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GROUND-WATER RESOURCES O
OF THE LOWER PLATTE |

ByR. T. S

ABSTRA

The Prairie Creek unit is a triangular area |
east-central Nebraska, The unit extends westy
Columbus to a north-south line through Palme
land in the Platte River valley but includes ¢
the northeastward-trending sod-covered sandhil
the unit is about 650 square miles. It incly

F THE PRAIRIE CREEK UNIT

RIVER BASIN, NEBRASKA

niegocki

CT

ying between the Loup and Platte Rivers in
ard from the confluence of the two rivers at
r; it consists principally of cultivated farm
ultivated land in the Loup River valley and
divide betweenthe two valleys. The area of
des almost all of Merrick County, about a

fourth of Nance County, and small parts of Platte and Howard Counties,

The area is underlain by unconsolidated
sand, silt, and clay of Tertiary and Quaternar
to about 200 ft in thickness, and the average
sediments mantle an erosional surface that
and Tertiary age. The Ogallala formation, w
present in the Prairie Creek unit, consists pri

and semiconsolidated deposits of gravel,

y age. These sediments range from about 12
 thickness is about 175 ft. The Quaternary
was developed on formations of Cretaceous

hich is the only fotmation of Tertiary age

ncipally of partly consolidated fine-textured

continental deposits. It ranges in thickness from a featheredge in the vicinity of Central

City to about 200 ft at the western edge of th
(but not on bedrock ridges) in the central and
mation was deposited on an etosional surfa
gressively truncates in a west to east direct

e unit; it is present also in bedrock valleys
eastern parts of the unit. The Ogallala for-
e that (within the Prairie Creek unit) pro-
on the westward-dipping Pierre shale, Nio-

brara formation, and Carlile shale, which are of Cretaceous age. This buried erosional
surface is characterized by two eastward-trending valleys wholly unrelated to the present
surface topography. Underlying the Cailile shale, in order, are the Greenhom limestone,
Graneros shale, and the formations of the Dakota group, which also are of Cretaceous age.

Abundant supplies of ground water are obf

ained in the area from the sand and gravel

deposits of Quaternary (Pleistocene) age. In parts of the area the Ogallala formation un-
doubtedly would yield water, but it is not known to have been tapped by wells in the unit.
The water tablein about 77 percent of the area is less than 10 ft below the land surface;
in general, the irregularities in the depth to water correlate closely with the topography.
The direction of ground-water movement in the Platte River valley is essentially parallel

to the Platte River, and the gradient of the
water in the Loup River valley moves toward t
table is relatively steep, Underflow from the

water table is about 6 ft per mile. Ground
he Loup River, and the gradient of the water
west and infiltration of precipitation within

the area are the principal sources of recharge to the ground-water reservoir; however,

some recharge results also from seepage fr

m the Platte River and its tributaries and

from return infiltration of ground water pumped for irrigation, Ground water is discharged
from the area by evaporation, transpiration, seepage into streams, underflow, springs, and
by pumping from wells. Approximately 900 irrigation wells are in the unit; most of these
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are in the valley lands of Merrick County where the approximate density of wells is about
three wells per square mile, The yields of irrigation wells range from about 500 to 1,000
gallons per minute (gpm),

Ground water in the Pleistocene deposits of the Prairie Creek unit is relatively low in
mineral content and is predominantly of the calcium bicarbonate type, A stoichiometric
ratio exists between hardness and alkalinity throughout the range of dissolved solids,
Movement of the water through the aquifer and calcareous soils results in an increase in
calcium bicarbonate content, Because of its low percentage of sodium, low boron content,
and relatively low mineral content, water from shallow wells in the Prairie Creek unit is

of good quality for irrigation and, except for a high iron content, is suitable for domestic
use also.

An increase in mineral content of the ground water and deposition of salts in the sur-
face soil may occur if the water table is elevated by extensive irrigation. A study of the

extent of the concentration and deposition and their effect on soil utility is recommended
for the future.

INTRODUCTION

PURPOSE AND SCOPE OF THE INVESTIGATION

The United States Bureau of Reclamation has proposed for de-
velopment in the Prairie Creek unit, Nebraska, a balancedirri-
gation system that would utilize both water diverted from surface
sources and water pumped from the ground-water reservoir. This
proposal, so far as ground water is concerned, requires prior
determination of the amount of ground water available for irriga-
tion, the delineation of areas best suited to irrigation by ground
water, and an appraisal of the effect of the irrigation water on both
crop growth and the soil. The amount of ground water available
for irrigation depends on the amount of water in storage, the ca-
pacity of the aquifer to yield its water to wells, and the rate of
recharge to the aquifer. The selection of areas best suited for
irrigation by ground water depends on the availability of ground
water, depth to ground water, topography, type of soil, and facil-
ities for drainage. The effectof the irrigationwater on crop growth
and on the soil depends, in large part, on the chemical quality of
the water. The purpose of this investigation was to collect and
make available for use the ground-water information necessary for
the detailed planning of additional irrigation in the Prairie Creek
unit.

The extent, character, and thickness of the water-bearing ma-
terials were determined by studying the logs of previously drilled
test holes and by drilling additional test holes. The cause and range
of water-level fluctuations were determined by measuring the depth
to water in many wells and by making periodic measurements of
the depthto water in selected wells. The directionof ground-water
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movement was determined by constructing a water-table contour
map. Certain physical and hydrologic properties of the earth
materials between the land surface and the water table and of the
upper partof the water-bearing zone were determinedby laboratory
methods. Chemical analyses were made of samples of the ground
water. This investigation is one of several being made by the
U. S. Geological Survey as part of the program undertaken by the
Department of the Interior for the conservation, development, and
use of the water resources of the Missouri River basin. (Seefig.
1.) The investigation was under the general supervision of A, N.
Sayre, chief of the Ground Water Branch of the U. S. Geological
Survey, and G. H. Taylor, regional engineer in charge of ground-
water investigations in the Missouri River basin. H. A. Waite,
district geologist, was in immediate charge of the field studies.
The quality-of-water study was under the general direction of
S. K. Love, chief of the Quality of Water Branch, and under the
immediate supervision of P. C. Benedict, regional engineer in
charge of quality-of-water investigations in the Missouri River
basin.

PREVIOUS INVFSTIGATlONS

Several published reports describe the geology and hydrology of
areas that include part or all of the Prairie Creek unit. Lugn and
Condra (Lugn, 1932) were the firstto subdivide into formations the
Pleistocene fluviatile and eolian sediments that underlie much of
central Nebraska. Later investigations by Lugn (1934, 19395),
Condra and Reed (1936, 1943), Lugn and Wenzel (1938), Condra,
Reed, and Gordon (1950), and Shultz, Lueninghoener, and Frank-
forter (1951), and others have added greatly to the fund of detailed
information about the Pleistocene and older sediments in the region.
Lugn and Wenzel (1938) described also the occurrence of ground

water in south-central Nebrask
ground water in the Platte Valley
plains to the south. A report by
detailed hydrologic information
Creek unit; the water-level data
cluded also in this report. The
or partof the Prairie Creek unita

Much of the previously knowy
geology and ground water in the
areas was obtained by test drilli
has been an integral part of the
since 1930 by the Conservation a
sity of Nebraska and the U. S. Gg

a and discussed the relation of
to ground water under the upland
Waite and others (1949) contains
for a large part of the Prairie

appearing in that report are in-
principal papers that discuss all
relisted at the end of the report.

n information about subsurface
Prairie Creek unit and adjacent
ng. This method of investigation
joint studies that have been made
nd Survey Division of the Univer-
cological Survey. The logs of the
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INTRODUCTION )
test holes drilled in the Prairie Creek unit and cross sections
based on the test-~hole logs are included in this report.

