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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 other
government agencies.

The map in this report shows the location of all test holes
drilled in the county since 1933 (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. Figure 2 is an example of a
geophysical log from Gosper County. 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.

During 1947 and 1987 the United States Bureau of Reclamation
(USBR) drilled 10 test holes in Gosper County at the site of the
proposed Plum Creek Damsite. Logs of these test holes are included in
this report. Note that the Unified Soil Classification System is the
basis for the physical description of the materials. The complete
geologic logs and e-logs for these 10 holes are located in the
"Engineering Appendix of the USBR Regional Director's Planning
Report/Environmental Statement" dated May, 1989.

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.
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Figure 2. Gosper County sample geophysical log (9-B-81)
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Figure 2. (Continued) Gosper County sample geophysical log (9-B-81)
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Figure 2. (Continued) Gosper County sample geophysical log (9-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, i1 = instrumental, t =
estimated from topographic map.

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. The
letters A, B, C, and D are applied in counterclockwise direction
beginning with A in the northeast gquadrant. The last numeral is the
serial number of the test hole within the quarter-quarter section. No
number is shown unless more than one test hole is within the given
quarter-quarter section.



CSD test hole identification

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

USGS test hole identification

5N-4E-15CADC

Fig. 3. System for identifying test-hole according to its location.
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Supply Paper 1489, 1960.
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Hydrogeology of Parts of the Twin Platte and Middle Republican
Natural Resources Districts, Southwestern
Nebraska, with a section on water quality by R. A. Engberg,
Nebraska Water Supply Paper No. 70, Conservation and Survey
Division, University of Nebraska-Lincoln, prepared in
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05N 21w 13DDAA 06-B-81
Test Hole #6~B-81 (E-log)
(5-21-13ddaa)
Gosper County

Location: NE NE SE SE sec. 13, T. 5 N., R. 21 W., approximately
1,006 ft. north and 12.5 ft. west of southeast section corner
Ground elevation: 2,350 ft. (t) (Oxford NW 7.5 minute quadrangle)

Depth to water: 88.3 ft. (Date not available)

Quaternary System, undifferentiated:
Roadfill, not sampled.. ...t iiinenineennnneennnns
Silt, clayey, slightly sandy, contains very fine
sand, slightly calcareous, yellowish brown........
Silt, very clayey, trace of very fine sand, slightly
calcareous, brown to dark brown...................
Silt, very clayey, slightly sandy, contains very
fine sand, slightly calcareous, yellowish brown...
Silt, very sandy, contains very fine sand, contains
fine to medium sand below 64 ft., slightly clayey,
hard limy concretion at 59.4 ft., slightly cal-
careous, yellowish brown to light yellowish brown.
Sand, very fine to fine grained, very silty.........
Silt, clayey, sandy, contains very fine sand,
slightly calcareous, light yellowish brown to
yvellowish Drown........ ...,
Silt, very clayey, trace of very fine sand, limy,
very calcareous, light yellowish brown............
Silt, slightly clayey, sandy, contains very fine
sand, becomes very sandy below 105 ft., very cal-
careous, light yellowish brown, becoming very pale
brown below 105 ft. ... ittt ittt i
Sand, fine to coarse grained, predominantly medium,

Silt, very sandy, contains very fine to fine sand,
several firm zones, very pale brown...............
Silt, clayey and sandy, contains scattered siltstone
fragments, light brown.............. . ...
Sand, fine to medium grained with some coarse.......
Tertiary System - Miocene Series - Ogallala Group:
Silt, with gradational changes to siltstone, very
sandy, contains very fine to fine sand, light
yvellowish brown........ .ttt
Sandstone, very fine to fine grained with trace of
medium sand, scattered silt lenses below 159 ft.,
light yellowish brown.......... .. ..
Sandstone, with gradational change to sand, root-
lets, light brown...... .. ..ttt

From

0.

2

25.

35.

46.

65.

68.

83.

95.

113.

118.

125.
133.

135.

145.

0

.5

O O

w O

2.

25.

35.

46.

65.

68.

83.

95.

113.

118.

125.

133.
135.

145.

185.

190.

Depth, in feet
To

5

[N o]



Sand, very fine to medium grained, predominantly
fine, rootlets, pale olive silt lenses below 205

ft., light brown...... ..ottt iiiinnneeeeeeenns 190.0 211.
Silt, limy, hard, some sandstone lenses, white...... 211.1 215,
Sand, very fine to coarse grained, predominantly

fine, a few thin silt seams, light brown.......... 215.0 225.

Silt, sand and sandstone, interbedded, sand and
sandstone is very fine to medium grained but pre-
dominantly fine, pale yellow to pale olive........ 225.0 230.

Sandstone, very fine to fine grained with trace of
medium sand; hard, thin siltstone seams below 250

ft.; very pale brown to pale olive................ 230.0 257.
Silt, very sandy, contains very fine to fine sand,

very calcareous, pale vellow......... .. 257.0 267.
Sandstone, very fine to fine grained, moderately

calcareous, pale 0live. ... ..ttt 267.0 270.
Silt, very sandy, contains very fine to fine sand,

very limy, very calcareous, pale olive............ 270.0 278.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay., weathered shale, pale yellow to yellow, very
CAlCAYEOUS . v i ittt it ettt e s e s e eanase e 278.0 300.



05N 22W 12ADDD 37-B-47
Tegst Hole #37-B-47 (No e-log)
(5-22-12addd)
Gosper County

Location: SE SE SE NE sec. 12., T. 5 N., R. 22 W., approximately
2,640 feet south and 6 feet west of northeast section corner, west
shoulder of road.

Ground elevation: 2,362.7 ft. (i) (Arapahoe NE 7.5 minute quadrangle)

Depth to water: 112.6 ft. (8-15-47)

Depth, in feet

From To
Quaternary System, undifferentiated:

Silt, slightly calcareous, light brownish gray;

lighter from 2 to 18 ft.; contains a few

gastropods from 2 to 10 ft.; rootlets from

5 to 7 ft.; granular texture from 5 to 7 ft.;

slightly clayey from 7 to 18 ft................... 0.0 18.0
Silt, clayey, to clay, silty, medium reddish brown.. 18.0 20.0
Silt, clayey, very dark reddish brown............... 20.0 22.0
Clay, silty, to silt, clayey, medium reddish brown;

lighter from 23 to 24 ft.... ...t nn.n 22.0 24 .0
Silt, very slightly clayey, buff-tan with slight

gray tint; slight pink tint and very slightly

calcareous from 25 to 27.5 ft.......0i i 24.0 27.5
silt, clayey, highly calcareous, very light

tan-gray, less calcareous from 30 to 32 ft........ 27.5 33.0
Silt, slightly to moderately calcareous, tan-gray... 33.0 40.0

Silt, wvery slightly clayey, very slightly calcareous,

gray to tan; contains some embedded sand and

gravel in lower part; very calcareous zone from

46 0 46.5 fh ..ttt ittt e e e e e e 40.0 46.5
Sand and gravel, pink and tannish gray; texture

grades from fine sand to coarse gravel; contains

iron stains and limy zones; texture slightly

coarser at 55 ft. ... i e e e e 46.5 68.0
Tertiary System - Miocene Series - Ogallala Group:

Marl, sandy, light brownish gray............ccc0vee.. 68.0 70.0
Sand and gravel, pink; contains some brownish tan

= 1 O 70.0 72.0
Silt, moderately calcareous, light tan-gray;

contains some sand and some thin limy layers...... 72.0 80.0
Clay, silty, pinkish tan; contains intermittent thin

hard limy beds and some sand and gravel........... 80.0 90.0
Clay, silty, moderately calcareous, pinkish tan;

contains thin hard limy layers and some silt...... 90.0 95.0
Sand and gravel, brownish tan; contains some inter-

bedded silty clay, grayish green...........oouvee... 95.0 112.0

Silt, slightly sandy to slightly clayey, light
grayish green; contains some interbedded sand and
o Bt = Y Y 112.0 119.0



Silt, slightly clayey, light grayish green.......... 119.

Sand and gravel, tan-gray; texture grades from fine

sand to coarse gravel....... ..ottt 121.
Marl, very slightly sandy, yvellow to brownish gray.. 132.
Sand, silty, grayish green to brownish gray......... 133.

Sand, tan-gray; texture grades from fine to coarse
sand and a trace of fine gravel; contains an
occasional silty sand layer, grayish green;

contains thin limy zones from 160 to 180 ft....... 140.

Silt, sandy, to sand, silty, grayish green with

light tan-gray tints. . ...ttt eennenn 184.

Sandstone, moderately calcareous, green to brownish

gray; lighter color from 193.5 to 198 ft.......... 188.

Silt, very slightly clayey, grayish green to green;
contains thin limy layers; blocky texture;
contains some interbedded reddish brown clay from

200.5 to 205 f£L. .. i e e 198.

Silt, slightly clayey to sandy, brownish gray with

o o ==Y o NN w15 o 5 oAU O 210.

Sandstone, in part silty, moderately calcareous,
light brownish gray; contains interbedded marl;

vellowish buff from 220 to 233 ft...........cv ... 213.

Silt, clayey, to sand, moderately calcareous, light

gray to light brownish gray.......oeeeeienennenenn. 233.

Sand, silty, brownish gray-green; in part
consolidated, texture grades from very fine to
medium with trace of coarse sand; yellowish gray-
green from 254 to 257 ft.; contains bentonite

from 257 to 259 ft...... .. . . . i e, e e 238.
Marl, grayish white...... ittt ininnnnnen. 259.

Sand and gravel, brownish gray with green tint;

texture grades from fine sand to medium gravel.... 259.

Clay, slightly calcareous, grayish green; contains
interbedded pinkish tan limy zones from 263 to

O P 263.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, slightly to moderately calcareous, light-gray
to yellowish gray; weathered; slightly less yellow
with depth; contains some aragonite from 290 to
297 ft.; pink tint and bentonitic from 300 to 305

[eXe]

121.
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133.
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184.
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05N 22W 25DDDD 47-A-48

Test Hole #47-A-48 (No e-log)
(5-22-25dddd)
Gosper County

Location: SE SE SE SE sec. 25, T. 5 N., R. 22 W., approximately
105 feet west and 10 feet north of southeast section corner,
north shoulder of road.
Ground elevation: 2,312.8 ft. (i) (Edison 7.5 minute gquadrangle)
Depth to water: 123.1 ft. (10-22-48)
Depth, in feet

92 Ne]

From To
Quaternary System, undifferentiated:
Silt, dark brownish gray.......c.oou et 0.0 1.
Silt, slightly clayey, medium brown-gray............ 1.0 1.
Silt, slightly to very calcareous, buff-gray with
slight brownish tint; noncalcareous from 1.5 to
2 ft.; contains some snail shells from 8 to 15
ft.; limonitic flecks from 10.5 to 15 ft.......... 1.5 33.
Silt, dark reddish brown..... ...ttt enns 33.0 36.

Silt, very slightly clayey, tan-gray with very

slight pink tint; moderately to highly calcareous

and very light buff-gray from 40 to 44 ft......... 36.0 44,
Silt, sandy, tan-gray; contains very fine sand with

trace of coarse sand; moderately to very calcare-

ous from 45.5 to 86 ft.; buff-gray from 45.5 to

53 ft., and 55 to 86 ft.; white from 53 to 55 ft;

intermittent hard calcareous zones from 57 to 73

ft.; contains limy fragments and some fine gravel

from 80 £tO 86 Th. .. il ittt e e e 44.0 86.

Tertiary System - Miocene Series - Ogallala Group:

Silt and sandstone, very calcareous, white-gray;

texture grades from very fine to fine sand with

SOME COAYSEeY grallS . v i ii et e enesonenennenseneenss 86.0 90.
Sandstone, very calcareous, white; texture grades

from fine to coarse sand; darker in color from

100 0 103.5 ittt ittt ettt ittt 90.0 104.
Silt, sandy, to sand, silty; in part clayey, very

calcareous, light-gray with greenish tint;

texture grades from fine to medium sand........... 104.5 110.
Sand, silty, light-gray with slight green tint;

texture grades from fine to medium sand; contains

some calcareous spots and grades to very calcar-

eous ab bottom. .. ittt i it i e e e e 110.0 130.
Silt, slightly sandy to clayey, light greenish gray;

contains many light-gray limy nodules............. 130.0 136.
Silt, clayey, light greenish gray with trace of tan

tint; contains limy nodular fragments from 141.5

0 144 .5 ft. . i e e e e e e 136.0 144.
Sandstone, tan-brown; texture grades from very fine
to fine sand with some coarser grains............. 144.5 147.

o O



Sand, slightly silty, to sandstone, moderately to
very calcareous, light grayish green; texture
grades from fine to medium sand with some coarse

o = B 1 ¥ 147.

Sandstone, light-gray; texture grades from very
fine to fine sand with some medium sand, slight

tan tint from 167.5 to 173 ft.... .. 160.

Sand, silty, very calcareous, white; texture grades

from very fine to fine sand........... .. i 173.

Sandstone, moderately calcareous, light brownish
gray; texture grades from very fine to fine sand

with some medium sand..........c.ccii it iinernnnnnn 175.
Sand, silty, moderately calcareous, very light

brownish gray; very fine texture.................. 177.
Silt, slightly sandy, light brownish tan; contains

very fine sand. ... ...ttt et e e e e 180.
Silt, clayey, brownish gray...... ... iueeeennn. 190.

Silt, slightly clayey to sandy, brownish gray with

tan tint; contains very fine to fine sand......... 196.

Silt, sandy, to sand, silty; brownish gray; texture
grades from very fine to fine sand and some

MeAiUM SANA . ¢ v v et vttt e et ettt s ettt 200.

Sand, silty, brownish gray; texture grades from

very fine to fine sand........ ...t 205.

Silt, sandy, very calcareous, very light brownish

[ o= 1Y/ 217.

Sand to sandstone, light brownish gray; texture

grades from very fine to medium sand.............. 219.

"gilt, clayey, brownish tan; contains thin white
calcareous zone, more consolidated and coarser

with depth. ... . it i it it e et ettt e 225.

Sand, brownish gray; texture grades from fine to
coarse sand with some fine to medium gravel; con-

tains some limonitic fragments.................... 236.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, very light-gray; contains limonitic staining;
silty from 238.5 to 240 ft.; shale fragments
from 244 to 245 ft.; less staining from 255 to

Clay shale, medium gray. .. .ottt neeneeenenennnenn 258.

Clay shale, moderately calcareous, light-gray to

MEAIUM QLAY « ¢ s e v e e e st e oo aeononeneeesonneaeenseness 262.

o u;m

160.

173.

175.

177.
180.

190.
196.

200.

205.
217.
219.

225.

236.

238.

258.
262.

270.

[oNe)



05N 22W 33BAAA 38-B-47
Test Hole #38-B-47 (No e-log)

(5-22-33baaa)
Gosper County

Location: NE NE NE NW sec. 33, T. 5 N., R. 22 W., approximately

5 feet south and about 2,548 feet east of northwest section

corner.

Ground elevation: 2,281.6 ft. (i) (Edison 7.5 minute quadrangle)

Depth to water: 73 ft. (8-19-47)

Quaternary System, undifferentiated:

Silt, sandy, dark brownish gray; contains very fine
to fine sand. ... .. i e e e e e e e e
Silt, slightly clayey to sandy, medium brownish gray

Silt, very slightly clayey, slightly calcareous,
brownish buff-gray; contains a few gastropod

shells; contains rootlets from 5 to 10 ft.; grades

more gray with depth; contains a few limonitic

flecks from 20 to 26 fh. .. ittt it ittt it e e
Silt, clayey, light pinkish tan-gray................

Clay, silty, to silt, clayey, dark reddish brown;

slightly darker at 29.5 ft..... ..
Clay, silty, tan-gray with pink tint................
Silt, very slightly clayey, tan-gray with pink tint.

Silt, very slightly sandy, slightly to moderately

CalcareoUus, LaN—gray ... ..uveeereennnnnnneeeeeenens

Silt, slightly clayey to sandy, slightly to mod-
erately calcareous, tan-gray to slightly pinkish
tan; limy rootlets from 45 to 50 ft.; trace of
moderately calcareous green clay from 50 to 53
ft.; some embedded gravel and rounded limy frag-
ments from 53 to 55 ft.; no clay from 55 to
64 ft.; some embedded gravel from 60 to 64 ft.;

no sand from 64 to 66.5 ft... .. it

Sand and gravel, pinkish gray; texture grades from
fine sand to fine gravel; contains rounded limy

fragments. . . it e e e e e e e

Tertiary System - Miocene Series - Ogallala Group:
Sandstone, moderately calcareous, buff to light

greenish Gray . ..ottt e e e e e

Siltstone and sandstone, dark grayish green; con-
tains dark interbedded reddish brown clay layer

and thin 1imy layer.. ... ..ottt
Clay, slightly silty, grayish green with much tan..

