PCI/L) (PCI/L) Cs-137)
82-05~-10 <1.0 <10 <10 <10 - 6.9 .4 <.4 4.0
82-09-14 .1 <50 <5 <20 100 5.4 .1 1.1 6.0
83-06-03 <1.0 <10 <10 <10 - 4.7 .3 .6 6.2
82-03-02 <.1 5 <5 <20 <100 7.7 .2 1.5 9.0
B3-06~01 <1.0 <10 <10 <10 - <.2 - - 4.0
82-05-18 <1.0 <10 <10 <10 - 19 .1 -6 3.0
83-05-27 <1.0 10 <10 <10 - 4.2 .9 .8 3.5
83-05-26 <1l.0 <10 <10 <10 - 7.7 .5 -8 6.2
83-05-26 <l.0 <10 <10 10 - 13 1.1 1.0 13
82-03-02 .1 <5 <5 <20 <200 4.1 .8 2.4 10

160

AGENCY
ANA-~
LYZING
SAMPLE

DHL
EPA
UHL
EPA
UHL

UHL
UBL
UHL
UHL
EPA

CALCIUM
DIS-
SOLVED
(MG/L
AS Ca)

88
130
110
120

76

130

86
120
150
140

LEAD,
DIS-
SOLVED
(UG/L
AS PB)

<10
<50
<10
<50
<10

<10
<10
<10
<10
<50



Sodium-adsorption ratio was introduced by the U.S.
Salinity Staff (1954), and was divided into 16 classes,
depending on the SAR and specific conductance. The
classifications indicate the usefulness of water for ir-
rigation of different crops for different soils.

Potassium and Sodivm

Potassium and sodium are dissolved from igneous
and sedimentary rocks. Generally, potassium exists in
much lower concentrations than sodium. More highly
mineralized waters containing a high percentage of
sodium salts may be unsatisfactory for irrigation. Low
sodium diets are prescribed for certain types of ailments.

Calcium and Magnesium

Limestone, dolomite and gypsum are the principal
rocks containing calcium and magnesium. Large con-
centrations cause water hardness and forms scale. Large
concentrations of magnesium cause a laxative effect.

Manganese

Manganese is found in association with salts and
iron compounds. The presence of manganese may cause
a dark-brown or black stain on laundered fabrics or
porcelain fixtures. Small concentrations may be objec-
tionable due to taste.

Nitrate

The occurence of large nitrate concentrations in
shallow ground water has been attributed to leaching
in feedlots or to fertilizer from fields where nitrogen
compounds have been applied. Large nitrate content is
undesirable in drinking water because of its bitter taste
and is reported to cause methemoglobinemia in infants.

Fluoride

Fluoride in the ground water is probably derived
from solution of fluorite, apatite and hornblende
minerals. Optimum concentrations of fluoride are ef-
fective in reducing dental carries, especially in the
adolescents. Excess concentration may cause mottling
of children’s teeth.

Chloride

Chloride is dissolved from most rocks. Chloride
when dissolved from certain chemicals produces a sal-
ty taste to water. Under some conditions, it may increase
the corrosiveness of water.

Sulfate

Sulfate combined with calcium can form scale.
Large concentrations of sulfate have a laxative effect.

Radionuclides

Radionuclides in drinking water are suspected of
increasing the risk of various forms of cancer. Radioac-
tivity is monitored through a screening process. When
gross alpha activity exceeds 5 picocuries per liter (pCi/l),
an equivalent sample is analyzed for radium-226; if the
concentration of radium-226 exceeds 3 pCi/l, an
equivalent sample is analyzed for radium-228. The com-
bined radium-226 and radium-228 should not exceed 5
pCi/l. The gross alpha activity (including radium-226,
but excluding radon and uranium) should not exceed 15
pCi/l. Maximum contaminant levels for gross beta are
defined in terms of the annual dose rate (millirem per
year) from continuous ingestion. The dose rate is
calculated on the basis of 2 liter daily intake. The con-
centrations of man-made radionuclides (beta) causing
4 millirem per year have been calculated to
picocuries/liter. Gross beta as Cesium 137 (Cs 137)
should not exceed 200 pCi/l.
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Table 4. Chemical analyses of ground-water in observation wells and selected municipalities—Continued.