PRESENT INVESTIGATION

Most of the field work on which this report is based was done
between April 3, 1950, and December 31, 1951. The locations of
all irrigation wells inthe areawere determined partly from data
compiled prior to the investigation, partly from records in the files
of the Central City office of the Soil Conservation Service of the
U. S. Department of Agriculture, and partly during a field recon-
naissancein February 1952. A total of 118 water-level observation
wells of small diameter were installed by jetting. Measurements
of the water level in these and 166 additional wells were made
periodically, and the measurements made in October 1950 were
used inthe construction of maps showing the depth to water and the
configuration of the water table. Fourteen testholes were drilled;
the logs of these test holes are included in this report and were
used both in the construction of geologic sections and in the con-
struction of maps showing the configuration of the bedrock surface
and the effective saturated thickness of the water-bearing ma-
terials. Samples of the materials| that lie between the ground sur-

face and a depth approximately

3 ft below the water table were

collected by means of asoil-sampling tube or a hand auger; certain

physical and hydrologic propertie
mined in the hydrologic laborator;
in Lincoln, Nebr., and the results
report. Water samples were colle
and were analyzed in the chemicall

s of these samples were deter-
y of the U. S. Geological Survey
of the tests are included in this
cted from 16 representative wells
aboratory of the Quality of Water

in Lincoln, Nebr.; the results
eviously collected water samples
1e chemical quality of the ground

Branch, U. S. Geological Survey
of the analyses of these and of pr
form the basis of the section on th
water in this report.

PERSONNEL AND ACKNOWL EDGMENTS

F. G. Schnittker inventoried many of the wells that were used
for periodic water-level measurements. H. S. Unger, R. S.
Brown, and J. T. Forsythe installed most of the jetted observation
wells. A. I. Johnson was in charge of the field party that obtained
soil samples, and Johnson, with the assistance of M. R. Cheuvrant
and M. L. Klug, determined the physical and hydrologic properties
of the samples. Personnel of the Lower Platte River area office
of the U. S. Bureau of Reclamationat Grand Island, Nebr., deter-
mined the altitude of the measuring point of many wells. The
State-owned drilling equipment was operated by V. H. Dreeszen,
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J. W. Nelson, G. R. Svoboda, and C. A. Mueller. D. W. Brown
and G. C. Chipps assisted in the making of field studies and made
helpful suggestions regarding the construction of the maps in this
report. E. C. Reed, Associate State Geologist, supplied unpub-
lished data from the files of the Conservation and Survey Division
of the University of Nebraska and made valuable suggestions per-
taining to the construction of the geologic cross sections and the
map showing the configuration of the bedrock surface. Drillers
made available the logs of wells and other useful information.
Many residents of the area also were helpful by readily giving
permission for the measurement of the water levels in their wells
and by supplying information about them.

WELL-NUMBERING SYSTEM

The well numbers in this report indicate the location of each
well according to the General Land Office survey of the area. (See
fig. 2.) The first numeral within the well number indicates the
township, the second indicates the range, and the thirdindicates
the section in which the well is located. The lowercase letters
(a, b, ¢, d) following the section number designate the quarter
section and the quarter-quarter section or 40-acre tract. The
letters are assignedin a counterclockwise directionbeginning with
“a” in the northeast quadrant. If two or more wells were within
a 40-acre tract, the wells were numbered serially according to
the order in which they were inventoried.

GEOGRAPHY

LOCATION AND EXTENT OF THE AREA

The Prairie Creek unit lies between the lower Loup and the
Platte Rivers (fig. 3); it extends westward from the confluence of
the tworivers at Columbus, Nebr., to the eastboundary of Howard
and Hall Counties and includes also about 10 sections of land along
the south side of the Loup River in Howard County. The area of the
Prairie Creekunitis about 650 square miles. Nearly all of Merrick
County and small parts of Platte, Nance, and Howard Counties
are included in the unit. Some data for the area adjacent to the
south boundary of the Prairie Creek unit are also included in this
report.
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Figure 2, — Sketch illustrating well-numbering system,

TOPOGRAPHY AND DRAINAGE

The Prairie Creek unit consists largely of valley lands on the
north side of the Platte River but it also includes valley lands on
the south side of the Loup River andthe low sandhill divide between
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GEOGRAPHY 9

the Platte and Loup Valleys. The valley walls along the north side
of the Loup River and along the south side of the Platte River are
much higher and steeper than the low sandhill divide between the
two rivers; if the sandhill divide were not present, the two valleys
would appear as one.

The valleylands are nearly flat terraces that slope northeastward
at about 8 ft to the mile. The edges of the terraces facing the
streams are moderately sharp in some places, but in most places
they are obscure because they are eroded or mantled by sand. In
some places the highest terrace grades imperceptibly into the sand-
hill divide, which consists of many small hills of nearly uniform
size and height, butinother places the sandhill divide rises abruptly
from the nearly flat terrace and is much more conspicuous. The
sandhill divide is covered with sod except for isolated cultivated
fields and places where scouring of the wind has caused blowouts.

The maximum topographic relief of the area is about 400 ft; the
lowest point is near Columbus and the highest is near Palmer.

All surface drainage in the Prairie Creek unit is toward the
northeast. Prairie and Silver Creeks, tributaries of the Platte
River, drain much of the area between the Platte and Loup Rivers;
both of these creeks flow parallel to the Platte River for about 18
to 20 miles.

CLIMATE

The climate of the Prairie Creek unit is characterized by long
winters, moderate rainfall, low relative humidity, and a potentially
high rate of evaporation. The slight surface relief does not appre-
ciably affect the weather within the area. The climateis favorable
for the growing of hay and grain crops and for the raising of
livestock.

The mean annual temperature is about 50° F. The temperature
in the summer occasionally rises to about 100° F., and the tem-
perature in the winter occasionally falls to about -30° F. The last
killing frost in the spring is generally in the first part of May, and
the first killing frost in the fall is generally in early October; the
average growing season is about 160 days.

The prevailing winds are from the south and east during May,
June, and July, and from the northwest during the remainder of
the year.
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The annual precipitation during the period 1876 to 1949 ranged
from a little more than 11 in. to about 40 in. (see fig. 4). The
average annual precipitationfor the period of record is slightly more
than 26 in.; from 1932 to 1943 the precipitation was considerably
below normal; from 1943 to 1949 it was about normal. May, June,
and July generally are the months of heaviest rainfall. Monthly
precipitationtotals atthe five U. S. Weather Bureau stations within
the area differ considerably, as shown by graphs for the summer
of 1950. (See fig. 5.)

14 -
12
10
7
7]
]
S
- 7
T e
4 7 7
2 {71 7 -
, - % %
o r=
22 o8 « 2208 L« 28 noR » 2 >o0d ag«gzon
285338 523338 223338 & 3338 §£3333
Genoa Columbus Grond Istond Central City Fullerton

Figure 5. — Precipitation records at Genoa, Columbus, Grand Island, Central City, and Fuller-
ton, Nebr., April to September, 1950 (from records of the U, S, Weather Bureau),

GEOLOGY

The Prairie Creekunit is underlainby unconsolidated and semi-
consolidated sediments, about 12 to 315 ftthick, that rest on a bed-
rock surface (see pl. 1). The unconsolidated and semiconsolidated
sediments are collectively termed mantle rock and consist of gravel,
sand, silt, and clay; they are of Tertiary (Pliocene) and Quaternary
(Pleistocene and Recent) age. The bedrock formations that directly
underlie the mantle rock consist principally of shale and are of
Cretaceous age. Older formations of Cretaceous age, which consist
of limestone, shale, and sandstone, also underlie the Prairie Creek
unit at greater depths. The geologic formations that constitute the
mantle rock and the bedrock formations are described briefly in
table 1. The logs of test holes drilled in the Prairie Creek unit
are given in table 7. r
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Table 1.— Generalized geologic section for the Prairie Creek unit and vicinity.

