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INTRODUCTION

In 1930, the Conservation and Survey Division of the University
of Nebraska and the U.S. Geological Survey began a program of
cooperative groundwater studies in Nebraska. Since then test drilling
by use of rotary drilling equipment has been an integral part of that
program. This report contains logs of all the test holes drilled in
the county under the program as well as those drilled by the
Conservation and Survey Division with financial assistance from othexr
government agencies.

The map in this report shows the location of all test holes
drilled in the county since 1930 (Figure 1).

Present techniques of test-hole logging and sampling include use
of drilling mud suitable to drilling conditions, timing by stopwatch
of the drilling of each 5-foot increment of depth, and removal of all
cuttings from the test hole at intervals of 5 feet or less. During
the drilling of the hole, cuttings from each interval are examined
immediately; samples representing each 5-foot interval and each
recognizable change in material are retained. After samples are
washed, they are described lithologically and the color is evaluated
by comparison with standard color charts. The samples then are dried,
stored, and cataloged. Beginning in September 1951, the test holes
have been logged electrically. All samples are processed and kept on
open file in the offices of Conservation and Survey Division, 113
Nebraska Hall, University of Nebraska-Lincoln, 68588-0517.

Beginning in September 1951, some of the test holes have been
logged electrically. Geophysical logs (e-logs) often can be used to
determine formation boundaries more precisely than by field sampling,
especially where difference in rock types occur at the boundary from
one formation to another. Figure 2 is an example of a geophysical log
from Phelps County (test hole #11-B-81) with formation boundaries
shown. A notation on each test hole log indicates if geophysical logs
are part of the original test hole data on file in the CSD office in
Lincoln.

This publication is one of a series being issued to make more
readily available the record of test holes drilled since 1930. The
series of publications is made on a county basis and includes, with
some exceptions, logs of all test holes drilled in each of the
counties. The logs have not been reviewed for conformance with
editorial standards and nomenclature. In the case of Phelps County,
descriptions of the strata done in earlier test hole reports as well
as formation names have been revised where necessary in this report.



o Test hole description published in this report

o Test hole description published in other report
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Fig. 1. Test-hole location map of Phelps County.
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Figure 2. Phelps County sample geophysical log (11-B-81)
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Figure 2. Phelps County sample geophysical log (11-B-81)
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The method whereby the altitude of the land surface at testhole
sites was determined is indicated in the heading of each log, as
follows: a = altimeter, h = hand leveling, 1 = spirit leveling, t =
estimated from topographic map. For each test hole log, the name of
the 7.5 minute USGS topographic map on which the hole is located is
also included in the heading.

The test-hole records accurately reflect subsurface conditions
only at the locations where the test holes were drilled. Interpretive
data reflecting probable subsurface conditions between test-holes are
being compiled for publication in county reports and are available for
inspection in the office of the Conservation and Survey Division.

Each test hole is identified by a number assigned in the field
(for example #3-B-67, #41-79), and most are also identified by a
number indicating its location within the land divisions of the U.S.
Bureau of Land Management's survey of Nebraska. Location numbers of
test holes east of the 6th principal meridian, which passes through
Columbus in a north-south direction, are preceded by the capital
letter A; those west of the principal meridian have no preceding
letter. The first numeral indicates the township, the second the
range, and the third the section. As shown in figure 3, the letters
that follow the section number indicate the location of the test hole
within the section, the first letter indicating the quarter section
and the second letter indicating the quarter-quarter section and so on
to the quarter-quarter-quarter-quarter section. The letters A, B, C,
and D are applied in counterclockwise direction beginning with A in
the northeast quadrant. The last numeral is the serial number of the
test hole within the quarter-quarter-quarter-quarter section and is
only utilized if more than one test hole is present in that area. This
system of identification is also utilized by the USGS.

Another way of indicating a legal location for a test-hole is
shown on figure 3. For example, 5N-4E-15CADC, could also be described
as .SW SE NE SW Section 15, T 5N, R4E; that is, the test hole is
located in the Southwest quarter of the Southeast quarter of the
Northeast quarter of the Southwest guarter of Section 15, Township 5
North, Range 4 East. This method to describe the subdivision of a
section is used by most other people and agencies, including the CSD.
Both methods are shown in Figure 3.
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CSD test hole identification

SW SE NE SW Sec. 15, 5N, 4E

USGS test hole identification
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Fig. 3. System for identifying test-hole according to its location.
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05N 17W 19AAAA 11-B-81

Test Hole #11-B-81
(5-17-19aaaa)
Phelps County

Location: NE NE NE NE sec. 19, T. 5 N., R. 17 W., approximately
147 £t south and 9 ft west of northeast corner.
Ground elevation: 2,253 ft (t). (Holdrege East 7.5 min. gquadrangle)
Depth to water: Unknown.
E-log is available.
Depth, in feet

Frem To
Quaternary System, undifferentiated:

Roadfill and topsSoil. .. ...ttt 0.0 2.5
Clay, very silty, dark grayish brown................ 2.5 4.2
Silt, slightly to moderately clayey, dark grayish

brown to brown....... ... ...t 4.2 15.0
Silt, very clayey, dark grayish brown............... 15.0 15.5
Clay, very silty, dark grayish brown................ 15.5 16.5
Clay, very silty, light olive gray.........evevuu... 16.5 17.5
Silt, moderately to very clayey, olive gray to

light brownish gray; contains some iron staining.. 17.5 35.0
Silt, light yellowish brown; contains some very fine '

== 0 L« 35.0 38.5
Silt, moderately sandy, slightly clayey, light

brownish gray; sand is very fine to medium........ 38.5 40.0
Silt, moderately to very sandy, brown; sand is very

fine to fine. ... . i e e 40.0 47.0
Silt, moderately to very clayey, slightly sandy,

pale-brown; sand is very fine.......... ... .. ... .. 47.0 51.3
Sand, very fine to fine; contains some medium sand.. 51.3 56.3
Sand, very silty; sand is very fine to fine;

contains some medium sand............iiiiii... 56.3 59.5
Sand, very fine to fine; contains some medium sand.. 59.5 60.2
Sand, very silty; sand is very fine to medium....... 60.2 61.0
Sand, very fine to coarse; contains some very coarse

== o L L 61.0 70.5
Silt, very sandy, light brownish gray; sand is very

fine to fine; containsg iron staining.............. 70.5 72.0
Sand, very fine to medium, some coarse.............. 72.0 83.5
Silt, very sandy; sand is very fine to medium....... 83.5 84 .4
Sand, very fine to medium, slightly to moderately

T I 84 .4 86.0
Sand, very fine to medium............. ..., 86.0 88.0
Sand, very fine to medium, moderately silty......... 88.0 91.5
Sand, very fine to coarse; contains a few silt

= o = 91.5 107.0
Sand, very fine to medium; contains some silt and

volcanic ash. . ... i e e e 107.0 113.5
Sand, fine to coarse; contains some very coarse sand

to fine gravel; contains some volcanic ash........ 113.5 115.0



Sand and gravel, fine sand to medium gravel, 20

percent gravel. ... ...t e e e i 115.

Sand and gravel, fine sand to medium gravel, 30

percent gravel. . ... ... e e e 120.

Gravel, moderately sandy; texture grades from fine

sand to coarse gravel (70 percent gravel)......... 125.

Gravel, very sandy; texture grades from fine sand to
medium gravel (60 percent gravel); contains trace

coarse gravel. ... ...t i e e 130.

Tertiary System - Miocene Series - Ogallala Group:
Sandstone, sand is very fine to fine; contains

it Lo w10 = = 134.

- 8ilt, very sandy, moderately clayey, very
calcareous, light olive gray to white; sand is
very fine to medium; contains rootlets very

calcareous below 137 .5 . . it ittt titet e i 136.

Sand, slightly silty, moderately calcareous, sand is

very fine to medium....... ... ... i i e 140.

Sand, slightly silty, slightly clayey, slightly

calcareous; sand is very fine to medium........... 146.

Clay, moderately silty, moderately sandy, very
calcareous, white; sand is very fine to fine;

CONtaing rooLlet S . i v ittt ittt ettt e e 157.

Sand and gravel, fine sand to medium gravel, 70

percent gravel. . . ... e e e 163.

Sand, moderately silty, marly; sand is very fine to
medium; contains a lime-cemented sandstone

layer from 181.7 to 181.9. ... ..ttt neninnannnn. 179.

Sand, very fine to medium, some coarse; below 207.5

ft., marly with interbedded sandstone............. 181.

Silt, moderately sandy, moderately clayey, slightly
to moderately calcareous, light gray; sand is
very fine to fine; contains limestone layers from

211.5 to 213 ft and from 214.1 to 214.5 ft........ 209.

Clay, slightly calcareous, pale yellow; contains

reworked shale, marl, and limestone gravel........ 259.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Shale, clay, slightly calcareous, pale yellow,
weathered; contains some marl and some bentonite

lenses; yellow-brown below 269.0 ft............... 260.
Shale, clay, dark gray.......uuiiiii it enennnnnnn 270.

o wu

120.

125.

130.

134.

136.

140.

146.

157.

163.

179.

181.

209.

259.

260.

270.
275.



05N 18W O3BBBB 26~A-48

Test Hole #26-A-48
(5-18-3bbbb)
Phelps County

Location: NW NW NW NW sec. 3, T. 5 N., R. 18 W., approximately
120 feet south and 14 feet east of northwest corner.
Ground elevation: 2,306 ft (i). (Holdrege East 7.5 min. gquadrangle)
Depth to water: 129.3 ft (8-20-48).
No e-log available.

Depth, in feet

From To
Quaternary System, undifferentiated:

Soil: silt, moderately clayey, dark brownish gray,

slightly lighter below 2.0 f£...... ..., 0.0 2.5
Silt, slightly clayey, slightly calcareous, light

brownish gray, contains a few limy nodules........ 2.5 4.5
Silt, slightly calcareous, very light yellowish

gray, coarse texture, contains a few limonitic

flecks, and gastropods, less yellow below 10.0

ft., noncalcareous below 15.0 ft......cv ... 4.5 20.0
Silt, slightly calcareous, light buff gray with a

yvellow tint, fine to coarse texture............... 20.0 27.0

Silt, soil-like, slightly clayey to slightly sandy,

grayish brown with a slight red tint, contains

very fine to medium sand............ ... 27.0 30.0
8ilt, very sandy, yvellowish brown, contains very

fine sand, slightly sandy below 35.0 ft., moder-

ately sandy, slight red tint and contains very

fine to coarse sand below 40.0 ft................. 30.0 46.0
Sand, very light brown, texture grades from very

fine to medium sand, rounded and frosted, princi-

pally quartz with a trace of pink feldspar and

dark minerals, contains a trace of coarse sand

below 50.0 fC ... i i i e et e e e e et e 46.0 60.0
Silt, clayey, light brownish gray with a pink tint,
embedded very fine to medium sand................. 60.0 65.0

Silt, moderately clayey to slightly sandy, yellowish

brown with a slight red tint, contains very fine

to fine sand. ...... .. e e e 65.0 68.0
Sand, yellowish brown, texture grades from very fine

to medium sand, principally quartz, much rounded,

moderately frosted. ... ... ... i e e 68.0 70.0
Sand, silty, to silt, sandy, yellowish brown with a

red tint, contains very fine to medium and a trace

of coarse sand, less silty below 75.0 ft.......... 70.0 80.0
Sand, light yellowish brown, texture grades from

very fine to medium sand, principally quartz,

moderately rounded and frosted, contains some

coarse sand below 95.0 ft........ .0 80.0 98.0



Silt, moderately clayey, yellowish red, coarse
texture, very light gray below 104.5 ft...........
Sand, texture grades from very fine to medium sand,
principally quartz, moderately rounded and frosted
Silt, slightly clayey to very sandy, very light gray
with a slight yellow tint, contains very fine to
medium sand and a trace of coarse sand............
Sand, texture grades from fine to medium and some
coarse sand, principally quartz, rounded and
frosted, slightly coarser texture below 120.0 ft..
Sand, texture grades from very fine to fine and some
medium sand, principally quartz, very rounded and
frosted, contains some coarse sand below 130.0 ft.
Sand, texture grades from very fine to very coarse
sand, principally quartz, moderately rounded and
frosted, some polished grains..............c. ...
Sand and gravel, texture grades from medium sand to
medium gravel, principally quartz with some pink
and light colored feldspars, and a few dark min-
erals, 40 percent gravel, 55 percent gravel below
160.0 ft., trace of coarse gravel below 165.0 ft..
Sand and some gravel, texture grades from fine to
very coarse sand and some fine to coarse gravel,
principally quartz and some feldspar, contains 15
to 20 percent gravel. . ... ...t et
Tertiary System - Miocene Series - Ogallala Group:

Sand, texture grades from very fine to medium sand,
principally quartz, well rounded, slightly frost-
ed, contains some calcareous cement...........ouo...

Sandstone, slightly silty, light brownish gray, tex-
ture grades from very fine to medium sand, con-
tains some siliceous rootlets, contains a trace
of coarse sand and less indurated below 195.0 ft..

Sand, light brownish gray, texture grades from very
fine to medium sand, slightly indurated...........

Sand, texture grades from fine to very coarse sand,
contains much quartz, moderately rounded and
polished, grades coarser with depth...............

Sand and gravel, texture grades from fine sand to
fine gravel with a trace of medium gravel, con-
tains much quartz and a trace of pink feldspar,
moderately rounded and polished...................

Sand, texture grades from fine to medium sand, prin-
cipally quartz, subangular, rounded and very
POlished. .ot i e e e e e e e e

98.
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114.

125.

135.
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Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, silty, very calcareous, yellow mottled white
and yellowish brown, contains some aragonite and

chalk grains below 305.0 ft., white to very light
.yellowish gray below 310.0 ft., less silty below

0 S T i o 303.5 323.0
Clay shale, silty, moderately to very calcareous,
medium gray, slightly more silty below 335.0 ft... 323.0 340.0



05N 18W 18CBCB 10-B-81
Test Hole #10-B-81
(5-18-18cbcb)
Phelps County

Location: NW SW NW SW sec. 18, T. 5 N., R. 18 W., approximately
1896 ft north and 11 ft east of southwest corner.