DEPTH
DATE OF
AQUIFER OF COMPLETION DATE WELL,
STATION ID UNIT SAMPLE LOCATION WELL NAME AND NUMBER COUNTY TOTAL
(FEET)
414702095395101 111BRRV 82-06-04 08141W31BDDD 1982 IGS & USGS WC #53 HARRISON 30
415538095294502 111BRRV B82-03-02 08240W10CBAB 1932 DOW CITY NO 1 CRAWFORD 8l
415512095313801 111BRRV 83-05-26 08240W17ABBC 1983 IGS & USGS WC #188 CRAWFORD 46
420147095161301 111BRRV 82-06-16 08338W04DABC 1982 IGS & USGS WC #63 CRAWFORD 29
420106095220101 111BRRV 82-03-04 08339W10ADBC 1972 DENISON NO 6 CRAWFORD 71
420438095055201 111BRRV 82-03-03 08437W24ABDB 1967 WESTSIDE NO 4 CRAWFORD 45
420328095122401 111BRRV 82-03-03 08437wW30CBBB 1962 VAIL NO 2 CRAWFORD 32
420554095185401 111BRRV 82-03-03 08438wW07CADC 1976 DELOIT NO 1 CRAWFORD 65
413537094532701 111ENRV 82-04-20 07835W04BCBD 1969 EXIRA NO 11 AUDUBON 60
413234094552401 111ENRV 82-04-20 07835W19BCDB 1976 BRAYTON AUDUBON 42
SOLIDS,
SPE- RESIDUE ALKA- SILICA, POTAS- SODIUM
CIFIC AT 105 LINITY HARD- IRON, DIS- SIUNM, AD- SODIUM,
DATE PH CON- DEG. C, LAB NESS DIS- SOLVED DIS- SORP- DIS-
OF (STAND~ TEMPER- DUCT- DIS- (MG/L (MG/L SOLVED (MG/ L SOLVED TION SOLVED
SAMPLE ARD ATURE ANCE SOLVED AS AS (UG/L AS (MG/L RATIO (MG/L
UNITS) (DEG C) (UMHOS) (MG/L) CACO3) CACO3) AS FE) S102) AS K) (SAR) AS NA)
2-06-04 7.5 13.0 895 621 295 390 140 29 4.8 1.4 61
2-03~02 7.3 11.3 740 444 310 430 <50 11 - .3 14
3-05-26 7.1 12.0 772 445 313 380 540 27 4.4 .2 9.4
2-06-16 7.2 13.0 1300* 1000 216 570 60 12 <.1 .2 13
2-03-04 7.3 10.0 1055 740 334 580 B700 14 - .6 32
2-03-03 7.2 10.5 1086 948 329 680 <50 10 - .5 26
2-03-03 7.2 11.0 869* 572 283 520 62 9.9 - .3 16
2-03-03 7.4 11.0 603 424 264 330 120 11 - .2 10
2-04-20 6.8 9.0 927* 612 233 380 <50 6.8 6.0 «5 20
2-04-20 6.9 12.0 917 706 266 450 8600 9.4 <2.0 .5 24
NITRO-
MAGNE- MANGA- GEN, FLUO- CHLO- CHRO-
SIUM, NESE, NO2+NO3 RIDE, RIDE, SULFATE ARSENIC BARIUM, CADMIUM MIUM, COPPER,
DATE DIS- DIS~ DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS-
OF SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED
SAMPLE (MG/L (UG/L (MG/L (MG/L (MG/L (MG/L (0G/L (UG/L (UG/L (UG/L (UG/L
AS MG} AS MN) AS N) AS F) AS CL) AS S04) AS AS) AS BA) AS CD) AS CR) AS CU)
12-06-04 34 20 7.0 .40 6.0 170 <10 <100 <1 <10 <10
12-03-02 34 240 1.1 .29 13 75 <50 200 <2 <5 4
13-05-26 33 230 1.7 .30 9.0 71 <10 300 <1 <10 <10
12-06-16 42 40 54 .20 110 31 <10 1000 <1 <10 10
12-03-04 36 1400 <.04 .23 69 120 <50 270 <2 <5 <2
12-03-03 44 130 13 .24 53 170 <50 100 <2 <5 <2
12-03-03 35 320 2.0 .28 24 120 <50 210 <2 <5 3
12-03~-03 27 94 1.7 .31 6.0 50 <50 210 <2 <5 <2
12-04-20 23 1200 3.6 .26 44 91 <5 220 <2 <5 <10
12-04--20 37 1100 .15 .31 57 110 <5 340 3 <5 <10
GROSS
SELE- ALUM- BETA,
MERCURY NIUM, SILVER, ZINC, INUM, GROSS RADIUM RADIUM DIS-
DATE DIS- DIS- DIS- DIS- DIS- ALPHA, 226, 228, SOLVED
OF SOLVED SOLVED SOLVED SOLVED SOLVED DIS- DIS~ (PCI/L
SAMPLE (UG/L (UG/L (UG/L (UG/L (UG/L SOLVED SOLVED SOLVED AS
AS HG) AS SE) AS AG) AS ZN) As AL) (PCI/L) (PCI/L)} (PCI/L) CS-137)
82-06-04 <1l.0 <10 <10 10 - .4 - - 7.0
82-03-02 .2 5 <5 <20 <100 3.5 .2 .6 5.0
83-05-26 <1.0 <10 <10 <10 - .4 - - 3.0
82-06-16 <1.0 <10 <10 10 - 1.4 - - 4.0
82-03-04 <.1 <5 <5 <20 <100 2.4 S5 .7 6.0
82-03-03 .5 <5 <5 <20 <200 7.5 .2 1.6 4.0
82-03-03 -2 <5 <5 <20 <100 2.5 .3 <.5 8.0
82-03-03 .1 <5 <5 <20 <100 1.0 - - 3.0
82-04-20 3.1 <5 <5 <20 <20 4.8 .5 <.5 2.0
82-04-20 <.l <5 <5 <20 <20 2.5 .6 <.5 1.0
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AGENCY

ANA-

LYZING
SAMPLE

UHL
EPA
UHL
UHL
EPA

EPA
EPA
EPA
EPA
EPA

CALCIUM

DIS~

SOLVED
(MG/L
AS Ca)

100
120

99
160
170

200
150

88
110
120

LEAD,
DIS-
SOLVED
(UG/L
AS PB)

<10
<50
<10
<10
<50

<50
<50
<50
<50
<50



Table 4. Chemical analyses of ground-water in observation wells and selected municipalities-Continued.