Clay, silty, to silt, sandy, light grayish green;
contains soft white limy layers and intermittent

hard 1ayer S . @ittt it e e e e e e

Depth, in feet
From To
0.0 1.0
1.0 2.0
2.0 26.0
26.0 28.0
28.0 30.0
30.0 31.0
31.0 34.0
34.0 39.0
39.0 66.5
66.5 69.0
69.0 70.5
70.5 76.0
76.0 80.0
80.0 90.0



Sandstone, slightly calcareous, grayish green
grading to light tan-gray; contains fossil hack-
berry seeds; some rootlets from 95 to 100.5 ft.;
moderately calcareous 99 to 111 ft.; more green

from 100.5 to 111 ft.. ..ttt iinnnnn 90.
Silt, sandy, grayish green to green................. 111.

Sandstone, slightly calcareous, light tan-gray with

slight greenish tint.......c. ittt eneeennnn 113.

Sand, silty, grayish green to green; partially con-

solidated. . . it e e e e et e e e e e e e e 116.

Sand, brownish gray with some green and pink; con-
tains a few green silt layers; some fine gravel

N oo B o Y=Y o) o 31 IR Y. 120.

Sand, silty, light grayish green; texture grades
from fine to medium sand; contains hard light
vellowish gray limy layer at 131 ft.; inter-
mittent limy layers from 135 to 142 ft.; coarse
sand and green silty clay pebbles from 135 to 140

P 125.

Silt, clayey to sandy, greenish to buff-gray;

contains 1imy layerS. ... vt ittt i ineeeneenennns 142.

Sand, brownish gray with a greenish tint; contains
silt layer from 159 to 160 ft.; slightly coarser

In 1OWeT PaAT L. v it ittt i et e e e e e e e e e e 145,

Sand and gravel, brownish gray with slight greenish
tint; contains silt pebbles and limonitic frag-
ments; finer texture and contains angular frag-
ments from 175 to 180 ft.; limy layer at 178.5

Sand, brownish gray; texture grades from fine to
coarse sand; contains many brown and green silt
pebbles and a thin limy layer at top; contains
some fine to medium gravel with trace of coarse,

mostly pink and subangular..........c.oiiiiiiin... 180.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, moderately to very calcareous, light-gray to
yellowish gray; weathered; contains aragonite;

containg 1imy ZOMES . ... ittt ettt ee e 199.

Clay shale, mcoderately to very calcareous, medium
dark-gray; grades darker with depth; contains

much limonitic material...... ..., 208.

111.
113.

116.

120.

125.

142.

145.

165.

180.

199.

208.

230.

Ul O



05N 23W 07BBBB 51-A-48

Test Hole #51-A-48 (No e-log)
(5-23-7bbbb)
Gosper County

Location: NW NW NW NW sec. 7, T. 5 N., R. 23 W., approximately
313 feet south and 5 feet east of northwest section corner.
Ground elevation: 2,375.3 ft. (i) (Arapahoe NW 7.5 minute quadrangle)
Depth to water: 98.1 ft. (10-28-48)
Depth, in feet

From To
Quaternary System, undifferentiated:

Roadfill:  Silt . i it iiit et teeneeeenennneeannenans 0.0 0.5
Silt, dark brownish gray.........eeiiieeeetneennnens 0.5 2.0
Silt, medium brownish gray; lighter from 2.5 to 4

i oA 2.0 4.5
Silt, very slightly sandy, slightly calcareous,

light buff-gray; contains fine sand, slight limo-

nitic stains and a few snail shells; contains a

few rootlets from 10 to 15 ft......... i 4.5 33.5
Silt, dark reddish brown.........ceeeiii it ennroneens 33.5 36.5
Silt, tan-gray; slightly sandy from 40 to 43.5 ft... 36.5 43.5

Silt, sandy, very calcareous, whitish gray; contains

some reddish tan silty sand and light-gray silty

sand from 45 to 50 fL. ...ttt it i i e 43.5 50.0
Silt, sandy, moderately to very calcareous, light

tan-gray; contains very fine sand; contains a few

calcareous nodules from 55 to 60 ft.; light-gray

spots and embedded sand and gravel grains from 60

to 65 ft.; limy nodules and an occasional rootlet
from 65 to 70 ft.; more sandy and gravelly from
72 to 75 ft., and 78 to 80 ft....... .. .. i i, 50.0 80.0

Sand and gravel, silty, tan-gray; texture grades
from fine sand to medium gravel; less silty from
85 £0 91.5 Lt ii ittt i ittt e e 80.0 91.5

Tertiary System - Miocene Series - Ogallala Group:

Sandstone, moderately to very calcareous, very light
tannish gray; texture grades from fine to coarse
sand with some gravel; slightly darker 95.5 to
98 ft.; white from 98 to 105 ft...... .. v 91.5 105.0

Sandstone, very calcareous, very light tannish gray;
texture grades from fine to medium with some
COAYSE SANA . vt vt ittt i tneeeeetoaoetosasosnsoensoson 105.0 113.5

Silt, slightly sandy, reddish tan and light gray;
contains some sandstone and reworked limy frag-
10T 0 1 - P 113.5 115.0

Sandstone, very calcareous, very light tannish gray;
texture grades from fine to medium with a little
COALSE SaANU. . i i vttt ittt ittt it anotonneenosoensenan 115.

Silt, slightly clayey, reddish tan.................. 129.

129.0
130.5

o O



Sand, silty, to sandstone, light gray with tan t%nt;
texture grades from very fine to fine with medium

sand; very calcareous from 134 to 135.5 ft..:.:... 130.
Silt, sandy, moderately to very calcareous, whitish
gray to light gray.......c.uiiiiti ittt 135.

Sandstone, moderately calcareous, tannish gray; tex-
ture grades from fine to medium sand, slightly

consolidated. . it e e e e e e e e e 139.
Silt, sandy and sandstone, moderately calcareous;

Light gray. oottt i e e e e e e e e e e 143.
Sandstone, moderately calcareous, brownish gray;

texture grades from fine to medium sand........... 151.
Silt and sandstone, white; texture grades from very

fine to fine with some medium sand................ 158.

Sandstone, in part silty, white; texture grades
from very fine to fine with some medium sand;

contains a limy layer between 165 to 170 ft....... 160.
Silt and sandstone, moderately calcareous, white;

more silty from 173 to 175 ft.. v i i i i e 170.
Silt, slightly sandy, moderately calcareous, white.. 175.
Silt, clayey, intermittently calcareous, white with

interbedded light gray with green tint............ 180.

Silt, slightly clayey, moderately to very calcar-

eous, light greenish gray; contains very fine to

fine sand; some thin hard zones.............co.... 185.
Sand, slightly silty, light gray with slight green

tint; texture grades from very fine to fine sand

with a trace of medium sand; contains some inter-

bedded tan-gray sandstone from 195 to 200 ft...... 190.
Silt, sandy, to sand, silty; moderately calcareous,

light gray; texture grades from very fine to fine

sand; contains some limonitic fragments 205 to

0 R o 200.
Silt, slightly clayey to sandy, moderately cal-

careous, yellow to buff-gray; contains very fine

sand; some limonitic stain............iciieiee.... 217.
Silt, sandy, yellow to buff-gray; contains very fine

sand with some coarser grains; some limonitic

Sand and gravel, yellowish gray; texture grades from
fine sand to coarse gravel, contains limonite,
jasper, and aragonite....... ..t e 235.
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, very light gray; contains some limonitic stain 237.
Clay shale, slightly silty, very slightly calcar-
eous, black. .. ... .. i e e e e 240.
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Shale, chalky, very calcareous, brown; contains

thin light blue-gray bentonitic clay.............. 249.0

10

135.

139.

143.

151.

158.
160.

170.

175.

180.

185.

190.

200.

217.

225.

235.

237.

240.

249.

260.



05N 23W 13AABC 05-B-81

Test Hole #5-B-81 (E-log)
(5-23-13aabc)
Gosper County

Location: SW NW NE NE sec 13, T. 5 N., R. 23 W., approximately 1,312
ft. west and 625 ft. south of northeast section corner.
Ground elevation: 2,346 ft. (t) (Arapahoe NE 7.5 minute gquadrangle)
Depth to water: 82.5 ft. (date not available)
Depth, in feet

From To
Quaternary System, undifferentiated:

Roadfill, not sampled. .. .. ...ttt innsonns 0.0 2.0
Topsoil, very dark gray. .. .. e e eenmnneeeeenneeeennns 2.0 4.0
Silt, slightly sandy, contains very fine sand,

slightly clayey below 25 ft., pale brown.......... 4.0 30.0
Silt, slightly clayey, dark grayish brown to brown.. 30.0 36.7
Silt, clayey, slightly sandy below 40 ft., light

vellowish Dbrowm. ... ...ttt anns 36.7 45.0
Silt, very sandy, contains medium to coarse sand

with trace of gravel, light yellowish brown....... 45.0 55.0
Sand, very fine to coarse grained, predominantly

fine to medium, light gray to very pale brown..... 55.0 68.3
Sand, varies from slightly to very silty, light gray

Lo very pale DrowIl. .. ...ttt ittt teneanensenens 68.3 75.0

Silt, very sandy, contains very fine to medium sand;

fine to coarse silty sand interbed from 80 to

80.5 ft., very light brown............cciiiii... 75.0 81.5

Tertiary System - Miocene Series - Ogallala Group:

Sand, interbedded with sandstone, very fine to fine

grained to 90 ft., very fine to coarse grained

below 90 ft., BroWn...... .t e ittt 81.5 110.0
Silt, very sandy, contains very fine to fine sand;

fine to coarse grained limy sandstone layers below

112.7 ft, pale brown. ....... ..ttt 110.0 115.0
Sandstone, very fine to medium grained, predomi-
nantly medium. . ... ...ttt ittt i e i e 115.0 121.0

Silt, very sandy, several gradations to siltstones,
very fine to fine grained, very calcareous in
spots, pale brown to 127 ft., pale yellow and pale

olive below 127 ft. .ttt ettt et enens 121.0 144.5
Sandstone, fine to medium grained areas of noncon-
solidation, pale brown. ...... .ot ieennenn 144.5 151.2

Silt, with scattered thin interbeds of fine grained

sandstone, moderately to very calcareous, pale

0 17 Y 151.2 157.5
Sandstone, with intervals of sand, mostly fine to

medium grained, fine to coarse sand occurs from

157.5 to 160 ft., very calcareous and lime

cemented below 165 ft. ... it 157.5 170.0

11



Silt, sandy, contains very fine to fine sand, scat-
tered thin sandstone layers from 177.5 to 179 ft.,
sandstone interbed from 185.5 to 188.3 ft.,
slightly calcareous in areas, pale brown to brown,

becoming light yellowish brown below 188 ft....... 170.

Silt, interbedded with siltstone, silt is slightly

clayey, moderately calcareous, pale brown......... 203.

Clay, very silty, slightly calcareous, very pale

D OWT e+ e e et e e et e e e et e te ettt e 220.

Silt, clayey, grading to clay with some siltstones
below 229 ft., slightly to moderately calcareous,

Very pale Dbrowml........c.i ittt 225.

Clay, slightly silty, slightly to moderately cal-
careous, scattered thin siltstones to 235 ft.,
hard yvellow fragments 244.5 to 245.8 ft., very

pale brown to yellow........c.ii it inineeennons 230.

Silt, very clayey, sandy, contains very fine to

medium sand, predominantly fine, yellow........... 245.

Sand, fine to coarse grained, predominantly medium,
larger grains are mostly siltstone particles and

fragments of Niobrara Chalk, a few large rootlets. 249.

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

Clay, weathered shale, yellow to light gray......... 262.
Clay shale, dark gray...... ..ottt tiinineenneenn 266.
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05N 24W 25AAAB 50-A-48

Test Hole #50-A-48 (No e-log)
(5-24-25aaab)
Gosper County

Location: NW NE NE NE sec. 25, T. 5 N., R. 24 W., approximately
68 feet south and 344 feet west of northeast section corner.
Ground elevation: 2,314.5 ft. (i) (Arapahoe NW 7.5 minute qguadrangle)
Depth to water: Unknown, hole caved at 90.1 ft. (10-28-48)
Depth, in feet
From To

Quaternary System, undifferentiated:
Silt, dark brownish gray; less gray from 1 to 2.5
i w SO 0.0 2.5
Silt, light brownish gray; buff-gray from 4.5 to
35 ft.; slightly calcareous from 5.5 to 30 ft.,
contains snail shells from 9 to 15 ft.; slight tan

tint from 34.5 to 35 ft. ... e e 2.5 35.0
8ilt, very slightly clayey, slightly calcareous,

dark reddish Camn.....vu ittt ettt tnenenaeeas 35.0 38.5
Silt, slightly to moderately calcareous, light tan

LoR@ T 15 nl ikante i a1V 38.5 51.0

Silt, very slightly sandy, slightly to very calcare-

ous, light brownish tan to brownish gray; contains

very fine sand; semiconsolidated with occasional

rootlets from 56.5 to 58.5 ft.; some gravel em-

bedded from 65.5 to 68.5 ft....... ... i i, 51.0 68.5
Sand and gravel, brownish gray with pink grains;

texture grades from fine sand to medium gravel;

contains some reworked fragments...............0... 68.5 70.0
Silt, slightly clayey, tan-gray; more gray about

2 S 70.0 75.0
Silt, moderately clayey, light gray; brown from

A A oo S - 1O B e 75.0 80.0
Silt, very slightly clayey, light gray with slight

greenish tint; contains embedded sand and gravel.. 80.0 87.5

Sand, brownish gray with some pink grains; texture

grades from fine to coarse sand with some fine to

medium gravel; contains much reworked material.... 87.5 93.0

Tertiary System - Miocene Series - Ogallala Group:

Silt, slightly sandy, moderately calcareous, light

greenish gray. . ...ttt ittt i i e e e 93.0 95.0
Silt, very calcareous, white; more silty from 99

to 105.0 ft.; contains some embedded greenish gray

silt from 105 to 108 ft..... it innns 95.0 108.0
Sandstone, greenish gray; texture grades from very

fine to fine sand. . ... ...ttt 108.0 110.0
Silt, sandy, light greenish gray; contains fine to

Medium SaNA. .« v vt v ittt ettt et e tne s ettt e 110.0 139.5

13



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

Clay, moderately to very calcareous, very light gray,
contains many limonitic stains; slightly darker
from 147.5 to 150.5 ft.; slightly silty and light
gray to light yellow-gray from 150.5 to 172.5 ft.. 139.5 172.5

Clay shale, slightly to moderately calcareous,
medium gray; dark gray to black and non-calcareous
from 174 to 180 £t ittt ittt it ittt 172.5 180.0

14



05N 24W 36DDCC 49-A-48

Test Hole #49-A-48 (No e-log)
(5-24-36ddcc)
Gosper County

Location: SW SW SE SE sec. 36, T. 5N., R. 24 W., approximately 21 feet
north and about 1,197 feet west of southeast section corner.
Ground elevation: 2,341.6 ft. (i) (Arapahoe 7.5 minute quadangle)
Depth to water: Unknown, hole caved at 126.9 ft. (10-22-48)
Depth, in feet
From To
Quaternary System, undifferentiated:
Silt, dark brownish gray.......oeo et 0.0 1.
Silt, slightly clayey, light brownish gray.......... 1.0 2.
Silt, slightly to very calcareous, buff-gray with
slight brown tint; non-calcareous from 2 to 4 ft.;
slightly sandy and contains some snail shells and
rootlets from 5 to 15 ft.; finer texture and non-
calcareous from 15 to 20 ft.; noncalcareous with
color becoming more tan from 25 to 32 ft.......... 2.
Silt, very slightly sandy, medium reddish brown..... 32.
Silt, wvery slightly clayey to sandy, buff-gray;
contains very fine sand; moderately to very cal-
careous from 37 to 40 f£t..... .. i i i i 34.5 40.0
Silt, sandy, moderately calcareous, light buff-gray;
very calcareous from 48.5 to 50 ft.; contains
very fine sand, intermittently calcareous from
50 to 66 ft.; brownish tan from 50 to 53 ft.;
light gray from 53 to 55 ft....... ... .. 40.0 66.0
Silt, sandy, to sand, silty; dark reddish brown;
contains very fine sand....... ..., 66.0 67.0
Silt, sandy, moderately calcareous, light gray to
light buff-gray; contains very fine sand.......... 67.0 69.0
Siltstone, sandy, very calcareous, light yellowish
gray; contains very fine sand.......... . i, 69.0 70.0
Silt, sandy, slightly calcareous, light brownish tan
with grayish tint; contains very fine sand; light
gray and very calcareous from 76 to 79.5 ft....... 70.0 79.5
Sand and gravel, very light brownish gray with some
pink grains; texture grades from medium sand to

[N e]

32.
34.