Thicks
System | Series Subdivision Characteristics and distribution &ee"“;“ Water supply
.| Superticial alluvium, | Flood-plain deposits of sand and gravel and " Iy as © :
£ loess, dune sand, igolated wind deposts of clay, silt,and sand; | .- - Sign, ‘““" ""hir“ :"“sm"“"g
¢ topsoil widespread soils, agent 1 recharge to ground water.
& .
Bignetl loeas Wind deposits of locally derwved grayish silt | Do
N ity on terraces and valley borders.
g Wind deposits of massive yellow to buff silty S ST tng agon
g Pecrian loess clay, widespread on upland surfaces north 20- 50 ip. area: .
H N Nebr. Saturated in places but does
g and south of Prairie Creek unit. : P
] not yield water readily.
£
Sand and gravel deposited chuefly as valley .
Todd Vall a 0- 50 Yields water to wells
ocd Valley san fill; probably absent in Prairie Creek umt. ields water to wells where saturated)
g Caeomormiy Chuefly silt and clay; contains laminae of fine Si1gnificant as transmitting medwm
4 + §! Loveland formation | sand in valley phase; reddish brown in up- 20- 50 |in upland areas. Saturated in places|
Eole § £ 1and phase; capped by old soil. but does not yield water readily.
£ H
1 |3
2 § 5 E Sand and gravel depostted as channel fill, Yields water to wells 1n upland areas
<4 g8 Crete formation Possibly underlies part of Prairie Creek 0- 30
H umt, where saturated.
2 Un t,
M Greensh silty clay; capped by old soul;
,"i 5 Sappa formation probably underlies parts of Prairie Creek 10- 50 |Not a source of water supply.
H
is umt.
3 £l Stream-deposited sand and gravel; probably . .
Il G"':i Island formation| ypdernies entire Prawrie Creek umt. 0-175 | Yields abundant supplies of water.
- g y -
Wind-and stream-deposited calcareous clay and
9§ Fullerton formation ep! v 0-85 | Not a source of water supply.
EE silt; may grade to fine sand.
© O
54 Stream-de 5 -
54| Holdrege formation leposited sand and gravel; probably under 0-150 | Yields abundant supplies of water.
2 B Lies much of Prairie Greck umt.
nconformity
A Gravel, sand, silt, clay, and some lime-cemented .
E & | opatlata formation | DeCS: underbies Prairié Creek umt westward from | o (& Widespread aquifer but not known
I g 2 ™ | Central City. Includes Seward facies of Condra, g’ nie d water to wells in Prawne
& = . Reed, and Gordon, reek umt,
Dark clay shale, shaly chalk, and limestone; some
Pierre shale thin sandstone in upper part; underlies western 0-150 | Not a source of water supply.
part of Prairie Creek unit.
Lead-gray shaly chalk; gray to yellow limestone
N Niobrara formation | in lower part; underlies western parts of 0-200 Do.
H Prairie Creek umt.
H
H g Grayish and bluish shale and_thin limy layers;
3 i % shale and thy y layers; ~
H H Carlile ahale underlies entire Prairie Creek umit. 50-270 Do.
g v Gray 1 i ; -
% y Limestone interbedded with shale; under
° 5 30 Do.
5 § | Greenhorn himestone | yieq entire prawrie Creek umt.
& Dark-gray plastic shale; contamns some sand and
Graneros shale calcareous layers; underlies entire Prairie 50- 90 Do.
Creek umt.
Sandstone wmterbedded with shale, sandy shale, A widespread aquifer but not known
Dakota group and zones of ironstone; underlies entire 400-500 to yield water to wells in Prairie
Prairie Creek unit. Creek umt.

BEDROCK FORMATIONS

The bedrock surface on which the mantle rock sediments rest
was produced by erosion; it consists of valleys and intervalley
ridges that are in no way reflected by the present land surface.
The total relief of this buried surface in the Prairie Creek unit
probably is nearly twice as great as the relief of the present land
surface. The regional slope of the buried bedrock surface is east-
ward (see pl. 2). The formations of Cretaceous age immediately
underlying the bedrock surface are the Carlile shale, the Niobrara
formation, and the Pierre shale, all of which dip slightly toward
the west-northwest. The Carlile shale underlies the entire Prairie
Creek unit but is in direct contact with the mantle rock only inthe
extreme eastern part of the unit; the Niobrara formation overlies
the Carlile shale and is in direct contact with the mantle rock in
the central part of the unit; the Pierre shale overlies the Niobrara
formationandisin direct contact with the mantle rock in the north-
western third of the unit. The mantle-rock sediments yield copious
supplies of ground water, therefore the underlying bedrock forma-
tions, which generally are fine grained and relatively impermeable,
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are not developed as a source of ground-water supply in the Prairie
Creek unit. Consequently, no further consideration is given them
in this report.

MANTL E-ROCK FORMATIONS

The oldest mantle-rock sediments in the Prairie Creek unit are
of Pliocene (Tertiary) age. These sediments, which are of con-
tinental origin and which in places are semiconsolidated, are re-
ferred to as the Ogallala formation, or the Seward facies of that
formation as described by Condra, Reed, and Gordon (1950, p. 15).
In this area the Ogallala formation consists principally of medium-
to light-gray and in part brownish-gray calcareous silt and silty
sandstone; it also contains some interbedded marly zones and, in
places, a basal gravel member. The Ogallalaformation in the sub-
surface is notreadily distinguishable from the overlying sediments
of Pleistocene age. The Ogallalaformationunderlies all the western
part of the Prairie Creek unit; it is discontinuousin the central and
eastern parts of the unit, where it is present in and alongthe sides
of buried bedrock valleys, but it is not present on the bedrock
ridges. In the Prairie Creek unit the thickness of the formation
ranges from a featheredge to atleast 130 ft (the thickness penetrated
in test hole 14-8-6bb, near Palmer).

The Holdrege formation is the oldest recognized Pleistocene de-
positin the Prairie Creek unit. It consists of sand and gravel that
was deposited principally in the valleys of the pre-Pleistocene
surface whenthe westernborder of the advancing Nebraskan glacier
begcame a barrier across the east-trending valleys. The glacier
caused the streams in the area between the till border and the
Tertiary tablelands to aggrade their valleys and then to mantle the
uplands with sand and gravel. Lugn (1935, p. 91) described the
Holdrege formationas an inwash-outwash fluvioglacial deposit that
was built up as an alluvial plain in Nebraskan time. Quartz and
other crystalline minerals of metamorphic and granitic rocks
constitute the bulk of the formation.

Because the Holdrege formation is similar to overlying younger
deposits, it cannot be distinguished in many test holes. However,
a sand and gravel deposit less than 20 ft thick, penetrated by test
hole 13-7-24aa, had been tentatively identified as the Holdrege
formation. The formation probably underlies much of the Prairie
Creek unit, but its thickness is not uniform because it was de-
posited on an irregular surface. In areas adjacent to the Prairie
Creek unit the thickness of the Holdrege formation ranges from a
featheredge to about 150 ft; the maximum thickness of the forma-
tion within the Prairie Creek unit is probably about 75 ft.