DEPTH
DATE OF
AQUIFER OF COMPLETION DATE WELL,
STATION 1ID UNIT SAMPLE LOCATION WELL NAME AND NUMBER COUNTY TOTAL
(FEET)
413041094555401 111ENRV 82-06-23 07836W36DABB 1982 IGS & USGS WC #71 AUDUBON 39
413843094541701 111ENRV 82-07-08 07935W15DCDD 1982 IGS & USGS WC #75 AUDUBON 30
414216094532301 111ENRV 82-04-20 08035W26CDDA 1977 AUDUBON TOWN WELL #19 AUDUBON 30
421006095580301 111LSRV 82-10-19 08544W16DCDD 1982 IGS & USGS WC $156 MONONA 40
420730095510701 111MPRV 83-05-04 08443W04ABAA 1983 IGS & USGS WC $#163 MONONA 58
420649095515001 111MPRV 83-05-05 08443W04CCBA 1983 IGS & USGS WC #164 MONONA 50
420419095545701 111MPRV 82-03-02 (08444W24CAAC CASTANA NO 1 WEST WELL MONONA 58
420950095480201 111MPRV B82-03-02 08543W24BAAA 1964 MAPLETON NO 4 (AIRPORT) MONONA 72
414652094293301 111MRRV 82-08-13 08131W32CBCC 1982 IGS & USGS WC #106 GUTHRIE 51
415659094460601 111MRRV 82-09-29 08234WO2AABB 1982 IGS & USGS WC #152 CARROLL 31
SOLIDS, .
SPE- RESIDUE  ALKA- SILICA, POTAS-  SODIUM
CIFIC AT 105 LINITY HARD- IRON, DIS- SIUM, AD-  SODIUM,
DATE PH CON- DEG. C, LAB NESS DIS~- SOLVED DIS- SORP- DIs-
OF (STAND- TEMPER- DUCT- DIS~ (MG/L (MG/L SOLVED  {(MG/L SOLVED TION  SOLVED
SAMPLE ARD ATURE ANCE SOLVED AS AS (UG/L AS (MG/L RATIO (MG/L
UNITS) (DEG C) (UMHOS) (MG/L) CACO3) Caco3) AS FE)  SI102) AS K) (SAR) AS NA)
82-06-23 6.9 13.0 890* 612 226 440 650 15 1.7 .6 30
82-07-08 7.3 11.0 810 525 257 450 2000 6.1 2.0 .3 13
82-04-20 6.7 10.0 657* 452 221 290 76 10 - 1.8 66
82-10-19 - 10.0 510 306 256 270 <10 21 .9 .2 8.5
83-05-04 7.5 12.0 1297 964 281 440 1100 27 9.5 3.4 160
83-05-05 7.2 12.0 838 533 389 430 650 26 4.8 .4 18
82~03-02 7.4 10.0 959* 586 308 510 220 11 - .3 15
82-03-02 7.6 11.0 805 516 284 420 <50 13 - .6 26
82-08-13 8.0 12.0 500 283 297 280 10 19 3.5 .2 6.6
82-09-29 7.1 14.0 637 460 304 330 1100 24 4.3 .6 24
NITRO-
MAGNE-  MANGA- GEN, FLUO- CHLO- CHRO~
SIUM, NESE, ©NO2+NO3 RIDE, RIDE, SULFATE ARSENIC BARIUM, CADMIUM MIUM, COPPER,
DATE DIS- DIS- DIS- DIS- DIS~ DIS- DIS- DIS- DIS- DIS- DIS-
OF SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED  SOLVED
SAMPLE (MG/ L (UG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (UG/L
AS MG) AS MN) AS N) AS F) AS CL) AS S04) AS AS) AS BA) AS CD) AS CR) AS CU)
82-06-23 33 390 6.6 .20 31 190 <10 <100 <1 <10 <10
82-07-08 30 1600 .86 .20 36 130 <10 100 <1 <10 <10
82-04-20 18 600 .20 .21 12 32 <5 150 <2 <5 <10
82-10-19 21 420 1.6 .40 1.5 27 <10 <100 <1 <10 <10
83-05-04 34 180 .07 .40 20 460 <10 100 <1 <10 <10
83~05-05 37 70 2.5 .30 6.0 8.0 <10 300 <2 <10 <10
82-03-02 39 1800 8.6 .31 19 87 <50 400 <2 <5 5
82-03-02 35 <2 9.6 .30 16 71 <50 160 <2 <5 4
82-08-13 25 10 .57 .40 2.5 1.8 <10 400 <1 <10 10
82-09-29 26 620 1.2 .40 2.0 58 90 300 <1 <10 <10
GROSS
SELE- ALUM- BETA,
MERCURY NIUM, SILVER, ZINC, INUM, GROSS RADIUM RADIUM DIS-
DATE DIS- DIS- DIS- DIS- DIS- ALPRA, 226, 228, SOLVED
OF SOLVED SOLVED SOLVED SOLVED  SOLVED DIS- DIS- DIS- (PCI/L
SAMPLE (UG/L (UG/L (UG/L (UG/L (UG/L SOLVED SOLVED SOLVED AS
AS HG) AS SE) AS AG) AS ZN) AS AL) (PCI/L) (PCI/L) (PCI/L) CS-137)
82-06-23 <1.0 <10 <10 <10 - 1.1 - - 3.0
82-07-08 <1.0 <10 <10 <10 - 12 .2 .7 7.0
82-04-20 <.1 <5 <5 <20 25 6.9 .1 <.5 10
82~10-19 <1.0 <10 <10 <10 - 2.2 - - 3.0
83-05-04 <1.0 <10 <10 20 - 1.3 - -— 10
83~05-05 <1.0 10 <10 10 - 2.5 -— -— 5.0
82-03-02 <.l <5 <5 22 <100 2.5 .4 <.5 7.0
82-03-02 <.1 <5 <5 <20 <100 2.4 .1 .7 4.0
82-08-13 <1.0 <10 <10 50 - 6.1 .3 <.5 5.0
82-09-29 2.0 <10 <10 <10 - 8.0 .3 1.2 4.0
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AGENCY
ANA-
LYZING
SAMPLE

UBL
UBL
EPA
UHL
UHL

UBL
EPA
EPA
UBL
UHL

CALCIUM
DIS-~
SOLVED
(MG/L
AS CA)

120
130
86
74
120

110
140
110
71
91

LERD,
DIS-~
SOLVED
(UG/L
AS PB)

<10
<10
<50
<10
<10

<10
<50
<50

20
<10



Table 4. Chemical analyses of ground-water in observation wells and selected municipalities--Continued.

STATION ID
415658094462601
420626094565301
420406095543301
415448094163401
420606094361301
421143094440201
414627095584101
414533095581901
415148095545001
415003095552401
DATE PH
OF (STAND
SAMPLE ARD
UNITS)
i2-09-28 7.
12~-09-21 7.
13-05-06 8.
12-08-~24 7.
12-09-02 7.
32-09-15 7.
13-05-24 7.
33-05-24 7.
33-05-18 7.
32-09-15 7.
MAGRE-
SIUM
DATE DIS-
OF SOLVE
SAMPLE (MG/L
AS MG
82-09-28 25
82-09-21 24
83-05-06 26
82-08-24 26
82-09-02 39
82-09-15 43
83-05-24 30
83-05-24 18
83-05-18 43
82-09-15 32
S
82
82
83
82
82
82
a3
83
83
82