Ground elevation: 2293 ft (t). (Holdrege West 7.5 min. quadrangle)
Depth to water: 231 ft\ (estimated from e-log).
E-log i1s available. 2393

Depth, in feet
From To

Quaternary System, undifferentiated:
= Lo e 0.0 1.8
Soil: Silt, slightly to moderately clayey, dark to

very dark grayish brown........... . ... 1.8
Silt, moderately clayey, dark brown to brown........ 3.2 6.5
Silt, slightly clayey, dark grayish-brown........... 6.5
Silt, slightly clayey to moderately clayey, slightly

calcareous, light yellowish brown; contains some

lron-staining. .. ..ottt ittt i i e e e 10.0 29.0
Silt, slightly clayey, slightly calcareous,

brownish yellow to yellowish-brown................ 29.0 33.5
Soil: Silt, slightly clayey, dark brown............. 33.5 37.0
Silt, slightly to moderately clayey, dark yellowish-

brown; contains some very fine sand............... 37.0 39.0

Silt, moderately clayey, slightly sandy, yellowish-

brown; contains some iron-staining; moderately

sandy below 46 ft. ... ... ... i e e e 39.0 50.0
Silt, slightly to moderately clayey, slightly to

‘moderately sandy, brown to light yellowish-brown;

sand 1s very fine; below 74 ft, very sandy........ 50.0 80.0
Sand, slightly silty; sand is very fine to fine..... 80.0 83.0
Silt, moderately sandy, light yellowish brown;

sand is very fine to fine........ . . ... .. 83.0 85.0
Sand, very fine to medium.............. f e e e e 85.0 92.0
Silt, very sandy: sand is very fine to fine......... 92.0 98.3
Sand, very fine to medium, some coarse.............. 98.3 114.5
Silt, very sandy, slightly clayey, yellowish brown;

sand is very fine to fine......... ... . i i i, 114.5 121.0
Sand, very fine to medium, some coarse.............. 121.0 155.3
Silt, sandy, slightly clayey, brownish-yellow....... 155.3 155.8
Sand, very fine to medium............ . i, 155.8 160.0
Silt, slightly to moderately clayey, slightly sandy,

yellowish brown; sand is very fine................ 160.0 165.0

Silt, moderately to very sandy, slightly clayey,
vellowish-brown to light yellowish-brown; sand is

very fine to medium........ ... ... . . i i i, 165.0 180.0
Sand, very silty; sand is very fine to medium....... 180.0 188.0
Silt, very sandy, light yellowish-brown; sand is

very fine to fine.... ... . . ... i i i 188.0 193.0



Sand, very fine to very coarse, some very coarse....
Sand and gravel, coarse sand to medium gravel (60
PerCent gravel) @i ittt e e e e
Silt, sandy, slightly clayey, light yellowish-brown;
sand is very fine. ... .. ... i e e
Sand and gravel, medium sand to medium gravel, much
coarse sand to fine gravel............. ...,
Silt, moderately to very sandy, yellowish-brown;
sand 1s very fine. ... ... e e

Tertiary System - Miocene Series - Ogallala Group:

Silt, marly, very pale-brown..............ccueuunu..
Silt, moderately clayey, slightly sandy, very pale
brown; sand is very fine; moderately calcareous

below 269 fC. ... ... i e e e i
Sand, very sSilty. ... e e e
Marl, very sandy, pale vellow....... ..o innunn..
Sand, very fine to fine, marly............... ... . ...
Silt, very sandy, slightly to moderately clayey,

3 =
Sand, very fine to medium, much fine................
Clay, slightly silty, slightly sandy, pale olive....
Sand, slightly silty; sand is very fine to fine;

contains some sandstone and a few rootlets........
Silt, moderately sandy, slightly to moderately

clayey, very slightly calcareous, olive; sand is

very fine to fine..... ... . ... .. ... e
Silt, slightly to moderately clayey, slightly sandy,

very slightly calcareous, dark brown; sand is

very fine. . .. e
Sand, moderately silty; sand is very fine to fine...
Silt, very sandy, light brownish-gray...............
Sand, slightly silty, very calcareous; sand is very

fine to fine, some medium. ... ... oo v
Sand, very fine to medium; contains a few rootlets

and limy nodules. .. ...ttt
Silt, very sandy, slightly clayey, moderately

calcareous, light gray; sand is very fine to fine.
Sand, very fine to coarse, much fine to medium sand;

contains rootletsS. .. ... i e e
Silt, slightly to moderately clayey, slightly sandy,

light gray to light brownish gray; sand is very

Fime . e
Sand, very fine to coarse; contains rootlets........
Silt, moderately sandy, slightly clayey, brown;

sand is very fine to fine.......... . .. .. ..
Sand, slightly gravelly, fine sand to fine gravel

(5 percent gravel), rootlets..........iinun...
Silt, slightly to moderately clayey, yellowish

brown to light brownish-gray

......................
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sand, slightly gravelly, fine sand to fine gravel
(3 to 5 percent gravel); contains a clay lense

from 442 to 443 feet.. ... i i i i e 419.0 451,
Clay, moderately silty, olive........... .. 451.0 453,
Sand, slightly gravelly. Fine sand to fine gravel

(5 percent gravel), much medium to coarse sand.... 453.0 475.
Claystone, siliceous, oOlive....... ..ottt 475.0 476 .
Gravel, lithic claystone and calcareous rock

fragments. ..ot e e e e 476 .0 478.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Shale, gray, slightly calcareous...........ccocoen... 478.0 480.
Shale, dark gray, slightly calcareous............... 480.0 500.

o

[oNe]
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05N 18W 22BBBB 25-A-48

Test Hole #25-A-48
(5-18-22bbbb)
Phelps County

Location: NW NW NW NW sec. 22, T. 5 N., R. 18 W., approximately
26 feet gsouth and 163 feet east of northwest corner.
Ground elevation: 2,317 ft (t). (Holdrege East 7.5 min. guadrangle)
Depth to water: Unknown. Test-hole caved at 161 ft (8-19-48).
No e-log available
Depth, in feet

From To
Quaternary System, undifferentiated:
Soil: silt, dark DroOWD. ...ttt e e i e 0.0 3.0
Silt, medium buff to dark gray..............c. ... 3.0 29.0
Silt, light to medium reddish brown................. 29.0 50.0
Silt, in part sandy, light buff to gray, contains
very fine sand, slightly calcareous from 70.0 to
Bl .0 Fh .t e e e e e 50.0 117.5
Sand and gravel, grayish tan to yellow and pink,
texture grades from fine sand to coarse gravel.... 117.5 183.0
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, moderately calcareous, grayish tan....... 183.0 185.0
Sand, medium grayish tan, medium texture............ 185.0 190.0
Sandstone and marl, interbedded, medium gray to
Whaite . o e e 190.0 207.5
Silt and sand, interbedded, moderately calcareous,
light gray to tan........c.uiiiiini i, 207.5 214 .5
Sand, medium grayish tan, texture grades from fine
to medium sand. .. ... ..t e e e e e 214.5 240.0
Sandstone and siltstone, interbedded, slightly to
moderately calcareous, light tan to white......... 240.0 245.0
Sandstone, slightly to moderately calcareous, light
grayish tan...... .. e e 245.0 260.0
Sandstone, slightly silty, medium tan, few pebbles.. 260.0 270.0
Sandstone, reddish tan, silty below 275.0 ft........ 270.0 287.5
Silt, clayey to sandy, dark reddish tan, contains
fine sand. . ... ... i 287.5 294.0
Sand and gravel, gray to yellow and pink, texture
grades from fine sand to fine gravel.............. 294.0 298.0
Sand, silty, light gray..........c.cuiiiinv.... 298.0 306.0

Sand, light grayish tan, texture grades from fine to
coarse sand, few clay shale fragments below 310 ft 306.0 313.5
Clay, medium reddish brown, some interbedded, light

gray sandy clay from 320.0 to 325.0 ft............ 313.5 334.0
Sand and gravel, texture grades from coarse sand to

medium gravel, few red clay fragments............. 334.0 362.5
Silt, moderately calcareous, light gray, some inter-

bedded sand below 370.0 ft..............uurin.... 362.5 378.0



Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay shale, moderately calcareous, medium gray...... 378.0 400.0

10



0SN 19W 19BBBB 28-~B-48
Test Hole #28-B-48
(5-19-19bbbb)
Phelps County

Location: NW NW NW NW sec. 19, T. 5 N., R. 19 W., approximately

53 feet south and 19 feet east of northwest corner.
Ground elevation: 2,391 ft (i). (Loomis 7.5 min. quadrangle)
Depth to water: 187.8 ft (8-17-48).
No e-log available.

Depth, in feet
From To
Quaternary System, undifferentiated:
Soil: silt, slightly clayey, dark brownish gray.... 0.0 2.0
Silt, in part moderately calcareous, brownish buff
with gray tint, few gastropod shells.............. 2.0 28.0
Silt, soil-like, reddish brown..........oviiienen.. 28.0 32.0
Silt, in part sandy, reddish tan, contains very fine
sand. .. ..t e e e e e et 32.0 40.0
Silt, slightly clayey, slightly to very calcareous,
light reddish tan........ .. ... 40.0 50.0
Silt, moderately calcareous, tannish gray, contains
very fine to fine sand below 57.0 ft., reddish tan
below 60.0 fL. ... ittt ittt et e et 50.0 75.0
Silt, very sandy, slightly to moderately calcareous,
brownish tan with gray tint, contains very fine to
medium sand with some coarse sand, contains a few
rootlets below 84 .5 ft. ... ... .. ann.. 75.0 93.0
Silt, in part sandy silt, reddish tan, contains very
fine sand, brownish gray to buff and moderately
calcareous below 110.0 ft........ .. ..., 93.0 120.0
Silt, slightly calcareous, brownish gray, contains
very fine to medium sand below 125.0 ft........... 120.0 140.0
Silt, sandy, to sand, silty, tannish brown, contains
fine to medium sand with some coarse gand......... 140.0 145.0
Sand, brownish gray with some pink grains, texture
grades from fine to medium sand with some coarse
L= o L 145.0 170.0
Silt, sandy, moderately calcareous, light brownish
gray, contains some fine sand..................... 170.0 173.0
Sand and gravel, brownish gray to pink, texture
grades from fine sand to medium gravel with some
coarse gravel. . ... e et e 173.0 298.0
Silt, in part clayey to sandy, light gray........... 298.0 300.0
Sand and gravel, brownish gray to pink, texture
grades from medium sand to medium gravel.......... 300.0 316.0
Tertiary System - Miocene Series - Ogallala Group:
Silt, sandy to slightly clayey, light greenish to
brownish gray, contains very fine to fine sand,
slightly calcareous below 320.0 ft................ 316.0 325.0

11



Silt, slightly sandy, slightly to moderately calcar-
eous, grayish tan with pink tint, light gray and

very calcareous below 330.5 ft......... ... ... 325.0 334 .
Silt, very calcareous, brownish tan................. 334.5 338,
Silt, very sandy, light gray with green tint........ 338.0 342.
Silt, clayey, slightly calcareous, brownish tan with

Pink tint. ... .. e 342.5 350.
Sand and some gravel, gray with pink tint, texture

grades from very fine sand to fine gravel......... 350.0 353.
Silt, slightly sandy, very calcareous, light gray... 353.0 354 .
Silt, slightly clayey, slightly calcareous, light

greenish gray. . vttt e e e 354.5 385.
Silt, slightly sandy, very slightly calcareous,

light greenish gray..........iiiii .. 385.0 395.
Silt, slightly clayey to slightly sandy, light

brownish tan....... ... 395.0 400.

Sand and some gravel, light brownish gray, texture
grades from fine sand to fine gravel, silty in
UPPer Part . . e e e e e 400.5 418.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, moderately to very calcareous, very light gray 418.0 422,
Clay shale, moderately calcareous, medium gray...... 422.0 440,

12
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05N 20W O1BBBB 29-B-48

Test Hole # 29-B-48
(5-20-1bbbb)
Phelps County

Location: NW NW NW NW sec. 1, T. 5 N., R. 20 W., approximately
12 feet south and 60 feet east of northwest corner.
Ground elevation: 2,443 ft (i). (Loomis 7.5 min. quadrangle)

Depth to water: Unknown. Test-hole caved at 21.2 ft (8-19-48).

No e-log available.
Depth,

in feet

From
Quaternary System, undifferentiated:

Soil: silt, very slightly sandy, dark brownish

gray, contains very fine to fine sand............. 0.0
Silt, moderately clayey, dark grayish brown, medium

grayish brown below 3.0 ft.......... .. ... ... 2.0
Silt, slightly to moderately calcareous, very light

buff gray, fine texture, contains a few gastro-

pods, very light brownish yellow below 5.0 ft.,

less gastropods from 15.0 to 20.0 ft.............. 3.5
Silt, slightly clayey, very light brown............. 25.0
Silt, soil-1like, brown, moderately clayey and

grayish brown below 30.0 ft......... ... ... 27.5
Silt, moderately clayey, light yellowish brown,

coarse texture, embedded very fine and fine sand,

slightly calcarecus and very light brown with a

pink tint below 35.0 ft....... ... . .. 32.5
Silt, slightly to moderately calcareous, very light

brown, fine to coarse texture, embedded very fine

to fine sand, contains a few limy nodules, slight-

ly clayey from 42.5 to 45.0 ft., slightly lighter

and very calcareous below 60.0 ft................. 40.0
Silt, sandy, moderately calcareous, light brown with

a red tint, contains very fine to fine sand....... 70.0
Sand, moderately silty, slightly calcareous, light

brown, texture grades from very fine to medium

with a trace of coarse sand, moderately rounded

and very frosted, more silty below 80.0 ft........ 75.0
Sand, very light brown, texture grades from very

fine to coarse sand, principally quartz and a

trace of pink feldspar, very rounded and frosted.. 82.5
Silt, sandy, moderately calcareous, very light

brown, contains very fine to coarse sand.......... 99.0
Sand, texture grades from fine to coarse sand,

principally quartz, very rounded, moderately

frosted and slightly polished..................... 101.5
Silt, slightly sandy, moderately calcareous, light

brown, coarse texture, contains very fine to fine

sand, contains a few rootlets..................... 109.0
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Sand, texture grades from very fine to medium and
some coarse sand, very rounded, moderately frost-
ed and polished. .... ... ...

Silt, slightly sandy, very slightly calcareous,
yellowish brown, coarse texture, contains very
fine to fine sand......... .. .. e

Silt, sandy, very slightly calcareous, yellowish
brown, contains very fine sand, contains a few
limy concretions below 135.0 ft...................

Silt, very slightly calcareous, light brown with a
yellow tint, fine to coarse texture...............

Siltstone, slightly sandy, very calcareous, light
brownish gray, contains very fine sand and a trace
of fine sand, in part marly and well indurated,
less sandy and slightly calcareous below 145.0 ft.

Silt, light brown, fine to coarse texture, slightly
clayey from 152.8 to 155.0 ft. and below 165.0
ft., yellow tint below 155.0 ft., slightly sandy,
very fine below 175.0 ft., contains very fine to
medium sand below 180.0 ft..........vuiunenunn..

Silt, moderately sandy, in part very calcareous and
indurated, very light brown, contains very fine to
fine sand with some medium sand, light brown, more
medium sand below 190.0 ft.......... ... ..

Sand, texture grades from very fine to very coarse
sand and a trace of fine gravel, principally
quartz and a trace of light colored and pink feld-
spar, some rounded, frosted and a few polished
= £

Sand and gravel, texture grades from medium sand to
fine gravel and some medium gravel, principally
quartz and some pink feldspars, contains 35 per-
cent gravel. . ... ... e

Sand and some gravel, texture grades from fine to
very coarse sand and some fine to medium gravel,
principally quartz and some feldspar, contains 15
percent gravel, rounded, frosted and moderately
pPolished. ... ..

Sand and gravel, texture grades from medium sand
to medium gravel, quartz and feldspar, contains 50
percent gravel, some iron stains from 210.0 to
220.0 ft., very polished below 220.0 ft...........

Sand and gravel, texture grades from fine to very
coarse sand and some fine gravel, principally
quartz, moderately rounded and frosted with a
trace of polished grains, 15 to 20 percent gravel
O 245.0 Et. . i e e e,

Sand and gravel, light yellow, texture grades from
medium sand to medium gravel, quartz and feldspar,
40 percent gravel from 250.0 to 255.0 ft., 50 to
70 percent gravel below 255.0 ft............uo....
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Silt, slightly clayey, moderately calcareous, light
brown, grading very fine to medium sandy, some
white calcareous spots and slightly indurated
below 290.0 fh. ...t i i i e i eien e

Sand, texture grades from fine to very coarse and a
trace of fine gravel, contains much gquartz and a
trace of pink feldspar, very polished.............