(o Ne]
Ul O

medium gravel . ... ittt ittt et e et et e 79.5 87.0
Tertiary System - Miocene Series - Ogallala Group:
Sand, silty, light greenish gray, very fine texture. 87.0 97.0
Sandstone, light greenish gray; very fine texture;
consists principally of small rootlets............ 97.0 105.5

Silt, sandy, very calcareous, light gray; contains

very fine sand; light brownish gray and moderately

calcareous from 107 to 110 ft.........ccuiieo... 105.5 110.0
Sand, silty, to silt, sandy; very calcareous, light

gray; contains very fine sand; grades less cal-

CaAreous AOWNWALA. . v v v v e e st teeeeeeennaeeeenns 110.0 115.0



Silt, to sand, slightly calcareous, light brownish
gray; contains very fine sand; lighter from 120

Lo 126 fh. . e e 115.

Sand, slightly silty, brownish gray; texture grades
from fine to medium with some coarse sand and fine
gravel; not silty and slightly more coarse from

137.5 to 142 fh. . i e 126.

Silt, sandy, moderately calcareous, buff-tan with
gray tint; clayey silt from 146 to 147 ft. and
157 to 160 ft.; sandy and clayey from 150 to 155
ft. and 160 to 173 ft.; contains limy fragments

from 154 to 155 ft. and 160 to 165 ft............. 142.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, very calcareous, whitish gray; contains many

limonitic stains from 173 to 180 ft............... 173.

Clay shale, moderately to very calcareous, medium

gray; darker and less calcareous with depth....... 188.

16

126.

142.

173.

188.

200.



05N 24w 36DDDD

Location:

Depth to

48-A-48

Test Hole #48-A-48 (No e-log)
(5-24-36d4dddd)
Gosper County

SE SE SE SE sec. 36, T. 5 N., R. 24 W., approximately 21 ft.
north and 87 ft west of southeast section corner.
Ground elevation: 2,364.7 ft. (a) (Arapahoe 7.5 minute quadrangle)

water: Dry (10-19-48)

Quaternary System, undifferentiated:

Silt,
Silt,
Silt,
Silt,
Silt,

coarse grained, dark brownish gray............
very slightly clayey, dark brown..............

very dark brown to black...

very coarse grained, brownish gray............

moderately coarse grained,

firm, light grayish tan........

Note:

Lost circulation at 34 ft;
abandoned and backfilled

17

Depth, in feet

From To
0.0 1.0
1.0 2.0
................... 2.0 3.5
3.5 4.5
slightly clayey,
................... 4.5 34.0

hole was



06N 21W 07BBBC 46-B-48
Test Hole #46-B-48 (No e-log)
(6-21~7bbbc)
Gosper County

Location: SW NW NW NW sec. 7, T. 6 N. R. 21 W., approximately
505 feet south and 18 feet east of northwest section corner.
Ground elevation: 2,496.1 ft. (i) (Elwood 7.5 minute quadrangle)

Depth to water: Unknown, hole caved at 183.3 ft. (10-22-48)

Quaternary System, undifferentiated:
Silt, very dark brownish gray.........cceeiieeen.
Silt, light brownish gray; slightly lighter from 2.5

Lo T SR S A
Silt, buff-gray with yellow tint; slightly to

moderately calcareous from 5 to 36 ft.; few snail

shells from 5 to 20 ft.; slightly darker from 35

oo JC 1 ST i
Silt, dark reddish brown............ ...
Silt, tan-gray with slight red tint.................
Silt, very slightly sandy, very calcareous, light

tan-gray; contains very fine sand; few limy

nodules from 50 to 65 ft. ... . i ittt e e
Silt, very slightly clayey, slightly to moderately

calcareous, brownish tan....... ...
Silt, slightly to very calcareous, brownish tan-

e = Y
Silt, moderately calcareous, buff-gray..............
Sand, brownish gray; texture grades from very fine

sand at top to medium with trace of coarse sand...
Silt, sandy, moderately calcareous, light buff-gray;

contains very fine to fine sand; slightly darker
from 130 to 136.5 ft.; texture grades from medium
sand at 140 ft. to gravel at 178 ft.; noncalcar-
eous from 167 to 178 ft.... .. ...
Sand, silty, light brownish gray; texture grades

from fine to coarse sand......... i
Sand and gravel, brownish gray with some pink

grains; texture grades from fine sand to medium

gravel; contains a hard calcareous layer at

247.5 ft. and much reworked limy material, sand-

stone at 253.5 ft. ... . i e

Tertiary System - Miocene Series - Ogallala Group:
Silt, light brownish tan with gray tint.............
Sand, to sandstone, brownish gray with some pink

grains; texture grades from fine sand to medium
gravel; contains some calcareous material and

e Yo o I =
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Sandstone, intermittently calcareous, light gray;
fine texture; brown tint and fossil seeds from

268 to 286 ft. ... e e e 266.

Silt and sandstone, moderately calcareous, white
with very slight tan tint; texture grades from

fine to medium sand. . ... ...ttt e 286.
Sandstone, moderately calcareous, light tan-gray;

texture grades from fine to medium sand........... 288.
Silt, slightly sandy, moderately calcareous, white.. 299.
Silt, clayey, light greenish gray to reddish tan.... 305.

Sandstone, light brownish gray; texture grades from

very fine to medium sand......... .t 307.

Sand, silty, to silt, sandy, very light greenish
gray; texture grades from very fine to fine with

some medium SanA. . .o v it ittt e e e e e e 315.

Sand, slightly silty, to sandstone, very light
brownish gray with slight green tint; texture

grades from fine to medium sand.................. 320.

Silt, sandy, light greenish gray; contains very fine
to fine sand; brownish tan-gray from 328.5 to

336.5 ft. . i e e e e 325.

Sand and gravel, brownish gray with green grains;

texture grades from fine sand to medium gravel.... 336.

Silt, sandy, very light greenish gray; contains

very fine to fine sand........... ... .. 361.

Sandstone, light brownish tan; contains sandy silt,
moderately calcareous; light gray from 373.5 to

T 367.

Sand, brownish gray; texture grades from fine to
coarse sand with traces of gravel; contains
reworked limy and brownish tan clayey silt

0= ok wle I T 375.

Silt, sandy, intermittently calcareous, light gray
with green tint; contains very fine to fine sand;

contains a thin limestone layer at 381 ft......... 381.

Sand, brownish gray; texture grades from fine to
coarse with trace of gravel; contains reworked

limy fragments. . ... ..ttt e 388.
Clay, silty, mottled green and tan-gray............. 392.

Sand, silty, light greenish gray; texture grades

from very fine to medium sand....... ... . 394.

Sandstone to sandy silt; sandstone, brownish tan;
sandy silt, in part calcareous, light brownish

gray; very fine textured sand, in part gravelly... 400.

Sand, brownish gray with some pink and light green
grains; texture grades from fine to coarse sand
with some gravel; contains some white clay frag-

ments from 410 to 416 ft. ... i ittt 406.
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Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, very calcareous, whitish gray to light yellow-
ish gray; very limonitic stained at top........... 416.0 431.
Clay shale, moderately calcareous, medium dark gray;
contains ironstone zones from 435 to 440 ft....... 431.5 450.
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06N 21W 19CCCC 47-B-48

Test Hole #47-B-48 (No e-log)
(6-21-19cccc)
Gosper County

Location: SW SW SW SW sec. 19. T. 6 N. R. 21 W., approximately

37 feet north and 25 feet east of southwest section corner.
Ground elevation: 2,391 ft. (i) (Arapahoe NE 7.5 minute guadrangle)
Depth to water: 94.2 ft. (10-22-48).

Depth, in feet
From To

Quaternary System, undifferentiated:
Silt, very dark brownish gray............. ... 0.0 1.5
Silt, dark brownish gray.......oieiiiiiiiinneenneens 1.5 2.0
Silt, medium brownish gray; lighter from 3 to 4 ft.. 2.0 4.0
Silt, moderately to very calcareous, buff-gray with
yvellow limonitic tint; slightly calcareous with
some snail shells 6 to 15 ft., darker and finer

o o ut

texture with depth. .. .. ..., 4.0 33.
Silt, very slightly clayey, dark reddish brown...... 33.5 35.
Silt, very slightly clayey, buff-gray............... 35.0 40.

Silt, very slightly sandy, very calcareous, brownish

tan-gray; contains very fine sand and a few limy

NOAU LS e o ittt i et et et ettt e e e e e e 40.0 42 .0
Silt, very slightly sandy, very calcareous, brown-

ish tan-gray; contains very fine sand and a few

1imy NoAULES. ¢ttt ittt e e e e e e e 42.0 45.0
Silt, slightly to very calcareous, brownish gray;

buff-gray from 46.5 to 48.5 ft.; limy zone at

58 ft.; slightly sandy from 59 to 62.5 ft......... 45.0 62.5
Silt, sandy, very slightly calcareous, light brown-

ish tan with gray tint; contains very fine to fine

sand with some medium and coarse sand............. 62.5 68.0
Sand, slightly silty; texture grades from very fine
to fine sand with a few medium grains............. 68.0 71.5

Silt, slightly sandy, light brownish tan with gray

tint; contains very fine to fine sand and cal-

careous NOAULES. . & i it ittt it i it it e et e ettt 71.5 79.0
Sand, light brownish gray; texture grades from fine

to medium sand with some coarse sand; contains a

few gravel grains from 80 to 93.5 ft.............. 79.0 93.5
Silt, very slightly sandy, brownish buff with gray

tint; contains limy nodules; more sand and some

gravel from 110 to 116 ft.......0 .. 93.5 116.0
Sand and gravel, brownish gray with some pink

grains; texture grades from fine sand to medium

o s ar= 13V =Y S 116.0 121.5
Silt, clayey, brownish tan; contains white limy

= Y o= O 121.5 125.5
Clay, brownish tan with reddish tint; contains a

limy layer at 127 .5 £t. ... ittt ie e 125.5 128.0



Sand and gravel, brownish gray with pink grains;
texture grades from fine sand to fine gravel......
Silt, sandy, to sand, silty, light greenish gray;
texture grades from fine to medium sand...........
Sand and gravel, brownish gray with some pink
grains; texture grades from fine sand to fine
gravel with some coarser gravel............... ...
Silt, brownish tan; micaceous; thin limy layer at
L)
Sand and gravel, light brownish gray with yellow and
pink grains; texture grades from fine sand to fine
gravel with some coarser gravel..........cocueeeo..
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, very light brownish gray grading to very
light greenish gray; texture grades from fine to
coarse sand; contains calcareous zones............
Sand, silty, light gray with slight green tint; tex-
ture grades from very fine to fine with some
MediUm SaANA. ¢ v vttt ittt ittt it it ettt e e
Sand, silty, to sandstone, in part moderately cal-
careous, very light brownish gray; contains a few
it Yo 3wl A o
Sand, silty, to silt, sandy, light greenish gray;
contains intermittent sandstone and limy nodular
Iy o N
Sandstone, very calcareous, very light brownish
gray; texture grades from fine to medium sand;
more brown from 175 to 178.5 ft.; green tint
from 178.5 to 187.5 ft. ... i i e e
Sand, slightly silty, very light brownish gray; tex-
ture grades from fine to medium with trace of
coarse sand; slightly consolidated; not silty from
190 to 200 fE. . ittt i e e e e e
Sandstone, silty, in part calcareous, light gray
with slight green tint; texture grades from very
fine to fine with some medium sand................
Silt, slightly clayey to very slightly sandy, light
greenish gray; micaceous; contains very fine sand;
thin white limy layers from 216 to 220 ft.........
Silt, very slightly sandy, light brownish gray with
slight green tint; contains very fine sand; mic-
= K] 6 =
Sand, brownish gray to gray to green; texture grades
from fine to coarse sand with a trace of gravel;
contains some silt and reworked coarse material...
Sand and gravel, light brownish gray with green
and pink grains; texture grades from fine to
coarse sand with some fine gravel; silt layer and
a few limy fragments at 245.5 ft...........
Marl and intermittent silt, brownish gray...........
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Sand, light brownish gray; texture grades from fine
to coarse sand; contains limy fragments; inter-
mittent green and tan clay layers from 273 to 278

ft.; slightly sandy clay from 278 to 280 ft....... 253.
Silt, clayey, moderately calcareous, white.......... 283.

Sand, silty, light gray with green tint; texture

grades from very fine to fine and some medium sand 284.

Clay, silty, moderately to very calcareous, light

gray; contains hard calcareous layers............. 289.

Sand, light brownish gray, texture grades from fine

LO COATrSe SaAA. i v ittt ittt ettt ettt ee sttt eenaneeeas 294,

Silt, sandy, in part clayey, moderately to very cal-
careous, light gray with slight greenish tint;

contains very fine to fine sand................... 301.

Sand, silty, to silt, sandy, moderately to very cal-
careous, light buff-gray; texture grades from very

fine to fine sand. . ... ittt ittt ettt et 305.

Sand, light brownish gray with slight green tint;

texture grades from fine to coarse sand........... 308.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, very calcareous, very light gray-orange, con-
tains limonitic stains in upper part with thin
hard ironstone layers; less weathered and light

gray from 315 to 320 ft........ i 310.
Clay shale, medium dark gray, some yellowish brown.. 320.
Clay shale, very calcareous, dark gray.............. 325.
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06N 21W 22ADDD 35-B-47

Test Hole #35-B-47 (No e-log)
(6~-21-22addd)
Gosper County

Location: SE SE SE NE sec. 22, T. 6 N., R. 21 W., approximately
2,568 feet south and 8 feet west of northeast section corner.
Ground elevation: 2,501.6 ft. (i) (Oxford NW 7.5 minute quadrangle)
Depth to water: 201.4 ft. (8-12-47).
Depth, in feet

From To
Quaternary System, undifferentiated:
Soil: silt, clayey, dark brownish gray to black.... 0.0 1.
Silt, clayey, dark brownish black; granular......... 1.0 2.
Clay, silty, to silt, clayey, medium brownish gray;
lighter with depth. . ...ttt i it iie e 2.5 5.

Silt, slightly clayey, tan-buff-gray; contains

rootlets and many gastropod shells from 7.5 to 9

5 5.0 9.
Silt, buff-gray to brown; granular; contains

limonitic flecks, soft nodules, limy rootlets and

gastropod shells; slightly clayey from 28 to 38

5 o 9.0 38.
Silt, very slightly clayey, dark brown with slight

red Cint. ... i i e e e e e 38.0 39.
Silt, slightly clayey to sandy, tan-gray with slight

pink tint; contains very fine sand................ 39.5 46.
Silt, clayey, moderately to very calcareous, light

buff-gray; contains a few limy nodules............ 46.90 50.

Silt, very slightly clayey, brownish gray; contains
a dark soil zone and a few limy nodules from 50

£o e T i oA 50.0 55.
Silt, slightly clayey to sandy, brownish tan-gray;

contains very fine sand........ .t 55.0 60.
Silt, sandy, to sand, silty, brownish tan-gray...... 60.0 66.
Silt, very slightly sandy, slightly calcareous,

brownish Can-gray. ..ottt it ittt ettt et et 66.0 70.

Silt, very slightly clayey, moderately to very cal-

careous, tan to buff-gray; slightly less gray and

moderately to slightly calcareous from 75 to 85

5 o 70.0 85.
Silt, slightly clayey to slightly sandy, slightly

calcareous, tan-buff-gray; contains limonitic and

carbonaceous nodules from 90 to 94 ft.; thin limy

zones 94 to 100 f£t. ... i e e e e 85.0 100.
Silt, very slightly clayey, slightly to very cal-

careous, tan-buff-gray; nodular limy zone from

107 to 109 ft.; slight green tint from 112 to 115

ft.; thin nodular zone and becoming sandy from 125

Lo T T X 0 100.0 130.
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Silt, sandy, tan-gray; contains very fine sand; con-

tains some very fine rootlets..................... 130.0 140.
Silt, brownish tan; contains thin limy layers;

granular from 145 to 150 ft.......... .. ..o 140.0 160.
Silt, clayey, dark brownish tan; contains some

light gray consolidated volcanic ash.............. 160.0 167.
Clay, silty, to silt, clayey, dark brownish tan..... 167.0 170.
Silt, dark brownish tan; sandy from 175 to 180 ft... 170.0 180.
Silt, sandy, tan-gray; contains silty sand layers... 180.0 190.
Sand, silty, to silt, sandy, light tan-gray; con-

tains limy layers at 193 ft........ ... ... .. 190.0 197.

Sand and gravel, grayish tan; texture grades from
fine sand to coarse gravel; contains clay, yellow-
ish brown, very limonitic from 245 to 250 ft...... 197.0 289.
Tertiary System - Miocene Series - Ogallala Group:
Silt and sandstone, interbedded; silt, slightly
clayey, greenish gray; sandstone, light brown,

contains rootlets and some whitish gray marl...... 289.0 300.
Sandstone, moderately calcareous, whitish gray to

very light greenish gray; contains some rootlets.. 300.0 304.
Sandstone, very slightly calcareous in part,

brownish gray with slight green tint.............. 304.0 307.