DEPTH
DATE OF
AQUIFER  OF COMPLETION DATE WELL,
UNIT SAMPLE  LOCATION WELL NAME AND NUMBER COUNTY  TOTAL
(FEET)
111MRRV 82-09-28 08234WO2ABBB 1982 IGS & USGS WC #149 CARROLL 105
111MRRV 82-09-21 0843 5WOSBAAB 1982 IGS & USGS WC #141 CARROLL 48
111MRVT 83-05-06 08444W24DCAD 1983 IGS & USGS WC #166 MONONA 71
111NRRV 82-08-24 0B229W18CBAA 1982 IGS & USGS WC #115 GREENE 30
111NRRV 82-09-02 0B432WO8BDCA 1982 IGS & USGS WC #126 GREENE 28
111NRRV 82-09-15 08533WO7ABBA 1982 IGS & USGS WC #133 CARROLL 25
111SDRV 83-05-24 OBC44WO4BBDA 1983 IGS & USGS WC #184 EARRISON 73
111SDRV 83-05-24 0B044WO9ABBB 1983  IGS & USGS WC #183 HARRISON 96
111SDRV 83-05-18 0B144WO1ABAB 1983  IGS & USGS WC #177 HARRISON 58
111SDRV 82-09-15 08144W13BBBB 1929  PISGAR NO 1 HARRISON 103
SOLIDS,
SPE-  RESIDUE  ALKA- SILICA, POTAS-  SODIUM
CIFIC AT 105 LINITY  HARD-  IRON,  DIS- SIUM, BD-  SODIDN,
CON-  DEG. C, LAB RESS DIS-  SOLVED  DIS-  SORP-  DIS-
- TEMPER-  DUCT- DIS- (MG/L  (MG/L  SOLVED (MG/L  SOLVED  TION  SOLVED
ATURE  BNCE SOLVED  AS AS (UG/L AS (MG/L  RATIO (MG/L
(DEG C) (UMHOS)  (MG/L) CACO3) CACO3) AS FE) SI02)  AS K) (SAR)  AS KA)
2 11.0 805 449 420 320 8000 36 8.7 .8 33
4 10.0 577 361 290 300 4200 35 3.6 .3 10
0 13.0 652 404 370 330 1100 24 6.0 .4 16
1 15.0 680* 441 264 360 30 22 1.6 .1 5.2
2 12.0 830* 510 399 460 3300 27 2.7 .2 11
6 12.0 1100* 729 423 500 190 27 5.5 1.0 52
1 12.0 746 416 387 360 3200 26 4.9 .3 12
0 14.0 710% 462 381 350 3300 34 2.4 .4 16
4 11.0 811 483 462 420 7200 30 4.7 .3 12
0 12.0 675 470 361 350 <50 12 8.0 .4 15
NITRO-
MANGA-  GEN,  FLUO-  CHLO- CHRO~
. NESE, NO2+NO3 RIDE, RIDE, SULFATE ARSENIC BARIUM, CADMIUM MIUM, COPPER,
DIS- DIS- DIS-  DIS- DIS- DIS-  DIS- DIS-  DIS- DIS-
D SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED  SOLVED SOLVED  SOLVED
(UG/L  (MG/L  (MG/L  (MG/L  (MG/L  (UG/L  (UG/L (UG/L  (UG/L  (UG/L
) RS MN) ASN) AS F)  AS CL) AS S04) AS AS) AS BA) AS CD) AS CR) AS CU)
120 <.02 .20 1.5 7.2 20 1500 <1 <10 <10
80 .16 .20 2.0 32 10 400 <1 <10 <10
1100 .25 .30 1.5 7.5 <10 400 <1 <10 10
20 .23 .20 6.5 80 <10 <100 <1 <10 <10
2100 <.02 .20 20 39 <10 400 <1 <10 <10
60 3.2 .20 4.0 170 <10 100 <1 <10 <10
660 <.02 .20 <.5 14 <10 400 <1 <10 <10
2400 .72 .30 .5 8.2 <10 400 a <10 <10
960 <.02 .30 2.5 3.0 10 600 <1 <10 <10
<2 .23 .26 <1.0 14 <50 220 <2 <5 <10
GROSS
SELE- ALUM~ BETA,
MERCURY NIUM, SILVER, ZINC, INUM,  GROSS  RADIUM RADIUM  DIS-
DATE DIS- DIS- DIS- DIS- DIS~  ALPHA, 226, 228,  SOLVED
OF SOLVED SOLVED SOLVED SOLVED SOLVED  DIS- DIS- DIS-  (PCI/L
AMPLE (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  SOLVED SOLVED SOLVED  AS
AS HG) AS SE) AS AG) AS zZN) AS AL) (PCI/L) (PCI/L) (PCI/L) CS-137)
-09-28 3.0 <10 <10 <10 — 2.3 - - 9.0
-09-21 <1.0 <10 <10 <10 - 2.5 - . 1.0
~05-06 <1.0 <10 <10 <10 - .4 - - 5.0
-08-24 <1.0 <10 <10 <10 - 1.3 - - 1.0
-09-02 <1.0 <10 <10 <10 - 1.1 - - 2.0
-09-15 <1.0 <10 <10 10 - .4 - - 6.0
-05-24 <1.0 <10 <10 <10 - <.1 - - 5.0
-05-24 <1.0 <10 <10 30 - .7 - - 11
-05-18 <1.0 <10 <10 <10 - .5 - - 4.0
-09-15 .2 <50 <5 <20 62 35 .4 .9 7.0
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AGENCY
ANA~
LYZING
SAMPLE

UBL
UBL
UHL
UHL
UHL

UHL
UHL
UHL
UHL
EPA

CALCIUM
DIS-
SOLVED
(MG/L
AS CA)

85
82
a9
100
120

130
95
110
99
86

LEAD,
DIS-
SOLVED
(UG/L
AS PB)

<10
<10
<10
<10
<10

<10
<10
<10
<10
<50



Table 4. Chemical analyses of ground-water in observation wells and selected municipalities--Continued.

DEPTH
DATE OF
AQUIFER OF COMPLETION DATE WELL,
STATION ID UNIT SAMPLE  LOCATION WELL NAME AND NUMBER COUNTY TOTAL)
FEET
415518095510001 111SDRV 82-03-02 08243w0SDDCD MOORHEAD NO 2 -WEST WELL MONONA 76
420004095454801 111SDRV 83-05-12 08342W17CABB 1983 IGS & USGS WC #173 MONONA 37
420421095351801 111SDRV 82-03-02 08441W23CABA 1955 CHARTER OAK NO 5 CRAWFORD 47
420544095425201 111SDRV 83-05-11 08442W15AABB 1983 IGS & USGS WC #170 MONONA 47
420241095422001 111SDRV 82-03-02 0B8442W35CABB 1974 UTE NO 3 MONONA 59
420736095342401 111SDRV 82-03-03 08541W36CCBC 1931  RICKETTS NO 2 (MAIN) CRAWFORD 30
413547094202401 111SRRV 82-08~02 07830WO6AACA 1982 IGS & USGS WC #86 GUTHRIE 22
412110094260501 111SRRV 83-08-18 07931W23BBBB 1982 IGS & USGS WC #85 GUTHRIE 27
414728094392401 111SRRV 82-07-26 08133W35ABBC 1982 IGS & USGS WC #94 GUTHRIE 35
415435094492801 111SRRV 62-04-19 08234W17DDBA 1969 DEDHAM NO 4 CARROLL 45
SOLIDS,
SPE- RESIDUE  ALKA- SILICA, POTAS- SODIUM
CIFIC AT 105 LINITY BARD- IRON, DIS- SIUM, AD-  SODIUM,
DATE PH CON- DEG. C, LAB NESS DIS- SOLVED DIS- SORP-~ DIS-
OF (STAND- TEMPER-  DUCT- DTS- (MG/L (MG/L SOLVED  (MG/L SOLVED TION  SOLVED
SAMPLE ARD ATURE ANCE SOLVED BS AS (UG/L AS (MG/L RATIO (MG/L
UNITS) (DEG C) (UMHOS) (MG/L)} CACO3) CACO3) AS FE) SIO2) AS K) (SAR) AS NA)
82-03-02 7.4 11.0 805 532 333 440 <50 13 - .4 19
83-05-12 7.0 12.0 940* 600 417 490 2000 27 5.2 .2 10
82-03-02 7.4 10.0 965 652 390 580 10000 14 - .3 18
83-05-11 7.1 12.0 786 482 301 390 330 28 3.6 .2 8.0
82-03-02 6.9 11.0 940 616 373 540 350 11 - .3 14
82-03-03 7.3 11.0 780 478 328 460 <50 11 - .3 16
82-08-02 7.5 13.0 330% 246 124 150 13000 43 2.0 .4 9.7
83-08-18 7.0 20.0 300% 156 117 120 14000 25 <.1 .5 13
82-07-26 7.1 13.0 356 238 168 170 2000 25 .9 .3 7.8
82-04-19 7.2 11.0 693 390 243 350 <50 9.8 <2.0 .3 11
NITRO-
MAGNE-  MANGA~ GEN, FLUO~ CELO- CHRO-
SIUM, NESE, NO2+NO3 RIDE, RIDE, SULFATE ARSENIC BARIUM, CADMIUM MIUM, COPPER,
DATE DIS~ DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS-
OF SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED  SOLVED
SAMPLE (MG/L (UG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (UG/L
AS MG) AS MN) AS N) AS F) AS CL} AS SO4) AS AS) AS BA) AS CD) AS CR} AS CU)
82-03-02 40 92 7.1 .30 21 32 <50 360 <2 <5 8
83-05-12 40 1700 <.02 .20 6.0 100 <10 700 <1 <10 <10
82-03-02 42 1500 .23 .25 20 95 <50 650 <2 <5 <2
83-05-11 34 30 15 .30 18 45 <10 700 <1 <10 <10
82-03-02 41 330 5.3 .23 15 66 <50 470 <2 <5 <2
82-03-03 kY:] 370 2.7 .38 23 65 <50 260 <2 <5 <2
82-08-02 9.9 1200 .72 .20 5.0 29 <10 200 <1 <10 <10
83-08-18 9.9 830 .05 .20 5.0 26 <10 200 <1 <10 <10
82-07-26 12 340 2.3 .30 3.5 20 <10 200 <1 <10 <10
82-04~19 24 94 1.4 .24 13 47 <5 260 <2 <5 <10
GROSS
SELE- ALUM- BETA,
MERCURY NIUM, SILVER, ZINC, INUM, GROSS RADIUM RADIUM DIS-
DATE DIS- DIS- DIS- DIS- DIS- ALPHA, 226, 228, SOLVED
OF SOLVED SOLVED SOLVED SOLVED  SOLVED DIS~ DIS- pIS-  (PCI/L
SAMPLE (UG/L (UG/L (UG/L (UG/L (UG/L SOLVED SOLVED  SOLVED AS
AS HBG) AS SE) AS AG) AS ZN) AS AL) (PCI/L) (PCI/L) (PCI/L) CS-137)
82-03-02 .1 7 <5 <20 <100 2.9 .1 .6 8.0
83-05-12 <1.0 <10 <10 10 - 2.8 - - 6.0
82-03-02 .1 <5 <5 <20 <100 1.6 - -- 4.0
83-05-11 <1.0 <10 <10 <10 - 2.1 - -— 2.0
82-03-02 <.1 <5 <5 <20 <100 4.4 .4 1.0 5.0
82-03-03 <.1 8 <5 <20 <100 15 .4 <.5 11
82-08-02 <1.0 <10 <10 20 - .6 - - 5.0
83-08-18 <1.0 <10 <10 10 —-— <.1 - - 2.0
82-07-26 <1.0 <10 <10 <10 - 2.0 .1 .4 2.0
82-04-19 <.1 14 <5 <20 <20 -— - - -
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AGENCY
ANA-