Tertiary System - Miocene Series - Ogallala Group:

Sandstone, very calcareous, white, texture grades
from very fine to medium and a trace of coarse
sand, contains a few rootlets.....................

Sand, texture grades from fine to very coarse sand,
contains much quartz and some feldspar, moderately
rounded, very polished, slightly finer below 310ft

Marl, slightly sandy, white, contains very fine to
fine sand. . ... .. i e e

Silt, sandy, light yellowish gray, in part calcar-
eous, contains very fine to fine, some medium sand

Sand, texture grades from fine to very coarse sand,
contains much quartz, moderately rounded, very
POLlished. . it e e e e e

Sandstone, very calcareous, light yellowish gray,
texture grades from very fine to fine and a trace
of medium sand. ........ . e e

Silt, moderately sandy, light gray, contains very
fine sand, in part marly.. ...t

Sand, silty, to silt, sandy, light yellow with a
green tint, contains very fine to fine sand, con-
solidated below 342.5 ft....... ... ...

Sandstone, in part silty and clayey, light yellow
with a green tint, contains very fine to fine sand

Silt, clayey, light brownish gray, mottled brown
from 354.5 to 360.5 ft., moderately to very cal-
careous and light greenish gray below 360.5 ft.,
sandy and contains a few thin limy nodular zones
below 365.0 ft.. ..t i i

Sand, texture grades from fine to coarse sand and
a trace of fine gravel, principally quartz........

Silt, sandy, moderately calcareous, very light gray
with a brown tint, contains many calcareous nodu-
lar fragments below 390.0 ft....... e,

Silt, clayey, moderately calcareous, brownish tan...

Sandstone to marl, light gray with a pink tint......

Silt, slightly clayey to slightly sandy, slightly
calcareous, light greenish gray, some pink limy
layers below 420.0 ft., very sandy below 426.0 ft.

Sandstone and some silt, sandy, interbedded, light
greenisSh gray . @i it ittt e i e e e

Silt, clayey to slightly sandy, slightly calcareous,
reddish brown

.....................................
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Sand, light brownish gray, texture grades from very
fine to very coarse, contains some fine gravel
below 460.0 ft.....c. ittt e iiiieen 445.0 467.0
Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:
Clay, slightly silty, moderately to very calcareous,

very light gray......... i 467.0 471.5
Clay, very calcareous, very light gray with some
yellow limonite stains........... ..., 471.5 475.0
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05N 20W 31CCCC 32-A-48

Test Hole #32-A-48
(5-20-31lccece)
Phelps County

Location: SW SW SW SW sec. 31, T. 5 N., R. 20 W., approximately
3 feet north and 324 feet east of southwest corner.
Ground elevation: 2,279 ft (t). (Oxford 7.5 min. guadrangle)
Depth to water: 88.4 ft. (8-27-48)
No e-log available.
Depth, in feet

From To
Quaternary System, undifferentiated:
Soil and road fill: silt, sandy, dark brown, con-
tains fine sand. .. ... ... i i i e e 0.0 1.5
Soil: clay, silty, medium brown.................... 1.5 3.0
Silt, brownish buff, few gastropod shells........... 3.0 27.0
Silt, clayey, medium brownish buff.................. 27.0 28.5
Silt, clayey, soil-like, dark brown................. 28.5 32.0
Silt, clayey, light to medium brownish tan, few thin
calcareous zones, slightly sandy below 70.0 ft.... 32.0 75.0
Silt, clayey to sandy, light brownish tan, contains
fine sand, few thin calcareous zones.............. 75.0 80.0
Tertiary System - Miocene Series - Ogallala Group:
Silt, very calcareous, white and brownish tan....... 80.0 83.0
Silt, sandy, and sand, calcareous, light grayish
whife Lo DroWn. ... ..ttt i ettt iieee e 83.0 87.0
Silt, sandy, light greenish gray with yellow tint... 87.0 88.0
Sandstone, slightly calcareous, light gray to white. 88.0 94.0

Sand to sandstone, light brownish gray, texture

grades from fine to coarse sand with trace of fine

gravel. . .. e e e e e .. 94.0 110.0
Sand and gravel, brownish gray to pink, texture

grades from medium sand to medium gravel with some

COaYSEe gravel. . ittt ettt et e e e e 110.0 116.0
Sandstone, light brownish gray, contains many root-

lets, texture grades from fine to medium sand..... 116.0 125.0
Silt, slightly calcareous, white......... ... .. 125.0 129.5
Sandstone, brownish gray, texture grades from fine

to medium sSand. . ......i ittt e e e 129.5 134.5
Silt and clay, in part slightly calcareous, grayish

177 B 134.5 139.5
Sandstone, brownish gray to white, texture grades

from fine to medium sand............cciiiiiiiin... 139.5 170.0

Sand, light brownish gray, texture grades from fine
to medium sand, few calcareous zones below 180.0

i o 170.0 193.0
Silt, sandy, light gray........c.ciiiii .. 193.0 194.5
Silt, light reddish brown, some clay below 200.0 ft. 194.5 206.0
Sand and some gravel, light brownish gray to pink,

texture grades from fine sand to fine gravel...... 206.0 235.0
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Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:
Clay, light gray, few limonitic flecks and fragments 235.0 243.0
Clay shale, very dark gray with brown tint.......... 243.0 248.0
Clay shale, in part slightly calcareous, dark gray.. 248.0 260.0
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06N 17W 13DDDD 41-B-47

Test Hole #41-B-47
(6-17-13dddd)
Phelps County

Location: SE SE SE SE sec. 13, T. 6 N., R. 17 W., approximately
116 feet north and 10 feet west of southeast corner.
Ground elevation: 2,217 ft (i). (Axtell West 7.5 min. quadrangle)
Depth to water: Unknown; Test-hole caved at 65.2 ft (8-21-47).
No e-log available.
Depth, in feet
From To
Quaternary System, undifferentiated:

Road fill: silt, slightly clayey, dark brownish gray 0.0 1.0
Soil: silt, very dark brownish gray................ 1.0 3.5
Silt, moderately clayey, very slightly calcareous,

medium grayish brown........... ... 3.5 5.0
Silt, slightly clayey, moderately calcareous, light

brownish gray, contains a few limonitic flecks.... 5.0 7.5
Silt, moderately calcareous, light buff to yellowish

gray, contains a few limonitic flecks and nodules. 7.5 10.0
Silt, moderately calcareous, very light buff gray,

contains many limonitic flecks and nodules from

15.0 to 17.5 ft., less calcareous below 20.0 ft... 10.0 27.0
Silt, very slightly clayey, very light brown,

slightly darker from 27.0 to 28.0 ft.............. 27.0 30.5

Silt, slightly clayey, soil-like, brown and a trace

of dark grayish brown, embedded fine to very

coarse sand, medium grayish brown with a yellow

tint from 32.0 to 33.5 ft. ... e e 30.5 33.5
Silt, sandy, very slightly calcareous, light brown-

ish gray with a yellow tint, contains very fine to

fine sand. ... ..t e e e 33.5 40.0
Silt, sandy, to sand, silty, light brownish gray
with a yellow tint; sand is very fine to medium... 40.0 45.0

Sand, silty, very light yellowish brown, texture

grades from very fine to coarse and a trace of

very coarse sand........ et e 45.0 50.0
Sand, slightly silty, very light brownish gray, tex-

ture grades from very fine to medium and some

coarse sand, principally quartz, very rounded and

frosted, slightly coarser below 55.0 ft., contains

some silty zones below 64.5 ft.................... 50.0 68.5
Silt, slightly clayey to slightly sandy, very

slightly calcareous, very light brown, contains

very fine to fine sand......... ...t 68.5 70.0

Silt, slightly clayey to very sandy, very light

brown, contains very fine to medium sand, some

embedded coarse sand and gravel below 75.0 ft..... 70.0 80.0
Silt, very sandy, contains very fine to fine sand,

some coarser sand and fine to coarse gravel....... 80.0 85.5
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Sand and gravel, brownish gray, texture grades from
fine sand to fine gravel, contains some limonitic
o= 15 o Y- 1 e

Sand and gravel, light brownish gray, texture grades
from fine sand to medium gravel, contains a trace
of coarse gravel below 100.0 ft., slightly finer
and some limonitic stains below 130.0 ft., con-

tains a yellowish brown clayey silt from 137.0 to
138.0 £l . ittt e et e e e e e e e e e

Sand, light brownish gray with a yellow tint, tex-
ture grades from fine to very coarse sand and a
trace of fine to medium gravel............. ... ...

Sand and gravel, light brownish gray with a yellow
tint, texture grades from medium sand to medium
gravel with a trace of coarse gravel..............

Sand and some gravel, light brownish gray, texture
grades from fine to coarse sand with some very
coarse sand to fine gravel..... ... ... . . i

Silt, slightly clayey, slightly sandy, slightly
calcareous, light brownish gray; sand is very fine
to fine, trace medium sand; moderately clayey from
185 to 195 ft below 195, moderately sandy.........

Silt, slightly clayey, slightly sandy, slightly
calcareous, brownish gray; sand is very fine;
contains hard zones from 200.0 to 200.5 ft. and
from 209.8 to 210.0 ft; contains a few rootlets
from 205 O 210 Fh ..ttt e e e e

Sand and gravel, light brownish gray, texture grades
from fine sand to fine gravel............. .. ... ...

Tertiary System - Miocene Series - Ogallala Group:

Clay and limestone, interbedded, light brownish tan.
Silt, clayey, light reddish tan, contains several
thin hard limy layers, blocky, contains some green
clay below 255.0 ft. ... i i e
Silt, clayey, reddish brown, contains a brown sand-
stone layer from 260.0 to 261.0 ft................
Sandstone, light brownish tan, texture grades from
very fine to medium sand........... . ..,
Marl, white..... ..ttt it i ettt i eeeaa,
Silt, slightly clayey to sandy, slightly calcareous,
light greenish gray, contains some hard limy zones
below 285.0 ft. ... ittt ittt ittt
Clay, very calcareous, light gray...................
Silt, sandy, light greenish gray, contains very fine
to fine sand, moderately calcareous with hard
zones below 295.0 ft..... ... i i e e e,
Silt, sandy, and clay, interbedded, moderately cal-
careous, light greenish gray, contains very fine
=T 2 1 O
Sand, silty, slightly calcareous, light greenish
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Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Clay shale, moderately calcareous, medium gray, dark
gray below 330.0 ft.. ... ittt 327.0
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06N 18W 15CCCC, 27-A-48
Test Hole #27-A-48
(6-18-15cccc)
Phelps County

Location: SW SW SW SW sec. 15, T. 6 N., R. 18 W., approximately
17 feet north and 68 feet east of southwest corner.
Ground elevation: 2,323 ft (i). (Holdrege East 7.5 min. quadrangle)
Depth to water: 124.9 ft (8-20-48).
No e-log available.
Depth, in feet

From To
Quaternary System, undifferentiated:

Soil: Silt, dark brown.......... ..., 0.0 1.5
Silt, light to medium buff, few calcareous nodules.. 1.5 15.0
Silt, sandy, medium reddish brown, contains very

fine sand. .. ... e e e e e, 15.0 20.0
Sand, light reddish brown to tan, texture grades

from fine to coarse sand......... ... ... 20.0 61.5
Silt, light reddish brown to tan.................... 61.5 70.0
Silt, sandy, reddish tan, contains very fine sand... 70.0 80.0
Silt, slightly clayey, medium brown................. 80.0 82.0
Silt, light gray, few calcareous nodules............ 82.0 96.0
Silt, sandy, grayish tan, contains very fine sand... 96.0 99.5
Sand, slightly silty, tan, very fine texture........ 99.5 105.0
Sand, grayish tan to yellowish gray, texture grades

from fine to coarse sand, silty from 120.0 to

124 .5 Et .. e e e e 105.0 136.0
Silt, sandy, grayish tan, very calcareous below 143.5

5w 136.0 145.0
Sand and gravel, gray to yellow and pink, texture

grades from medium sand to medium gravel.......... 145.0 170.0

Tertiary System - Miocene Series - Ogallala Group:

Siltstone, sandy, light brown, calcareous rootlets.. 170.0 177.0
Silt, very slightly clayey, light gray.............. 177.0 181.0
Sandstone, grayish tan, granular.................... 181.0 198.0
Limestone, white to light blue...............co..... 198.0 199.0
Sandstone, very calcareous, grayish white to light

B 199.0 221.0
Sand, in part slightly silty, light gray, fine

L= b 221.0 240.0
Sandstone, light tannish gray with greenish tint.... 240.0 257.0
Siltstone, moderately calcareous, light gray........ 257.0 260.0
Sandstone, tannish gray, granular................... 260.0 265.0
Siltstone, very calcareous, light gray.............. 265.0 270.0
Sandstone, tannish gray, granular................... 270.0 280.0
Sand, slightly calcareous, tannish gray, very fine

Lo £ v o = 280.0 285.0
Siltstone, slightly calcareous, light gray, some

very fine sand below 290.0 ft..................... 285.0 300.0
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Silt to sandstone, very calcareous.................. 300.
Gravel, reddish gray, medium textured............... 311.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation: .
Clay, moderately calcareous, yellowish gray and

Whit e, oo e e e e e 317.
Clay shale, moderately calcareous, dark gray........ 348.
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06N 20W 06ADDD 34~B-47

Test Hole #34-B-47
(6-20-6addd)
Phelps County

Location: SE SE SE NE sec. 6, T. 6 N., R. 20 W., approximately
2,618 feet south and 14 feet west of northeast corner.
Ground elevation: 2,516 ft (t). (Bertrand SE 7.5 min. quadrangle)
Depth to water: Unknown. Test-hole caved at 230 ft (8-7-47).
No e-log available.
Depth, in feet
From To

Quaternary System, undifferentiated:
Soil and road fill: silt, clayey, to clay, silty,
dark brownish black....... ... .. ... 0.0 3.5
Silt, slightly clayey, slightly calcareous, brownish
to buff gray, few calcareous nodules, few gastro-

pod shells and limonitic nodules below 8.0 ft..... 3.5 39.0
Silt, soil-like, slightly clayey, dark brown with

slight reddish tint, some limonitic stains........ 39.0 42.0
Silt, in part slightly clayey, slightly calcareous,

grayish tan with slight pinkish tint.............. 42.0 70.0

Silt, slightly calcareous, tannish gray with pinkish

tint, moderately calcareous with few rodent bones

below 75.0 Fh. .ttt it e e e e e e 70.0 80.0
Silt, in part slightly clayey, slightly calcareous,

grayish tan with pinkish tint, less clayey below

O T i 80.0 95.0
Silt, sandy, to sand, silty, slightly calcareous,

tannish gray, contains very fine to fine sand with

some medium sSand. . ... ...ttt e e 95.0 150.0
Sand, brown to tannish gray, texture grades from

fine to medium sand with some coarse sand, a few

silt layers from 150.0 to 155.0 ft................ 150.0 170.0
Silt, sandy to slightly clayey, in part slightly

calcareous, tannish gray, contains fine sand...... 170.0 190.0
Silt, tannish gray, intermittent calcareous zones... 190.0 207.0
Silt, sandy, to sand, silty, tannish gray, contains

fine to coarse sand with some gravel.............. 207.0 228.0
Sand and gravel, brownish gray, texture grades from

very fine sand to medium gravel................... 228.0 245.0
Gravel and some sand, tannish gray, texture grades

from medium sand to coarse gravel................. 245.0 262.5

Tertiary System - Miocene Series - Ogallala Group:
Sand, brownish gray, texture grades from fine to

COAYSE SANA. it ittt ittt ettt it ettt eeennnaeeennas 262.5 267.0
Sand, silty, to sand, tannish gray, fine texture,

some sandstone below 270.0 ft..................... 267.0 278.0
Sandstone, very calcareous, light tannish gray...... 278.0 280.0
Silt, clayey to slightly sandy, very calcareous,

very light greenish gray...........iuiiiiinnnnen.n.. 280.0 282.5



Silt, in part slightly clayey, reddish tan, calcar-

eous zones and rootlets below 285.0 ft............ 282.
Limestone, light tannish gray.............. . . ... 290.

