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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 Red Willow County from 1935 to 1997 (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. All samples are processed and kept on open file
in the offices of Conservation and Survey Division, 113 Nebraska Hall,
University of Nebraska-Lincoln, 68588-0517.

Beginning in September 1951, some of the test holes have been
logged electrically. Geophysical logs (e-logs) often can be used to
determine formation boundaries more precisely than by field sampling,
especially where differences in rock types occur at the boundary from
one formation to another. Figures 2a and 2b are examples of
geophysical logs from Red Willow County (test holes 20-HP-78 and 25-
HP-78) with formation boundaries shown.

This publication is one of a series being issued to make more
readily available the record of test holes drilled since 1930. The
series of publications is made on a county basis and includes, with
some exceptions, logs of all test holes drilled in each of the
counties. The logs have not been reviewed for conformance with
editorial 'standards and nomenclature. In the case of Red Willow
County, descriptions of the strata done in earlier test hole reports
as well as formation names have been revised where necessary in this
report.
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Fig. 1. Test-hole location map of Red Willow County.



Figure 2a. Red Willow County sample geophysical log (20-HP-78)

Spontaneous Potential |Depth, Single-Point Resistance
25 mv Fgef B0 1 AGE - GROUP/ FORMATION
"7 Eolian sitts and
olian silts an
fine grained sandy Quate_r nary SyStem
silts, pale-brown undifferentiated
—40—  some limy streaks
r Silt-very fine sand \‘>
-100 — Silt, slightly sandy ;
ashy, some rootlets Te_mary SySt_em‘
Miocene Series-
L 110 Ogallala Group
L Sand-very fine-medium
120

Silt-sandy

continued on next page

vii




Figure 2a continued. Red Willow County sample geophysical log (20-HP-78)

Spontaneous Potential
25 mv

AGE - GROUP / FORMATION

Depth, Single-Point Resistance
Feet 50 .
120
Silt, sandy f
| 430-| Sand, very fine medium >
140 Sandstone, limy

==150=

Sand, fine to coarse

>

Rﬂ

Tertiary System-
Miocene Series-
Ogallala Group

-160—{ Silt, some siltstoneg
—170—  Sand, fine-very coarse
| 4180 -/ Sand & gravel, silti/
—190—
Shale
Cretaceous System-
200 Upper Cretaceous Series-
Montana Group:
S | p10- Pierre Formation
220 —
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Figure 2b. Red Willow County sample geophysical log (25-HP-78)

Spontaneous Potential |Depth, Single-Point Resistance AGE - GROUP / FORMATION
25 mv Feet 50 .
0
L 10—
Eolian silts and
fine grained sandy
— 20— silts, pale-brown
|30 Quaternary System
undifferentiated
| 40 —
- 70—
Silt to very fine sands
some rootlets and
— 80— limy areas
Tertiary System-
: Miocene Series-
100 -} o Ogaliala Group
Sand, very fine-fine
silty clay seams
some sandstone
110 —
=126
Sand, very fine-fine,
130 silty and ashy, sandstone
| "7] and claystone seams.
continued on next page
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Figure 2b continued. Red Willow County sample geophysical log (25-HP-78)

Spontaneous Potential | 2ePth: Single-Point Resistance .
25 mv Feet 50 .1 AGE - GROUP / FORMATION
130

Sand, very fine-fine,;

140 silty and ashy, sandstone
and claystone seams.

| 150 Sand, very fine-fine

Some silt and clay layers
—160 —
—170 .

Sandstone-fine medium sand Tertiary System-

Miocene Series-

180 | Ogallala Group
190 —

Silt, clayey limy,

with thin limestone
lenses
—200 —
Silt, very sandy ﬁ

Sand, very fine-medium

| 220 -] silty clay seams
sand, very fine-medium
to coarse
//l - 230 Chalk i
Shale Cretaceous System-
—240— Upper Cretaceous Series-
Colorado Group:
Niobrara Formation

—250 .




The method whereby the altitude of the land surface at test hole
sites was determined is indicated in the heading of each log, as
follows: a = altimeter, h = hand leveling, 1 = spirit leveling, t =
estimated from topographic map. For each test hole log, the name of
the 7.5 minute USGS topographic map on which the hole is located is

also included in the heading.