Sandstone, clayey, moderately calcareous, whitish
gray; contains thin hard limy layer from 308 to

3 0 R S At 307.5 308.
Sandstone, grayish green; contains a few rootlets... 308.5 312.
Silt, very slightly sandy, grayish green; contains

some interbedded silty clay, reddish brown........ 312.0 314.
Silt, sandy, to sandstone, grayish green; contains a

few seeds and rootlets. ... ..ttt 314.0 318.

Sandstone, slightly to moderately calcareous, green-
ish gray; contains some tan color and a few
rootlets; contains some sandstone, calcareous,
grayish white and some limestone, pink, inter-

bedded, from 333 to 338 ft....... . . . it 318.0 338.
Sand, silty, to silt, sandy, light greenish gray;

some light reddish tan from 338 to 343 ft......... 338.0 360.
Sandstone, brownish gray-green..........c.eeeeeeennn 360.0 370.
Sand, silty, very light greenish gray; fine texture;

partially consolidated; contains rootlets......... 370.0 374.

Sand, brownish gray; texture grades from fine to
coarse sand; contains some interbedded silt,
greenish gray from 374 to 390 ft.; some fine

gravel from 390 to 397 ft...... ... . i 374.0 397.
Siltstone, in part clayey, medium brown with slight

gray Lint ... i e e e 397.0 410.
Sand, brownish tan-gray; contains some fine to

MediUm GravVe L. v vt i it i ittt ettt ittt e aaeae e 410.0 415.
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Sand and gravel, brownish tan-gray; texture grades
from medium sand to coarse gravel; contains clayey
silt layers, yellowish green, limonite stained;
slightly finer texture from 420 to 427 ft.;
slightly coarser texture with some pink grains
from 427 to 430 ft. ..t i e e e 415.0 430.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, moderately calcareous, light gray with limon-
itic stains; contains some bentonitic clay........ 430.0 444.0
Clay shale, moderately calcareous, medium gray
grading to dark gray; upper portion weathered to
vellowish brown; contains thin ironstone layers
from 450 to 455 ft. and from 460 to 470 ft........ 444 .0 470.0
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06N 23W 19CCCC 52-A-48

Test Hole #52-A-48 (No e-log)
(6-23-19c¢ccccec)
Gosper County

Location: SW SW SW SW sec. 19, T. 6 N., R. 23 W., approximately
96 feet north and 73 feet east of southwest section corner.
Ground elevation: 2,429.7 ft. (i) (Arapahoe NW 7.5 minute quadrangle)
Depth to water: 109 ft. (10-28-48)
Depth, in feet

From To
Quaternary System, undifferentiated:

Soil: silt, dark brownish gray.........e e 0.0 0.6
Silt, mMedium DroOWIl. « v vttt ettt it et et e ettt e 0.6 3.0
Silt, medium buff-gray; contains gastropod shells

from 5 to 15 ft. and is lighter from 15 to 37 ft.. 3.0 37.0
Silt, medium reddish brown..........uuueoeeeeennnn. 37.0 40.0
Silt, light reddish buff......... ... ... 40.0 45.0
Silt, mottled light gray and reddish buff; contains

a few gravel grains and limy nodules.............. 45.0 50.0
Silt, sandy, light to medium gray.........eeeeeuuen. 50.0 56.0
Sand and gravel, silty; texture grades from medium

sand to coarse gravel. .. ... ittt e e e e 56.0 58.0
Silt, light brownish gray; contains limy nodules.... 58.0 60.0
Sandstone, medium reddish brown; fine texture....... 60.0 64.0
Silt, clayey, moderately to very calcareous, light

gray with reddish tint......... ... .. . 64.0 67.0

Tertiary System - Miocene Series - Ogallala Group:

Sandstone, medium reddish brown; texture grades from

fine to medium sand. . ... ..ottt 67.0 72.0
Silt, slightly reddish brown; granular in part...... 72.0 75.0
Marl, light gray to reddish brown; contains inter-

bedded silt 1ayerS. ... vttt it tneeneeonetonseneenn 75.0 80.0
Sand; texture grades from medium to very coarse sand 80.0 81.0
Claystone, medium reddish brown; contains thin sand

= Y= of = 81.0 85.0
Siltstone, moderately calcareous; contains cal-

CAYEOUS LAY . i ittt it e ittt et et nsnneetan e 85.0 90.0
Sand, light pinkish gray; texture grades from fine

to coarse sand with some fine gravel.............. 90.0 95.0
Silt and siltstone, moderately calcareous........... 95.0 97.0
Sandstone, light reddish brown; texture grades from

fine to medium sand; contains intermittent hard

CAlcareoUS LAy @r S . v it e et iteeetneeroenososeeannenss 97.0 113.5
Silt, sandy, moderately calcareous, light grayish

white; contains fine sand..........ci it eeenens 113.5 115.0
Sandstone, moderately calcareous; fine texture, hard

layer at 115 ft. .. i i i e 115.0 120.0
Silt, sandy, light grayish brown; contains fine

sand; hard layer from 120 to 122 ft............... 120.0 126.0
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Sand and gravel, reddish brown to dark gray;

texture grades from coarse sand to fine gravel.... 126.0 133.
Silt, slightly clayey to sandy, medium brown........ 133.0 136.
Silt, sandy, moderately calcareous, light gray; con-

tains fine to coarse sand; hard layer at 136 ft... 136.0 138.
Sand and gravel, gray to reddish brown; texture

grades from medium sand to fine gravel............ 138.0 160.

Sandstone, moderately calcareous, light gray-tan;
texture grades from fine to medium sand; contains

a hard limy layer at 167 ft........ ... 160.0 170.
Sandstone and sand, light brownish gray; texture

grades from fine to coarse sand........c..ciii.n. 170.0 174.
Siltstone, Medium DroOWIl. . v v vt ittt ittt eeeeee e eonanes 174.0 175.
Siltstone with some sandstone, very calcareous,

B e 1o oA e YN 175.0 180.
Sandstone, texture grades from fine to coarse sand.. 180.0 194.
Sandstone, light bluish gray, fine texture.......... 194.0 200.
Silt, moderately calcareous, light gray............. 200.0 205.
Sandstone and silt, interbedded; moderately calcar-

10 1 . P 205.0 210.
Sand, slightly silty, light yellowish gray.......... 210.0 215,
Marl, light gray to white; contains some calcareous

SANASE O . o it ittt e e e e e e e e 215.0 220.
Sandstone, moderately calcareous; fine texture;

interbedded thin silt layers.........euieiuennnnn. 220.0 225,

Marl to sandstone, moderately calcareous; fine
textured sand; contains thin silt layer at 226 ft. 225.0 230.

Sandstone, moderately calcareous, light gray with
tan tint; fine texture, more tan from 240 to

D25 S i 230.0 245,
Sand, silty, very calcareous, light grayish white... 245.0 250.
Sandstone, slightly silty, light tannish gray; fine

Lo i s = 250.0 263.

Cretaceous System - Upper Cretaceous Series ~ Montana Group:
Pierre Formation:
Clay, moderately calcareous, light gray; orange zone
at top; contains limonitic nodules................ 263.0 270.
Silt, clayey, dark black, carbonaceous.............. 270.0 290.
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06N 23W 25AAAA 07-B-81
Test Hole #7-B-81 (E-log)
(6-23-25aaaa)
Gosper County

Location: NE NE NE NE sec. 25, T. 6 N., R. 23 W., approximately

295 ft. south and 7 ft. west of northeast section corner.
Ground elevation: 2410 ft. (t) (Arapahoe NE 7.5 minute quadrangle)

Depth to water: 95.6 ft. (date not available)

Quaternary System, undifferentiated:
Topsoil, dark gray .. oo ettt eeeteonnnnnnnnns

Silt, slightly clayey, slightly sandy, contains very

fine to fine sand, slightly calcareous, light

yvellowish brown to brown............ ... ..
Silt, slightly clayey, dark brown to yellowish

@ s 372 o Y

Silt, sandy, contains very fine to fine sand, grades

to sand toward base of interval, siltstone inter-
bed from 45.8 to 48 ft., a few sand seams from 48
to 50 ft., siltstone layers from 55 to 56.5 ft.,
non to very calcareous, very pale brown to light
@i )2 o
Sand, slightly silty, fine to medium grained........
Silt, very sandy from 61.6 to 74 ft. and 75.3 to 89
ft., remainder of interval is moderately sandy,
sand 1is very fine to medium grained, interbedded
with siltstones from 74 to 80 ft., silty sand
interbed from 82 to 85 ft, non to very calcar-

eous, light brown to very pale brown..............

Sand, fine to coarse grained, predominantly medium,
scattered limestone and siltstone fragments.......
Silt, very sandy, contains very fine sand, light
03 )7 2/o S U
Sand, very fine grained, sandy silt interbed from
113.5 to 115 ft., wvery silty and very calcareous
below 115 L. ..ttt ittt e et e e e
Tertiary System - Miocene Series - Ogallala Group:
Sandstone and siltstone, interbedded, very fine to
fine grained, very calcareous, pale to very pale
brown, some siltstone and very sandy below 132.7
5 oA
Silt and siltstone, interbedded, very sandy, con-
tains very fine sand, some sandstone interbeds
from 136.5 to 140 ft., very calcareous, light
brown to very pale brown.........coiit it
Sandstone, very fine grained, scattered rootlets,
light yellowish brown........... ittt iiennnnnns
Sand, very fine to medium grained, scattered root-
lets, light yellowish brown...........cv'iiiieenn..

From
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Silt, very sandy, contains very fine to very coarse
sand from 187.7 to 190 ft., very calcareous silt-

stone layers from 190 to 193 ft., very pale brown. 180.

Sand, very fine to very coarse grained, trace of

fine gravel, rootlets, light yellowish brown...... 193.
Silt, very sandy, very calcareous below 230 ft.,

light yellowish brown........c.oiiiiiiiiieiieen. 218.
Sandstone, very fine to fine grained, slightly cal-

careous, light yellowish brown.................... 237.
Silt, very sandy, very calcareous, very pale brown.. 247.

Sandstone, very fine to fine grained, interbedded
with silt below 260 ft., very calcareous, pale

Silt, very sandy, contains very fine to medium sand,

very calcareous, very pale brown.................. 265.
Sand, very fine to coarse grained, pale brown....... 269.

Silt, very sandy, very calcareous below 278.5 ft.,

VErY Pale DroWI. .. i i ittt it ie it ettt ot an e 271.

Limestone and sandy silt, interbedded, very calcar-

eoUS, Very pale brown. ... ... ..t ittt innenenns 280.

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

Clay, weathered shale, very pale brown.............. 287.

Clay to claystone, light yellowish brown, moderately

calcareous from 290 to 295 ft... .. i i, 290.
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07N 21w 01DDDD 09-B-81
Test Hole #9-B-81 (E-log)
(7-21-1dddd)
Gosper County

Location: SE SE SE SE sec. 1, T. 7 N., R. 21 W., approximately 6 ft.

north and 146 ft. west of southeast section corner.

Ground elevation: 2,489 ft. (t) (Bertrand 7.5 minute quadrangle)
Depth to water: Unknown, hole caved at 114.5 ft. (Date not available)

Quaternary System, undifferentiated:

Roadfill and topsoil, not sampled.................
Silt, slightly clayey, slightly to moderately cal-
careous, iron stains and calcium carbonate coat-
ings below 30 ft., light yellowish brown to light
0livVe DrOWI. t i it it it ettt ettt et e e
Silt, slightly clayey, dark brown to brown........
Silt, very sandy, contains very fine to fine sand,
less sand and slightly clayey below 50 ft., dark
brown to dark grayish brown.....................

Silt, slightly sandy to 60 ft., very sandy below
60 ft., sand lens at 80.3 ft., light yellowish

brown to yellowish brown.............ciiiieen...
Silt, moderately clayey, firm, yellowish brown....
Silt, moderately sandy, contains very fine to fine
sand, yvellowish brown.......... ... iieennn..

Sand, very fine to fine grained, contains medium

sand below 95 ft., pale brown.........c.oeeeeeeen..
Silt, slightly sandy, yellowish brown.............

Silt, sandy to very sandy, contains very fine to
fine sand, some thin interbeds of sand, sand

interbed from 129.3 to 130 ft., yellowish brown...
Sand, very fine to fine grained, sandy silt inter-
bed from 142.5 to 144.9 ft., yellowish brown....
Clay, very silty, yellowish brown.................
Sand, very fine to fine grained, silt interbeds from
161 to 163.2 ft., 171 to 172.8 ft., and 184.4 to
185 ft., contains some medium sand and fine gravel
below 185 ft., vellowish brown...........ccov.o...

Gravel, texture grades from very coarse sand to

medium gravel. . .. i i e e e e e e e
Sand and gravel, texture grades from medium sand to
fine gravel. .. ..ttt e e e e e e,

Tertiary System - Miocene Series - Ogallala Group:

Silt, sandy, slightly to moderately clayey, moder-
ately calcareous, very pale brown to light brown-
BE =] o N o o a2

Sandstone and silt, interbedded, very fine to fine
grained, moderately calcareous, very pale brown...

Limestone and silt, interbedded...................
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Depth, in feet
From To
0.0 2.5
2.5 41.5
41.5 47 .4
47 .4 53.5
53.5 85.0
85.0 87.4
87.4 90.0
90.0 100.2
100.2 125.0
125.0 140.0
140.0 147.0
147.0 158.8
158.8 190.0
190.0 200.0
200.0 207.5
207.5 217.3
217.3 221.8
221.8 225.0



Silt, sand, and clay, interbedded, moderately cal-
careous, Very pale brown..........c.ceiitiiiaiaeean
Sandstone, very fine to fine grained, pale brown...
Silt, moderately sandy, contains very fine sand,
slightly clayey, moderately calcareous in areas,
pale brown to light olive, becomes light gray
below 240 £t ... ittt i i e ettt e e e
Sand and sandstone, very fine to fine grained, silt
interbed from 261.9 to 265 ft., very pale brown...
Silt, clayey and sandy, scattered thin sandstone
interbeds from 270 to 277 ft., very calcareous at
269 and 283 ft., very pale brown to pale brown....
Sand and sandstone, gradual variations, very fine to
fine grained, bBroWh.. ... ...ttt enneeeeeeenenens
Silt, very sandy, contains very fine to fine sand,
a few sandstone seams, slightly calcareous, very
Pale DY OWI. « vt ittt ittt et e e e e e e
Sandstone and sand, gradual variations, rootlets....
Silt, moderately to slightly sandy to 305 ft., very
sandy below 305 ft., contains very fine to fine
sand, slightly to very calcareous, very pale

Sandstone, very fine to fine grained, limy silt
interbed from 319.7 to 320 ft., rootlets, slightly
to moderately CalcarEOUS. . v vt ie v tneretneeeneenns

Sandstone and very sandy silt, interbedded, very
fine to fine grained, white limestone interbeds
from 340.5 to 341.0 ft., very calcareous below
340.5 ft., very pale brown to yellowish brown.....

Silt, sandy, contains very fine to fine sand, pale
3ot )1« 1

Clay, very silty, very calcareous, light yellowish
brown to pale yvellow. ...ttt ittt e eneennn

Silt, very sandy, contains very fine to fine sand,
Pale Olive. ... it e e

Sand, moderately to very silty, very fine to fine
grained, light yellowish brown.............c..oo.o...

Silt, moderately sandy, olive. . ... ittt eennn..

Sand, very fine to fine grained, trace of medium
sand to very coarse sand, very silty..............

Silt, very sandy, contains very fine to fine sand,
Pale Oldve. ..ttt i e e e e e e

Limestone and limy silt, very calcareous, white.....

Silt, sandy, contains very fine to fine sand, white.

Limestone, very calcareous, pale brown..............

Silt, moderately sandy, contains very fine to medium
sand, moderately clayey below 410 ft., moderately
calcareous, white to light gray.........ovuvuuu....

Sand, fine to coarse grained, predominantly medium. .

Silt, moderately sandy, contains fine sand, very
calcareous, light gray

............................
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Sand, very silty, with gradations to sandy silt,

pale olive to olive. ... ottt 420.0 426,
Silt, slightly clayey and sandy, more clayey toward
bottom, very pale brown........ ... 426.1 430.

Silt, wvery sandy, contains very fine to fine sand,
slightly clayey, mostly very calcareous, very pale
brown to light yellowish brown.................... 430.0 453.

Silt, clayey, sandy, contains very fine to fine sand
with some medium, moderately calcareous, very pale

0 a0 72 0 453.9 461.
Clay, very silty, interbedded with silt, slightly to

very calcareous, very pale brown.................. 461.0 468.
Silt, sandy, clayey with high lime content below 470

ft., very calcareous, pale brown.................. 468.5 480.
Clay, silty zones, moderately calcareous, very pale

03 o o 1 480.0 485.