Sand and some gravel, tannish gray, texture grades
from  fine sand to fine gravel, some interbedded

s1lt to sandy sSilt. ... .ttt i e e 290.
Sand, silty, to silt, sandy, tannish gray........... 300.
Silt, reddish brown. .. ...... ...ttt ennnnn 306.

Sand and gravel, tannish gray, texture grades from

fine sand to medium gravel with some coarse gravel 308.

Sand, silty, in part very calcareous, light green to

light gray, few rootlets....... ... .. ... .. 315.
Sandstone, very calcareous, light gray, few rootlets 3209.

Sand, silty, to silt, sandy, moderately to very cal-

careous, very light buff gray................ .. ... 330.

Sandstone to limestone, white to very light buff

B 0 340.

Sandstone, in part slightly calcareous, grayish

L = o 350.

Silt, sandy, to sand, silty, light greenish gray

with slight brownish tint............. ... ... ... .. 358.

Sand, in part slightly silty, light brownish gray
with slight greenish tint, texture grades from

fine to coarse sand. ... ... ittt it 404 .

Silt, sandy, brownish gray, some interbedded light

grayish green clayey silt........ ... 411.

Sand, grayish tan, texture grades from medium to

coarse sand, slightly silty below 421.0 ft........ 414.

Sand, brownish gray with slight greenish tint, tex-

ture grades from medium to coarse sand............ 428.

Sandstone to limestone, light gray with slight buff

ot o o 434,

Silt, clayey, to clay, silty, brownish gray with
slight greenish tint, grayish green and calcar-

eous below 445.0 ft..... ... it 441.
Clay, brownish tan, few calcareous zones............ 470.

Sand, silty, to sandstone, light gray to brownish

Sand, silty, very calcareous, light gray with slight

buff tint. .. . .. i e e e e 480.
Clay, reddish tan, few thin calcareous zones........ 485.

Sand, in part slightly silty, brownish gray, texture

grades from very fine to medium sand.............. 494,

Silt, sandy, to sandstone, very calcareous, light

= O 505.

Sand, in part slightly silty, brownish gray, texture
grades from very fine to medium sand, medium to
coarse sand below 520.0 ft
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Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, slightly calcareous, light to medium gray,

many limonitic stains............co iy 538.0 540.5
Clay shale, slightly to moderately calcareous, dark
o = 540.5 560.0
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06N 20W 14DDDD 30~-B-48
Test Hole #30-B-48
(6-20-14dddd)
Phelps County

Location: SE SE SE SE sec. 14, T. 6 N., R. 20 W., approximately

228 feet north and 6 feet west of southeast corner.
Ground elevation: 2,448 ft (i). (Loomis 7.5 min. quadrangle)

Depth to water: Unknown. Test-hole caved at 192.93 ft (8-19-48).

No e-log available.

Depth, in feet
From To
Quaternary System, undifferentiated:
Soil and rocad fill: silt, medium grayish brown..... 0.0 2.0
Soil: silt, dark to very dark brownish gray........ 2.0 5.0
Silt, light brownish tan, few gastropod shells,
slightly calcareous from 13.5 to 17.0 ft., gran-
ular below 15.0 ft.. ... . it it 5.0 33.5
Silt, soil-like, very slightly calcareous, dark
reddish brown. . .... ...ttt i e 33.5 38.0
Silt, sandy, light brownish tan, contains very fine
sand, slightly calcareous below 40.0 ft........... 38.0 53.0
Silt, light brownish tan with gray tint, contains
some very fine sand below 58.0 ft................. 53.0 66.5
Silt, sandy, slightly to moderately calcareous, very
light brownish tan, contains very fine sand, few
calcareous nodules. ... ... ...ttt ittt 66.5 124.0
S8ilt, sandy to slightly clayey, slightly to moder-
ately calcareous, light gray with tan tint, con-
tains very fine to fine sand.......... ... ... ...... 124.0 131.0
S$ilt, sandy, to sand, silty, light gray with tan
tint, contains very fine to coarse sand, some
limonitic stains. .. ...ttt i 131.0 140.0
Sand and some gravel, light gray, texture grades
from very fine sand to fine gravel................ 140.0 153.0
Silt, sandy, light brownish tan, contains very fine
to fine sand, some limonitic stains............... 153.0 166.0
Silt, light grayish tan, some limonitic stains from
166.0 Lo 170.0 ft. .ttt ittt e e, 166.0 175.0
Silt, very slightly sandy, light grayish tan, con-
tains very fine to fine sand................... ... 175.0 183.0
Sand and gravel, brownish gray to pink, texture
grades from fine sand to coarse gravel............ 183.0 228.0
Tertiary System - Miocene Series - Ogallala Group:
Silt, slightly clayey to sandy, light pinkish gray,
contains fine sand........... i i i e 228.0 230.0
8ilt, sandy, to sand, slightly to moderately calcar-
eous, light brownish gray, texture grades from
fine to medium sand....... ... ... i e e 230.0 233.5
Silt, clayey, moderately to very calcareous, light
gray to light brownish tan................. . ...... 233.5 240.0



Marl, light gray...... .o
Siltstone, sandy, moderately calcareous, light
Joxae) ;s =T o= 5 W L
silt, sandy, light greenish gray, contains very fine
o fine Sand. ... i ittt e it i e e e
Sandstone, moderately calcareous, light brownish
gray, few rootlets..... ... .. it
silt, clayey, brownish tan, blocky, few calcareous
zones, brown to light tan below 260.0 ft..........
Sandstone, moderately to very calcareous, light
green to tannish gray............. .o,
Sandstone, silty, slightly to moderately calcareous,
light grayish tan, texture grades from fine to
MEAIUM SANMA. o o v v vt e et e v e e s eaotenseeonaoaeescnnsnes
Sand, slightly silty, light gray, texture grades
from very fine to medium sand with some coarse
= s o R A A
Sandstone, silty, very calcareous, light gray with
L= o N i 1o & o
Sand, silty, to silt, sandy, light gray with slight
greenish tint..... ... it
Sandstone, light greenish gray, texture grades from
very fine to coarse sand, moderately calcareous
and tannish gray below 310.0 ft................ ...
Silt, sandy, to sandstone, very calcareous, light
gray with tan tint....... ... .. i i
Sandstone, silty, in part moderately calcareous,
grayilsh Can. ... ...ttt
Sand, silty, to silt, sandy, slightly to very cal-
careous, light gray with tan tint.................
Sandstone, moderately to very calcareous, Very
light tannish gray........ .. ..
Sand, silty, moderately calcareous, light gray, some
very calcareous sandstone below 332.0 ft..........
Sandstone, moderately to very calcareous, light
greenish gray with tan tint............. ... it
Sand, silty, to silt, sandy, slightly to very cal-
careous, light gray........c.ooii it
Sandstone, slightly to very calcareous, light
brownish gray with tan tint, few rootlets.........
Sand and gravel, light gray to pink, texture grades
from very fine sand to medium gravel with some
COAYSE gravel. ...ttt et
Silt, sandy, light green to brownish gray, contains
very fine to coarse sand, some interbedded sand-
stone from 378.0 to 385.5 ft., calcareous below
O 2 =T T S oA
Sand and gravel, light gray to pink and light green,
texture grades from fine sand to medium gravel....
Silt, light brownish tan with pink tint.............
Silt, sandy, brownish tan, texture grades from fine
to medium sand with some coarse sand..............
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Sand and some gravel, light brownish gray to pink
and light green, texture grades from fine sand to

fine gravel. .. ... i e e e e 414.

Sandstone, silty, light greenish to tannish gray,

very fine texture. . ... ... i e 427.

Silt, sandy, slightly to moderately calcareous,
light tannish gray, contains very fine to fine

T 2 L 430.

Sandstone, slightly calcareous, 1light tannish gray,

texture grades from very fine to medium sand...... 436.

Silt, sandy to slightly clayey, moderately to very

calcareous, light gray with tan tint....... e 456.

Sand and gravel, greenish gray, texture grades from

fine sand to medium gravel, few limonitic nodules. 464.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Clay, moderately calcareous, light greenish gray,

some limonitic stains, light gray below 499.0 ft.. 496.

Clay shale, very calcareous, medium gray, darker
with depth, contains some aragonite below 515.0

O 505.
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07N 17w 01DA 10-31
Test Hole #10-31
(7-17-1da)
Phelps County

Location: NE SE sec. 1, T. 7 N., R. 17 W., original field log

unavailable, location is approximate.

cround elevation: 2,183 (i) . (Kearney SW 7.5 min. guadrangle)

Depth to water: 19.4 ft (1931)

No e-log available. Depth, in feet
From To

Quaternary System, undifferentiated:
Sand, gray, Very fine texture, principally quartz,

well rounded and FroSted. . ovee e mae e 0.0 19.0
sand and gravel, texture grades from medium sand to

GTAVEL .« e evveena ez 19.0 50.0
Gravel, texture grades from fine to coarse gravel... 50.0 73.0
cravel and sand, fine gravel, contains reworked limy

MAEETIAL . e oo emeemeasme s e st 73.0 80.0
sand, gray, principally quartz, rounded..........--- 80.0 85.0

Tertiary System - Miocene geries - Ogallala Group:

Clay, greenish gray, contains much silt, fine sand
NG MATL . c e v emoemm e e T 85.0 105.0
silt, sandy, calcareous, grayish green.............- 105.0 122.0
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07N 17W 24RAAA 39-B-47
Test Hole #39-B-47
(7-17-24aaaa)
Phelps County

Location: NE NE NE NE sec. 24, T. 7 N., R. 17 W., approximately
91 feet south and 28 feet west of northeast corner.

Ground elevation: 2,227 ft (i). (Kearney SW 7.5 min. quadrangle)

Depth to water: 60.9 ft (8-19-47) .
No e-log available.
Depth,

in

feet

From
Quaternary System, undifferentiated:

Soil: silt, slightly clayey to slightly sandy, dark

brownish gray, contains very fine to fine gand.. .. 0.0
Silt, very slightly calcareous, light brownish gray

with a yellow tint......... ... ... ... . . .. .. 7% 1.0
Silt, slightly to moderately calcareous, light buff

gray, contains many gastropods, slightly calcar-

eous and less gastropods below 15.0 ft............ 2.0
Silt, buff gray to light yellowish brown............ 20.0
Silt, soil-1like, slightly to moderately sandy, med-

ium brownish gray with a yellow tint, contains

very fine to medium sand............ .. .. . .. .. 26.0
Sand, slightly silty, light brownish gray, texture

grades from very fine to coarse sand.............. 27.5
Silt, soil-like, sandy, in part slightly clayey,

medium grayish brown, contains very fine to

medium sand................ 0 U T 34.0
Sand, light brownish gray, principally quartz, tex-

ture grades from very fine to medium with a trace

of coarse sand.............. .. .. 0 T 38.5
Sand, texture grades from fine to medium sand and a

trace of very fine and coarse sand, principally

quartz with traces of pink feldspar, texture

grades from very fine to medium with a trace of

coarse sand below 45.0 ft................ ... .. 40.0
Sand, texture grades from very fine to coarse with

some very coarse sand, principally quartz and a

trace of pink feldspar, slightly coarser texture

below 85.0 fr........ .. .. 0. L. L T 50.0
Sand, silty to slightly clayey, very slightly cal-

careous, light yellowish brown, texture grades

from very fine to medium sand with a trace of

coarse sand and fine gravel, contains slight

Limonitic stains............. . . .. U700 62.0
Sand, texture grades from fine to very coarse sand

with a trace of fine gravel, quartz and some pink

feldspar, some limonite stains, slightly coarser

texture below 75.0 ft................. ... ... . 70.5
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Sand and gravel, texture grades from medium sand to
medium gravel and a trace of coarse gravel, quartz
and some pink feldspar, much gravel below 110.0

e 90.

Sand and gravel, texture grades from medium sand to
medium gravel, quartz and pink and light colored

feldspar. .ot e e, 120.

Silt, slightly clayey, slightly sandy, light brown;
sand is very fine to fine; contains calcareous
zones at 148.5 ft, from 150.0 to 151.0 ft., and
from 177.5 to 177.6 ft; contains a few rootlets

below 175.0 £t. ..ttt e e 141.

Silt, slightly clayey, slightly sandy, slightly
calcareous, light brown; texture grades from
coarse silt to very fine sand; contains some thin
hard limy layers; moderately to very calcareous

below 215.0 fh. ...ttt 180.

Tertiary System - Miocene Series - Ogallala Group:

Silt, moderately sandy, slightly clayey, light
vellow-brown-gray; sand is very fine to medium;

contains small limy nodules...........o.uouuuun... 220.

Silt, clayey, light grayish green, contains some
limy nodular zones, blocky and reddish brown below

2230 Bt 222.

Sandstone, light brownish gray with a green tint,
fine texture, contains some rootlets, in part cal-
careous from 235.0 to 240.0 ft., grading silty and
darker and contains thin limy zones below 240.0

B 228.

Clay, silty, reddish brown, occasional thin limy
layers, interbedded with greenish gray clay below

264 .5 Bt . 245,

Sandstone, moderately calcareous, light yellowish to

greenish gray, fine texture....................... 288.

Sand to sandstone, light greenish gray, texture
grades from very fine to medium sand, fine texture

below 310.0 ft. ... .. i 300.