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

Each test hole is identified by a number assigned in the field
(for example #5-U-41, #297-41), and most are also identified by a
number indicating their 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 throcugh
Columbus in a north-south direction, are preceded by the capital
letter A; those west of the principal meridian have no preceding
letter. The first numeral indicates the township, the second the
range, and the third the section. As shown in figure 3, the letters
that follow the section number indicate the location of the test hole
within the section, the first letter indicating the quarter section
and the second letter indicating the quarter-quarter section and so on
to the quarter-quarter-quarter-quarter section. The letters A, B, C,
and D are applied in counterclockwise direction beginning with A in
the northeast quadrant. The last numeral is the serial number of the
test hole within the quarter-quarter—-quarter-quarter section and is
only utilized if more than one test hole is present in that area. This
system of identification is also utilized by the USGS.

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

xi
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Fig. 3. System for identifying test-hole according to its location.
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06DBCC
06DBCC
06BDBC
22ABCB
25DCBC
25CCcCC
13DCDD

20-HP-78
315-41 .
314-41
288-41
99-41
03-U-41
95-41 .
01-U-41
102-41
02-U-41
113-41
105-41
111-41
110-41
104-41 .
103-41 .
27-A-60
118-41 .
119-41 .
116-41
117-41
266-41
26-A-60
281-41
10-U-41
264-41 .
13-RS-97
14-RS-97
15-RS-97
16-RS-97
285-41 .
284-41
282-41
283-41
06-U-41

Test-holes are arranged
range and section.

- - - - - - .

- . . . - . . - - . -

- - - - -

in this publication by

xviii

township,

150
152
153
154
155
156
158
159
160
16l
162
163
164
165
166
167
168
169
170
171
172
173
174
176
177
179
180
181
182
183
184
185
186
187
188



Red Willow County
Test-Hole Table of Contents

Arranged by year drilled, test-hole number.

1935
03N 29W 28BCBRB 01-A-35 128
03N 30W 26BCCB 02-A-35 147
03N 30W 26BCCB 03-A-35 148
03N 30W 25CABD 04-A-35 144

1941
04N 26W 24DDDD 01-U-41 . 159
04N 26W . 30ABBB 02-U-41 161
04N 26W 06BCCB 03-U-41 . 156
03N 26W 31AABA 04-U-41 84
02N 26W 32ABBB 05-U-41 . 41
04N 30W 13DCDD 06-U-41 . . . 188
03N 30W 12DDDD 07-U-41 138
01N 29W 18CCCC 08-U-41 . 36
02N 30W 13CCDC 09-U-41 . . 61
04N 28W 32AABB 10-U-41 . . . 177
03N 26W 10BCCD 18-U-41 . . 80
04N 26W 12AAAA 95-41 e 158
04N 26W 01DDCD 99-41 . . 155
04N 26W 25DDDD 102-41 . . 160
04N 26W 36BBBD 103-41 ) 167
04N 26W 35CBBA 104-41 ... 166
04N 26W 33CADA 105-41 ... 163
03N 26W O5ARAB 106-41 .. 67
03N 26W O5BBBB 107-41 68
03N 26W 05BCCC 108-41 ... 69
03N 26W 06DDDD 109-41 71
04N 26W 34CDDD 110-41 165
04N 26W 33DDAD 111-41 . 164
03N 26W O5ACDD 112-41 . 70
04N 26W 31CCCC 113-41 ) 162
03N 27W O1ADDD 114-41 .. 88
03N 27W 02DAAD 115-41 . 89
04N 27W 36DCDD 116-41 . 171
04N 27W 36CDCD 117-41 . 172
04N 27W 26DAAA 118-41 . 169
04N 27W 26ABBB 119-41 . 170
03N 26W 12BBBB 120-41 82
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01N 26W QLAAAA 128-41
Test Hole #128-41
(1-26-1laaaa)
Red Willow County

Location: NE NE NE NE sec. 1, T. 1 N., R. 26 W.; in line with
west edge of north and south road, on south edge of road.

Ground elevation: 2,347 feet (t). (Shippee 7.5 min. quadrangle)
Depth to water: 19.1 ft., (8-4-41).
Depth, in feet
From To
Quaternary System, undifferentiated:
Road f£all. .. e e e e _ 0.0 1.0
Clay, dark buff. ... ... ... . 1.0 23.0
Gravel, medium, red; clean............. i, .. 23.0 42.0
Clay, hard, tan...... ... ..., 42.0 43.0
Gravel, medium, red; some clay and chalky material.. 43.0 47.0
Tertiary System - Miocene Series - Ogallala Group:
Clay, sandy, Caml. ... ...ttt i e e e e 47.0 52.0
Gravel, coarse, red; some clay and broken limestone,
hard brittle rock at 52 to 53 feet, buff to rusty
COL O . e e 52.0 74.0
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Chalk, cream colored, light tan, pink............... 74 .0 83.0
Shale, khaki colored, olive drab.................... 83.0 89.0