341938 O ~ 55 -2
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The Fullertonformation is composed of silt and calcareous clay
which grade locally into fine sand. These materials, which were
derived principally from exposed deposits of loess and eolian sand,
were deposited during the retreat of the Nebraskan ice sheet as a
widespread and more or less continuous sheet on top of the Holdrege
formation. The Fullerton formation is of fluvial-eolian origin and
represents deposition during the Aftonian interglacial stage (Lugn,
1935, p. 98). Siltand clayey silt penetrated intest holes 13-7-24aa
and 13-7-36da have been identified as the Fullerton formation. In
these two test holes the thickness of the Fullerton was about 60 and
85 ft, respectively. In general, however, the thickness of the
Fullerton formation ranges from a few feet to about 50 ft and the
average thickness is 20 to 30 ft. Erosion, both prior to and since
the deposition of overlying formations, has completely removed
the Fullerton formation in many places.

The overlying Grand Island formation is composed of sand and
gravel of Kansan age. The origin of the Grand Island formation is
similar to that of the Holdrege formation in that it was deposited
by eastward-flowing streams that were dammed by an advancing
glacialbarrier. The sand and gravel were deposited to grade level
and formed a plain similar to thatformed by the Holdrege forma-
tion (Condra, Reed, and Gordon, 1950, p. 21). The upper part of
the formation in places contains relatively large amounts of fine
sand that may be of eolianorigin(Lugn, 1935, p. 103). The Grand
Islandis more sheetlike than the Holdrege formation. It is exposed
in many places along the Platte River and was penetrated by a
number of the test holes drilled in the Prairie Creek unit; in test
hole 13-9-1aa, sand and gravel deposits between the depths of 101
and 274 ft were tentatively identified as the Grand Island forma-
tion. The thickness of the formation ranges from a knife edge to
as much as 175 ft in the deeper buried channels, but the average
thickness probably is about 75 ft.

The Sappa formation formerly was named the “Upland formation”
by Lugn (Condra, Reed, and Gordon, 1950, p. 22). It is believed
to be of Yarmouth age and to have had about the same genesis as
the Fullerton formation. Originally, the formation probably was
continuous throughout the area, but erosionprior to the deposition
of the overlying formations reduced the formation to patchy rem-
nants. The Sappa formation is composed of gray to greenish-gray
silty clay and fine greenish sand of aqueous-eolian origin. A vol-
canic ash, which is known as thePearlette ash member, is present
in the lower part of the formation and is perhaps the best horizon
marker within the Pleistocene sediments (Condra, Reed and
Gordon, 1950, p. 22). The Sappa formation was penetrated by a
number of the test holes drilled in the Prairie Creek unit; in test
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holes 13-9-24aa and 13-7-24aait was about 50 ft thick. The thick-
ness of the formation ranges from a knife edge to about 50 ft.

The Crete formation is a unit that was included by Lugn in the
“valley phase” of the Loveland formation (Condra, Reed, and
Gordon, 1950, p. 24). It is a channel-fill deposit that lies uncon-
formably upon the Sappa formation or older sediments of Pleistocene
age and is believed to be of Illinoian age. In areas bordering the
Prairie Creek unit the Crete formation ranges in thickness from
a knife edge to 30 ft. The composition of the formation depends
upon the local material that was available for reworking; in general,
it consists of sand and some gravel and resembles the Grand Island
formation. The sediments composing the formation range from
well-sorted material in the main parts of the channels to poorly
sorted material along the channel sides. Some of the gravel is rich
in pink feldspar derived from a far western source, and some of
the gravel consists of pebbles and boulders of reworked QOgallala
or older formations that were exposed nearby. The Crete forma-
tion is limited to channels associated with, but generally broader
than, the present well-developed valleys. Possibly some of the
sand and gravel deposits penetrated at a shallow depth by test holes
drilled in the Prairie Creek unit represent the Crete formation,
but no attempt has been made to differentiate these deposits from
other sand and gravel formations of late Pleistocene age. Because
the Loveland formation, which commonly overlies the Crete for-
mation, is absent beneath the bottom and terrace lands of the
Prairie Creek unit, it is not known whether part of the sand and
gravel deposits lying above the Sappain those areas represents the
Crete formation. )

The Loveland formation includes a valley phase and an upland
phase, which inplaces are separated by a colluvial, or slope phase;
the three phases of the formation grade into each other. The Love-
land formationwas deposited either atthe time of the Sangamon in-
terglacial stage or during late Illinoian time (Condra, Reed, and
Gordon, 1950, p. 26). The valley phase is composed of stratified
silt and clay with some laminae of very fine sand; it grades from
light gray to buff in the lower part of the phase to pinkish brown in
the upper part. The upland phase, which is typically thinner than
the valley phase, consists of massive loess and is pinkish brown
to reddish throughout. The colluvial, or slope phase, consists of
poorly sorted silty to sandy, and locally pebbly, pinkish brown to
reddish clay. This phase is limited to the steeper slopes of the
pre-Loveland valleys. The loess of the Loveland formation is
capped by a persistent soil (called the Sangamon soil in Illinois,
but known as the Loveland soil in Nebraska and Iowa). The loess
of the Loveland originated by the reworking of materials derived
by water and wind erosion of alluvial deposits, dune sand, and
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exposed older Tertiary and Pleistocene deposits. None of the de-
posits penetrated by the test holes drilled in the Prairie Creek unit
could be correlated definitely with the Loveland formation. The
Loveland formation that is present in upland areas immediately
adjacent to the Prairie Creek unit ranges inthickness from a knife
edge to 50 ft or more.

The Todd Valley sand is a fine grayish sand of alluvial or eolian
originand occurs chiefly asvalley fill on the unevenly eroded Love-
land loess. It was deposited during the Iowan glaciation in early
Wisconsin time (Condra, Reed, and Gordon, 1950, p. 30). The
deposit is reported to be as much as 190 ft thick in places in Ne-
braska (Lugn, 1935, p. 155), but no deposits that could be definitely
assigned to the Todd Valley sand were recognizedin the test holes
drilled in the Prairie Creek unit.

The Peorian loess is of Jowan-Mankato age (Condra, Reed, and
Gordon, 1950, p. 32). It was derived from exposed silty alluvium
along large rivers (such as the Platte and Loup Rivers) and from
other sources, and it accumulated to its greatest thickness inbelts
bordering the flood plains. The Peorianloess was deposited during
a relatively dry cycle that followed the withdrawal of the Iowan ice
sheet during middle Wisconsin time. The Peorian loess has not
been definitely recognized in the valley lands of the Prairie Creek
unit, but extensive deposits are known to occur in the bordering
slopes and uplands adjacent to the lowland areas. In adjacent areas
the thickness of the Peorian loess mantle ranges from a few feet
to 100 ft.

The Bignell loess, which consists partly of reworked Peorian
loess, was blown from the flood plains and valley sides and was
deposited on the terraces and uplands. The thickness of this loess
is variable, and its age at most places probably is Mankatoan to
Recent (Condra, Reed, and Gordon, 1950, p. 33). The field data
collected during this investigation do not definitely establish the
presence or absence of the Bignell loess in the area described by
this report.

The dune sand of the sandhill divide was derivedby wind erosion
of the upper part of the Grand Island formation (Lugn, 1935, p.
158). The sand was not carried into the area by the Loup River,
as was once thought to be true; instead, it was derived locally and
was reworked during the course of the downcutting and development
of the present Platte and Loup Rivers. Lugn (1935, p. 161) pointed
out that much of the reworking and formation of sand dunes has
taken place since Peorian time, because remnants of the Peorian
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loess are known to occur under the sand of the sandhills in the
divide area between the I oup and Platte River valleys.