Sand, light brownish gray in part light green, tex-
ture grades from fine to medium with a trace of
coarse sand, slightly coarser texture below 325.0
ft., contains some sandstone and bright green silt

fragments below 335.0 ft.....ouviermmensnnnno.. 320.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay shale, moderately to very calcareous, medium
gray, contains a thin light gray limonitic stained
layer at 337.0 ft., dark gray below 340.0 ft.,
contains thin limonitic zones at 347.0 and 353.0

R 337.
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07N 17W 36DDDD 40-B-47

Test Hole #40-B-47
(7-17-36dddd)
Phelps County

Location: SE SE SE SE sec. 36, T. 7 N., R. 17 W., approximately
98 feet north and 8 feet west of southeast corner.
Ground elevation: 2,221 ft (i). (Kearney SW 7.5 min. guadrangle)
Depth to water: Unknown; Test-hole caved at 57.5 ft (8-20-47) .
No e-log available.
Depth, in feet

From To
Quaternary System, undifferentiated:
Soil: silt, dark brownish gray.........co.ocviea... 0.0 2.0
Silt, moderately clayey, medium grayish brown....... 2.0 3.0
Silt, moderately calcareous, very light buff gray,
contains a few limy nodules..............ct... 3.0 6.0
Silt, very slightly calcareous, light buff gray,
contains a few limonitic flecks................... 6.0 9.0

Silt, slightly calcareous, light brownish yellow

mottled very light gray, contains many limonitic

] = B T o 1= 9.0 13.0
Silt, very slightly calcareous, very light buff

gray, contains limonitic flecks, slightly calcar-

eous and a yellow tint below 15.0 ft.............. 13.0 20.0
Silt, light buff gray........oe i, 20.0 27.0
Silt, soil-1like, slightly clayey, moderately calcar-

eous, medium gray, contains a few gastropods...... 27.0 31.0

Silt, soil-like, slightly clayey to slightly sandy,

moderately calcareous, medium grayish brown, con-

tains very fine to medium sand, contains a few

small gastropPOdS. v vttt it it e e e i 31.0 33.0
Silt, slightly clayey to moderately sandy, slightly

calcareous, light brown with a yellow tint, con-

tains very fine to fine sand and some medium sand,

contains a few gastropod fragments................ 33.0 37.5
Sand, texture grades from very fine to medium with

some coarse sand, principally quartz, texture

grades from very fine to coarse with a trace of

very coarse sand below 40.0 ft.................... 37.5 60.0
Sand, texture grades from very fine to coarse sand,

principally quartz, contains a trace of light

vellowish gray silt from 60.0 to 66.5 ft., some

very coarse sand from 70.0 to 85.0 ft., contains a

trace of pink feldspar, slightly limonitic stains,

and texture grades from fine to very coarse sand

below 85.0 £ ... .ttt ittt 60.0 90.0
Sand, in part silty, texture grades from very fine
to coarse sand, much quartz.......... ..o 90.0 94 .0

33



Sand and gravel, texture grades from medium sand to
fine gravel with some medium gravel, guartz and

some feldspar, contains some limonitic stains..... 94 .

Gravel and some sand, brownish gray, texture grades
from fine to medium sand some coarse gravel and
some coarse to very coarse sand, quartz, some

feldspar and a few dark grains............ ... 100.

Sand and gravel, texture grades from medium sand to
fine gravel and some medium gravel, quartz and
some feldspars, slightly coarser texture below

126.0 FE. . e e 120.

Tertiary System - Miocene Series - Ogallala Group:

Silt, slightly sandy, light olive gray; sand is

very fine; contains ash shards; below 135 ft,
contains a few siliceous rootlets; below 140 ft,

sand is very fine tomedium............ ... . .. ... 132.

Sand, light grayish green, texture grades from fine

to very coarse with some fine gravel.............. 144 .

Silt, moderately clayey, slightly to very

calcareous, White. ... it et ettt ee e 152.

Sand, light brownish gray, texture grades from very
fine to fine with some medium sand, slightly

consolidated. .. e e e e e e e e 154 .
Marl, light gray.. ...ttt ettt e iiee e 1l62.

Sandstone, brownish gray, texture grades from very
fine to fine with a trace of medium sand, contains

a few rootlets from 164.0 to 177.0 ft............. 164.
Silt, light brown and light gray.........c.euueen.... 182.

Sandstone, very light gray, in part a green tint,
fine texture, contains some rootlets and hard

CAlCarEOUS ZOTES . v vt it ettt ettt et ee et e et 184.

Sand, silty, to silt, sandy, light greenish gray,

contains several hard thin limy layers............ 224.

Clay, in part silty, reddish tan, blocky, in part
greenish gray from 245.0 to 250.0 ft., in part
light gray and slightly calcareous below 265.0
ft., contains a few hard thin limy layers below

245 .0 Eh. it i e e e 241.
Silt to siltstone, light greenish gray.............. 288.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Clay, moderately calcareous, light gray, many limo-

NItiC SEaINS . i it ittt ettt e e e e e e e e e 314.

Clay shale, moderately calcareous, medium gray, con-
tains a few aragonite fragments, thin limonite

layers below 330.0 ft.. ... .. 325.
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07N 18W O3BBBB 30-A-48

Test Hole #30-A-48
(7-18-3bbbb)
Phelps County

Location: NW NW NW NW sec. 3, T. 7 N., R. 18 W., approximately
25 feet south and 24 feet east of northwest corner.
Ground elevation: 2,314 ft (i). (Elm Creek SE 7.5 min. gquadrangle)
Depth to water: Unknown. Test-hole caved at 76.5 ft (8-24-48).
No e-log available.

Depth, in feet

From To
Quaternary System, undifferentiated:

Soil: silt, dark brown. . ... ittt et e 0.0 3.0
Silt, light brown, granular, gastropod shells below

L J O o 3.0 10.0
Silt, medium buff to buff gray, few gastropod shells 10.0 52.0
Silt, medium grayish brown, coarse texture.......... 52.0 55.0
Silt, sandy, dark reddish brown..............00... 55.0 59.5
Sand and gravel, grayish tan to pink, texture grades

from fine sand to coarse gravel, some yellow and

black grains below 105.0 ft......... i, 59.5 125.0

Tertiary System - Miocene Series - Ogallala Group:

L B I A o oy Y o 125.0 129.5
Silt, very calcarecus, light grayish tan............ 129.5 138.0
Silt, light green, contains some sand and gravel.... 138.0 140.0
Sandstone, light green......... ..ttt 140.0 154.0
Sand, greenish gray, fine texture................... 154.0 160.0
Sandstone, greenish gray........ovieiietinennnnnnnnn 160.0 178.0
Silt, sandy, to sand, silty, light grayish green.... 178.0 195.0
Sandstone, light green to light greenish gray....... 195.0 210.0
Sand, in part silty, gray to light green............ 210.0 225.0
Sand, light grayish tan, texture grades from fine to

medium sand, very slightly silty below 235.0 ft... 225.0 255.0
Sandstone, light grayish green, contains a few

fossil seeds below 265.0 ft...... .. 255.0 271.0
Marl, light gray and light blue..................... 271.0 272.5
8ilt, wvery calcareous, light gray to white.......... 272.5 280.0
Sandstone, very calcareous, light gray.............. 280.0 288.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Clay, light to medium gray, yellow zone at top...... 288.
Clay shale, blacKk........ ittt iiiannennenn 309.

309.
330.

[N e
O O
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07N 18w 04CDDD 45-32
Test Hole #45-32
(7-18-4cddd)
Phelps County

Location: SE SE SE SW sec. 4, T. 7 N., R. 18 W.
Ground elevation: 2,304 ft (t).(Elm Creek SE 7.5 min. quadrangle)
Depth to water: 70.0 ft (7-29-32).
No e-log available.
Depth, in feet

From To
Quaternary System, undifferentiated:

e T 10 0.0 2.0
Silt, buff . . e e e e e 2.0 32.0
Silt, soil-like, black...... ittt 32.0 35.0
Silt, reddish Brown..... .. ittt ittt 35.0 47.0
Clay, SilLy, LAy ..t ittt ittt et e inineennneeenn 47.0 62.0
Sand, fine, gray.........iiiiiiii i i e e e e 62.0 92.0
€ o= TS 92.0 94.0
Clay, DIoWIl. .ttt ittt e et e ettt e et e e i e e 94.0 102.0
L€ = 1 S 102.0 108.0
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07N 18W 16DDDD 29-A-48 .
Test Hole #29-A-48
(7-18-16dddd)
Phelps County

Location: SE SE SE SE sec. 16, T. 7 N., R. 18 W., approximately

60 feet north and 9 feet west of southeast corner.
Ground elevation: 2,279 ft (i).
Depth to water: Unknown. Test-hole caved at 47 ft (8-24-48).
No e-log available.

Depth, in feet
From To
Quaternary System, undifferentiated:
Soil: silt, dark brown. .. ... .. ittt et 0.0 1.5
Silt, light gray, some limonitic stains and few
gastropod shells, yellowish gray from 5 to 8.5 ft. 1.5 30.0
Silt, sandy, moderately calcareous, dark gray....... 30.0 37.0
Sand, light grayish tan, texture grades from medium
to coarse sand. . ...l e e e e e 37.0 50.0
Silt, medium brown with red tint, coarse texture.... 50.0 54 .0
Silt, clayey, reddish tan........ ..t nnnen.. 54.0 59.5
Sand and gravel, gray to yellow and pink, texture
grades from coarse sand to coarse gravel.......... 59.5 90.0
Gravel, greenish gray, texture grades from fine to
coarse gravel. . .. .. e e e e e 90.0 92.0
Silt, very slightly clayey, light grayish green..... 92.0 93.0
Silt, tan with reddish tint...... ... 93.0 100.0
Silt, very slightly clayey, reddish tan, slightly
calcareous below 105.0 ft., contains some volcanic
ash from 110.0 to 120.0 ft...... . ... 100.0 120.0
Silt, sandy, moderately calcareous, reddish tan,
light tan below 130.0 ft...... .. ... 120.0 137.5
Sand and gravel, gray to yellow and pink, texture
grades from coarse sand to medium gravel.......... 137.5 142.5
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, silty, light brown....................... 142.5 145.0
Silt, sandy, light gray......ceiiiitiiine . 145.0 150.0
Sandstone, light grayish brown, granular............ 150.0 176.0
Sand, silty, light gray.........c0iiiiiiiinn. 176.0 180.0
Sandstone, light grayish tan............ ... .. . ... . ... 180.0 184.0
Sand, silty, slightly calcareous, light gray........ 184.0 198.5
Sandstone, grayish tan......... ... i, 198.5 200.0
Sandstone, very calcareous, light gray.............. 200.0 209.0
Silt, very calcareous, light gray..........ccoou.... 209.0 211.0
Sandstone, very calcareous, light gray, granular.... 211.0 225.0
Silt and sandstone, interbedded, very calcareous,
light gray, light greenish gray below 235.0 ft.... 225.0 243.0
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Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Clay, moderately calcareous, light gray, few limon-
itic nodules. .. ..ttt i e e i e e e 243.0 251.0
Clay shale, moderately calcareous, dark gray........ 251.0 260.0
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07N 18W 33DDDD 28-A-48

Test Hole #28-A-48
(7-18-33dddd)
Phelps County

Location: SE SE SE SE sec. 33, T. 7 N., R. 18 W., approximately
113 feet north and 6 feet west of southeast corner.

Ground elevation: 2,305 ft (i). (Elm Creek SE quadrangle)

Depth to water: 86.5 ft. (8-20-48).

. No e-log available.

Depth, in feet

From To
Quaternary System, undifferentiated:
Soil and road £ill: silt, dark brown............... 0.0 3.5
Silt, lidght gray, few limonitic nodules, calcareous

rootlets and gastropod shells..................... 3.5 30.0
Silt, sandy, reddish gray, contains fine sand....... 30.0 34.0
Sand, grayish tan to pink, texture grades from fine

Lo coarse Sand. .. ...ttt ittt it e e e e 34.0 39.0
Silt, light reddish brown, coarse texture........... 39.0 45 .0
Silt, sandy, to sand, silty, reddish tan, some

limonitic stains in upper part..........ceeeueeen.. 45.0 75.0
Sand, yellowish gray to tan, texture grades from

fine to medium sand. ....... ...ttt 75.0 90.0
Silt, light gray, some coarse sand..........cuvuenn. 90.0 100.5
Sand and gravel, grayish tan to pink, texture grades

from fine sand to medium gravel................... 100.5 129.0

Tertiary System - Miocene Series - Ogallala Group:
Silt, sandy, very calcareous, light gray, few sand-

SEONE 1ay TS . i ittt it e i e e e e e e 129.0 134.0
Silt, medium gray, few calcareous Zones............. 134.0 139.5
Sandstone, very calcareous, grayish brown........... 139.5 140.2
Silt, sandy, moderately calcareous, brownish gray... 140.2 144 .0
Sandstone, light grayish tan..............iiieo... 144.0 147.0
Siltstone, light gray.......uiii it i 147.0 151.5
Sandstone, light grayish tan.............. ..., 151.5 155.0
Silt, very calcareous, light gray................... 155.0 160.0
Sandstone, very calcareous, tannish gray............ 160.0 210.0
Sand, silty, light gray.........c... . 210.0 220.0

Sandstone, very calcareous, tannish gray, some light
gray to white very calcareous silt from 227.0 to
234.0 ft., grayish tan and slightly calcareous
below 234.0 fC. ...t ittt e e e 220.0 240.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Silt, clayey, moderately calcareous, light gray,
hard limonitic zone at 241.0 ft................... 240.0 245.0
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Clay shale, medium gray, contains much limonitic
material and few calcareous nodules, contains some
yellowish gray clay and moderately calcareous
material below 265.0 £L. ... .. ittt 245.0 310.0
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07N 19W O06ADDD 32-B-47

Test Hole #32-B-47
(7-19-6addd)
Phelps County

Location: SE SE SE NE sec. 6, T. 7 N., R. 19 W., approximately
2,440 feet south and 10 feet west of northeast corner.
Ground elevation: 2,365 ft (i). (Bertrand SE 7.5 min. quadrangle)
Depth to water: 53.7 ft (8-1-47).
No e-log available.
Depth, in feet

From To
Quaternary System, undifferentiated:
Soil: silt, clayey to slightly sandy, dark brownish
black, contains very fine sand.................... 0.0 2.0
Silt, clayey, to clay, silty, brownish gray......... 2.0 3.0

Silt, clayey, slightly calcareous, light gray with

very slight greenish tint, contains a few calcar-

EOUS NOAULES . it it ittt it ettt et e ettt e e 3.0 5.0
Silt, sandy to slightly clayey, slightly calcareous,

light gray with slight greenish tint, contains

very fine sand, few gastropod shells, more clayey

below 20.0 fE. ...ttt et e e e 5.0 40.0
Sand, brownish gray, texture grades from medium to

COAYSE SaANA. sttt ittt ittt ittt ie et teenneeenananns 40.0 44.0
Clay, sandy, soil-like, dark grayish brown.......... 44.0 46.0
Silt, clayey, tannish gray with green tint.......... 46.0 47.5
Sand and some gravel, brownish gray, texture grades

from fine sand to fine gravel.......... ... ... ..., 47.5 55.5
Sand, in part silty, brownish gray, texture grades

from very fine to medium sand............ii... 55.5 60.0

Silt, clayey to sandy, light gray with greenish

tint, contains very fine sand and a few limonitic

Flecks. . i e e 60.0 72.0
Clay, silty, light gray with slight greenish tint,

few limonitic flecks and calcareous nodules, buff

gray and slightly calcareous below 75.0 ft........ 72.0 80.0
Sand, brownish gray to medium gray, fine texture,

some sandstone and clayey silt from 85.0 to 90.0

5 80.0 92.5
Silt, sandy, medium gray, few shell fragments....... 92.5 95.5
Sand and gravel, medium gray, texture grades from

fine sand to coarse gravel, more gravel below

100.0 FE . i e e e e e e 95.5 115.0
Clay, silty, brownish tan with slight pinkish tint.. 115.0 119.5
Sand and some gravel, grayish tan, texture grades

from fine sand to fine gravel..................... 119.5 122.0
Silt, clayey, brownish tan with pinkish tint........ 122.0 131.0
Sand and gravel, grayish tan, texture grades from

fine sand to medium gravel......... .ot iinnn.. 131.0 133.5
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Tertiary System - Miocene Series - Ogallala Group:
Sandstone, brownish gray with slight tannish tint,

fine LeXtULe. . v vttt it i ettt i i e e 133.5 135.
Silt, sandy, very light greenish gray, some reddish

brown clay below 140.0 ft....... ... . . 135.0 145.
Marl, light tannish gray, contains some sandstone

and clayey Silt. ... e e 145.5 148.
Sandstone, brownish gray-green to grayish brown,

contains a few rootlets........ ... i, 148.0 166.
Silt, clayey, to silt, sandy, light grayish green,

contains very fine sand.......... i, 166.0 170.