01N 26W O1BCBB 205-41
Test Hole #205-41
(1-26-1bcbb)
Red Willow County

Location: NW NW SW NW sec. 1, T. 1 N., R. 26 W.; 300 feet north of

C. B. & Q. Railroad, on east edge of road.

Ground elevation: 2,352 feet (t). (Shippee 7.5 min. guadrangle)
Depth to water: 14.3 ft., (8-25-41).
Depth, in feet
From To
Quaternary System, undifferentiated:
Road fill and dark brown clay............. ... 0.0 5.0
Clay, khaki brown; not very compact................. 5.0 9.0
Clay, sandy, dark brown.......... ... ... 9.0 17.0
Clay, sandy, light gray; somewhat granular.......... 17.0 22.0
Gravel, medium, reddish green; not very compact..... 22.0 39.0
Gravel, medium, compact, green; contains compact
green argillaceous SandsS .. .. ...ttt 39.0 55.0
Tertiary System - Miocene Series - Ogallala Group:
Gravel, medium, green; intermingled with very com-
pact calcareous ClayS. .. ...ttt 55.0 65.0
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
ROCK . e 65.0 65.1



01N 26W 02DDDD 206-41
Test Hole #206-41
(1-26-2dddd)
Red Willow County

Location: SE SE SE SE sec. 2, T. 1 N., R. 26 W.; 35 feet north of

north end of bridge, on west edge of road.

Ground elevation: 2,349 feet (t). (Shippee 7.5 min. guadrangle)
Depth to water: 6 ft., (8-25-41).
Depth, in feet
From To
Quaternary System, undifferentiated:
Road fill, black.... ... i i e 0.0 5.0
Clay, dark brown........ ...t 5.0 9.0
Gravel, fine to medium, reddish and white......... 9.0 16.0
Gravel, coarse, red. ... ... it e e e 16.0 28.0
Clay, sandy, greenish gray............. ... .. 28.0 34.0
Gravel, medium to coarse; some pebbles............ 34.0 46 .0
Sand, argillaceous; some limy material and medium
gravel, quite compact........ ... 46.0 55.0
Tertiary System - Miocene Series - Ogallala Group:
Clay, arenaceous, very compact, greenish gray..... 55.0 67.0
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Shale, buff. ... . . . e, 67.0 68.0
Shale, very compact, dark khaki colored........... 68.0 69.0



01N 26W 10BDDD 209-41 .
Test Hole #209-41
. (1-26-10bddd)
Red Willow County

Location: SE SE SE NW sec. 10, T. 1 N., R. 26 W.; 240 feet
west of C. B. & Q. Railroad, on north edge of road.

Ground elevation: 2,378 feet (t). (Shippee 7.5 min. quadrangle)

Depth to water: 24.3 ft., (8-25-41).

Depth
From
Quaternary System, undifferentiated:

Road fill and dark brown clayey sand................ 0.0
Sand, clayey, soft, brown to buff................... 6.0
Sand, clayey, soft, light brown..................... 16.0
Sand and gravel, fine; poor sample.................. 26.0
Gravel, fine to coarse, red; fairly compact......... 29.0

Tertiary System - Oligocene Series - White River Formtion:
Sand, cemented, brownish; cuts in chips, resembles

SaNdsStone. . ..ttt e 35.
Clay, sandy, brown to greenish...................... 42.

Sand, cemented, gray; hard, compact, practically

sandstone. ... ... e, 44 .
Cretaceous System - Upper Cretaceous Seriesg - Colorado Group:

Niobrara Formation:
Rock, flint, hard, tan

To

16.
26.
29.
35.

42.
44 .

50.

50.

COOOO

O O



01N 26W 16BCCC 207-41

Test Hole #207-41
(1-26-16bccce)
Red Willow County

Location: SW SW SW NW sec. 16, T. 1 N., R. 26 W.; 180 feet north of
southwest corner, on east edge of road.
Ground elevation: 2,390 feet (t). (Lebanon 7.5 min. guadrangle)
Depth to water: 23.5 ft., (8-25-41).
Depth, in feet

From To
Quaternary System, undifferentiated:
Road a0 . . . e e e e 0.0 2.0
Sand, clayey, buff.... ... .. .. . ... 2.0 8.0
Sand, coarse; cemented with pinkish buff clay....... 8.0 13.0
Sand, coarse, and fine gravel, compact.............. 13.0 16.0
Gravel, fine to coarse, compact; contains water-
worn limy shale..... ... 16.0 20.0
Gravel, fine to coarse, reddish; clean, compact..... 20.0 26.0
Gravel, coarse; some flinty boulders, very hard..... 26.0 28.0
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Rock, flint, tan; very hard, drilled only a little
over one inch in 20 minutes. ...... ..., . 28.0 28.1



01N 26W 16DAAA 210-41
Test Hole #210-41
(1-26-16daaa)
Red Willow County

Location: NE NE NE SE sgec. 16, T. 1 N., R. 26 W.; 120 feet south of

northeast corner of section, on west edge of road.