No sharp line of demarcation is present between the Pleistocene
sediments and Recent deposits. Recent alluvium of the Platte and
Loup Rivers and surficial windblown loess and topsoil constitute
the Recent deposits.

PHYSICAL AND HYDROLOGIC PROPERTIES OF THE MANTLE-ROCK
FORMATIONS

The quantity of ground water that a water-bearing material will
yield and the rate at which ground water will move through that
material depend, in part, upon the physical and hydrologic prop-
erties of the material. These properties differ greatly with changes
in the size, shape, number, and degree of interconnection of the
interstices between mineral particles. Sediments in nature gen-
erally are not homogeneous, and a wide range in the values of
these properties is characteristic. The physical and hydrologic
properties of the mantle-rock materials in the Prairie Creek unit
were evaluated by three methods, the results of which are de-
scribed as follows:

AQUIFER TEST

An aquifer test was made in 1945 by pumping well 17-1-34dc,
which is near the easternend of the Prairie Creek unit (Waite and
others, 1949, p. 52). The thickness of the water-bearing material
atthe test site is 70 ft. The well was pumped at a rate of 740 gpm,
and, because the maximum drawdown in the pumped wellwas 7. 74
ft, the specific capacity of the well was 96 gpm per ft of drawdown.
The field coefficient of permeability! was calculated to be 3, 550
gallons per day per square foot (gpd/ft?) and the coefficient of
transmissibility? to be 249, G0G gpd/ft. The coefficientof storage?
increased from 0. 101 at the end of the first hour of pumping to
0. 236 at the end of the 24-hour pumping period.

1 The coefficient of permeability, in Meinzer units, may be defined as the number of gallons
of water, at 60°F, , that will flow in 1 day through a cross-sectional area of 1sq ft under a unit
hydraulic gradient (1 ft per foot). The field coefficient of permeability is the same unit except
that it expresses the rate of flow at the prevailing temperature of the water.

2Field coefficient of permeability multiplied by the saturated thickness of the aquifer, in feet.

3The coefficient of storage may be defined as the quantity of water, expressed as a fraction of
a cubic foot, released from storage in a columnof the aquifer and associated bedshaving a basal
area of 1sq ft and a height equal to the saturated thickness of the aquifer, when the head de-
clines 1 ft,
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EFFECTIVE SATURATED THICKNESS OF THE WATER-BEARING MATERIALS

Inorder to permit an approximate evaluation of the water-yielding
capacity of a given aquifer, as known from the logs of test holes,
E. C. Reed, Associate State Geologist of Nebraska, devised a
method whereby all the materials composing an aquifer are con-
verted into “sand-and-gravel equivalents”—that is, into units
equivalent in their water-yielding capacity to a unit thickness of
typical sand and gravel. For example, a thickness of 4 ft of sand
or a thickness of 8 ft of sandstone is considered to be equivalent
to a thickness of 1 ft of sand and gravel. For practical purposes,
silt and clay are considered to be ineffective water-yielding ma-
terials; consequently, even a large thickness is not converted into
“sand-and-gravel equivalents. ” It is estimated that a 20-ft thick-
ness of sand and gravel generally will yield 300 to 350 gpm to a
well, and that a 50-ft thickness of sand and gravel generally will
yield about 1,000 gpm. The logs of 68 test holes (table 7) drilled
in the area were evaluated by this method, and a map showing
lines of equal effective saturated thickness, expressed in “sand-
and-gravel equivalents,” was prepared. (See pl. 3.) In general,
the greatest effective saturated thicknesses of water-bearing ma-
terialslie inthe principal buried valleys, and the least thicknesses
overlie the principal bedrock ridges. (Compare pls. 2 and 3.)

LABORATORY ANALYSES OF TEST-HOLE SAMPLES

A detailed study was made of the physical and hydrologic prop-
erties of the materialsbetween the land surface and a depth about
3 ft below the water table. These materials were sampled in 13
places in the Prairie Creekunit (see fig. 6). Most of the samples
were obtained in a semidisturbed conditionby using a soil-sampling
tube having a diameter of 1 in,; the remaining samples were ob-
tainedby using a hand auger. The analysesincluded determinations
of grain size, porosity, specific retention, specific yield, and
coefficient of permeability. The methods of analysis are described
in the following paragraphs. The results of the analyses are given
in detail in table 2 and are summarized in table 3.

A mechanical analysis of granular material consists of separating
the grains of different sizes into groups and determining the per-
centage of the total sample, by weight, that each size group con-
stitutes. In the laboratory, samples were air dried and placed in
a porcelain mortar, and adhering lumps of material were gently
separated by use of a rubber-covered pestle. Care was taken not
to crush the individual particles. Grain sizes larger than 0. 0625
mm were determined by wet-sieve analysis and sizes smaller
than 0.0625 mm were determined by the hydrometer method of
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PHYSICAL AND HYDROLOGIC PROPERTIES

(444 L'1g N LI | 16T | €7 (97 6°2 76l €'9¥% 6°0¢ 8°g 6" 1sjog’9 log"9

9y €°0g N €'0g |1 013 [TT TS €°0% L 8% S 6T v 8" Lsjog'9 [08°S
rrrremrerretttietgg | €78 8'Lg | [T €°Tf3°T | 9° 6°'1 L'0Z S°LS S'9 ey 0°9 Lsps vy log'p BEZE-9-91
RIERTRITIN PR I JR0Y- 3 [RRITH EEIEE PR R P 0°6 €32 $°02 gor* | oL Islev log'e

S¢ L'SE |0°L L Y o]t g’ 99 0¥ S'¥% £°08 'L IS|L9°e |L1°%
T 2 9°c 220 ¢ 08 e 0L Iskt'z lio°1

€3¢ €°'38 N €58 vl 9t forT | S” 1°S L'y 6°ch 6°'¢ g’ LS| e°¥ 8'¢

20T €'L% |93 6°6% 7871 0]9° |9° vy 8°Gg 61V 8701 1'% 1s| 8¢ €'¢ BEHZ-9~91

2el S'ee |8 (55t I i R R (A kA 9°1 1°6% €8¢ S°01 % LS| €72 8’1

149 v'ge {872 GGE e rereesfeteiye” T A 9°8 €99 6°61 39 Ls| 8°1 g1l




26 GROUND-WATER RESOURCES OF THE PRAIRIE CREEK UNIT, NEBRASKA

Table 3.——Summary of physical and hydrological

[Specific retention: N, negligible value. Laboratory

Porosity
Total
Depth depth o
Test . to of o <
hole To}’tﬁg‘t‘?l’hc water test § - 5
no, situation (teet) hole ] g
(feet) b § 2
s 90 [
0 & o0
= &
£ 4
Merrick
14-7-11bb South of divide...ciaeereeaese 9.23[ 10.8 38,6 30.9-46.4
15-5- Tbb 18,31 20.8 42.3 33.1-49.9
15-7-14bb 4,54 6.8 41,7 27,4-51.17
19bb 6.66 9.8 42.4 34.5-48.3
32dd 45,60f 38.8
15-8-17dd 2,74 4.8
33be 10,791 18,0
36aa 9.98| 20.8
Nance
15-6- 4cc On divide..icerrareeerernasnaned 27.17| 28.5 41,6 31,7-52.0
16-5-11bc Loup River valley..ccceeeenen 4,93 8.9 34.5 30.2-41.17
23bb South of divide....cocevaerens 8.65 12,0 45.6 38.5-51,7
16-6-24aa Loup River valley.... .90 5.0 33,3 29.9-35.9
3233 |.ieeenennnn Ouverrennnnnraennanas 4,18 7.1 36,17 30.3-42,7
Specific yield
L
hole Topographic g 2 fx
no. situation : o 3 g 'g
o 5 g B
2 & TE o
=9 o oo
0 O 0 - 583
kg § - ses
= ~ a
Merrick Coun
14-7-11bb
15-5- Tbb
15-7-14bb
19bb
32dd
15-8-17dd Loup River valley..
33bc North slope of divide
36aa P seesedOuainennen . vosnw
15-6- 4cc On divide....evueee
16-5-11bc Loup River valley..
23bb South of divide
16-6-24aa
3233 | iiierecannns (C T .
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properties of mantle-tock materials

coefficient of permeability: N, negligible value]
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wet analysis. Results of these analyses were then plotted as
semilogarithmic graphs. The results of the particle-size analyses
are shown in plates 4 and 5.