LYZING

SAMPLE

EPA
UHL
EPA
URL
EPA

EPA
UHL
UHL
UBL
EPA

CALCIU
DIS-
SOLVE
(MG/L
AS CA

110
130
160
100
150

120
43
32
50

100

LEAD,
DIS-
SOLVE
(UG/L
AS PB

<5
<1

<1
<5

<5
<1
<1
<1
<5



Table 4. Chemical analyses of ground-water in observation wells and selected municipalities--Continued.

- vunrlH
DATE OF
AQUIFER OF COMPLETION DATE WELL,
STATION 1ID UNIT SAMPLE LOCATION WELL NAME AND NUMBER COUNTY TOTAL)
FEET
413442095193101 111WNRV 83-06-07 07839W10BBBA 1983 IGS & USGS WC #200 SHELBY 44
413325095171801 111WNRV 83-06-09 07839W13BCCC 1983 IGS & USGS WC #204 SRELBY 36
413031095204901 111WNRV 83-06-08 07839W32DDAA 1983 IGS & USGS WC #197 SHELBY 24
413824095185801 111WNRV 82-03-03 07938W19BDDB 1966 HARLAN NO 16 SHELBY 35
413752095141401 1l11WNRV 83-06-13 07938W23DCCC 1983 IGS & USGS WC #208 SHELBY g9
414238095185101 111WNRV 83-06-30 08038W30ACCC 1983 IGS & USGS WC #221 SHELBY 38
414211095161701 111WNRV 83-06-15 (08038W33AABB 1983 IGS & USGS WC #216 SHELBY 41
414724095124001 111WNRV 82-09-13 08138W36AAAB 1969 IRWIN NO 4 SHELBY 41
414932095201801 111WNRV 82-03-03 08139W13CACB DEFIANCE NO 2 SHELBY 42
415432095041401 111WNRV 82-04-20 08236W17CCAC 1926 MANNING NO 2 CARROLL 30
SOLIDS,
SPE- RESIDUE ALKA- SILICA, POTAS- SODIUM
CIFIC AT 105 LINITY HARD- IRON, DIS~ SIUM, AD- SODIUM,
DATE PH CON- DEG. C, LAB NESS DIS- SOLVED DIS~ SORP- DIS-
OF {STAND- ‘TEMPER~ DUCT- DIS- (MG/L (MG/L SOLVED (MG/L SOLVED TION SOLVED
SAMPLE ARD ATURE ANCE SOLVED AS AS (UG/L AS (MG/L RATIO (MG/L
UNITS) (DEG C) (UMBOS) (MG/L) CACO3) CACO3) AS FE) S102) AS K) (SAR) AS NA)
83-06-07 6.9 12.0 592 391 242 310 2000 21 4.7 .2 9.3
83-06-09 7.0 15.0 640* 374 321 340 440 22 4.5 .2 10
83-06-08 6.9 12.0 500* 316 207 260 2500 18 1.7 .2 6.9
82-03-03 7.2 11.0 762*% 522 305 480 4800 7.6 - .6 30
83-06-13 7.5 14.0 565 344 274 320 890 13 3.9 .2 8.8
83-06-30 7.1 20.0 803 534 414 440 2800 27 1.6 .2 11
83-06-15 7.2 14.0 544 325 252 300 170 19 4.1 .2 8.1
82-09-13 7.0 11.0 814 590 319 420 <50 11 4.0 .4 19
82-03-03 7.3 11.7 915 668 327 560 3200 14 -— .3 16
82-04-20 7.3 10.5 911 654 283 490 130 11 3.0 .2 9.0
NITRO-
MAGNE- MANGA- GEN, FLUO- CHLO~ CHRO-
SIUM, NESE, NO2+NO3 RIDE, RIDE, SULFATE ARSENIC BARIUM, CADMIUM MIUM, COPPER,
DATE DIS~ DIS- DIS- DIS- DIS- DIS- DIS- DIS~ DIS- DIS- DIS-
OF SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED
SAMPLE (MG/L (UG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (UG/L
AS MG) AS MN) AS N) AS F) AS CL) AS S04) AS AS) RS BA) AS CD) AS CR) AS CU)
83-06-07 23 700 <.02 .30 4.5 88 <10 oo <1 <10 <10
83-06-09 26 460 .20 .30 2.0 36 <10 300 <1 <10 <10
83-06-08 13 950 <.02 .20 1.5 58 <10 200 <1 <10 <10
82-03-03 32 1700 .07 .21 34 120 <50 90 <2 <5 <2
83-06-13 25 520 .05 .30 4.0 48 <10 200 <1 <10 <10
83-06~30 39 980 .09 .20 5.5 28 <10 500 <1 <10 <10
83-06-15 24 60 3.6 .30 6.0 30 <10 200 1 <10 <10
82-09-13 32 180 3.4 .25 24 78 <50 420 <2 <5 <10
82-03-03 45 840 <.04 .31 25 130 <50 310 <2 <5 <2
82-04-20 35 260 3.7 <26 41 220 <5 160 <2 <5 <10
GROSS
SELE- ALUM- BETA,
MERCURY  NIUM, SILVER, ZINC, INUM, GROSS RADIUM RADIUM DIS-
DATE DIS- DIS- DIS- DIS- DIS~ ALPHA, 226, 228, SOLVED
OF SOLVED SOLVED SOLVED SOLVED SOLVED DIS- DIS- DIS- (PCI/L
SAMPLE (UG/L (UG/L (UG/L (UG/L (UG/L SOLVED SOLVED SOLVED AS
AS HG) AS SE) AS AG) AS ZIN) AS AL) (PCI/L) (PCI/L) (PCI/L) CS-137)
83-06-07 1.0 <10 <10 <10 - .9 - - <.5
83-06-09 <1.0 <10 <10 <10 - .4 - - <.5
83-06-08 <1.0 <10 <10 <10 - .3 - ~— <.5
82-03-03 <.1 <5 <5 <20 <100 6.0 .3 1.3 3
83-06-13 <1.0 <10 <10 <10 - 2.6 - - 2.0
83-06-30 <1.0 <10 <10 300 - 1.5 - - 5.0
83-06-15 <1.0 <10 <10 140 - 2.0 - - <.3
82-09~13 <1 <50 <5 <20 75 <.2 - - 3.0
82-03-03 .1 <5 <5 130 <200 .5 - - 5.0
82~04~20 .1 <5 <5 <20 <20 4.1 .1 .6 2.0