Ground elevation: 2,395 feet (t). (Lebanon 7.5 min. gquadrangle)
Depth to water: 33.9 ft., (8-25-41).
Depth, in feet
From To
Quaternary System, undifferentiated:
Clay, blackish brown......... ..., 0.0 2.0
Clay, sandy, dark buff; fairly compact.............. 2.0 36.0
Gravel, medium to coarse, reddish brown; quite
(03] 1110 T X 2 36.0 47.0
Clay, DUFf . .. 47.0 59.0
Tertiary System - Oligocene Series - White River Formation:
Clay, very sandy, buff; compact, like sandstone..... 59.0 64.0
Clay, limy, quite hard, khaki colored............... 64.0 . 69.0
Gravel, argillaceous, limy, brown.................. . 69.0 81.0
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Rock, flinty, very hard...... ... ... .. 81.0 81.1



01N 26W 17AADD 208-41

Test Hole #208-41
(1-26-17aadd)
Red Willow County

Location: SE SE NE NE sec. 17, T. 1 N., R. 26 W.; 0.3 mile north of
southeast corner of quarter, 250 feet south of Beaver Creek bridge,
on west edge of road.

Ground elevation: 2,382 feet (t). (Lebanon 7.5 min. quadrangle)

Depth to water: 14 ft., (8-25-41).

Depth, in feet

From To
Quaternary System, undifferentiated:
Road fill and gray brown clayey sand................ 0.0 6.0
Gravel, fine, reddish; compact, poor................ 6.0 18.0
Gravel, fine to coarse, greenish gray............... 18.0 26.0
Clay or shale, black, silty........ ... 26.0 28.0
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Shale, calcareous, khaki colored to pink; breaks in
chips, very hard, some flint chips................ 28.0 30.0
Shale, tannish rusty to white to pink............... 30.0 39.0
Shale, ochre colored. .. ... ... .. 39.0 43.0
Flint, rusty to reddish.......... ... ... . .. ... . . ..... 43.0 44 .0
Shale, tan. ... ... ... e, 44 .0 48.0
Shale, pink to brick red.......... ... .. ... .. 48.0 49.0



01N 26W 17DDAA 211-41
Test Hole #211-41
(1-26-17ddaa)
Red Willow County

Location: NE NE SE SE sec. 17, T. 1 N., R. 26 W.; 150 feet gouth of
northeast corner of forty, on west edge of road.

Ground elevation: 2,419 feet (t). (Lebanon 7.5 min. quadrangle)
Depth to water: 20 ft., (8-25-41).
Depth, in feet
From To
Quaternary System, undifferentiated:
Road fill and dark brown sandy clay................. 0.0 6.0
Clay, sandy, dark brown to black.................... 6.0 11.0
Sand, clayey, chocolate brown....................... 11.0 13.0
Clay, brown to buff....... ... ... . . . 13.0 14.0
Clay, silty, sandy, buff...... ... .. .. . . .. ... . .. ..... 14.0 44.0
Gravel, fine to coarse, red; fairly compact......... 44 .0 54 .0
Clay, sandy, brownish buff to rusty................. 54.0 56.0
Gravel, fine to coarse, reddish; fairly compact..... 56.0 65.0
Gravel, coarse; some red flinty to calcareous shale
boulders. ... .. . e e e e 65.0 67.0
Clay, sandy, compact, grayish green................. 67.0 74.0
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Shale, white to cream colored to pink the last few
feet; sticky. ... . i 74 .0 79.0



01N 26W 17CBAA 218-41
Test Hole #218-41
(1-26-17cbaa)
Red Willow County

Location: NE NE NW SW sec. 17, T. 1 N., R. 26 W.; 0.3 mile west of

southeast corner of quarter, 430 feet west of Beaver Creek bridge,

on north edge of road.