Silt, slightly sandy, contains very fine to fine
sand, clayey in areas, pale brown to very pale

@t )26 1 485.0 510.
Sand, fine to medium grained, predominantly medium,
a few silt layers below 514.8 ft., pale brown..... 510.3 520.

Sand, fine to very coarse grained, trace of fine
gravel and fragments of chalk, some clayey silts
below 525 fh. .ttt i i e e e e e 520.0 526.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, weathered shale, slightly calcareous, yellow

to 530 ft., vellow gray below 530 ft.............. 526.8 535.
Clay, grading to shale at 540 ft., slightly calcar-
eous, gray to 540 ft., dark gray below 540 ft..... 535.0 550.
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07N 21W 06BBBB 44-B-48

Test Hole #44-B-48 (No e-log)
(7-21-6bbbb)
Gosper County

Location: NW NW NW NW sec 6, T. 7 N. R. 21 W., approximately
131 feet east and 21 feet south of northwest section corner.
Ground elevation:2,492.5 ft. (i) (Elwood 7.5 minute guadangle)
Depth to water: 134.2 ft. (10-8-48)
Depth, in feet

From To
Quaternary System, undifferentiated:

Silt, dark brownish gray; slightly clayey and

darker from 1 to 2 f£t..... ittt 0.0 2.0
Silt, very slightly clayey, medium brownish gray.... 2.0 3.0
Silt, buff-gray with yellow tint; coarser from 5 to

10 ft.; contains gastropod shells from 10 to 25

ft., grades darker with depth............ .. ... ... 3.0 48.5
Silt, sandy, brownish gray with slight red tint;

contains very fine sand....... .ttt 48.5 50.0
Silt, sandy, tan-gray with red tint; contains very

fine sand; trace of coarse sand from 60 to 69 ft.. 50.0 69.0
Silt, very slightly clayey to slightly sandy, light

T Y ¢ v et o e et s st et o e st e eanenaneeensonaeeeenaeeneas 69.0 70.0
Sand, slightly silty, brown-gray; texture grades

from very fine to fine with some medium sand...... 70.0 74.0
Silt, clayey, tan-gray with red tint; contains some

limonitic stain...... ittt i tiiee it 74.0 84.5
Sand, silty, dark reddish brown; texture grades from

fine to coarse sand. ... ..ttt ittt 84.5 85.0
Sand, silty, light brownish gray; texture grades

from very fine to fine with some medium sand...... 85.0 88.5
Sand, very light brownish gray; texture grades from

fine to coarse sand and some fine gravel.......... 88.5 104.5
Silt, sandy, tan-buff with gray tint; contains very

fine to fine sand. ... ... ... i e 104.5 114.0
Sand, silty, light tan-gray; texture grades from

fine to coarse sand with some gravel; less silty

from 120 to 125 ft. ...t e e e e 114.0 125.0
Sand, light tan-gray; texture grades from fine to

coarse sand with a trace of gravel................ 125.0 133.0
Silt, very slightly sandy, buff to tan-gray; con-

tains very fine sand. ........ i 133.0 136.5
Sand, light brownish gray; texture grades from fine

to coarse sand with trace of gravel............... 136.5 144.5
Sand and gravel, brownish gray with pink grains;

texture grades from fine sand to coarse gravel.... 144.5 172.5

Tertiary System - Miocene Series - Ogallala Group:

Silt, very slightly sandy, light brownish gray;

contains very fine sand; whitish gray calcareous

zones from 176 to 182 ft.........ciiiiiiiueno.. 172.5 182.0



Silt, sandy, light gray with greenish tint; con-
tains fine to coarse sand; in part calcareous and
reddish tint from 185 to 189 ft.......... ...,

Silt, slightly sandy, moderately calcareous, whitish
o =Y e

Silt, slightly clayey to slightly sandy, very cal-
careous, light greenish gray to whitish gray; con-
tains fine to medium sand, not clayey from 195 to
201 I

Silt and sandstone, moderately calcareous, whitish
gray; contains fine to coarse sand................

Silt, slightly sandy, brownish gray; contains very
fine sand; some fossil seedsS. ... ittt

Sandstone, brownish gray; texture grades from fine
to coarse sand; contains a few rootlets...........

Sand, brownish gray with some pink grains; texture
grades from fine to coarse sand with some fine
o = T = S

Sandstone and sandy silt; sandstone, moderately cal-
careous, whitish yellow, texture grades from fine
to medium sand; sandy silt, light gray, contains
thin calcareoUs ZOMES . v vt i ittt it ittt tneenneennns

Sandstone, reddish tan; fine textured sand with a
feW COAYSEY grallS . i vttt ittt ittt eneennenennns

Silt, light greenish gray and reddish tan...........

Silt, sandy, reddish tan; contains very fine to fine
sand with some gravel in upper part...............

Sandstone, brownish tan; very fine texture..........

Sand and gravel, brownish gray with pink grains;
texture grades from fine sand to medium gravel....

Silt, very calcareous, light gray; contains some
hard 1imy ZOMES . v ittt it ittt ettt ittt ettt ieenaeeas

Silt, clayey, light greenish gray.........eoieveen..

Sand, silty, light gray with some green grains; tex-
ture grades from very fine to fine with some med-
IUM SANA . vttt ittt et et e e et e e e e e e e

Sand to sandstone, brownish gray; texture grades
from fine to medium sand.......... it

Silt, sandy, and sandstone, interbedded; moderately
to very calcareous, light tan-gray................

Silt to marl, light gray with slight tan tint; con-
tains clayey silt layers; reddish tan with blocky
structure from 265 to 269 ft.......... . . ..,

Silt, sandy, tan-gray with pink tint; contains cal-
careous layer from 273 to 274 ft.; reddish tan
below 274 ft.; greenish gray interbedded with
reddish tan below 280 ft.......... ...,

Sandstone, moderately calcareous, whitish gray with
slight tan tint. ... ... i i e

Silt, clayey, mottled reddish tan and green; con-
tains thin limy zones from 290 to 296 ft..........
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Silt, sandy, reddish tan; contains fine to medium
sand; hard limy layers..........iiiiiiiiiiennnnnn.
Sandstone, light tan to gray; texture grades from
very fine to fine sand, contains some calcareous
S1lt ZOMES . it ittt e e e e e e e e e e e e
Sandstone, silty, light brownish gray to light tan-
o 1=/
Sand, slightly silty, light gray; texture grades
from fine to medium sand and some coarse sand.....
Sand to sandstone, very light brownish gray; tex-
ture grades from fine to medium sand; silty from
375 to 380 ft.; contains few rootlets from 380 to
385 ft.; intermittent sandy silt layers from 385
to 395 ft.; moderately calcareous and lighter in
color from 395 to 397 ft... .. ittt e
Silt, sandy, light gray; contains very fine to fine

Silt, clayey, moderately calcareous, whitish gray;
contains thin hard limy layers..........uouuennn.
Sandstone, brownish tan; texture grades from fine
to medium sand. ... v ittt e e e e e
Sandstone, moderately to very calcareous, light
L= 0 R o > 1Y R
Sandstone, light brownish gray; texture grades from
fine to coarse sand with some fine gravel; con-
tains intermittent silt and calcareous layers.....
Sand, silty, light gray; texture grades from fine to
coarse sand with a trace of gravel................
Silt, sandy, and sandstone, very calcareous, whitish
gray; texture grades from fine to medium sand.....
Sand, silty, to silt, sandy, light gray with green
tint; texture grades from fine to medium sand;
trace of tan sandstone from 430 to 435 ft.; thin
calcareous zones from 435 to 446.5 ft.............
Silt, very slightly sandy, light gray with brown
tint; contains very fine to medium sand...........
Sandstone, whitish gray with slight tan tint; tex-
ture grades from fine to medium with some coarse
= o L
Silt and sandstone, very calcareous; texture grades
from fine to medium sand..........c. ittt
Silt, slightly sandy, to marl, very calcareous,
70 T o < S
Silt and sandstone, very calcareous, white; contains
fine to medium sand. ......... ittt e
Sandstone, very calcareous, whitish gray with
slight brown tint; texture grades from fine to
medium Sand. ...ttt ittt ittt e e e e e
Silt, sandy, light gray with slight tan tint; in
PArt CalCareOUS . i v i ittt ittt ittt e e e e e
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Silt, slightly clayey to sandy, very calcareous,
light gray with slight pink to tan tint.....

Silt and sandstone, very calcareous, whitish gray...
Silt, sandy, light gray; contains very fine to fine
sand; a few limonitic fragments.............
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, slightly silty, whitish gray; contains lim-
onitic and limy fragments...................

Clay,

very light gray..... ..ot iiieenas

oooooo

......

......

Clay shale, silty, in part moderately calcareous,
vellowish brown; contains red shale and some
vellow bentonite...... ... ...

Shale,

slightly silty clay, very calcareous,

yvellowish brown; contains two thin limestone
layers; grades lighter with depth...........
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:

Shale,
Shale,

chalky, light yellow to white..........
chalky silty clay, medium brownish gray
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07N 21w 18CCCC 45-B-48

Test Hole #45-B-48 (No e-log)
(7-21-18cccc)
Gosper County

Location: SW SW SW SW sec. 18, T. 7 N., R. 21 W., approximately
71 feet north and 25 feet east of southwest section corner.
Ground elevation: 2,583.6 ft. (i) (Elwood 7.5 minute gquadrangle)
Depth to water: 241.1 ft. (10-13-48)
Depth, in feet

From To
Quaternary System, undifferentiated:

Soil: silt, dark brownish gray; slightly granular

below 1 fh. . . i i it e e e e e e e 0.0 2.0
Silt, very slightly clayey, light to medium grayish

03 ol 7o O 2.0 2.5
Silt, very slightly calcareous, medium buff-gray;

noncalcareous from 2.5 to 5 ft. and 25 to 43.5

ft.; slightly granular from 5 to 7 ft.; contains

limy rootlets from 7 to 10 ft.; gastropod shells

from 7.6 to 20 ft.; limonitic nodules from 7 to

7.6 ft. and 20 to 25 ft. ... ... i i e e e 2.5 43.5
Silt, soil-like, very slightly clayey, brownish tan

to reddish browmn. ... ... .. ittt 43.5 50.0
Silt, tan-gray to pink; slightly clayey from 55 to

X0 o 50.0 65.0
Silt, sandy, tan-gray; contains fine to coarse sand. 65.0 125.5
Sand, slightly silty; texture grades from fine to

coarse sand with trace of fine gravel............. 125.5 129.5
Silt, moderately calcareous, buff-gray.............. 129.5 130.5

Sand, brownish gray; texture grades from very fine

to coarse sand, silty from 137 to 139 ft. and 173

to 180 ft.; texture grades from very fine to

medium sand from 180 to 184.5 ft........c.iu.... 130.5 184.5
Sand, silty, to silt, sandy, light brownish gray;

texture grades from very fine to medium with some

coarse sand; contains a few limonitic flecks and

rootlets . i i e e e e e e e 184.5 192.0
Silt, sandy, light brownish tan; contains very fine
=T ¥ o L 192.0 195.0

Silt, brownish gray with slight tan tint; contains
some calcareous zones and a few limy nodular
fragments; no limy nodules from 200 to 205 ft.;

embedded sand from 205 to 220 ft.................. 195.0 220.0
Silt, sandy, slightly calcareous, light brownish

gray; contains fine sand......... ... ... 220.0 223.0
Sand, light brownish gray; texture grades from fine :

to medium sSand. . ...ttt e e e e e e e e e e e 223.0 232.0
Silt, sandy, light brownish gray; contains fine

T 0L 232.0 235.0
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Sand, light brownish gray; texture grades from fine

to medium sSand. ... it it e e e e e e 235.0 240.
Silt, very calcareous, light tan-gray; embedded sand

o = T o = R 240.0 244,
Sand and gravel, reddish brown; texture grades from

medium sand to coarse gravel...... ..o 244.0 329.
Silt, sandy, light brownish gray; contains fine

L= 1o L 1 329.0 340.
Sand, silty, light tan-gray.........ceouieeieeeeeneeens 340.0 345.
Sand and gravel, reddish brown with grayish orange

o =1 o 1= 345.0 350.
Sand, silty, light tan-gray.........uoeiiiineneeenn. 350.0 357.
Sand and gravel; texture grades from medium sand to

COAYSE gravVel . . ittt ittt ittt et asnesnsenonnaans 357.0 362.

Tertiary System - Miocene Series - Ogallala Group:
Sand and silt, moderately calcareous, light grayish
white; contains fine sand...... ...t ennn. 362.0 367.
Sandstone, moderately calcareous, light gray;
texture grades from fine to medium sand; hard

layer at 367 ft. ... i e e e 367.0 372.
Sand and gravel; texture grades from medium sand to

COAYSE JravVel. . i ittt ittt tene e tneaneeseneenas 372.0 378.
Silt, moderately calcareous, light gray with pinkish

£ o= o T e 1 o 378.0 380.
Sandstone, moderately calcareous, light brownish

gray; texture grades from fine to medium sand..... 380.0 400.
Silt, very calcareous, light gray to white.......... 400.0 413.
Sand, silty, light gray with yellow tint; texture

grades from fine to medium sand...........cvve... 413.0 420.
Sand, texture grades from fine to medium; contains

white calcareous sandstone layers............ceo.. 420.0 430.

Sand, slightly silty, light gray with greenish
yellow tint; texture grades from fine to medium

LJ= 10 o S 430.0 450.
Siltstone, sandy, light gray with yellowish green

tint; contains fine sand........... ..t 450.0 459,
Silt, sandy, light grayish white; contains fine sand

and a consolidated layer at 467 ft........... ... ... 459.0 475.
Sand, slightly silty, light brownish gray; texture

grades from fine to coarse sand............ ... ..., 475.0 480.
Sand, light gray with green tint; texture grades

from fine to coarse sand..........cititiii it 480.0 486.
Sandstone and siltstone, interbedded, light tan-

gray; contains fine to coarse sand................ 486.0 490.
Siltstone and silt, interbedded, light gray-green... 490.0 494,
Siltstone, clayey, light pinkish brown.............. 494.0 500.
Silt and siltstone, sandy, light gray to white;

contains fine sand........ ... ..ttt e e 500.0 505.
Silt, sandy, moderately calcareous, light grayish

white; contains hard calcareous layer at 527 ft... 505.0 540.
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Silt, clayey, very calcareous, light brownish tan-
S 1 1 540.0 573.0
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Clay, very calcareous, very light gray; limonitic
stains from 573 to 575 ft...... . i 573.0 589.0
Clay shale, very calcareous, medium gray............ 589.0 600.0
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07N 23W 30BBBB 53-A-48

Test Hole #53-A-48 (No e-log)
(7-23-30bbbb)
Gosper County

Location: NW NW NW NW sec. 30, T. 7 N., R. 23 W., approximately

130 feet south and 40 feet east of northwest section corner.
Ground elevation: 2,564.7 ft. (i) (Elwood SW 7.5 minute gquadrangle)
Depth to water: 170.7 ft. (11-1-48)

Depth, in feet
From To
Quaternary System, undifferentiated:
Soil: silt, dark brownish gray; grades slightly

Silt, dark buff-gray; slightly granular from 5 to
10 ft.; contains a few gastropod shells from 5 to
25 ft.; limonitic stains and nodules from 10 to 25

ft.; slightly darker from 25 to 37.5 ft........... 3.0 37.5
Silt, dark reddish brown; light reddish brown below

1 i oA 37.5 45.0
Silt, moderately calcareous, light gray-buff;

slightly calcareous from 55 to 60 ft.; contains

hard calcareous zones from 60 to 65 ft., 70 to 75

ft., and 85 to 88 ft. .. .. ittt e e e 45.0 88.0

Silt, slightly clayey, very calcareous, light gray

with buff tint; more clayey and calcareous zones

from 96 to 98 ft.. ... i e e 88.0 105.0
Silt, medium buff-gray; very coarse texture......... 105.0 110.0
Silt, moderately calcareous, medium buff-gray; cal-

careous zone at 118.5 ft.; slightly calcareous

and contains a few limestone nodules from 120 to

12 T i wA N 110.0 129.0
Tertiary System - Miocene Series - Ogallala Group:

Silt, embedded sand. ... .. ...ttt 129.0 133.0
Silt, sandy, moderately calcareous, light grayish

Lo T o =Y 133.0 134.0
Clay, sandy, moderately calcareous, light gray; con-

tains fine to coarse sand. ......c.u ittt 134.0 140.0
Sand and gravel, orange to pink-gray; texture grades

from medium sand to medium gravel................. 140.0 159.0
Silt, medium reddish brown; embedded sand........... 159.0 165.0
Silt, very calcareous, light pinkish gray; contains

fine to coarse sand. .. ...ttt e e e e 165.0 168.0
Sand and gravel, dark reddish brown; texture grades

from medium sand to medium gravel...........coov... 168.0 177.0
Marl, White. .ottt it ittt et ittt te it enne e 177.0 177.5
Silt, sandy, light reddish brown, mottled light

gray; contains fine to coarse sand..........c..... 177.5 190.0
Silt, sandy, light gray; contains intermittent hard

CalCarEOUS ZOMES . i ittt ittt i it taene s eneeeeaseeens 190.0 198.0
Silt, medium reddish brown...........ouieennnnn. 198.0 202.0



Marl, light grayish white.......... 0t 202.0 203.
Sandstone, medium gray; fine texture; contains

interbedded sSilt....... ... ..ttt 203.5 205.
Silt, sandy, medium gray; contains fine sand........ 205.0 210.
Silt, very slightly clayey, medium gray............. 210.0 214.
Silt, moderately calcareous, light grayish white.... 214.0 215.
Silt, light grayish white....... ...t iiiiennnenn. 215.0 217.
Silt, sandy, moderately calcareous, medium gray;

contains fine to medium sand..........cciiin 217.0 222.