Sandstone, moderately to very calcareous, brownish
gray to grayish green, contains a few rootlets and

o881l SEeAB . . v it i it e e e e e e 170.0 225.
Sand and some gravel, grayish brown, texture grades
from fine sand to fine gravel..................... 225.0 237.

Sand, in part silty, brownish gray with greenish
tint, texture grades from very fine to medium
sand, contains a few limonitic fragments below

250.0 Eh . i i e e e e e e e 237.0 253.
Silt, sandy, light grayish green.................... 253.0 255.
Sandstone to marl, light gray...........ccooiiiinn.. 255.0 256.
Silt, sandy, calcareous, light gray................. 256.0 260.
Sand, grayish brown, texture grades from fine to

medium sand with some coarse sand................. 260.0 266.
Silt, sandy, in part calcareous, grayish green,

contains fossil seeds. .. ... it e e 266.0 270.
Sandstone, very calcareous, light greenish gray..... 270.0 273.
Sand, grayish brown, texture grades from fine to

COAYSE SANA. .ttt ittt ittt it ettt et e 273.0 280.

Silt, clayey, to clay, silty, very calcareous, gray-
ish green, contains intermittent hard calcareous
b o 280.0 288.

Sandstone, moderately calcareous, grayish green with
yellowish tint, contains a few rootlets below

B300.0 £t ..ttt e e e e e e e e e e e e e e 288.5 308.
Siltstone, grayish green to green................... 308.5 310.
Silt, in part clayey, grayish green, contains inter-

mittent white to light tan limy layers............ 310.0 313.
Clay, greenish gray to reddish brown................ 313.0 320.
S8ilt, clayey to sandy, reddish brown, contains fine

sand......... e e et e et e e e e e e e s 320.0 326.

Sand, in part silty, brownish gray to light greenish

gray, texture grades from very fine to medium sand 326.0 355.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Clay, moderately calcareous, grayish green to green-
ish gray, blocky, contains limonitic stains....... 355.0 375.

Clay, in part moderately calcareous, light gray to
medium gray, contains some limonitic stains, a few
aragonite crystals in lower part.........c.ovuv... 375.0 420.
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07N 20W 14ADDD 33-B-47

Test Hole #33-B-47
(7-20-14addd)
Phelps County

Location: SE SE SE NE sec. 14, T. 7 N., R. 20 W., approximately
2,583 feet south and 10 feet west of northeast corner.
Ground elevation: 2,444 ft (t). (Bertrand SE 7.5 min. quadrangle)
Depth to water: 145.4 ft (8-5-47).
No e-log available.
Depth, in feet

From To
Quaternary System, undifferentiated:
Roadfill: silt, slightly clayey, dark brownish gray. 0.0 1.0
Soil: silt, slightly clayey, dark brownish gray to
brownish black. .. ... ... ittt it 1.0 3.0
Silt, clayey, to clay, silty, medium brownish gray.. 3.0 5.0
. 8ilt, sandy to slightly clayey, tannish buff-gray,
contains very fine sand, few gastropod shells be-
Low 10.0 £ ..ttt it i e e e e e e e e e 5.0 25.0
Silt, sandy, tannish buff-gray, contains very fine
sand, few gastropod shells........c.oiiiinnnnn. 25.0 41.0
Silt, soil-like, sandy to clayey, dark tannish
% ol s e a1 41.0 43.5
Sand, tannish brown-gray, texture grades from medium
Lo coarse sand. .. ...ttt e e e 43.5 50.0
Sand, silty, to silt, sandy, tan to buff gray, con-
tains very fine to fine sand, some medium to
coarse sand below 70.0 ft........ ... . ... 50.0 80.5
Clay, silty, soil-like, light gray to dark brownish
black. . e e 80.5 85.0
Clay, silty, to silt, clayey, light gray with slight
greenish tint, few limonitic flecks, slightly
sandy below 90.0 ft. ... ... ..t 85.0 92.0
Silt, sandy, to sand, silty, gray with slight green-
1sh tant . .o e e e 92.0 97.5
Sand, silty, soil-like, tan to grayish brown........ 97.5 100.5
Sand, brownish gray, texture grades from fine to
medium sand with some coarse sand................. 100.5 113.0
Silt, sandy to slightly clayey, light gray to brown-
ish tan, contains very fine sand.................. 113.0 120.0
Sand, tannish gray, texture grades from fine to
COAYSE SANA. .ttt ittt ittt sttt et teenneeneenenenens 120.0 134.0
Silt, clayey to sandy, dark grayish brown, contains
fine sand. . ...ttt e e e e 134.0 136.0
Silt, slightly clayey, light gray............ouuv.... 136.0 137.0
Sand, brownish gray, texture grades from fine to
COAYSE SaANA. i ittt ittt it ettt sttt ee ettt 137.0 152.0
Silt, sandy to slightly clayey, light greenish gray,
contains very fine sand, in part slightly calcar-
eous below 155.0 ft. ... it e 152.0 165.5



Sand and gravel, brownish gray, texture grades from
fine sand to medium gravel with some coarse gravel 165.5 186.
Gravel and some sand, brownish gray, texture grades
from medium sand to coarse gravel with some
pebbles, iron stains..........ii i 186.0 200.
Tertiary System - Miocene Series - Ogallala Group:

Silt, sandy to slightly clayey, light gray to very

light tannish gray, contains very fine sand....... 200.0 205.
Sandstone, very calcareous, light gray.............. 205.0 206.
8ilt, sandy, in part slightly calcareous, light

grayish green, contains very fine to fine sand.... 206.5 210.
Sandstone, brownish gray to grayish brown........... 210.5 234.
Silt, in part clayey, moderately calcareous, light

greenish gray . oo i ittt e e e e e 234.0 241.
Marl, light gray, contains a few rootlets........... 241.0 241.

Sandstone, brownish gray with greenish tint, in part
calcareous and yellowish gray to greenish gray
below 245.0 ft. ... it i e 241.
Marl, light buff to tannish gray.................... 272.
Sandstone, slightly calcareous, brownish gray with
greenish tint, contains a few rootlets, yellowish
gray and moderately to very calcareous below284 ft 276.0 295.
Sand, in part silty, brownish gray, in part consoli-
dated, texture grades from very fine to medium
sand, light gray and very calcareous below 323 ft. 295.0 327.

272.
276.

o U

Sandstone, very calcareous, grayish white........... 327.0 328.
Silt, sandy, to sand, silty, brownish gray with

greenish tint, some clayey silt below 340.0 ft.... 328.0 348.
Silt, clayey, very calcareous, grayish white........ 348.0 353.

Silt, sandy, to sand, silty, light greenish gray,
contains some light gray volcanic ash from 370.0

B0 375.0 Fh . ittt et e e e e e e e e 353.0 383.
Marl, grayish white....... ...t 383.0 384.
Sand, silty, and sandstone, very calcareous, light

gray, contains few rootlets............... ... ..., 384.0 389.
S8ilt, clayey, and sand, silty, interbedded, brownish

gray, contains fine to coarse sand................ 389.0 399.

Sandstone to marl, light gray with slight buff tint. 399.5 403.
Silt, slightly clayey to sandy, greenish gray with

brownish tint.. ...ttt ittt 403.0 415.
Sand, in part slightly silty, brownish gray with

greenish tint. .. ... ... . i e e e 415.0 422,
Silt, in part slightly clayey, grayish green with

brownish tint...... ... ittt it 422.0 425.

Sand, silty, to silt, sandy, slightly to moderately
calcareous, light grayish green, contains very
fine sand. .. ... i e 425.0 455.

Sand and gravel, greenish gray to pink, texture
grades from medium sand to medium gravel, contains
a few green silt pebbles........ ... . i 455.0 458.
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Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Clay shale, slightly to moderately calcareous, light
to medium gray, some yellowish orange to brown
stains at top, contains a few aragonite crystals.. 458.0 490.0
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07N 20W 27BBCB 36-B-47

Test Hole #36-B-47
(7-20-27bbcb)
Phelps County

Location: NW SW NW NW sec. 27, T. 7 N., R. 20 W., approximately
910 feet south and 5 feet east of northwest corner.

Ground elevation: 2,426 ft (t). (Bertrand SE 7.5 min. quadrangle)

Depth to water: Unknown.

No e-log available.

Depth, in feet

From To
Quaternary System, undifferentiated:

Soil: silt, slightly clayey, black to dark brownish

gray, many roots and some iron stains............. . 0.0 1.9
Clay, silty, to silt, clayey, dark brownish gray,

few roots and some iron stains.................... 1.9 3.0
Silt, clayey, dark buff gray..........oviii... 3.0 4.0
Clay, silty, to silt, clayey, soil-like, medium

brownish gray........oii ittt i, 4.0 5.0
Clay, silty, dark buff to brownish gray............. 5.0 6.0
Silt, slightly clayey, buff gray.................... 6.0 8.5
Clay, silty, to silt, clayey, buff gray, blocky,

contains a few calcareous nodules................. 8.5 15.0
Silt, in part slightly clayey, buff gray with slight

greenish tint, contains a few limonitic flecks and

small gastropod shells, tannish gray below 49.0

i 15.0 50.0
Silt, light tannish gray, in part yellowish brown

below 55 .0 ..ttt ettt e et it et e e 50.0 58.0
Sand, brownish tan-gray, texture grades from fine to

medium Sand. .. ...ttt e e e e 58.0 60.0
Silt, in part sandy, yellowish tan-gray, contains

fine sand. .. ... .. e 60.0 62.5
Sand, tannish gray, texture grades from fine to

medium sand with some coarse sand................. 62.5 100.0
Silt, sandy, buff gray with tannish tint, contains

very fine sand. ... ... . i e 100.0 110.0

Silt, sandy to slightly clayey, tannish gray, con-

tains very fine sand and a few calcareous nodules. 110.
Silt, sandy, tannish gray, contains fine sand....... 1lle.
Sand, tannish gray to brownish gray, texture grades

from fine to medium sand with some coarse sand,

contains some fine to medium gravel from 147.5 to

152 .0 . i e e e e e e e e 120.0 166.0

Tertiary System - Miocene Series - Ogallala Group:

Silt, in part sandy, grayish green, calcareous sand-

116.
120.

[N e
[@ N o)

stone below 169.0 ft.. ... ...ty 166.0 170.0
Siltstone, grayish green, few light gray clayey silt
NOAULES . ..t e e e et e e 170.0 173.0
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Sandstone, moderately calcareous, grayish green to
greenish gray, contains a few rootlets............
Marl, pinkish tan, contains a thin brown siltstone
=0 o
Sandstone, moderately calcareous, brownish tan......
Silt, in part calcareous, grayish green.............
Siltstone, sand, in part calcareous, grayish green,
contains few rootlets and seeds.......... ...,
Sandstone, silty, grayish green, contains marl
L Y =
Sandstone, very calcareous, light buff gray.........
Clay, silty, dark reddish brown, blocky.............
Sandstone, grayish green to brownish tan, contains a
few rootlets. ... i e e e
Sandstone, moderately to very calcareous, light tan
to light gray, contains a few rootlets............
Sandstone, grayish green, contains a few rootlets...
Sandstone, moderately calcareous, light tan to
pinkish gray, contains a few rootlets.............
Sand, silty, light greenish gray, texture grades
from fine to medium sand........... .. .. . i ..
Sand, light brownish gray, medium texture, contains
a few green silt pebbles........ 0.,
Sand, silty, to sandstone, light greenish gray with
brown tint, contains a few rootlets.............. .
Sandstone, brownish gray with slight greenish tint..
Sand, in part silty, greenish gray to brownish gray,
texture grades from fine to coarse sand with trace
of fine gravel. ... ... .. e e e
Sand and some gravel, light brownish gray, texture
grades from fine sand to fine gravel..............
Silt, clayey, in part calcareous, light gray to
light greenish gray..... .ottt nnnann.
Sandstone, moderately calcareous, brownish tan,
light gray and very calcareous below 375.0 ft.....
Sand to sandstone, brownish gray, texture grades
from fine to medium sand.......... .. ...t
Sandstone, tan, contains thin calcareous layers.....
Clay, in part sandy, brownish tan, contains fine
= 1
Sandstone and marl, interbedded, light yellowish

Sand, in part silty, light brownish gray, more silty

below 420.0 ft. ...ttt ettt i et
Sand and some gravel, light brownish gray, texture
grades from medium sand to fine gravel............
Sand, silty, light grayish green....................
Sand, in part silty, brownish gray-green, contains
some gravel, limonitic fragments and silty clay
pebbles below 450.0 ft...... ..t iinennnn
Sand and gravel, brownish gray-green, texture grades
from sand to medium gravel......... ...,
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Gravel, grayish green to dark gray, texture grades
from fine to coarse gravel, contains many limonite
and rounded aragonite fragments................... 480.0 485.5
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Clay, slightly to moderately calcareous, light gray,

many yellowish buff stains............... ... ... .. 485.5 491.0
Clay shale, medium to dark gray, in part yellowish
D OWIL. L e e e e 491.0 500.0
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07N 20W 35DDDA 31~B-48

Test Hole #31-B-48
(7-20-35ddda)
Phelps County

Location: NE SE SE SE sec. 35, T. 7 N., R. 20 W., approximately
411 feet north and 7 feet west of southeast ccrner.
Ground elevation: 2,402 ft (i). (Bertrand SE 7.5 min. gquadrangle)
Depth to water: Unknown. Test-hole caved at 122.4 ft (8-25-48).
No e-log available.
Depth, in feet

From To
Quaternary System, undifferentiated:

Soil and road £ill: silt, darxrk brown............... 0.0 2.0
Soil: silt, slightly clayey, dark brownish gray.... 2.0 3.5
Silt, clayey, medium brownish gray.................. 3.5 4.5
Silt, slightly clayey, light brown to gray.......... 4.5 5.0

Silt, brownish buff with grayish tint, contains a
few gastropod shells below 10.0 ft................ 5.0 33.0

Silt, reddish brown, tan with brownish tint below

R € T o 33.0 40.0
Silt, sandy, brownish tan with reddish tint, con-

tains very fine to fine sand with some medium and

a trace of coarse sand, very slightly calcareous

below 50.0 fC ...ttt e e et e e e 40.0 55.0
Sand, silty, to silt, sandy, grayish tan to light

gray, contains very fine to medium sand with some

coarse sand, in part limonitic, slight greenish

tint below 120.0 ft. ... ...ttt i, 55.0 125.5
Silt, sandy to slightly clayey, slightly calcareous,

light tannish gray, contains some gravel and a few

calcareous nodules, slight brown to green tint

below 130.0 ft. ...ttt it et e et e ettt 125.5 138.0
Sand and some gravel, very slightly silty, light

gray, texture grades from fine sand to medium

Gravel. @i e e e e e e e e e e e e 138.0 144.5
8ilt, sandy to slightly clayey, light greenish gray,

contains very fine to fine sand................... 144.5 145.5
Sand, light tannish gray, texture grades from very

fine to coarse sand. . .......c.i ittt 145.5 150.0
Silt, slightly sandy, moderately to very calcareous,

light gray with tan tint......... ... ... . ... 150.0 150.5
Sand and gravel, light brownish gray with pink tint,

texture grades from fine sand to coarse gravel.... 150.5 164.5
Silt, sandy, light grayish tan, contains very fine

to fine sand. ... .. ... . . . i i e e e e 164.5 166.0
Sand and gravel, light brownish gray with pink tint,

texture grades from fine sand to coarse gravel.... 166.0 198.5

Tertiary System - Miocene Series - Ogallala Group:

Silt, sandy, to sandstone, slightly to very calcar-
eous, greenish gray to light gray................. 198.5 201.0
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Silt, sandy, light greenish gray, contains very fine

Sand, in part silty, light tannish gray, texture
grades from very fine to medium sand with some
o lo Y=Y af =TS = -1 o
Marl, light gray...... ottt iiiienennn
Marl, light yellowish gray, some light gray very
calcareous sandStoONE. . i v v vttt it i ittt e
Sandstone, very calcareous, light gray, very light
brownish gray and less calcareous from 223.0 to
225 .0 fh . i i e et e e e e e
Silt, sandy to slightly clayey, moderately to very
calcareous, light brownish gray...................
Sand and some gravel, light brownish gray, texture
grades from fine sand to fine gravel, cemented in
0= o oA
Sandstone, quartzitic in part, very calcareous,
o 1 o ) ol o o
Sandstone, light brownish gray with greenish tint,
texture grades from fine to medium sand, contains
some interbedded silt below 280.0 ft..............
Sandstone, very calcareous, light grayish tan with
greenish tint. ... ... .. i e e e
Sand, silty, light tannish gray, texture grades from
very fine to medium sand with some coarse sand....
Sand, silty, to sandstone, light brownish gray with
greenish tint.................. e e e e e e
Sand and gravel, light brownish gray, texture grades
from fine sand to medium gravel with some coarse
e a2 P
Silt, clayey, in part sandy, brownish tan to green-
B =) o N o=
Sand, light brownish gray, texture grades from fine
Lo coarse sand. ....... ittt iitnteeeneranaeeas
Silt, sandy, to sandstone, greenish gray............
Silt, sandy, to sand, silty, light greenish gray....
Sand and gravel, brownish gray to pink and green,
texture grades from fine sand to fine gravel......
Silt, sandy, grayish tan with pinkish tint, contains
fine to medium sand.......... ..t
Sand and gravel, brownish gray to pink and green,
texture grades from fine sand to fine gravel......
Silt, clayey, reddish tan to greenish gray, contains
hard calcareous zones from 387.0 to 388.0 ft......
Sand and gravel, brownish gray to pink and green,
texture grades from fine sand to fine gravel, con-
tains a few calcareous fragments..................
Silt, sandy, very calcareous, light gray to greenish

= 1
Sandstone, light tannish gray................. 0.,
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Silt, sandy, to sand, silty, light greenish gray,
contains very fine to fine sand, some sandstone

below 410.0 £ .. ittt ittt ettt ettt 408.

Sandstone, light brownish gray, contains a few

ey Yo ) i IR = i = OO 415,

Sand and gravel, brownish gray to pink and green,
texture grades from fine sand to medium gravel
with some coarse gravel, greenish gray with many
limonitic, calcareous, and aragonite fragments

below 440 .0 Fh . i ittt ittt et e e e e e e e 418.

Silt, sandy, very slightly calcareous, light green-

ish gray, contains fine to coarse sand............ 454 ,

Sand and gravel, light greenish gray, texture grades
from fine sand to medium gravel with some coarse

o = v T 458.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation: '
Clay, moderately to very calcareous, white, contains

some limonitic stains, light gray below 468.0 ft.. 467.

Clay shale, moderately calcareous, medium gray, con-

tains some limonitic stains.............. ... 470.
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08N 17W 25AAAA 68-B-47
~ Test Hole #68-B-47
(8-17-25aaaa)
Phelps County

Location: NE NE NE NE sec. 25, T. 8 N., R. 17 W., approximately
20 feet south and 17 feet west of northeast corner.
Ground elevation: 2,180 ft (i). (Alfalfa Center 7.5 min. quadrangle)
Depth to water: 6.5 ft. (9-29-47)
No e-log available. Drilled at location of test hole 09-31.
Depth, in feet
From To

Quaternary System, undifferentiated:

Soil: sand, silty, dark grayish brown, texture

grades from very fine to medium sand with some

coarse sand and gravel, medium grayish brown below

O e o 0.0 1.5
Sand, texture grades from fine to coarse sand with a

trace of very coarse sand and fine gravel, princi-

pally quartz, contains some frosted and a few

polished grains....... ... 1.5 3.0
Sand, texture grades from fine to very coarse sand

with a trace of fine to coarse gravel, much quartz

and some pink feldspar, contains a trace of limo-

nitic stain, some frosted, many polished grains... 3.0 5.0
Sand and gravel, texture grades from medium to very

coarse sand and fine gravel, much quartz and a

trace of pink feldspar and dark metamorphics, many

polished grains, contains about 30 percent gravel

below 10.0 ft... .. i i 5.0 17.0
Sand and gravel, texture grades from medium sand to

medium gravel, contains much quartz and some pink

feldspar, and much dark stain, contains 50 to 80

percent gravel, less stain and many polished

grains below 25.0 ft...... ... 17.0 40.0
Sand and gravel, texture grades from medium sand to

fine gravel with some medium gravel, contains much

quartz and a trace of pink feldspar, many polished

grains, 30 to 50 percent gravel................... 40.0 52.0
Silt, slightly clayey to sandy, yellowish brown,

contains very fine sand, limonitic stain at 52.0

i o 52.0 54.0
Silt, clayey, very calcareous, light greenish gray,

moderately calcareous below 55.5 ft............... 54.0 57.0
Silt, moderately clayey to sandy, slightly calcar-

BOUS, PIOWI. i vttt it i it i it et et e et e e e 57.0 60.0

Silt, slightly clayey to sandy, moderately calcar-
eous, light brown, contains very fine sand, hard

limy nodular zOnesS.......c.ouiiiintiiiiennennnenss 60.0 65.0
Siltstone, sandy, dark brownish tan, contains clayey
to sandy silt from 68.0 to 70.0 ft................ 65.0 70.0
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Tertiary System - Miocene Series - Ogallala Group:

Sandstone, silty, very calcareous, light greenish
gray, contains very fine sand, many fossil root-
lets, noncalcareous below 80.0 ft., contains thin
hard limy zones from 81.0 to 81.2 ft., and at 83.0
and 85.0 ft. ...ttt e e e

Sandstone, very calcareous, yellowish gray, texture
grades from very fine to fine sand................

Silt, in part sandy, in part calcareous, light
greenish gray, in part consolidated, contains more
sand below 105.0 ft... ...ttt

Sandstone, very calcareous, very light brownish
gray, fine texture, contains some rootlets, red-
dish brown from 114.0 to 115.0 ft.................

Sandstone, very light greenish gray, texture grades
from very fine to medium sand, contains a few
rootlets, in part very light brownish gray below
124.0 £t . it e e e e e

Sandstone, very calcareous, white to very light
brownish gray, texture grades from very fine to
fine sand, contains a few rootlets................

Silt, sandy, and sandstone, greenish gray and light
<ol 7o

Siltstone, very calcareous, light gray..............

Sandstone, silty, very calcareous, light yellowish
gray, texture grades from very fine to medium
sand, contains a few rootlets............... e

Sandstone, light greenish gray, texture grades from
very fine to fine sand, less consolidated and tex-
ture grades from very fine to medium sand below
170.0 EE .ttt e e e e e e e e e

Silt, sandy, light gray, contains very fine sand,
contains a thin sandstone layer and a silty clay
layer from 180.5 to 184.0 ft......... ...,

Sand, very light brownish gray, texture grades from
very fine to medium and some coarse sand..........

Sandstone, very calcareous, yellow to very light
brownish gray, texture grades from very fine to
fine sand, contains a few rootlets, contains seeds
from 205.0 to 210.0 ft.... .. .. e

Marl, and sandstone, interbedded, white and light
Yellowish gray . «u ittt ittt e e e

Silt, sandy, light greenish gray, contains some limy

. zones

Silt, sandy, to sand, silty, light brownish gray
with a slight green tint, contains very fine to
medium sand, slightly consolidated from 238.0 to
262.5 .. e e e e

Clay, silty, very light greenish gray and some light
brown, less clayey and slightly consolidated below
2 T O
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Silt, sandy, light greenish gray, and some light

brown, contains very fine to fine sand............ 281.

Sand, silty, light greenish gray, texture grades

from very fine to medium and some coarse sand..... 288.

Silt, clayey, in part sandy, light greenish gray,

contains very fine sand.......... .. i 292.

Silt, sandy, light greenish gray, contains very fine

sand, slightly clayey below 310.0 ft.............. 302.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Clay shale, slightly calcareous, dark gray, contains
black iron concreticons at 317.5 ft., moderately

calcareous below 320.0 f£t. ... ittt 317.

54

288.

292.

302.

317.

330.



08N 18W 16CCCC 05-A-46

Test Hole #5-A-46
(8-18-16ccce)
Phelps County

Location: SW SW SW SW gec. 16, T. 8 N., R. 18 W., approximately
70 feet north and 60 feet east of southwest corner.
Ground elevation: 2,252 ft (i). (Elm Creek West 7.5 min. quadrangle)
Depth to water: 9.61 ft (6-17-46).
No e-log available.

Depth, in feet

From To
Quaternary System, undifferentiated:
Soil and sand, silty; sand is fine................. 0.0 6.0
Sand and gravel; gravel is fine to medium.......... 6.0 12.0
Gravel, medium to coarse, red.. ... ..ottt 12.0 20.0
Gravel, fine to coarse; contains some sand......... 20.0 35.0
Gravel, coarse, TeA......u et oin e ettt 35.0 41.0
Clay, silty, light brown.............. ... ... 41.0 47.0
Clay, silty, soft, greenish-gray.........c.oueuuenu.. 47.0 48.0
Tertiary System - Miocene Series - Ogallala Group:

Sandstone, wWhite. ... .. ..ttt e e e e 48.0 60.0
Sandstone, o0live-broWn. . .......o vttt ittt tnnnnnnn €0.0 £€3.0
Clay, grayish-brown.......... ..., 63.0 65.0
Sandstone, fine-grained, brown..............c.o.eeo.. €5.0 70.0
Clay, light brownish gray..............c.cciuiiiun... 70.0 73.0
Clay, sandy, pink; light brownish-gray below 78 ft. 73.0 85.0
Sandstone, light gray.......... .. 85.0 100.0
Clay, sandy, light gray..........ouiiiiiiiinion.. 100.0 104.0
Sandstone, light gray; harder below 114.0 ft....... 104.0 130.0
Clay, brown....... ..t e e 130.0 134.0
Sandstone, reddish-brown.........o. v e eeeeennn. 134.0 139.0
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08N 18W 21BAAA 44-32

Test Hole #44-32

Location: NE NE NE NW sec.

Ground elevation:

Depth to water:

(8-18-21baaa)
Phelps County

21, T. 8 N., R. 18 W.
2,245 ft (i). (Elm Creek East 7.5 min. gquadrangle)
11.0 ft (July 1932).

No e-log available.

Quaternary System, undifferentiated:

Silt, sandy,

dark gray. . oottt e e e e
Sand and gravel, very coarse
Tertiary System - Miocene Series - Ogallala Group:

Clay, calcareous, White......... i,

56

........................

Depth, in feet
From To
0.0 8.0
8.0 47.0
47.0 51.0



08N 18W 21pDDD 31-A-48

Test Hole #31-A-48
(8-18-21dddd)
Phelps County

Location: SE SE SE SE sec. 21, T. 8 N., R. 18 W., approximately
165 feet north and 17 feet west of southeast corner.
Ground elevation: 2,249 ft (i). (Elm Creek East 7.5 min. quadrangle)
Depth to water: 9.8 ft (8-24-48).
No e-log available.
Depth, in feet
From To
Quaternary System, undifferentiated:
Sand and some gravel, silty, medium brown to light
brownish gray, texture grades from fine sand to
medium gravel. . .. ... .. et e e 0.0 1.0
Sand and gravel, light tan to brownish gray, texture
grades from fine sand to coarse gravel, contains

some very coarse gravel below 40.0 ft............. 1.0 43.5
Silt, clayey to slightly sandy, light gray.......... 43.5 45.0
Silt, sandy to very slightly clayey, light greenish

o > 1Y e 45.0 52.0

Tertiary System - Miocene Series - Ogallala Group:
Sandstone, light greenish gray, contains interbedded
clayey to sandy silt... ... ..t 52.0 61.0
Silt, clayey to sandy, light greenish gray with tan
tint, slightly to moderately calcareous and brown-

ish gray with pink tint below 65.0 ft............. 61.0 73.5
8ilt, sandy, light reddish brown, contains a few
clayey zones, some embedded gravel................ 73.5 75.0

Sandstone, light reddish tan to greenish gray, tex-
ture grades from very fine to coarse sand, con-

tains some fine to coarse gravel.................. 75.0 91.0
Silt, sandy to slightly clayey, light grayish tan... 91.0 95.5
Sandstone, light greenish gray, texture grades from

very fine to medium sand, contains some inter-

bedded light brown silty sand............c.veveo... 95.5 105.0
Clay, light reddish brown........... ... 105.0 110.5
Clay, bentonitic, slightly calcareous, very light

gray with a green tint......... ... 110.5 114.1

Sandstone, light greenish gray, texture grades from
fine to medium sand, contains a few bone fragments
from 120.0 to 125.0 ft. ... i e 114.1 140.0

Sandstone, in part slightly calcareous, light gray
with green tint, texture grades from fine to
COAYSE SANA. . v o e v v v oot oonoanaonosoceoasssonsssssans 140.0 148.0

Sandstone, slightly calcareous, light greenish gray,
texture grades from fine to medium sand, contains
a few rootlets and seeds........o i 148.

Sand, silty, light greenish gray.............c..o.... 187.

1 187.0
190.0

[N
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Sandstone, light greenish gray, texture grades from

fine to medium sand.........t it i 190.0 200.
Sand, light brownish gray with a green tint, texture

grades from fine to medium with some coarse sand.. 200.0 219.
Silt, slightly clayey to sandy, slightly calcareous,

light gray with a green tint........... ... ... 21%.0 222.
Sandstone, light greenish gray, texture grades from

fine to medium sand......... it i 222.5 228,
Marl, light bluish gray.......... i, 228.5 229.
Sand, in part silty, very slightly calcareous, light

greenish gray, texture grades from fine to medium

=T 5.9 T 229.5 231.
Siltstone, slightly calcareous, very light gray with

greenish tint. ... ..t ittt it e 231.0 240.
Silt, sandy, to siltstone, light green.............. 240.0 243.
Clay, slightly silty, light gray with green tint.... 243.0 245.
Clay, light greenish gray.........cciiiiiiiiiiiinn.. 245.0 250.