Ground elevation: 2,392 feet (t). (Lebanon 7.5 min. gquadrangle)
Depth to water: 10.2 ft., (8-25-41).
Depth, in feet
From To
Quaternary System, undifferentiated:
Road fill. .. e e e e e e e e e 0.0 4.0
Sand, clayey, silty, soft, brownish buff............ 4.0 9.0
Gravel, fine to coarse, reddish..................... 9.0 17.0
Gravel, fine to medium, some coarse, gray; some
= 17.0 24 .0
Si L, GEAY e e e v e e e e e e e e e 24 .0 25.0
Gravel, CoarsSe, gray .« ittt e e e e e 25.0 29.0
S I o ot 29.0 31.0
Gravel, fine to coarse, brown rusty gray; some
water-worn shale, flint, loose........... ... ..... 31.0 36.0
Gravel, compact, brown; much water-worn shale, lime,
B e 1 36.0 39.0
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Shale, tough, khaki colored to gray; very sticky.... 39.0 49.0



01N 26W 26CCCC 26-HP-78

Test Hole #26-HP-78
(1-26-26ccce)
Red Willow County

Location: SW SW SW SW sec. 26, T. 1 N., R. 26 W., 70 feet east of the
SW corner of the section and 22 feet north of center of county
road.

Ground elevation: 2,542 feet (t). (Shippee 7.5 min. quadrangle)

Depth to water: 155 ft. est. (from W. T. map).

Depth, in feet

From To
Quaternary System, undifferentiated:
Topsoil, silt, brown to 2 ft then light brown to
tan, weathered to 5 ft, occasional snail shells.. 0.0 5.0
Silt, very sandy, fine to very fine, yellowish tan. 5.0 25.0
Silt, slightly sandy, very fine, brown, some limy
streaks, (possibly Gilman Canyon?) ............... 25.0 28.0

Silt, slightly sandy, very fine, very pale brown,
some limy streaks, very calcareous and pale brown
to white between 31 to 34 ft and 37.5 to 39 ft... 28.0 42.0
Tertiary System - Miocene Series - Ogallala Group:

Silt, very sandy, fine to very fine, very pale

brown, calcareous........... ..., 42.0 56.0
Silt, very ashy, white. ... .. ... . .. 56.0 58.0
Silt, some very fine sand, some siliceous very fine

grained sandstone, very pale brown, limy below 58

ft, some very fine to fine sand.................. 58.0 70.0
Silt, sandy, very fine to fine, pale brown, some

lime streaks, very sandy below 75 ft............. 70.0 80.0
Siltstone, very clayey, white, slightly calcareous. 80.0 83.0

Silt, clayey, some siltstone and very fine grained

sandstone, calcareous, some siliceous very fine

grained, very pale brown sandstone 86 to 90 ft

with intermittent lenses of very fine grained

sand, clayey siltstone, white to very pale brown

below 90 ft. ... ., 83.0 108.0
Silt, very fine sand, some medium, limy white to

very pale brown, calcareous, some siltstone and

sandstone, very ashy between 119.5 to 121 ft..... 108.0 124.0
Sand to sandstone, very fine to fine, occasional

MEAIUM. . .ttt e e e e e 124.0 127.0
Silt to siltstone, slightly clayey and ashy, white

to very pale brown............ ... ... 127.0 130.0
Sand and gravel, fine sand to coarse gravel, clayey

and silty below 136 ft...........0uuuuiuunn... 130.0 143.0

Silt, clayey, some very fine sand, very pale brown,
very clayey below 145 ft, some ash shards and
white to very pale brown below 147 ft............ 143.0 150.0

10



Silt, clayey, some very fine sand, limy, some
siltstone and very fine to fine sandstone lenses,

occasional medium sand, very pale brown to white. 150.0
Sand, very fine to fine, very silty and moderately
05T 11 161.0
Silt, sandy and slightly clayey, some siltstone,
very pale brown to white......................... 165.0
Sand, very fine to coarse, very silty, some fine
sandstone, very coarse below 175 ft with some
medium gravel. .. ... e e 172.0
Siltstone to claystone, very limy and hard, white.. 179.0
Sand, very fine to coarse...... ... .. 180.0
Siltstone to claystone, sandy, very pale brown with
some greenish tan........... ... ... . .. ... .. ... 186.0
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Chert, light brown, some dark brown................ 199.0

11
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01N 27W 07BBBA 23-A-60

Test Hole #23-A-60
(1-27-7bbba)
Red Willow County

Location: NE NW NW NW sec. 7, T. 1 N., R. 27 W.

Ground elevation: 2,595 feet (t). (Danbury 7.5 min. quadrangle)

Depth to water: 150 ft. est., (7-20-60).

Quaternary System, undifferentiated:
Silt, slightly clayey, sandy, very fine to fine,
dark DToOwIl £O Gray .« vttt ittt ittt e e e

Silt, sandy, very fine to fine, pale brown, slight