165

AGENCY
ANA-
LYZING
SAMPLE

UBRL
UHL
UBRL
EPA
UBL

UBL
UHL
EPA
EPA
EPA

CALCIUM
DIS-
SOLVED
(MG/L
AS CA)

86
93
83
140
85

110

80
120
150
140

LEAD,
DIS-
SOLVED
(UG/L
AS PB)

<10
<10
<10
<50
<10

<10
<10
<50
<50
<50



Table 4. Chemical analyses of ground-water in observation wells and selected municipalities--Continued.

DATE
AQUIFER OF
STATION ID UNIT SAMPLE LOCATION
415343095134901 111WNRV 82-04-20 08238W26ADDB
420423095351801 112ANCL 82-03-02 08441W23CCAD
415034094254801 112BGLC 82-03-01 08131W11BDCA
413024095353901 112BLPC 82-11-04 07841W31DDDD
414149095422401 112BLPC 83-06-01 08042W35BDCC
415550094115101 112BLPC 82-04-22 (08229W11BDBC
415449094155601 112BLPC 82-08-26 08229W18DBAA
420004095451501 112BLPC 83-05-16 (08342W17ACDD
420919094281201 112BLPC 82-04-22 08531W21CCAA
421003095272801 112BLPC 82-03-03 08540wWl3cCcCcCC
SOLIDS,
SPE- RESIDUE ALKA-
CIFIC AT 105 LINITY
DATE PH CON- DEG. C, LAB
OF (STAND- TEMPER- DUCT- DIS- (MG/L
SAMPLE ARD ATURE ANCE SOLVED AS
UNITS) (DEG C) (UMHOS) (MG/L) CACO3
82-04-20 7.3 11.5 737 504 284
82-03-02 7.5 10.0 3280 3140 195
82-03-01 7.2 11.9 608 340 276
82-11-04 - 9.0 917 574 380
83-06-01 7.2 15.0 721 88 330
82-04-22 7.6 11.0 765 460 379
82-08-26 7.6 15.0 900* 515 502
83-05-16 8.2 14.0 1463 1200 336
82-04-22 7.6 10.5 1420 972 541
82-03-03 7.5 12.0 2470% 2170 232
NITRO-
MAGNE- MANGA- GEN, FLUO- CHLO-~
SIUM, NESE, NO2+NO3 RIDE, RIDE,
DATE DIS- DIS- DIS- DIS~ DIS-
OF SOLVED SOLVED SOLVED SOLVED SOLVE
SAMPLE (MG/L (UG/L (MG/L (MG/L (MG/L
AS MG) AS MN) AS N) AS F) AS CL
82-04-20 30 320 47 .34 9.
82-03-02 130 2000 <.04 .25 23
82-03-01 28 1300 2.5 .29 5.
82-11-04 28 110 1.6 .20 3.
83-06-01 27 60 .02 .30 .
82-04-22 33 390 .02 .44 <1.
82-08-26 39 260 .07 .30 1.
83-05-16 50 860 <.02 .30 4.
82-04-22 62 80 .10 .24 <1.
82-03-03 91 850 2.4 .28 23
SELE-
MERCURY NIUM, SILVER,
DATE DIS- DIS~ DIS-
OF SOLVED SOLVED SOLVED
SAMPLE (UG/L (UG/L (UG/L
AS HG) AS SE) AS AG)
82-04-20 -1 <5 <5
82-03-02 .1 <5 <5
82~03-01 <.1 <5 <5
82-11-04 <1.0 <10 <10
83-06-01 1.0 <10 <10
82-04-22 -1 <5 <5
82-08-26 1.0 <10 <10
83-05-16 1.0 <10 <10
82-04-22 .1 <5 <5
82-03-03 .1 <5 <5