Sandstone, slightly calcareous, light reddish brown;

texture grades from fine to medium sand; contains

thin silt layers; moderately calcareous from 240

2 S 3 222.0 260.
Sandstone, slightly silty, moderately calcareous,

light gray; contains intermittent hard calcareous

4 34 1= 260.0 275.
Silt, sandy, light gray; contains fine sand......... 275.0 280.
Sand, slightly silty; contains hard calcareous

4= o 280.0 290.
Sandstone, moderately calcareous, light tannish

gray; texture grades from fine to medium sand..... 290.0 300.
Sand and gravel; texture grades from fine sand to

medium gravel; contains hard zone below 336 ft.... 300.0 336.

Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Silt, sandy, very calcareous, light yellowish white;

contains hard zone 336.5 to 340 ft...........u.... 336.5 360.
Marl, wWhite. .. ...ttt ettt e e e e e e 360.0 361.
Silt, very calcareous, light yellowish gray;

contains thin red layer between 370 to 375 ft..... 361.0 380.
Silt and siltstone, light yellow; contains hard

white calcareous particles. .......'vviieennnnnn. 380.0 385.
Silt, very calcareous, light yellow; granular and

slightly darker from 390 to 400 ft..........o..... 385.0 410.
Shale, silty, very calcareous; dark brown........... 410.0 430.
Shale, silty, very calcareous, dark gray............ 430.0 470.
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07N 23W 36AAAA 04-B-81

Test Hole #4-B-81 (E-log)
(7-23-36aaaa)
Gosper County

Location: NE NE NE NE sec. 36, T. 7 N., R. 23 W., approximately

46 ft. south and 9 ft. west of northeast section corner.
Ground elevation: 2,555 ft. (t) (Elwood 7.5 minute quadrangle)
Depth to water: 168 ft. (date not available)

Depth, in feet
From To

Quaternary System, undifferentiated:

Roadfill and topsoil. ... .. it ittt eenneenn. 0.0 4.0

Silt, clayey, slightly calcareous, a few thin shell

fragments below 30 ft., light brownish gray to

Pale DrOWI. .ttt ittt e e e e i e e e 4.0 37.0
Silt, varies from slightly to moderately clayey,
dark brown to dark grayish brown.................. 37.0 47.3

Silt, slightly clayey, contains very fine sand,

sandy zone from 55 to 57 ft., moderately calcar-

eous, limy concretions from 60 to 65 ft., pale

brown Lo brown. ...... ottt ittt i 47.3 90.0
Silt, very sandy, contains very fine sand, trace of

medium sand from 100 to 110 ft., slightly clayey,

slightly calcareous, pale brown to yellowish

@ 72 o KU 90.0 141.4
Silt, clayey, slightly sandy, contains very fine

sand, slightly calcareous to 160 ft., moderately

to very calcareous below 160 ft., light yellowish

brown to very pale brown..........ov i, 141.4 179.7
Sand, very fine to very coarse grained with trace of

fine gravel, pale brown........ . ittt teeeennn 179.7 187.8
Silt, very sandy, yellowish brown, very calcareous.. 187.8 190.0
Sand, very fine to medium grained, predominantly

medium, pale brown. ....... ittt i e 190.0 192.0
Silt, very sandy, very calcareous, limy zones, pale

@ @ )72 o U 192.0 201.5

Sand, very fine to coarse grained, contains some
very coarse sand below 205 ft., predominantly
medium to coarse Sand. . ... it ittt e e, 201.5 209.5
Tertiary System - Miocene Series -~ Ogallala Group:
Sandstone, lime-cemented, very silty, very fine to

fine grained, very pale brown to white............ 209.5 211.5
Sand, very fine to very coarse grained, predomi-
nantly medium to cCo@rse........ct ittt 211.5 214.5

Silt, moderately sandy, contains very fine to fine
sand, limy seams and zones of lime cementation,
slightly to moderately calcareous, pale reddish
brown becoming pale olive and pale brown below
1270 0 T o 214.5 245.0
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Sandstone and silt, sandstone is very fine to fine
grained, reddish brown............ccieiiiiiinnnnnn 245.0 250.

Sand and sandstone, interbedded, sandstone pre-
dominates, very fine to medium grained, trace of

coarse sand and fine gravel above 255 ft., fine
sand predominates, a few rootlets from 260 to 265
ft., pale brown to pale olive...... ... 250.0 270.

Sand, very fine to medium grained, predominantly
fine to medium, limy to lime cemented from 280 to
285 ft., a few rootlets below 290 ft., brown...... 270.0 302.

Silt, slightly clayey, sand, contains hard inter-
vals, slightly to very calcareous, pale brown to
a7 302.0 308.

Sand, very fine grained, silty, rootlets, brown..... 308.0 314.

Sandstone, very fine to fine grained, limy, moder-
ately calcareous, bottom 1 ft. is less consoli-

dated. .« i e e e e e e e e e 314.0 321.
Silt, sandy to sandstone, very fine grained,

slightly calcareous, DroWn. ... ...ttt it ennnnns 321.1 325.
Sand with gradual variations to sandstone, scattered

silt seams, pale olive to pale vellow............. 325.0 340.

Silt, sandy, contains very fine to fine sand, clayey
from 349 to 355 ft., sandstone interbeds from 355
to 360 ft., pale brown........ ... iiiiiiinnnnnnn 340.0 368.

Sand, very fine to fine grained, some slightly cal-
careous silts from 370 to 375 ft., brown.......... 368.0 395,

Silt, slightly sandy, contains very fine sand,
slightly clayey, very pale olive to pale reddish

a1 o 395.0 405.
Sand, very fine to very coarse grained, predomi-

nantly medium, trace of fine gravel............... 405.0 415.
Sand, very fine to medium grained, trace of very

coarse sand, slightly silty........c.ciiieo... 415.0 435,
Sand, very fine to very coarse, trace of fine
gravel, very calcareous sandy silt interbeds from
450 to 453 ft. and 465 to 468 ft., pale olive to
1 o =T = o 1 435.0 477 .
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, silty, weathered chalk, white to pale yellow,
dark gray below 490 ft.... ...t innnn.. 477.3 500.
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08N 21w 16CDDC USBR-2

Test Hole #USBR-2 (No e-log)
(8-21-16cddc)
Gosper County

Location: SW SE SE SW sec. 16, T. 8 N., R. 21 W., approximately 2,220
ft. east and 300 ft. north of the southwest section corner.
Ground elevation: 2,420 ft. (t) (Bertrand NW 7.5 minute quadrangle)
Depth to water: 85 ft. (1947)
Depth, in feet

From To
Quaternary System, undifferentiated:

Topsoil, silty, some organic matter, dark gray...... 0.0 4.0
Clay, very silty, light gray........ceoeeiiiiieiininn. 4.0 16.0
Sand, layers of fine and very fine, slightly com-

pact, gray with brown, tans, and reddish shades... 16.0 35.0
Clay, very silty, contains layers of very fine sand,

shades of green, gray, tan and brown.............. 35.0 50.0
Sand, very fine to fine, slightly compact, gray to

tan and broWI. .. v ittt it i et e e e e 50.0 72.0
Silt, slightly clayey, slightly sandy, texture like

flour, gray to brown and tan.........c..ceeeeeunen.. 72.0 77.0
Sand, very fine to fine, silty layer at 83 ft.,

slightly compact, bands of gray and tan........... 77.0 85.0
Silt, slightly sandy, graY . ..o eoeeeeeeeeeeneens 85.0 88.0
Sand, very fine to fine, slightly compact........... 88.0 97.0
Sand and gravel. .. ... ittt e e et e e 97.0 106.0
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08N 21W 16CDDD USBR-2A

Test Hole #USBR-2A (No e-log)
(8-21-16cddd)
Gosper County

Location: SE SE SE SW sec. 16, T. 8 N., R. 21 W., approximately
2,500 ft. east and 200 ft. north of southwest section corner.
Ground elevation: 2,405 ft. (t) (Bertrand NW 7.5 minute quadrangle)

Depth to water: Not recorded

Depth, in feet

From To
Quaternary System, undifferentiated: :

Clay, Si1lty, LAY . e e eee oo tenoeeetenannneannassss 0.0 5.0
Sand, very fine, scattered silty sand seams, tan to

[ =1 5.0 24.0
Silt, sandy at 26 and 41 ft., light gray to tan with

greenish NUES. ... ittt ittt it et e ieneeaseennennns 24.0 42.0
Sand, very fine to fine, bands of tan, gray, and

reddish shades. ... .. ...ttt ineennnn 42.0 61.0
Sand, very fine, slightly silty, slightly compact to

cemented, tan to brown.......... ... ittt 61.0 65.0
Silt, with layers of clay and fine sand, bands of

gray, tan, and brown......... ..ttt 65.0 78.0
Sand, very fine, gray silt at 78 ft., brown......... 78.0 80.0
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08N 21W 16D 89-33
Test Hole #89-33 (No e-log)
(8-21-164)
Gosper County

Location: SE sec. 16, T. 8 N., R. 21 W.
Ground elevation: 2,400 ft. (t) (Bertrand NW 7.5 minute quadrangle)
Depth to water: Not recorded

Depth, in feet

From To
Quaternary System, undifferentiated:
Clay, silty, YelloW. ...ttt ittt enneeonnenennnns 0.0 46.0
Gravel, interbedded with fine to coarse sand........ 46.0 60.0
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08N 21W 1SADAD USBR-5

_Test Hole #USBR-5 (E-log)
(8-21-19adad)
Gosper County

Location: SE NE SE NE sec. 19, T. 8 N., R. 21 W., 32.5 ft. west and
1,685.3 ft. south of the northeast section corner.
Ground elevation: 2,511.0 ft. (i) (Bertrand NW 7.5 minute quadrangle)
Depth to water: 99.1 ft. (5-12-87)
Depth, in feet

From To
Quaternary System, undifferentiated:
Topsoil, clay, some roots slightly to moderately

calcareous, broWn. ......ii ittt tneeneeeaeanos 0.0 2.0
Silt, slightly to very calcareous from 2 to 9 ft.,

noncalcareous below 9 ft., scattered rust spots,

scattered worm and root holes, tan............c.... 2.0 39.0
Silt, scattered small holes and black spots, reddish

@ a7 2 o 1O 39.0 51.9
Silt, sandy, contains fine sand, reddish brown...... 51.9 53.0
Clay, sandy, contains fine sand, thin black streaks

and small holes, reddish brown..........coveeeeno. 53.0 56.5
Sand, fine grained, silty, very calcareous to 60

ft., reddish brown.........c ittt ennneennn 56.5 64.4
Sand, fine grained, slightly silty, tan............. 64.4 75.0
Sand, fine grained, silty, tam.......oieerneennnenn 75.0 77.2
Silt, tan with orange streaksS.........ceiietennnnnnn 77.2 81.5
Silt, brown, soll horizon..........c.iueinnnenn. 81.5 84.0
Silt, sandy, Lal.. ...ttt ittt ittt e e 84.0 97.9
Clay, brown with black sSpotsS..........c.ui .. 97.9 98.4
Silt, gray to black with small holes, slightly cal-

CALROUS e 4 v v vt e ot sttt et eesenseseseeeeeeeeennneenees 98.4 101.0
Sand, fine grained, silty, reddish brown............ 101.0 107.4
Silt, very slightly sandy, contains fine sand, red-

Aish broWI. . .ottt ittt e e e e e e 107.4 121.4
Sand, fine grained, very silty, reddish brown....... 121.4 128.9
Sand, fine grained with trace of medium to coarse

sand, arkoSicC, CaN.. ... it ittt ittt e 128.9 158.0
Silt, sandy, contains fine sand, tan................ 158.0 160.0
Clay, calcium nodules present, very calcareous,

Lo o= Yl o o 2 o T 160.0 162.0
Sand, fine grained, tan..........i ittt 162.0 165.9
Sand, fine to coarse grained with trace of gravel,

arkosic, tan, layer of fine sand from 175.5 to

176 .0 £h .ttt it e e e e e e e e 165.9 183.0
Sand, fine to coarse grained with 10 percent gravel,

arkosic, tam. .. it e e e e e e e e e, 183.0 193.2

Tertiary System - Miocene Series - Ogallala Group:
Siltstone, weathered, very calcareous, soft, reddish

o a2 o N 193.2 197.0

Siltstone-sandstone, calcareous, hard, gray......... 197.0 201.1
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Sand, fine grained, very slightly silty, tan........
Sandstone-siltstone, lightly indurated, very cal-

CBY COUS e « e v e et ettt eeeeesonos s e et eeeeenonnens
Claystone, heavily veined with lime, indurated, very

calcareous, OLliVe. ... ie it titntineeenneenonennas
Sandstone, fine to coarse grained, silty, lightly

indurated, very calCareoOusS, GXaY . ...« ..o eeeeeneoson
Claystone, lightly indurated, olive-brown...........
Sand, fine grained, silty, several 0.2 ft. lime
cemented zones which are very calcareous, tan.....
Claystone, lightly indurated, very calcareous, lime
mottled, gray. .. ouee ettt ottt eteetaeeansoens
Siltstone, sandy, contains fine sand, lime rich
zones, very calcareous, oOlive..... ..ot
Sandstone, fine grained, very silty, lightly indu-

rated, Olive. ... i e e et e e e
Sand, fine grained, trace of coarse sand, very

SIlEY, AN, it ittt it e e i e e e e e e
Sand, fine to coarse sand, predominantly fine,

o 0 TV
Silt-siltstone, sandy, O0live. ...ttt oennenns
Sand-sandstone, fine grained, silty, olive..........
Silt-siltstone, sandy, with 4 to 6 ft. thick inter-

beds of silty sand and sandstone, olive...........
Sand-sandstone, fine grained, silty, contains 2 to

8 ft. interbeds of sandy silt and siltstone below

336 ft., 0ldve. . it ittt ittt i e e e e e
Silt-siltstone, sandy, contains several 2 ft. layers

of silty sand and sandstone, olive................
Sand-siltstone, silty and silt-siltstone, sandy,

interbedded in 2 to 8 ft. layers, slightly calcar-

EOUS, OLliVa. . . ittt it ittt ettt ittt i
Silt-siltstone, sandy contains fine sand, slightly

calcareous, silty sand-sandstone from 490 to 498

5 A o Y1 e V= YN
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08N 21W 19BBBB 46-A-48

Test Hole #46-A-48 (No e-log)
(8-21-19bbbb)
Gosper County

Location: NW NW NW NW sec. 19, T. 8 N., R. 21 W., approximately
92 feet east and 26 feet south of northwest section corner.

Ground elevation: 2,598.5 ft. (i) (Johnson Lake 7.5 minute
gquadrangle)

Depth to water: 210.0 ft. (10-22-48).