The porosity of a rock aggregate is its property of containing
interstices without regard to size, shape, or arrangement of
openings. Porosity is expressed quantitatively as the percentage
of the total volume of rock that is occupied by interstices. In a
rock that is saturated with water the porosity is the percentage of
the total volume of the rock that is occupied by water. The porosity
of the analyzed samples ranged from 27.4 to 52.5 percent by
volume.

The moisture equivalent of a water-bearing material is the ratio
of (1) the weight of water that the material after saturation will
retain against a centrifugal force 1, 000 times the force of gravity
to (2) the weight of the dry material. The moisture equivalent by
volume is computed by multiplying the moisture equivalent by
weight by the apparent specific gravity of the dry material. The
specific reténtion—that is, the quantity of water that a material
will retain against the pull of gravity if it is drained after having
been saturated—is expressed as the ratio of the retained water to
the total volume of the material and is determinedby adjusting the
moisture equivalent by volume by a correction factor that was
proposed by Piper (1933, p. 481). The specific retention of the
samples ranged from a negligible value to 34. 2 percent.

The specific yield of a water-bearing materialis defined as the
ratioof (1) the volume of water that a saturated material will yield
by gravity to (2) its own volume. It is numerically equal to the
porosity minus the specific retention. The specific yield of the
samples ranged from 8. 9 to 42. 9 percent.

Permeability (see definitionon p. 17) is a measure of the ability
of a material to transmit water under pressure. The coefficient
of permeability was determined in the laboratory with a variable-
head permeameter, using a method described by V. C. Fishel
(Wenzel, 1942, p. 59). The coefficients of permeability of the
samples collected in the Prairie Creek unit ranged from negligible
values to 745 gpd/ft?. The weighted average permeability of the
top 10 ft of each test hole is shown in figure 6. In general, the
lesser values of permeability characterize the sandhill divide area
and the greater values characterize the valley lands.

The computed weighted averages of the laboratory determinations
of porosity, specific retention, specific yield, and coefficient of
permeability are given in table 3. The weighted average of a given
property was computed for each test hole by (1) multiplying the
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results of the laboratory analyses by the thickness represented by
the sample, (2) totaling the products of these multiplications, and
(3) dividing the sum by the total depth of the test hole. Also given
for each test holein table 3 are the range of values determined for
each property and the depth of the greatest and the least value for
each property.

GROUND WATER

The principal water-bearingmaterialsin the Prairie Creek unit
are the sand and gravel deposits of Pleistocene age. Thesede-
posits are continuous with similar deposits of the same age that
adjoin the borders of the Prairie Creek unit; likewise, the ground
water in these deposits is continuous with the ground water in the
surrounding areas. Because it is moving laterally through the
water-bearing beds, the ground water is said to be in “transient
storage.”

Ground water is constantly entering the areaas underflow from
the adjacent area to the west. When rain falls on the ground, or
when snow melts within the area, water enters the interstices of
the soil, and the water that is not held in the soil by molecular
attractionmoves downward and accumulates in the zone of satura-
tion. In addition, part of the water that is pumped for irrigation
is returned to the ground-water reservoir by seepage from the
irrigatedtracts and, whenthe streams are higher than the adjacent
water table and where the stream bed is permeable, some water
leaves the streams and moves downward to the zone of saturation.
The water that enters the ground-water reservoir is collectively
referred to as “ground-water recharge.”

Essentially balancing the amount of ground-water recharge in
the Prairie Creek unit is the amount of ground water that is dis-
charged. Just as water is moving into the area by underflow,
water is leaving the area by underflow. Within the area water is
discharged from the zone of saturation through wells that are
pumped, by vegetation having roots that extend to the capillary
fringe above the water table or to the water table itself, through
springs, by seepage into streams that are incised below the water
table, and by evaporation in areas where the water table is within
a few feet of the land surface.

DEPTH TO THE WATER TABLE

The depth to the top of the zone of saturation ranges from less
than 1 ft to about 70 ft and is less than 10 ft in about three-fourths

341938 O - 55 -3
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of the area. (See pl. 6 and tables 8 and 9.) In general, the top of
the zone of saturationis a relatively smooth surface; local mounds
or depressions generally are temporary under normal conditions.
Consequently, the depth to water is closely related to the topog-
raphy. Measurements of the depth to water in 284 wells in the
Prairie Creek unit were made in October 1950, and a map (pl. 6)
showing the depth to water in the area was prepared from these
data. The areashaving a given depthto water areirregular in out-
line and are oriented with their longer axis in anortheast-southwest
direction.

MOVEMENT OF THE GROUND WATER

A sharply to poorly defined ground-water divide, which approxi-
mately coincides with the topographic divide, separates the part of
the areain which ground-water movement is towardthe Loup Riv-
er from the part of the area in which ground-water movement is
either toward or parallel to the Platte River (pl. 7). The gradient
of the water table toward the Loup River ranges from about 10 to
about 50 ft per mile and averages about 20 ft per mile in Merrick
and Nance Counties; in Platte County the gradient is less steep.
The movement of ground water toward the Loup River indicates
that the river is an agent of ground-water discharge. In the Platte
Valley the gradient of the water table averages about 6 ft per mile.
The direction of ground-water movement in the vicinity of the
ground-water divide is southeastward toward Prairie Creek, but
it is parallel to the Platte River in the belt adjacent to the river.
The movement of ground water toward Prairie Creek throughout
much of its length and the local movement of ground water toward
Silver Creek (pl. 7) indicate that. ground water discharges into
both these streams; their banks generally are wet from ground-
water seepage from stream level to a height of about 12 in. The
movement of ground water parallel to the flow of the Platte River
indicates that in this reach the river and the adjacent ground water
are essentially in equilibrium. However, this balance is notper-
fect; when the river stage is higher than the stage of the adjacent
water table, water moves from the river into the ground-water
reservoir, and when the river stage declines below that of the
water table ground water moves from storage into the river.

The configuration of the water table in the Prairie Creek unit is
shown by contour lines based on the altitude of the water level in
284 wells. (See pl. 7 and table 9.) Ground-water movement is at
right angles to the course of the contour lines and in the direction
of the downward slope of the water table.
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WATER-LEVEL FLUCTUATIONS

The stage of the water table is the net effect of all the recharge
to, and discharge from, the aquifer. If ground water entered and
left the area only by underflow, a state of relative equilibrium would
exist and water levels in wells would remain essentially constant.
However, several agents of recharge and discharge are intermit-
tently and concurrently operative within the Prairie Creek unit.