Cretaceous System - Upper Cretaceous Series - Montana Group:-
Pierre Formation:

Clay, light brownish gray from 250.0 to 270.0 ft.,

medium gray with limonitic stain below 270.0 ft... 250.0 279.
Shale, dark gray, slightly darker below 285.0 ft.... 279.0 290.
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08N 19W 12CDDD 29~B~47

Test Hole #29-B-47
(8-19-12cddd)
Phelps County

Location: SE SE SE SW sec. 12, T. 8 N., R. 19 W., approximately
10 feet north and 2,639 feet east of southwest corner.
Ground elevation: 2,264 ft. (i). (Elm Creek West 7.5 min. quadrangle)
Depth to water: 4.1 ft (7-28-47)
No e-log available.
Depth, in feet
From To

Quaternary System, undifferentiated:

Soil: silt, sandy, dark brownish gray, contains

very fine sand. ... ... .. e e e e e 0.0 1.0
Silt, sandy, slightly to moderately calcareous,

grayish brown, contains very fine to fine sand and

a few calcareous nodules......... ... 1.0 2.5
Soil: silt, sandy, moderately to very calcareous,

dark brownish gray, contains fine sand to medium

o = = 2.5 3.5
Sand, clayey, buff gray, fine texture, contains some

limonitic stain. ... ... ..ttt et iee 3.5 4.5
Sand and gravel, grayish tan, texture grades from

very fine sand to very coarse gravel.............. 4.5 32.0

Tertiary System - Miocene Series - Ogallala Group:
Silt, clayey, slightly to very calcareous, very

light green Lo gray. .. ..ttt ittt ittt it ieeennnn 32.0 34.5
Silt, clayey to sandy, pinkish tan, contains some
interbedded pinkish to greenish gray sandstone.... 34.5 40.0

Sandstone, in part calcareous, pinkish to greenish
gray, contains a few rootlets and seeds, reddish
brown below 58.0 ft., grades into a siltstone

below 75.0 £ ...ttt e e 40.0 80.0
Siltstone to claystone, brownish to greenish gray,
< o1 80.0 90.0

Sandstone, slightly to very calcareous, grayish
green, contains a few rootlets, quartzitic layer
from 96.0 to 98.5 ft., few yellowish gray marl

beds below 110.0 ft... ...ttt 90.0 120.0
Marl, grayish yellow. ... ...ttt iniinnennnnn 120.0 121.0
Sandstone, very calcareous, greenish gray with a

slight brownish tint, contains many rootlets...... 121.0 133.0
Sand, silty, to silt, sandy, slightly calcareous,

grayish green..........i it e e 133.0 142.5
Sandstone, slightly to moderately calcareous, brown-

ish gray-green, fine textured, few rootlets, tex-

ture grades from fine to medium sand below 170.0

O 142.5 202.5
Sandstone, very calcareous, very light grayish

green, fine LeXtuUre. .. ... ittt ittt 202.5 215.0



Silt, clayey, very calcareous, light gray to very

light grayish green....... ... ... ... i 215.

Clay, green, contains some limonitic stain and

reworked clay fragments............ i 217.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Clay, light gray, contains much limonitic material.. 223.
Clay shale, dark gray to black.............. . ... 259.
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08N 19W 14CDDD 30-B-47

Test Hole #30-B-47
(8-19-14cddd)
Phelps County

Location: SE SE SE SW sec. 14, T. 8 N., R. 19 W., approximately
12 feet north and 2,639 feet east of southwest corner.
Ground elevation: 2,280 ft (i). (Elm Creek West 7.5 min. quadrangle)
Depth to water: 8.2 ft (7-30-47).
No e-log available.
Depth, in feet

From To
Quaternary System, undifferentiated:
Soil and road fill: silt, slightly sandy, brownish
black. .o e e e e e 0.0 1.0
Soil: silt, clayey to slightly sandy, brownish
black. . i e e e e e 1.0 3.0
Soil: silt, clayey, dark brownish gray............. 3.0 4.5
Silt, clayey to sandy, buff gray, contains fine sand 4.5 5.5
Clay, soil-like, sandy to silty, dark buff gray,
contains very fine sand.......... ... ..t 5.5 7.5
Silt, sandy to slightly clayey, grayish buff, con-
tains very fine sand, a few calcareous nodules,
light brownish gray below 9.0 ft.................. 7.5 10.0
Clay, silty, to silt, sandy, grayish brown, contains
very fine sand, limonitic stain in lower foot..... 10.0 14.0
Sand and gravel, pinkish gray, texture grades from
fine sand to medium gravel with some coarse
gravel, texture grades from coarse sand to coarse
gravel below 40.0 ft....... ..t inenennn. 14.0 51.0
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, brownish gray-green, fine texture........ 51.0 53.5
Sandstone, very calcareous, light gray, contains a
few seeds. ... i e e e 53.5 56.5

Sandstone, brownish gray-green, fine texture, in

part calcareous, contains rootlets and seeds below

60.0 . it e e e e e 56.5 64.0
Sandstone, light gray to brownish gray-green, very

calcareous from 64.0 to 67.0 ft., reddish brown

below 70.0 fh. . ittt e e e e e e e e 64.0 76.0
Sand and some sandstone, grayish tan, texture grades :
from fine to coarse sand with some fine gravel.... 76.0 79.5

Sandstone, very calcareous, light greenish gray,
grading to a slightly sandy silt from 85.0 to 91.0

ft., pinkish tan below 91.0 ft............. ..., 79.5 97.0
Silt, clayey, very calcareous, light greenish gray,
contains a few marl layers below 100.0 ft......... 97.0 105.5

Sandstone, slightly calcareous, greenish to brownish
gray, fine texture, few rootlets and seeds, light
gray and very calcareous from 119.0 to 130.0 ft.
and 145.5 to 148.0 ft.. ... ..t e e 105.5 151.0



Sand and gravel, light grayish brown with pinkish

tint, texture grades from fine sand to fine gravel 151.

Sandstone, moderately calcareous, brownish gray to
grayish green, fine texture, very calcareous from
174.0 to 175.0 ft., some interbedded silt from

180.0 to 185.0 fL. . it i e 155.

Silt, sandy, to sandstone, in part slightly calcar-

eous, light grayish green.............. ... .. ...... 195.

Clay, silty, to silt, clayey, light gray to light

grayish green, few marl layers.................... 201.

Siltstone, sandy, grayish green, contains very fine

=350 L SO PO O 207.

Gravel, consists mainly of green silt pebbles and

limonitic fragments, contains some volcanic ash... 224.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, light to medium gray, contains some weathered

material at topP. ...t e e 233.

Clay shale, dark gray to black, contains some
weathered material, trace of light gray bentonitic

clay from 240.0 to 245.0 ft...... ... .. i 239.
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08N 19W 28DAAA 31-B-47

Test Hole #31-B-47
(8-19-28daaa)
Phelps County

Location: NE NE NE SE sec. 28, T. 8 N., R. 19 W., approximately
2,610 feet north and 9 feet west of southeast corner.
Ground elevation: 2,316 ft (i).(Elm Creek West 7.5 min. gquadrangle)
Depth to water: 28.0 ft (8-1-47).
No e-log available.
Depth, in feet

From To
Quaternary System, undifferentiated:
Soil: silt, sandy to slightly clayey, brownish
black, contains very fine sand.................... 0.0 1.0
Soil: «clay, sandy to.silty, slightly to moderately
calcareous, brownish gray, contains very fine sand 1.0 3.0
Silt, clayey, slightly to moderately calcareous,
buff gray, few small calcareous nodules........... 3.0 4.0

Silt, in part sandy, slightly to moderately calcar-

eous, tannish gray, contains very fine sand, limo-

nitic flecks and calcareous rootlets, slightly

coarser texture below 17.0 ft.............. . ... ... 4.0 20.0
Sand, tan to buff gray, texture grades from fine to

coarse sand, contains some limonitic stain and

small gastropod shells, some fine to medium gravel

below 45.0 ft. ... i e 20.0 66.0
Silt, clayey to slightly sandy, grayish green....... 66.0 69.5
Sand and gravel, pinkish gray, texture grades from

fine sand to coarse gravel.........ouuiiiieneen... 69.5 80.0
Clay, silty, light gray with a slight greenish tint. 80.0 84.0
Clay, silty, to silt, clayey, pinkish tan, calcar-

eous nodules in lower part.........oe' et ennnn.. 84.0 93.5
Silt, reddish brown, contains a few rootlets........ 93.5 96.0

'Silt, clayey, moderately to very calcareous, light
gray to brownish tan, slightly calcareous with
some sandy silt below 110.0 ft............0vuvvn... 96.0 114.0
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, slightly to very calcareous, brownish
tan, fine texture, contains a few rootlets and
seeds, grayish green 126.0 to 140.0 ft., brownish

gray to grayish brown below 140.0 ft.............. 114.0 142.0
Clay, reddish brown, and marl, grayish white, inter-

bedded. . ... .. e e e 142.0 147.0
Clay, slightly calcareous, reddish brown, blocky.... 147.0 155.0

Sandstone, brownish tan to grayish green, contains a
few rootlets and seeds, moderately to very calcar-
eous below 160.0 ft., some fine to coarse sand
below 190.0 £t ...ttt e e e e e 155.0 195.0

63



Sand, greenish gray, texture grades from fine to
coarse sand, slightly finer texture and some
interbedded silty sand below 205.0 ft.............

Sand, slightly silty, grayish green, texture grades
from fine to medium sand.........c.o i

Sandstone, slightly to moderately calcareous, light
grayish green to brownish gray-green, contains a
few rootletsS. ..ot e e e

Silt, clayey, grayish green.............ccnn

Quartzite, in part calcareous, grayish green........
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08N 20W 13BDDD 82-32
Test Hole #82-32
(8-20-13bddd)
Phelps County

Location: SE SE SE NW sec. 13, T. 8 N., R. 20 W.

Ground elevation: 2,308 ft (t). (Overton 7.5 min. quadrangle)
Depth to water: unknown.

No e-log available.

Depth, in feet
From To
Quaternary System, undifferentiated:

S01l, bBlack. ... e e e e e e e e e e e e 0.0 5.0
Clay, Yellow. ... ittt ittt it e et et ee e 5.0 7.0
Clay and gravel. ... ...ttt ittt ineeeeenn 7.0 9.0
Gravel, Very COarSE. .. i ittt ettt s et it 9.0 44 .0

Tertiary System - Miocene Series - Ogallala Group:
Silt, sandy, calcareous, gray and white............. 44.0 60.0
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08N 20W 3SAARA 32-B-48
Test Hole #32-B-48
(8-20-35aaaa)
Phelps County

Location: NE NE NE NE sec. 35, T. 8 N., R. 20 W., approximately

118 feet south and 11 feet west of northeast corner.
Ground elevation: 2,386 ft (i). (Overton 7.5 min. quadrangle)
Depth to water: 63.3 ft (8-26-48).
No e-log available.

Depth, in feet
From To
Quaternary System, undifferentiated:
Soil: silt, medium DrOWI. .. .. i i r et vttt teneronos 0.0 0.5
Silt, slightly clayey, light brownish gray.......... 0.5 3.5
Silt, clayey, slightly calcareous, light gray with
tan tint, contains a few gastropod shells......... 3.5 10.0
Silt, sandy to very slightly clayey, very slightly
calcareous, light gray with tan tint, contains
very fine sand, few limonitic concretions and
gastropod shells. ... ..t iiiiiieveeenn. 10.0 20.0
Silt, slightly sandy, light tannish gray, contains
gome limonitic stain and few gastropod shells..... 20.0 41.0
Silt, sandy to slightly clayey, medium brownish gray
with a red tint, contains fine sand............... 41.0 42.5
Sand, light tannish gray, texture grades from very
fine to medium sand with some coarse sand......... 42.5 66.0
Silt, sandy, light brownish gray, contains some
limonitic stalm. ...t i ittt ittt i 66.0 67.5
Silt, sandy to slightly clayey, light reddish tan to
brownish gray, contains a few rootlets and moder-
ately calcareous below 92.0 ft............. .. .. ... 67.5 100.0
Silt, clayey, slightly calcareous, light brownish
gray with tan tint....... ... . i, 100.0 101.5
Silt, slightly clayey to sandy, slightly to moder-
ately calcareous, medium brownish gray, contains
very fine to medium sand......... .. 101.5 102.5
Sand and gravel, light brownish tan, texture grades
from very fine sand to medium gravel with some
coarse gravel. . .. .. e i e e e 102.5 122.0
Silt, sandy, light brownish tan, contains fine to
medium Sand. .. i ittt e e 122.0 127.0
Silt, slightly clayey to sandy, light tan with pink-
ish tint, contains fine to medium sand............ 127.0 133.0
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, light brownish tan to gray, contains a
few rootlets and calcareous zones................. 133.0 145.0
Sand, light brownish gray with tan tint, contains a
sandstone layer below 152.0 ft............. ... ... 145.0 153.5
Silt, sandy, light reddish brown, contains fine to
medium Sand. . ... it e e e e e e 153.5 154.5



Sand and gravel, light brownish tan to tannish gray,
texture grades from fine sand to medium gravel....
Sandstone, silty, very calcareous, light gray with
Lo .o S e 4
Sand, silty, slightly to very calcareousg, very light
gray, few calcareous zZOneS. ... . ...t ueeeeeeenans
Silt, slightly clayey to sandy, light greenish gray,
contains some interbedded marl from 172.5 to 175.0
ft., some sandstone below 175.0 ft........cvv. ...
Silt, very sandy, light greenish gray...............
Sandstone, light greenish gray, contains a few
calcareous nodules. .. ...... .ttt
Siltstone, light brownish tan, contains a few inter-
bedded sandstone layers.........ouv i imireeeennnns
Sandstone, moderately to very calcareous, light
greenish gray with a tan tint, light brownish gray
below 195.0 fL. ...ttt ittt e e et i i
Sandstone, very calcareous, light gray with tan tint
S8ilt, sandy, very calcareous, light tan with a gray-
ish tint, contains many limy layers...............
Sandstone, light reddish brown, contains a few thin
sandy silt layers and calcareous zones............
Sand, to silt, sandy, light gray with tan tint,
texture grades from very fine to fine sand........
Sand, moderately calcareous, light gray with a
brownish tint, texture grades from very fine to
COAYSE SANA. v vttt ittt ettt ittt et tnet et
Sandstone, moderately to very calcareous, light tan
with a brownish tint, light greenish gray with a
few calcareous rootlets below 230.0 ft............
Sand, light tan to greenish gray, texture grades
from very fine to coarse sand, contains a few
calcareous rootlets, some interbedded sandstone...
Sandstone, light greenish gray, contains a few root-
lets and bone fragments, some interbedded sandy
silt, moderately to very calcareous from 327.0 to
340.0 L. ittt e e e e e e e e e e e e e e
Sand, silty, moderately to very calcareous, light
gray with tan tint, contains very fine to fine
sand, few interbedded sandstone layers............
Silt, sandy to slightly clayey, slightly calcareous,
light greenish gray, contains fine sand, some
interbedded sandstone from 375.0 to 390.0 ft., a
medium to coarse textured gravel zone from 397.5
O 398.0 Eh ..ttt ittt et et ettt ettt it
Silt, clayey to slightly sandy, in part slightly
calcareous, light gray with greenish tint, con-
tains some interbedded fine to coarse gravel......
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Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Clay, slightly to very calcareous, light gray, con-
tains some limonitic stain, a few calcareous zones 403.5 414,
Clay shale, moderately to very calcareous, dark gray 414.0 420.
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