DEPTH
OF
COMPLETION DATE WELL,
WELL NAME AND NUMBER COUNTY TOTAL
(FEET)
1932 MANILLA NO 1 CRAWFORD 85
1953  CHARTER OAK NO 4-DEEP CRAWFORD 207
1898 TOWN OF BAGLEY GUTHRIE 95
1981 IGS & USGS WC #27 HARRISON 129
1983 IGS & USGS WC #193 BARRISON 118
1951 RIPPEY NO 1 GREENE 135
1982 IGS & USGS WC #117 GREENE 75
1983 IGS & USGS WC #176 MONONA 161
CHURDAN NO 1 GREENE 160
1935 SCHLESWIG NO 4 (WEST) CRAWFORD 348
SILICA, POTAS- SODIUM
EARD- IRON, DIS- SIUM, AD-  SODIUM,
NESS DIS- SOLVED pIS- SORP- DIS~
(MG/L SOLVED  (MG/L SOLVED TION SOLVED
AS (UG/L AS (MG/L RATIO (MG/L
) CACO3) AS FE) SI0O2) AS K) (SAR) AS NA)
410 1400 14 3.0 .3 12
1600 280 24 - 3.2 290
340 93 6.7 - .3 11
350 70 16 5.1 2.1 85
360 120 28 4.1 .4 17
390 2300 13 6.0 .5 20
440 20 23 5.1 .9 42
630 2900 5 11 2.5 140
620 5400 17 11 1.4 80
1100 1600 12 - 2.7 200
CHRO-
SULFATE ARSENIC BARIUM, CADMIUM MIUM, COPPER,
DIS- DIS- pIS- DIS- pIS- DIS-
D SOLVED SOLVED SOLVED SOLVED SOLVED  SOLVED
(MG/L (UG/L (UG/L (UG/L (UG/L (UG/L
) AS S04) AS AS) AS BA) AS CD) AS CR) AS CU)
(] 95 <5 160 <2 <5 <10
1600 <50 1 <2 <5 <2
0 21 <50 240 <2 <5 <2
5 120 10 100 <1 <10 10
5 42 <10 200 <1 <10 <10
0 11 <5 710 <2 <5 <10
0 5.5 <10 300 <1 <10 <10
0 600 <10 400 <1 <10 20
0 200 54 120 <2 <5 <10
930 <50 65 <2 <5 <2
GROSS
ALUM- BETA,
ZINC, INUM, GROSS RADIUM  RADIUM DIS~
DIS- DIS- ALPHA, 226, 228, SOLVED
SOLVED  SOLVED DIS- DIS- DIS- (PCI/L
(UG/L (UG/L SOLVED SOLVED  SOLVED AS
AS ZN) AS AL) (PCI/L) (PCI/L) (PCI/L) CS-137)
<20 <20 3.6 1.1 1.0 <.5
130 <300 4.8 .1 1.0 3.0
<20 <100 8.2 .9 . 9.0
1100 - 2.1 - - 5.0
30 - 1.5 — - 3.7
<20 <20 2.4 2.1 .7 1.0
<10 — 2.3 .7 2.0 4.0
120 — 1.8 - - S.0
<20 <20 1.1 - — 11
94 <200 1.1 -- - 11
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AGENCY
ANA-
LYZING
SAMPLE

EPA
EPA
EPA
UHL
UHL

EPA
UHL
UHL
EPA
EPA

CALCIUM
DIS-
SOLVED
(MG/L
AS Ca)

120
440
91
93
98

100
110
170
150
300

LEAD,
DIS-
SOLVED
(UG/L
AS PB)

<50
<50
<50
<10
<10

<50
<10

<50
<50



Table 4. Chemical analyses of ground-water in observation wells and selected municipalities-Continued.

DEPTH
DATE OF
AQUIFER OF COMPLETION DATE WELL,
STATION ID UNIT SAMPLE LOCATION WELL NAME AND NUMBER COUNTY ¥0TAL)
. FEET
420632094143001 112BVCL 82-09-16 08429W04CCBB 1980 DANA NO 1 GREENE 186
420507094141901 112BVCL 83-08-05 08429W16CBAB 1983 IGS & USGS WC $233 GREENE 181
420958094162201 112BVCL 83-08-05 08529W19BAAA 1983 IGS & USGS WC #231 GREENE 221
420723094143201 112BVCL 83-08-04 08529W32DDDD 1983 IGS & USGS WC $#232 GREENE 171
413359095182701 112FMCL 83-07-21 07839W11CCBC 1983 IGS & USGS WC #227 SHELBY 541
415424095134001 112FMCL 83-07-11 08238W23AAAA 1983 IGS & USGS WC #225 CRAWFORD 470
420608095111701 112FMCL 83-07-21 (08437WO8BCCB 1983 IGS & USGS WC #226 CRAWFORD 541
421106095125501 112FMCL 81-07-10 08538W12DCBA 1981 IGS & USGS WC #14 CRAWFORD 315
420047094223901 112ECKC 82-03-01 08330W07DADA 1953  JEFFERSON TOWN NO 4 GREENE 156
420116094363401 112BCKC 83-08-09 (08332WO08BBBC 1983 IGS & USGS WC #229 GREENE 181
SoLIDS,
SPE~ RESIDUE  ALKA- SILICA, POTAS-  SODIUM
CIFIC AT 105 LINITY HARD- IRON, DIS- SIUM, AD-  SODIUM,
DATE PH CON- DEG. C, LAB NESS DIS- SOLVED DIs- SORP- Dis-
OF (STAND-~ TEMPER-  DUCT- DIS- (MG/L (MG/L SOLVED (MG/L SOLVED TION  SOLVED
SAMPLE ARD ATURE ANCE SOLVED AS BS (UG/L AS (MG/L RATIO (MG/L
UNITS) (DEG C) (UMHOS) (MG/L) CACO03) CACO03) AS FE) s102) AS K) (SAR) AS NB)
82-09-16 7.3 11.0 860 550 368 410 5300 15 11 .7 32
83-08-05 7.3 11.5 1270 1020 357 280 5600 11 7.3 2.5 93
83-08-05 7.5 12.0 1165 760 574 510 6600 21 7.2 1.7 85
83-08-04 7.6 15.0 1060 816 613 460 6300 38 7.3 2.0 95
83-07-21 8.0 14.0 3375 2820 212 860 5900 23 14 8.1 530
83-07-11 7.7 13.0 2900% 2440 215 850 50 19 14 6.2 400
83~07-21 8.1 14.0 2900* 3540 199 920 4900 19 16 5.9 400
81-07-10 - - 3100* 2810 176 1100 820 20 17 4.4 330
82~03-01 7.4 11.8 1145 740 3s8 510 8100 13 - 1.5 77
83-08-09 7.3 12.0 671 350 379 320 6800 29 5.5 .5 21
NITRO~
MAGNE-  MANGA- GEN, FLUO- CHLO-~ CHRO-
SIUM, NESE, NO2+NO3  RIDE, RIDE, SULFATE ARSENIC BARIUM, CADMIUM MIUM, COPPER,
DATE DIS- DIS~ DIS- DIS- DIS- DIS- DIS~ DIS- DIS~ DIS- pIS-
OF SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED  SOLVED
SAMPLE (MG/L (UG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (UG/L
AS MG) AS MN) AS N) AS F) AS CL) AS S04) AS AS) AS BA) AS CD) AS CR) AS CU)
82-09-16 33 170 <.04 .32 6.0 100 <50 190 <2 <5 <10
83-08-05 27 90 .07 1.5 120 460 <10 400 <1 <10 <10
83-08-05 50 70 .16 .30 2.5 110 <10 200 <1 <10 <10
83-08-04 40 270 .16 .40 2.5 32 <10 700 <1 <10 <10
83-07-21 76 270 .02 .20 22 1800 <10 <100 <1 <10 <10
83~07-11 74 130 .05 .20 18 1400 <10 <100 <1 <10 <10
83-07-21 79 150 .05 .30 18 1600 <10 <100 <1 <10 <10
81-07-10 91 160 .05 .20 24 1600 10 <100 <1 <10 <10
82-03-01 41 130 <.04 .22 110 70 <50 850 <2 <5 <2
83-08-09 26 460 .09 .30 .5 4.0 <10 600 <1 <10 <10
GROSS
SELE- ALUM- BETA,
MERCURY  NIUN, SILVER, Z2INC, INUM, GROSS RADIUM RADIUM DIS-
DATE DIS- DIS- DIS- DIS- DIS- ALPHA, 226, 228, SOLVED
OF SOLVED SOLVED SOLVED SOLVED  SOLVED DIS- DIS- DIS- (PCI/L
SAMPLE (UG/L (UG/L (UG/L (UG/L (UG/L SOLVED SOLVED  SOLVED AS
AS BG) AS SE) AS AG) AS zZN) AS AL) (PCI/L) (PCI/L) (PCI/L) (CS-137)
82-09-16 <.1 <50 <5 30 57 <.2 - - 5.0
83-08-05 <1.0 <10 <10 10 - 1.4 -— -— 3.0
83-08-05 <1.0 <10 <10 <10 - 1.7 - ol 3.0
83-08-04 1.0 <10 <10 70 - 1.3 - - 6.0
83-07-21 1.0 <10 <10 30 - 4.2 .5 <.5 8.0
83-07-11 <1.0 <10 <10 <10 - <.1 - - 11
83-07-21 <1.0 <10 <10 50 - 3.7 .4 1.3 13
81-07-10 <1.0 <10 <10 40 - <.2 - - 9.0
82-03-01 <.1 <5 <5 <20 <100 .1 - — 1.0
83-08-09 <1.0 <10 <10 80 - .6 - - 4.0
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AGENCY
ANA-
LYZ ING
SAMPLE