Precipitationis the most effective agent of recharge in the area.
Where the water table is shallow, the water table generally rises
promptly in response to rainfall; where the water table is deeper,
the response may be delayed or negligible. In general, the amount
of water-levelrise depends on the amount and duration of precipi-
tation, amount of frost in the ground, amount of moisture in the
soil, permeability of the material between land surface and water
table, and amount of water intercepted by plant rootsorlost by
evaporation. A water-level rise of 6 in. to 1 ft is common as a
result of prolonged rain or heavy snowmelt. Seepage of irrigation
water to the water table also is believed to be a source of some
recharge but, because this type of recharge occurs concurrently
with the seasonallowering of the water table, its effect is to lessen
the rate of decline rather than to cause a-perceptible rise. Some
recharge occurs also along the streams when their stage is higher
thanthat of the adjacent water table. It is probable that the streams
in the Prairie Creek unitare not veryeffective agents of recharge
because the stream beds are likely to be dry when the water table
is lower than the stream bed. However, pumping a well situated
near a flowing stream induces recharge from the stream if the cone
of depression of the pumped well intersects the stream bed. The
average cumulative rise of the water table in the part of the Prairie
Creek unit south of the sandhill divide amounted to about 2.3 ft in
1946, 1.2 ftin 1947, 1.5 ftin 1948, 1.9 ft in 1949, and 0.5 ft in
1950. (See fig. 7.) These rises, when multiplied by the average
specific yield, give minimum values for the average recharge from
precipitation because ground-water discharge is continuing while
the water table is rising, thus lessening the rise and preventing
an accurate determination of the amount of recharge from
precipitation.

Evapotranspiration, pumping of wells, discharge of ground water
into streams and through springs, and underflow cause a lowering
of the water table. Because the depth to the water table is less
than 10 ft in much of the area southof Prairie Creek, evapotran-
spiration probably accounts for much of the discharge of ground
water. The pumping of wells, however, accounts for some of the
lowering of the water table duringthe irrigation season. Discharge
through springs and by seepage into streams also accounts for a
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Figure 7. —Hydrographs showing weighted average change in water level in feet above or below
water-table datum of January 1, 1946 {curve), and total monthly precipitation at Central
City, Nebr. (shaded area),
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part of thelowering of the water table; this is evidenced by the de-
cline of the water table during the months when recharge is neg-
ligible and when the other agents of discharge within the area are
essentially inoperative. The average cumulative decline of the
water table in the part of the Prairie Creek unit south of the sand-
hill divide amounted to about 1.7 ft in 1946, 2.1 ft in 1947, 1.1 ft
in 1948, 2.0 ft in 1949, and 0.8 ft in 1950. (See fig. 7.)

Because the amount and rate of recharge and discharge do not
follow a fixed pattern from year to year, the seasonal fluctuation
of the water table likewise does not follow a fixed pattern. This
statement is illustrated by figure 7, which shows the weighted
average change of the water level inobservation wells in the Prairie
Creek unit south of the sandhill divide and the total monthly pre-
cipitation for the period 1946-50. From this illustration it may be
seen that the periods of higher water levels generally coincide with
periods of plentiful precipitation. This principle, however, does
not hold true for the summer months, when plentiful precipitation,
instead of causinga rise of water level, simply prevents or lessens
the decline of water level that generally coincides with the season
of greatest pumping for irrigation and greatest discharge by evapo-
transpiration. Figure 7 shows also that during the period 1946—50
the withdrawal of ground water for irrigationobviously did not de-
plete the water supply of the aquifer—the stage of the water table
at the end of the 5-year period was essentially the same as at the
beginning. Precipitation during this period was about normal; if
precipitation had been considerably less, the water table at the
end of the period undoubtedly would have been correspondingly
lower. This probably would have been the case, however, even if
ground water had not been pumped for irrigation. The fact that
the level of the water table was about the same at the end as at
the beginning of a period of approximately normal precipitation
suggests strongly that the water table was not affected much by the
pumping; hence, in effect, the pumpage represented salvage of
water that otherwise would have beendischargedby natural means.

Water-level measurements made in the Prairie Creek unit from
January 1, 1945, to January 30, 1952, are listed in table 8.

USE OF THE GROUND WATER

Nearly all of the residents of the Prairie Creekunit obtain water
for domestic use from privately owned wells of small diameter.
These wells yield only a few gallons per minute and are pumped
only when water is needed. The total volume of water pumped for
domestic use is relatively small. The few industrial plants in the
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area also obtain water from privately owned wells. The total
pumpage is estimated to be roughly 30 to 50 acre-ft per year.

Many farmers, especially those living between Prairie Creek
and the Platte River, pump ground water for irrigation. (See pl.
8.) The quantity pumped for this purpose depends largely on the
amount and distribution of precipitation and consequently varies
considerably from year to year, When precipitation is plentiful
during the growing season much less water is pumped than when
rainfallis scanty. For example, in 1950, whenprecipitationduring
May, June, and July was normal or above, irrigationwas not started
until late August or early September and many of the irrigation
wells were not pumped at all. By contrast, during a dry growing
season, irrigation is begun early in the season and is continued
intermittently until late summer.

There are about 1, 000 irrigation wellsin the Prairie Creek unit.
The locations of most of these wells were determined during the
course of earlier work done by the U. S. Geological Survey in this
area(Waite and others, 1949, pl. 9) and by the Central City office
of the Soil ConservationService, U. S. Department of Agriculture;
a reconnaissance of the area to checkthe location of the wells was
made by the author in February 1952. Nearly all the irrigation
wells are south of Prairie Creek in the Platte River valley; the
average density of irrigationwells in this part of the Prairie Creek
unit is 2.5 wells per square mile. The greatest concentration of
wells isin T. 13 N., R. 7T W., where a total of 125 was recorded.
The absence of pronounced water-table depressions that could be
correlated with heavy concentrations of irrigation wells and irri-
gation pumping is evidence that the water table has not been greatly
affected by pumping (see pls. 7 and 8).

The abundance of irrigation wells south of Prairie Creek, and
the rarity of wells north of the creek, apparently is related largely
to the subsurface geology and ground-water hydrology of the area.
The effective saturated thickness of the water-bearing materials
is considerably greater south of Prairie Creek than it is north of
the creek, owing largely to the presence of a buriedbedrock valley
filled with unconsolidated materials. (See pls. 1 and 2.)

According to information supplied by well owners, the yields of
irrigation wells within the area range from about 500 to about 1,000
gpm. Well owners generally quote information received from the
driller at the time the well was drilled; the yield of none of the
wells was measured during this investigation.
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CHEMICAL QUALITY OF THE GROUND WATER
By Frank H. Rainwater

The extent to which water may be effectively utilized depends
in part on the chemical quality of the water. Therefore, in eval-
uating the ground-water resources of the Prairie Creek unit, it is
necessary to consider the chemical quality of the water and its
relation to the geology and hydrology of the area. The purpose of
this section is (1) to describe the quality of the water in terms of
predominant characteristics, (2) to correlate differences in chem-
ical quality of ground water with direction of water movement and
with soil and aquifer characteristics, (3) to evaluate the suitability
of the water for present and proposed uses, and (4) to predict the
effect of increased irrigation on the quality of the ground water.

During June 1951, water samples were collected from 16 shallow
wells installed by the U. S. Geological Survey for observation of
water-level fluctuations. Samples were collected also from two
locations at Prairie Creek and one at Silver Creek, The depths of
the sampledwells ranged from 10. 6 to 21.5 ft. Chemicalanalyses
of these samples are supplemented by analyses of municipal sup-
plies presented by Swenson (Waite and others, 1949) and by analyses
of municipal supplies on file at the Nebraska State Health Depart-
ment at Lincoln.