Depth, in feet
From To

Quaternary System, undifferentiated:
Soil: silt, dark grayish brown; granular above

Silt, slightly calcareous, light buff; contains
rootlets from 5 to 10 ft.; gastropod shells from 5

loNeoNe]

[oNoNe)

B0 25 . e e e e e 2.0 46.
Silt, dark reddish brown..........c.iiiiiiiennnn 46.0 48.
Silt, slightly calcareous, light reddish brown...... 48.0 57.
Silt, very slightly clayey, slightly calcareous,

light buff-yellow-gray; contains thin soil zones

= o i ) & O 57.0 60.
Silt, medium reddish buff............. .. 60.0 66.
Silt, light brownish gray; coarse textured.......... 66.0 70.
Sand, light tan-gray; texture grades from fine to

COAYSE SANA. it ittt i ittt s ettt eeeeseneseneneeenas 70.0 97.
Silt, sandy, medium reddish buff; contains fine sand 97.0 112.

o O

Sand, light reddish gray; texture grades from fine

to medium sand. .. .....oiiiiii i e e e e e e 112.0 117.0
Silt, sandy, medium reddish buff; contains fine sand 117.0 126.0
Sand, light reddish tan-gray; texture grades from

fine to medium sand. . ....... ittt e 126.0 135.0
Silt, sandy, medium reddish buff; contains fine sand 135.0 140.0
Silt, medium reddish buff; coarse texture........... 140.0 165.0
Sand, light reddish tan..........ciiiiiiiininnnne.. 165.0 175.0
Silt, slightly clayey, medium reddish buff.......... 175.0 180.0
Ssilt, light gray; orange from 180 to 190 ft.; some

iron staining from 190 to 195 ft.; reddish tint

from 195 to 200 ft.; yellow in part from 225 to

2 . 180.0 231.0
Sand, slightly silty, light bluish white to gray;

texture grades from fine to medium sand........... 231.0 244.0
Silt, highly calcareous, light gray with tan tint... 244.0 250.0
Sand, gray to pinkish brown and yellow; texture

grades from fine to coarse sand with some fine

gravel . i e e e e e e e e 250.0 260.0
Sand and gravel; texture grades from medium sand to

medium gravel; hard layers from 269.5 to 271 ft... 260.0 277.0
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Tertiary System - Miocene Series - Ogallala Group:
Silt, sandy, moderately calcareous, light gray; con-
tains fine to coarse sand; very calcareous white
layer at 280.0 ft.; hard sandstone layer at 296

2 PP 277.0 300.
Silt and marl, interbedded, very calcareous, light

grayish white. ... ...ttt it i 300.0 305.
Silt, clayey, slightly calcareous, pink............. 305.0 306.
Silt, sandy, light gray with green tint; contains

intermittent hard layers from 312 to 317.5 ft..... 306.0 317.
Claystone, medium brown...... ...ttt inennennn 317.5 320.
Marl, light grayish white......... ... ... 320.0 323.
Claystone, medium light gray to green............... 323.0 324.
Marl, light grayish white.......... .. ... 324.5 327.
Silt, sandy to slightly clayvey, light greenish

gray; contains very fine sand........... .. .. ..., 327.5 330.
Silt, sandy, light gray with yellow tint; contains

fine to medium sand. . ... ...ttt ittt oo 330.0
Marl, light whitish gray.......c.oeii .. 342.5 345.
Sandstone, light brown; fine texture; light greenish

gray from 350 to 356 ft....... ... 345.0 356.
Silt, sandy, light gray with green tint; contains

fine sand. ... i it it e e e et e et e 356.0 360.
Silt, very calcareous, white.......... ... 360.0 361.
Sandstone, medium brown; fine texture............... 361.0 367.
Silt, sandy, light brown; contains sandstone layers. 367.5 370.
Sandstone, light gray with green tint; fine texture,

contains hard calcareous layers........eeveeeeenn. 370.0 380.
Sandstone, pinkish gray; fine texture............... 380.0 384.
Sand, silty, light pinkish gray; fine texture....... 384.0 390.
Silt, sandy, light pinkish brown; contains fine

sand; hard calcareous layer at 397.5 ft........... 390.0 400.
Sand and gravel, gray, orange and reddish brown;

texture grades from medium sand to medium

e e = V2 =3 400.0 430.
Silt, sandy, light gray; contains fine to medium

SANA . .+ it it e i e e it e e e ettt et e e e et e e 430.0 440.
Sand, light tan-gray; texture grades from very fine

to medium sand with some coarser grains........... 440.0 473,
Silt, sandy, light gray; contains fine sand......... 473.5 475.
Sand, light tan-gray; texture grades from fine to

medium sand; slightly silty from 490 to 510 ft.;

thin calcareous layer at 517 ft................... 475.0 527.
Marl, light grayish white. ... ... ... 527.0 540.
Sand; texture grades from fine to coarse sand....... 540.0 552.
Sand, silty, light gray; texture grades from fine to

medium Sand. ..ottt ittt ittt e e e 552.0 557.
Sand; texture grades from fine to coarse sand with

some fine gravel...... ...ttt et e e, 557.0 560.

51

gt o owu o O

o

342.5

o

O

ouUTOo O

[eoNoN®)



Sand and gravel; texture grades from medium sand to
medium gravel; very calcareous layer from 569 to

570 ft.; coarser texture from 569 to 575 ft....... 560.0 575.
Silt, sandy, slightly calcareous, light gray; con-

tains fine sand. . ... ...ttt i e e e e 575.0 580.
Silt, sandy, medium brown; contains fine sand....... 580.0 586.
Sand and gravel, gray-pink to reddish brown; texture

grades from coarse sand to medium gravel.......... 586.0 596.
Silt, slightly clayey to sandy, light gray; contains

sand and gravel from 616 to 617 ft................ 596.0 620.
Sand and gravel; texture grades from coarse sand to

MEdiUM GraveLl . i i vttt ittt et e eeesscnsoneesenenssases 620.0 627.
Silt, sandy, very calcareous, light gray; contains

fine sand. ... ...t i e e e e e e e 627.0 630.
Sand, silty, light gray; texture grades from fine to

COAYSE SaANA. . v vt ittt st tetnaeseoeasasennesaeeess 630.0 635.
Sand and gravel; texture grades from coarse sand to

Medium Gravel . @ v it ittt it et et eeasenensessennees 635.0 637.
Silt, slightly clayey to sandy; contains fine sand.. 637.5 640.
Gravel, gray to dark reddish brown.................. 640.0 659.

Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:

Chalk, White. ... ..ttt ie ettt eaee e 659.0 670.
Shale, chalky, very calcareous, dark gray-brown,

darker below 680 ft........ it nneenn 670.0 686.
Shale, chalky, very dark gray........iv .. 686.0 700.

52

oo



08N 21w 21AADD USBR~3

Test Hole #USBR-3 (No e-log)
(8-21-21aadd)
Gosper County

Location: SE SE NE NE sec. 21, T. 8 N., R. 21 W., approximately

900 ft. west and 1,100 ft. south of northeast section corner.
Ground elevation: 2,455 ft. (t) (Bertrand NW 7.5 minute gquadrangle)
Depth to water: 100 ft. (1947)

Depth, in feet

From To
Quaternary System, undifferentiated:

Clay, silty, greenish gray to 38 ft., gray from 38

to 41 ft., greenish gray from 41 to 42 ft., gray

from 42 to 44 ft., and gray and brown from 44 to

SR w 0.0 45.0
Sand, fine, gray ... .ottt ittt ettt 45.0 53.0
Sand, with layers of silty sand, fine to medium

grained, slightly compact, sand is gray to brown,

Silty sand 1S CaAN. ..t it ittt ittt ittt eeeees 53.0 64.0
Sand, silty, fine to medium grained, slightly com-

pact, gray to green and brown.........o.ieeiennen.. 64.0 71.0
Silt, firm, sand seam at 73 ft., gray..........c. ... 71.0 75.0
Sand, very fine to fine, slightly compact, gray to

Light gray . i it ittt i e e e e e e e 75.0 99.0
Silt and sand, alternating layers from 1 to 3 ft.

thick, firm, sand is fine to medium, gray......... 99.0 110.0
Sand and gravel, gravel to 2 1/2 inches, fine to

medium sand layer from 103 to 105 ft, gray........ 110.0 125.0
Sand, with gravel to 3 inches, slightly cemented.... 125.0 129.0

Tertiary System - Miocene Series - Ogallala Group:

Sand, very fine, slightly cemented, white veinlets

throughout, tan and light gray.........vuev.u.... 129.0 131.0

53



08N 21W 21ABAA USBR-1

Test Hole #USBR-1 (No e-log)
(8-21-21abaa)
Gosper County

Location: NE NE NW NE sec. 21, T. 8 N., R. 21 W., approximately 1,600
ft. west and 100 ft. south of northeast section corner.
Ground elevation: 2,390 ft. (t) (Bertrand NW 7.5 minute quadrangle)
Depth to water: 39 ft. (1947)
Depth, in feet
From To
Quaternary System, undifferentiated:
Silt, slightly clayey, silty sand layers at 4, 20,
24, 27, 30, 31, 32, 35, 37, 42, 43, and 46 ft.,
firm, greenish gray with yellow brown hues........ 0.0 51.0
Sand and gravel, texture grades from fine sand to
fine cobbles, particles are rounded and semi-
rounded, cobbles to 3 inches in size, gray and
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08N 21W 21ADDD USBR-4

Test Hole #USBR-4 (No e-log)
(8-21-21laddd)
Gosper County

Location: SE SE SE NE sec. 21, T. 8 N., R. 21 W., approximately 1,400
ft. south and 50 ft. west of northeast section corner.
Ground elevation: 2,467 ft. (t) (Bertrand NW 7.5 minute quadrangle)
Depth to water: 112 ft. (4-1947)
Depth, in feet

From To
Quaternary System, undifferentiated:

Topsoil, silty, brown, some organic material........ 0.0 2.0
Clay, silty, hues and layers of gray, green, brown,

= Vo SR o o N 2.0 53.0
Sand, fine to medium grained, slightly compact,

layers of brown, green, and gray. .. .. ceeeeeuneens 53.0 82.0
Sand, fine to medium grained, gray, brown, and

green, slightly cemented........ ...t ennn.. 82.0 87.0
Silt, some sandy and clayey layers, compact, Jgreen-

BN o W o by Y/ OO 87.0 93.0
Sand, fine grained, silty at top and at 101 ft.,

LAY « e o e e e o e ae et e te e s e et enen et 93.0 112.0
Silt, sandy, clayey, contains % inch fragments of

reworked Ogallala, slightly cemented, gray........ 112.0 115.0
Sand, very fine to medium grained, slightly

[o1=) 11 (=h e Rk =Yo NE'e i o 1)V 115.0 121.0
Sand and gravel, texture grades from fine sand to

3 inch gravels, gray ..ottt ettt eeeeneeeennn 121.0 124.0
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08N 21w 21C 90-33
Test Hole #90-33 (No e-log)
(8-21-21c)
Gosper County

Location: SW, sec. 21, T. 8 N., R. 21 W.
Ground elevation: 2,415 ft. (t) (Bertrand NW 7.5 minute quadrangle)

Depth to water: Not recorded
Depth, in feet
From To

Quaternary System, undifferentiated:

Clay, sSilty, ¥YelloW. ...ttt ittt enneeonsonens
Gravel, texture ranges from fine to coarse, and some

0.0 64.0

64.0 78.0

SAIA . vt i s ittt et e e e e e e e e e e e e
Tertiary System - Miocene Series - Ogallala Group:
Silt, clayey to sandy, calcareous.........eeeeeeeenn 78.0 85.0
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08N 21W 21CBBC USBR-6

Test Hole #USBR-6 (E-log)
(8-21-21cbbc)
Gosper County

Location: SW NW NW SW sec. 21, T. 8 N., R. 21 W., 349.3 ft. south and
17 ft. east of west % mile line.
Ground elevation: 2,473.6 ft. (i) (Bertrand 7.5 NW minute quadrangle)
Depth to water: 73 ft. (E-log, 4-1-87)
Depth, in feet

From To
Quaternary System, undifferentiated:

Topsoil, clay, numerous roots, dark brown........... 0.0 1.5
Silt, scattered root holes and rust spots, a few

snail shells, very slightly calcareous, tan....... 1.5 42 .7
Silt, slightly sandy, contains fine sand, rootlet

holes, white spots, reddish brown................. 42 .7 54.6
Silt, very sandy, contains fine sand, reddish brown. 54.6 72.6
Sand, fine to medium grained, silty, tan to brown... 72.6 75.0
Silt, slightly sandy, contains fine sand, tan....... 75.0 81.4
Clay, reddish brown with black spots................ 81.4 88.2
Silt, slightly sandy, contains very fine sand,

o3 ) o U 88.2 94 .4
Clay, slightly to very calcareous, lime nodules,

o = 117/ 94.4 96.8
Clay, very slightly sandy, contains fine sand,

reddish broWI. ... ..ottt ittt ettt ettt 96.8 97.6
Silt, very sandy, contains fine sand, reddish brown. 97.6 104.1
Clay, reddish Dbrowm. ... ..ttt ittt it eeeenneeneens 104.1 105.0
Silt, trace of fine sand, brown..................... 105.0 106.1
Sand, fine grained, Lam....... ..ottt 106.1 108.5
Sand, very silty, tanm......c.ciiiiiiiit et 108.5 110.4
Sand, fine grained, tan...........uiiii i nenns 110.4 124.6
Sand, fine grained, silty, reddish brown............ 124.6 129.0
Sand, fine to medium grained, predominantly fine,

layer of fine to coarse sand from 135.5 to 135.7

ft., tan with orange banding..........ui ... 129.0 136.7
Sand, fine to coarse grained, predominantly fine,

with 10 percent fine gravel, tan.............o.... 136.7 150.2
Sand and gravel, texture grades from fine sand to

coarse gravel, Lal..... ...t ittt eenneeeenenn 150.2 152.3

Tertiary System - Miocene Series - Ogallala Group:

Siltstone, firm, very calcareous, olive green....... 152.3 157.6
Clay, sandy, contains fine sand, slightly calcar-

BOUS, OLliVE. it ittt ittt it i e it entneenneeeennan 157.6 162.1
Sand-sandstone, fine grained, silty, slightly cal-

careous, light olive....... ittt eennnns 162.1 177.0
Siltstone, sandy, contains fine sand, slightly cal-

careous, light olive. .. ...ttt 177.0 197.0
Sand-sandstone, fine grained, silty, slightly cal-

careous, light o0live... ...ttt nennenn 197.0 201.0



Silt-siltstone, sandy, contains fine sand, slightly
calcareous, light o0live...... ittt enoeennens
Sand-sandstone, fine grained, silty, several inter-
vals of sandy silt, slightly calcareous, light
Lo 30 e I V=S
Sand-sandstone, silty and silt-siltstone, inter-
bedded in 4 to 10 ft. beds, slightly calcareous,
e 1 o oA 0 1 T S
Sand-sandstone, fine grained, silty, slightly cal-
careous, light olive..... ..ttt enneennn
Silt-siltstone, sandy, contains fine sand, slightly
calcareous, light olive......... i,
Sand-sandstone, fine grained, silty, scattered 2 to
4 ft. thick silt-siltstone beds, slightly calcar-
eous, light o0ldve. . ..ttt it ittt e et e e
Silt-siltstone, sandy, contains fine sand, slightly
calcareous, light olive......... e,
Sand-sandstone, fine grained, silty, slightly cal-
careous, light o0live..... ...ttt ennnnnnn
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08N 21W 21CDDD USBR~-7

Test Hole #USBR-7 (E-log)
(8-21-21cddd)
Gosper County

Location: SE SE SE SW sec. 21, T. 8 N., R. 21 W., 301.1 ft. west and 0
ft. from south % mile line.
Ground elevation: 2,405.2 ft. (i) (Bertrand NW 7.5 minute quadrangle)

Depth to water: 14.3 ft. (1-23-87)
Depth, in feet

From To
Quaternary System, undifferentiated:
Silt, very sandy, contains fine sand, brown......... 0.0 9.0
Silt, thinly bedded, brown with dark brown spots.... 9.0 11.4
Clay, fine sand seam at 12 ft., brownish gray with

TUSE SPOL S . v ittt it ittt e ittt ettt e e e 11.4 13.0
L A T o' ) o e 13.0 23.7
Sand, silty, contains fine sand, brown.............. 23.7 25.0
Silt, clayey, sandy, contains fine sand, brown...... 25.0 36.0
Silt, clayey, very sandy, contains fine sand, red-

dish tan with scattered black streaks............. 36.0 38.0
Sand, fine grained, silty, tan...........ccciiieenn. 38.0 44.0
Sand, fine grained, very slightly silty, silty sand

from 46 to 48 ft. and silt from 48 to 48.5 ft.,

L= 44.0 53.0
Sand, fine grained, silty, tan...........iiiiion. 53.0 70.2
Sand, fine to coarse sand with 15 percent fine to

coarse gravel, slightly calcareous, tan........... 70.2 79.0
Sand, gravelly, fine to coarse sand with 40 percent

fine to coarse gravel, slightly silty, arkosic,

@ a2 o e 79.0 87.5

Tertiary System - Miocene Series - Ogallala Group:
Siltstone, very calcareous, firm, light green....... 87.5 98.0
Sand-sandstone, fine grained, silty, lightly indu-

rated, very calcareous, light green............... 98.0 107.0
Sand, fine grained, silty, wvery calcareous, light

o ool = L= o NS 107.0 138.0
Clay, very sandy, contains fine sand, very calcar-

eous, reddish Drown.........c.oii it eeennns 138.0 156.0
Sand, fine grained, very silty, very calcareous,