EPA
UHL
UBL
UBL
UHL

UBHL
UHL
UHL
EPA
UBRL

CALCIUM
DIS-
SOLVED
(MG/L
AS CA)

110

68
120
120
220

220
240
300
140

86

LEAD,
DIS-
SOLVED
(UG/L
AS PB)

<50
<10
<10
<10
<10

<10
<10
<10
<50
<10



Table 4. Chemical analyses of ground-water in observation wells and selected muric

es--Continued.

DEPTH
DATE OF
AQUIFER OF COMPLETION DATE WELL,
STATION ID UNIT SAMPLE LOCATION WELL NAME AND NUMBER COUNTY TOTAL
(FEET)
420104094324401 112BCKC 82-04-20 08332W11BDBC SCRANTON NO 3 GREENE 209
420706094400901 112HCKC 82-09-08 08433W03AADC 1982 IGS & USGS WC #129 CARROLL 77
420230094380601 112BCKC 82-09-15 08433W36DBAB RALSTON #1 CARROLL 160
420643094403701 112PLSC 82-09-10 08433wW03CADA 1982 IGS & USGS WC #131 CARROLL 15
413223094150801 217DKOT 83-08-15 (07830W24CAAB 1983 IGS & USGS WC #238 GUTHRIE 72
413248094314301 217DKOT 83-08-17 07832W21AARA 1983 IGS & USGS WC $239 GUTHRIE 135
413044094565601 217DKOT 82-07-08 07836W35ADCC 1982 IGS & USGS WC #69 AUDUBON 115
413255095070401 217DKOT 81-07-30 07837W17DDDD 1981 IGS & USGS WC #16 SHELBY 181
413523095483101 217DKOT 82-05-13 07843W05ACDD 1982 IGS & USGS WC #33 HARRISON 179
414035094302501 217DKOT 82-04-19 07931W06CDBC 1929  GUTHRIE CENTER NO 1 GUTHRIE 62
SOLIDS,
SPE- RESIDUE  ALKA- SILICA, POTAS-  SODIUM
CIFIC AT 105 LINITY HARD- IRON, DIS- SIUM, AD-  SODIUM,
DATE PH CON- DEG. C, LAB NESS DIS- SOLVED DIS- SORP- DIS-
OF (STAND- TEMPER- DUCT- DIS- (MG/L (MG/L SOLVED  (MG/L SOLVED TION  SOLVED
SAMPLE ARD ATURE ANCE SOLVED AS AS (UG/L AS (MG/L RATIO (MG/L
UNITS) (DEG C) (UMHOS) (MG/L) CACO3) CACO3) AS FE}  S102) AS K) (SAR) AS NA)
2-04-20 7.8 11.0 679 426 301 340 5000 8.6 4.0 .5 19
2~09-08 - 11.0 600 458 329 330 1400 32 4.4 .2 9.9
2-09-15 7.3 11.5 640 550 334 310 2800 15 8.0 .5 18
2-09-10 -~ 12.0 681 534 200 290 80 23 1.8 .0 3.2
3-08-15 7.4 19.0 1500% 1010 430 510 550 17 6.8 3.6 180
3-08-17 7.2 23.0 3100* 2790 414 1400 1800 19 10 3.8 310
2-07-08 7.2 25.0 351 444 136 170 4800 12 2.5 .2 7.1
1-07-30 - - 520* 248 275 260 80 24 2.3 .4 15
2-05-13 - 14.0 644 373 347 340 460 i3 3.3 .4 15
2-04-19 6.9 13.0 526% 320 115 220 400 10 3.0 .4 12
NITRO-
MAGNE-  MANGA- GEN, FLUO- CHLO- CHRO-
SIUM, NESE, NO2+NO3 RIDE, RIDE, SULFATE ARSENIC BARIUM, CADMIUM MIUM, COPPER,
DATE DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS-
OF SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED  SOLVED
SAMPLE (MG/L (UG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (UG/L
AS MG) AS MN) AS N) AS F) AS CL) AS SO4) AS AS) AS BA) AS CD) AS CR) AS CU)
12-04-20 32 130 .02 .33 <1.0 34 75 400 <2 <5 <10
32-09-08 28 110 .02 .40 6.0 24 <10 600 <1 <10 <10
32~09-15 24 240 .09 .35 <1.0 11 <50 200 <2 <5 <10
32-09-10 23 10 15 .20 31 14 <10 100 <1 <10 <10
33-08-15 52 760 .09 .60 7.0 400 <10 <100 <1 <10 <10
33-08-17 110 1400 .02 .40 16 1500 <10 <100 <1 <10 <10
32-07-08 14 80 4.5 .30 3.0 25 <10 <100 <1 <10 <10
31-07-30 19 510 .07 .30 1.0 13 30 400 <1 <10 <10
32-05-13 28 70 .02 .20 1.0 15<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>