1ight green. .. ..ttt et e e e e e e 156.0 237.0
Sand, fine grained, silty, very calcareous, light

=0 o 237.0 325.0
Silt, very sandy, contains fine sand, very calcar-

EOUS, OLliVe. .. i ittt ittt ittt ettt te e e 325.0 335.0
Sand, fine grained, silty, silt content increased

below 455 ft., very calcareous, light green....... 335.0 498.0
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08N 21W 22CCCD USBR-8

Test Hole #USBR-8 (No e-log)
(8~21-22cccd)
Gosper County

Location: SE SW SW SW sec. 22, T. 8 N., R. 21 W., 577 ft. east and
21.5 ft. north of southwest section corner.
Ground elevation: 2,484.7 ft. (i) (Bertrand NW 7.5 minute quadrangle)
Depth to water: Not encountered (1987)
Depth, in feet

From To
Quaternary System, undifferentiated:

Silt, sandy, contains fine sand, brown.............. 0.0 3.6
Sand, fine grained, silty, tan.........ciiiiiiiii.n 3.6 11.9
Silt, sandy, contains fine sand, tan................ 11.9 15.4
Silt, slightly clayey, scattered snail shells, a few

White SpPOLS, BaAN. ...t ir ittt tinneenneeeesns 15.4 33.4
Sand, fine grained, silty, a few snail shells, tan.. 33.4 50.4
Sand, fine to medium grained, predominantly fine,

scattered thin layers of medium sand, tan......... 50.4 65.4
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08N 21W 22CCDD USBR-9

Test Hole #USBR-9 (E-log)
(8-21-22ccdd)
Gosper County

Location: SE SE SW SW sec. 22, T. 8 N., R. 21 W., 1308.3 ft. east and

24 ft. north of the southwest section corner.
Ground elevation: 2,557.6 ft. (i) (Bertrand NW 7.5 minute quadrangle)
Depth to water: 174.1 ft. (5-12-87)

Depth, in feet
From To

Quaternary System, undifferentiated:

L J A I A o T o PP 0.0 47 .2

Silt, slightly clayey, sandy, contains fine sand,

brown except tan from 49 to 49.9 ft. and mottled

brown and tan from 49.9 to 51.8 ft., soil horizon. 47.2 54.0
Silt, sandy, contains fine sand, reddish tan with

scattered black streaks........ ..o 54.0 66.2
Sand, fine to medium grained, predominantly fine,

silty, tan with white spots........ ... i, 66.2 68.8
Silt, slightly clayey, slightly sandy, contains fine

sand, very calcareous from 75.4 to 76.2 ft., tan.. 68.8 84.2
Sand, fine to medium grained, predominantly fine,

slightly silty, reddish tan............ ... 84.2 105.8
Sand, fine to medium grained, predominantly fine,

R T I ol Y o 1 o 105.8 114.5
Silt, sandy, contains fine sand, tan................ 114.5 121.7
Sand, fine grained, Lan.......uui ittt it enenennns 121.7 137.5
Sand, fine grained, slightly silty, tan............. 137.5 143.7
Clay, reddish BroWh. .. v v i i ittt i teie ettt eeennnns 143.7 147.0
Sand, fine to medium grained, predominantly fine,

silty, reddish broWn. .. ... ittt ittt it eaieennnn 147.0 152.5
Sand, fine to medium grained, predominantly fine,

L= 7o 152.5 169.7
Sand, fine to medium grained, predominantly fine,

silty, reddish tan. .. ...ttt it tnnennennnnns 169.7 172.9
Silt, slightly clayey, very sandy, contains fine

sand, firm, gray ... ..ottt ittt ettt 172.9 174.5
Clay, slightly sandy, contains fine sand, tan....... 174.5 176.0
Silt, very sandy, contains fine sand, tan........... 176.0 180.5
Sand, fine to medium grained, predominantly fine,

=10 NS 180.5 183.6
Silt, very sandy, contains fine sand, tan........... 183.6 184.5
Clay, sandy, contains fine sand, reddish brown with '

black StEreaKksS ... ittt ittt it it ettt e e e e 184.5 189.1
Clay, calcium spots and black spots, very calcar-

eous, gray to brown......... ..ttt ittt e - 189.1 193.1
Silt, sandy, contains fine sand, tan................ 193.1 193.5
Clay, slightly sandy, contains fine sand, scattered

white spots, slightly calcareous, reddish brown... 193.5 196.5
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Sand, fine grained, very silty, reddish tan with
scattered rust SpPOLS. ... i it i i i i i e e
Sand, fine grained, Lan........outetineeeeneeneenas
Sand, fine grained, silty, tan............ciiien..
Sand, fine grained with some medium, clay ball from
227.9 to 228.2 ft., CaAl. ...ttt ittt e e
Sand, gravelly, fine to coarse sand with 20 percent
fine to coarse gravel, arkosic, brown.............
Sand, fine grained, gray .. ..ot ettt eeeeeneeensonos
Sand, predominantly fine grained with some medium
and CoarsSe, DroOWI. .......ii et anenoanooeenes
Sand, gravelly, fine to coarse sand with 30 percent
fine to coarse gravel, arkosic, brown.............
Tertiary System - Miocene Series - Ogallala Group:
Clay, sandy, contains fine sand, olive..............
Claystone, firm, very calcareous, olive green.......
Sandstone, fine to medium grained, lightly indu-
rated, Caml. ... ittt ittt ettt ettt
Sand, fine to coarse grained, predominantly fine,
trace of fine gravel........ ...t
Sand, fine grained with scattered coarse grains,
=B I Y A - Y
Sand, fine grained, silty, grades from lightly to
non indurated throughout the interval, gray.......
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08N 23w 13DpDCC 03-B-81

Test Hole #3-B-81 (E-log)
(8-23-13ddcc)
Gosper County

Location: SW SW SE SE sec. 13, T. 8 N., R. 23 W., approximately 8 ft.
north and 1,090 ft. west of southeast section corner.
Ground elevation: 2,644 ft. (t) (Johnson Lake 7.5 minute quadrangle)
Depth to water: 134 ft. (date not available)
Depth, in feet

From To
Quaternary System, undifferentiated:

Roadfill, No sampPle. ... u ittt ittt eennsasensens 0.0 1.0
Silt, topsoil, slightly clayey, very dark brown..... 1.0 3.0
Silt, some iron staining 20 to 30 ft., yellowish

@ % )25 Yt 3.0 56.0
Silt, slightly clayey, dark grayish brown........... 56.0 62.0
Silt, slightly clayey, slightly calcareous, sandy

at 94 ft. and slightly to moderately sandy from

128 to 160 ft., vyellowish brown............c.cccc... 62.0 160.0
Sand, very fine to fine grained, silty.............. 160.0 169.0

Silt, slightly to moderately sandy, contains very

fine sand, a few lime nodules from 165 to 170 ft.

and 195 to 197 ft., pale brown to yellowish brown. 169.0 197.0
Sand, very fine to fine grained, slightly coarser

below 215 Ft .ttt i it e e e e e e et e e 187.0 220.0
Silt, slightly sandy to 235 ft., very sandy below

235 ft., slightly calcareous, a few lime cemented

sandstone seams from 232 to 233 ft., pale vellow-

I3 o W st ) o 1N 220.0 240.0
Sand, very fine to medium grained with very fine to

fine sand predominating........ ittt nesennn 240.0 247 .4
Silt, moderately sandy, pale brown to pale yellowish

ot 17710 O 247 .4 254.0

Sand and gravel, texture grades from very fine sand
to coarse gravel, predominantly medium sand to

medium gravel, slightly silty from 254 to 260 ft.. 254.0 304.0
Sand and gravel, silty, interbedded with siltier

T o o = T I 2 304.0 313.0
Silt, sandy, scattered seams of coarse sand and fine

gravel, grayish brown............ .o 313.0 320.0

Tertiary System - Miocene Series - Ogallala Group:
Sand and sandstone, very fine to coarse grained,
predominantly fine to medium; slightly calcareous. 320.0 333.0
Silt, sandy, interbedded with interbeds of fine to

medium sand, pPale broWI. .. .. ..t ieeneeneeeoeeensn 333.0 338.0
Sand, fine to coarse grained, predominantly medium
to coarse with trace of very coarse............... 338.0 355.0

Sand and gravel, texture varies from fine sand to
fine gravel, predominantly medium to coarse sand,
some 1limy nNodules. . ...ttt ittt eeeeeeesennenoees 355.0 365.0



Sand, very silty, fine to coarse grained, predomi-
nantly medium sand, hard at 365.5 ft., slightly
CAlCArBOUS . v ittt ittt ittt e ettt ittt e

Sand, very fine to medium grained, predominantly
fine to medium. ... ...ttt it i e e e

Sand, very fine to medium grained, silty, inter-
bedded with silt, some limy nodules below 379 ft..

Silt, varies from slightly to very sandy, contains
very fine to fine sand, grades to silty, sand
below 398 ft. pale browWn.. ... ..t im e ennnnnn

Sand and sandstone, interbedded, very fine to fine
grained, contains hard, limy concretions..........

Silt, sandy, slightly clayey, contains very fine to
medium sand, moderately calcareous, pale brown to
vellowish brown. ... ...ttt ittt ieinnnnan

Sand and sandstone, interbedded, very fine to
medium grained, a few limy zones..........cuuuvu...

Silt, sandy, contains fine to medium sand, very cal-
careous, very pale brown...........c.vitriintnenn.

Sand, very fine to medium grained with some coarse
sand, a few thin limy silt interbeds, harder from
428.9 to 429.5 ft., sandstone interbeds below
R S i A

Silt, sandy, contains fine to medium sand, inter-
bedded with sand below 445 ft., very to moderately
calcareous, very pale brown............uviuene...

Sand, very fine to medium grained, predominantly
fine, limy silt interbeds from 465 to 470 ft......

Silt, sandy, very calcareous, pale vellow...........

Sand, very fine to fine grained, some medium sand
and brown claystone fragments below 520 ft., silty
zones from 480 to 490 ft., 512.5 to 520 ft., and
525 to 530 ft., pale olive to pale yellow.........

Silt, interbedded with very fine to fine sand with
trace of medium, slightly calcareous, pale olive
£O pPale DroWn. ..o vttt ittt e e e e

Silt, sandy, contains fine to medium sand, slightly
to very calcareous, hard at 546 ft., pale olive to
pale brown. ... ... i e

Sand, very fine to medium grained, predominantly
medium, some coarse sand below 575 ft., olive.....

Silt, sandy, contains fine to medium sand, very
calcareous, white with areas of pale yellow and
very pale brown, fragments of reddish yellow chalk
below 615 ft. ... it e e e e

Sand, very fine to medium grained with some coarse
sand, scattered thin limy seams, hard at 627 ft.,
moderately calcareouUs. . ... iiin et

Sand, silty, interbedded with sandy silt, sand is
fine to medium grained. .........u vt
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Sand, fine to medium grained, predominantly medium,
silty from 644 to 645 ft., some coarse sand below

645 Ft., O0live. ..ttt it ittt e e e e 635.0 655.8
Sand, fine to coarse grained, predominantly medium,
interbedded with siltstone, very calcareous....... 655.8 660.0

Sand, fine to coarse grained, predominantly medium;
white, limy siltstone from 672.8 to 675 ft.;
scattered limy fragments below 670 ft.; slightly
CAlCATEOUS . v vttt it ettt ettt eeanetansnssanas 660.0 688.0
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Clay, weathered chalky shale, brownish green and
3 = o< 688.0 710.0
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08N 23W 18CCCC 54-A-48

Test Hole #54-A-48 (No e-log)
(8-23-18cccc)
Gosper County

Location: SW SW SW SW sec. 18, T. 8 N., R. 23 W., approximately

47 feet north and 12 feet east of southwest section corner.
Ground elevation: 2,638.7 ft. (i) (Elwood NW 7.5 minute quadrangle)

Depth to water: 191 ft. (11-3-48)

Quaternary System, undifferentiated:
Road fill: silt, dark brownish gray................
Soil: silt, light brownish gray.............cc.0o...
Silt, medium brownish gray grading to medium buff-
gray; contains limy rootlets and nodules from 5
to 10 ft; limonitic nodules and a few gastropod
shells from 10 to 25 ft. ... it it innnnns
Silt, medium buff-gray; fine texture................
Silt, very slightly clayey, mottled medium gray and
reddish Drown. .. ..ttt it e e e e e
Silt, very slightly clayey, mottled medium gray and
reddish DroWI. . v ittt ittt i s e e et e e e
Silt, wvery slightly clayey, medium reddish buff;
less reddish from 75 to 80 ft.; more clayey from
80 to 90 ft.; non-clayey from 90 to 100 ft........
Silt, sandy, medium reddish buff; contains very fine
sand; less sandy and less red from 115 to 120 ft..
Silt, medium buff-gray with very slight reddish
tint; coarse texture; finer texture from 135 to
O
Silt, very slightly sandy, medium buff-gray with
slight red tint; slightly finer texture from
155 £0 160 L. ittt ittt e e e e e e e e e e e e
Silt, medium brownish gray.......ou it eneenn..
Silt, sandy; contains pebbly zone from 194 to 195

Silt, moderately calcareous, light gray-tan; gran-
ular; contains calcareous nodules..........uv.n...
Silt, light brownish gray...... oo e ittt tneeunnnn
Sand and gravel, light brownish gray; texture grades
from fine sand to fine gravel; some medium gravel
from 215 to 220 ft. .. i e e .
Sand, light brownish gray; texture grades from fine
to very coarse sand. .. ...ttt e
Sand and gravel, tan-gray; texture grades from fine
sand to fine gravel.. ... ...ttt e
Sand, silty, light brownish gray with slight red
tint; texture grades from fine to medium sand.....
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Tertiary System - Miocene Series - Ogallala Group:

Silt, sandy, very calcareous, light whitish gray;

contains fine to coarse sand. .. ...ttt 230.

Sandstone and silty sand, interbedded, very cal-
careous, light reddish brown to light gray; tex-
ture grades from fine to very coarse sand with

SOME GTaAVE L. . ittt ittt ittt ettt iaaaeaaesonsessnnns 234.

Sand and gravel, light gray to yellowish and re@dish
brown; texture grades from medium sand to medium

e = T2 =3 T 247.

Sandstone and sandy silt, interbedded; sandstone,
medium brown, texture grades from fine to coarse

sand; sandy silty, calcareous, light gray......... 250.

Siltstone and sandy silt, interbedded; siltstone,
dark brown; sandy silt, very calcareous, light

gray, contains fine to coarse sand................ -260.

Sand and gravel, very calcareous, light reddish
brown to medium gray; texture grades from fine
sand to medium gravel; contains hard calcareous

layer from 278 to 278.5 ft.. ..t i e 262.

Silt, sandy, moderately calcareous, light gray;

contains fine to medium sand. ..... ...t 283.

Sandstone, medium brown; texture grades from fine to

MEAIUM SANA . ¢ v ittt v e st e ettt e oensoneneeseneneeeaeas 286.

Silt, sandy, very calcareous, light gray; contains
fine to coarse sand; light brownish tint and cal-
careous nodules from 300 to 304 ft.; no sand and

whitish gray color at 304 ft....... ... 296.

Sand and gravel; texture grades from coarse sand to

medium gravel. . ...t ittt ittt ettt et 305.

Sand, silty, light yellowish gray; texture grades

from fine to medium sSand. ... ...o.et et eeeeeonenens 312.

Silt, clayey to sandy, medium brown; contains fine

Sand, silty, light gray; contains hard calcareous

Zone at 319 Ft .. ittt e e e e e e e e 316.

Silt, medium reddish brown; contains intermittent

hard calcareous layersS........ui ettt eeioneas 320.

Sandstone, light gray; texture grades from fine to
medium sand; contains intermittent silt layers;
very calcareous and no silt layers from 335 to

1 o 325.

Silt, sandy, moderately calcareous, light grayish
white; contains fine to medium sand; hard calcar-

eous layers from 350 to 355 ft.......iiiiii... 342,

Sand, silty, to silt, sandy, medium brown; contains

fine sand; contains very calcareous layers........ 355.

Sand, slightly silty, light brownish gray; texture
grades from fine to coarse sand; yellowish gray
from 390 to 395 ft.; coarser texture from 395 to
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Sand, silty, light gray; texture grades from fine to
medium Sand. . ... ...ttt ittt e e e
Sand, slightly silty; texture grades from fine to
coarse sand; contains hard calcareous zones.......
Sand, light tan-gray; texture grades from fine to
medium Sand. .. ..ottt e e e
Sand, light tan-gray; texture grades from fine to
very coarse sand with trace of gravel.............
Sand, slightly silty, medium brownish gray; texture
grades from fine to medium sand............ ... ...
Sand, light brownish gray; texture grades from fine
to coarse sand with some fine gravel..............
Limestone, light grayish white............. .. ...
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