The arrangements for the ground-water investigation were such
that the samples were not collected until June 1951, after a period
of heavyprecipitation. Because shallow ground water is recharged
rapidly in such periods, the ground water at the time of sampling
probably was somewhat diluted. Therefore, most of these analyses
represent water that is less concentrated than normal. Seasonal
fluctuations in chemical quality have been observed even for the
deeper wells that supply Central City, Columbus, Grand Island,
and Silver Creek and for several wells in the lower Platte River
basin; consequently, it is apparent that substantial fluctuations in
the chemical character of the shallow water are to be expected.

CHEMICAL CHARACTER OF THE WATER FROM SHALLOW WELLS

The quantity of dissolved solids and the percentage composition
are relatively uniform in samples of water from shallow wells in
the Prairie Creek unit. The location of the sampling points, the
mineral content in parts per million, and the depth of wells are
shown in figure 8; the analytical results are presented in table 4.
The ground water is essentially of the calcium bicarbonate type
andis characterizedby low dissolved solids, relatively high silica,
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Table 4.——Results of the chemical analyses of
[Results in parts per
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and high iron content. The maximum and minimum concentrations
are shownbelow, but most analyses in table 4 fall within consider-

ably narrower limits.

Concentration (in parts per million)

Constituent
M aximum Minioum
Dissolved solidS......c.cuv.u.... 385 119
Total hardness.................. . 288 44
31 T o T 46 17
Iron (total).........ocvvveennnnnan 13 1.4

Chemical analyses of water from streams in the area show that
surface runoff is essentially similar in type to the ground water.

In clear water iron may be present both as a colloid and in the
ionic form. In turbid water it may be present in suspension also.
Some of the collodial or dissolved iron may precipitate when awater
sample is exposed to air; thus, some of the iron had probably pre-
cipitated in many of the water samples before they were received
at the laboratory. If the sample as collected was turbid with soil
particles, which themselves generally containiron, a determina-
tion of total iron is difficult because the precipitated iron cannot
be separated from the iron-bearing soil particles by ordinary
chemical methods. This difficulty was encountered in analyzing
12 of the 16 ground-water samples; consequently, it was possible
to make determinations of total iron on only the four remaining
samples.

Concentrations of constituentsin a chemical system may be ex-
pressed in terms of equivalents of the various components rather
than, or in addition to, weight per unit weight (parts per million).
Equivalents per million are calculated by dividing parts per million
by the combining weight of the various ions in solution. When the
results of a chemical analysis are expressed in equivalents per
million, the total equivalents of the positively charged ions (cal-
cium, magnesium, sodium, and potassium), termed “cations, ” are
equal, except for small errors in the analysis, to the total equiv-
alents of the negatively charged ions (carbonate, bicarbonate, sul-
fate, chloride, nitrate, andfluoride), termed “anions. ” This means
of expression shows the true chemical relationship of the various
ions in the water.

When water comes into contact with rocks and soils, some of
the solid material is dissolved. Therefore, the chemical character
of the water reflects the chemical composition of the solid ma-
terials, the solubility of the material, and the length of time the
water has been in contact with the material. The salt content of
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the water, expressed as equivalents per million, plotted against
calcium plus magnesium concentrations and against sodium plus
potassium concentrations for the samples collected from shallow
wells in the Prairie Creek unit is shown in part 4 of figure 9. The
increase of calcium plus magnesium is proportional to the increase
of total concentration; however, the increase of sodium plus potas-
sium is much less pronounced. These relationships reflect the
lithology of the water-bearing material.

The relations between predominant cations and anions are also
of interest. The principal anions are carbonate and bicarbonate,
together termed “alkalinity. ” Alkalinity versus hardness is shown
graphically in part Bof figure 9. Upon initial examination the
correlation appears poor. However, those samples that are ap-
parently deficient inalkalinity are found tohave a high nitrate con-
tent. Nitrate of mineraloriginis present in ground water in quan-
tities greater than 5 ppm in relatively few places. In some places
ahigh nitrate contentindicates local pollution of the water. Micro-
biological metabolism is offered as a plausible explanation for an
increase in nitrate content accompaniedby a decreasein alkalinity.
Nitrogenous material is decomposed in the presence of oxygen by
nitrobacterial organisms normally presentin the soil. One reaction
in the decomposition produces nitric acid. The acid then reacts
instantaneously with the bicarbonate ion to produce carbon dioxide,
water, and nitrate. The resultant solution contains the nitrate ion
in an amount equivalent to the amount of bicarbonate ion decom-
posed. Natural conditions that provide a favorable environment
for these reactions are: during periods of heavy precipitation the
water may be contaminated by the introduction of nitrogenous
organic matter carried by surface water infiltrating around. the
well casing; or an elevated water table canraise the capillary zone
to the normal nitrobacterial habitat of the nitrogen-bearing soil or
mantle rock. Either condition could result in equivalent exchange
of nitrate for bicarbonate in the water. Because aquifers of the
Prairie Creek unit are extensive, the changes in water quality are
probably local and the affected water is not typical of the aquifer
as a whole.

If the higher nitrate content of the water is considered to have
originated by local pollution, the low alkalinity values in part B of
figure 9 can be increased by amounts equivalent to the nitrate,
as shown by the arrows. The correlation between hardness and
corrected alkalinity indicates strongly that the ratio of calcium
and magnesium to alkalinity is stoichiometric through the entire
range of concentrations inthe samples of water from shallow wells
in the Prairie Creek unit.
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RELATION OF GROUND-WATER MOVEMENT TO CHEMICAL QUALITY

The direction of ground-water movement has been described in
another part of this report. (See p. 30 - 31.) Information on the
changes in chemical quality that occur with movement generally
is an aid in defining the hydrology of an area and alsoaugments
the geologic investigations. The concentration of dissolved solids
in the samples and the location of the sampled wells are shown on
amap that also shows the contour of the water table. (See fig. 10.)
The total concentration increases as the water moves from the
ground-water divide north to the Loup River, south to the Platte
River, andin the direction of underflow to the east. Water enter-
ing the ground-water reservoir, either through recharge from
precipitation or by underflow, increases in concentration as it
moves through the aquifer; hence, water samples obtained onor
near the sandhill divide are more dilute than those obtained from
the lower areas. Theincrease in calcium and magnesium with in-
crease in concentration (part A4, fig. 9) plusthe stoichiometric
ratio of calcium and magnesium to alkalinity (part B, fig. 9) in-
dicate thatcalcium and magnesium carbonates are the prime con-
stituents being dissolved. Most salts of sodium and potassium are
more soluble than those of calcium and magnesium. The fact that
the amounts of sodium and potassium in solutiondonotincrease
appreciably in transit excludes them as important soluble con-
stituents in the water-bearing materials. This interpretation also
can be extended to include the zone of aeration because the water
table is close to the land surface. It is especially important to
consider this aspect in connectionwith extensive irrigation where
the sodium content of the water might be appreciably increased by
reuse. (See p. 48.)

RELATION OF SOILS TO CHEMICAL QUALITY

Columnar samples of the soil profile at 20 places near Fuller-
ton and Palmer in the Loup River drainage basin were collected
in May 1951 by the Bureau of Reclamation; they were analyzed by
the Soil Testing Service of the University of Nebraska. Use of
ground water for irrigation is not extensive in this part of the
Prairie Creek unit. Condensed extracts of the analyses are shown
in table 5.

When classified according to standards prescribed by the U. S.
Regional Salinity Laboratory, all the samples represent normal
soil with the exception of some of the samples collected at 15-8-
33cb. At this site, the top 18 in. of the profile (not shown in table
5) is classified as a saline-alkali soil; it is, however, underlain
by normal soil.
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Table 5.-— Results of the analyses of soil samples in the Loup drainage area

[Analyses by Soil Testing Service, Univ. of Nebraska, May 1951}

Range encountered

Profile Exchange- Electric
Location depth pH of CaCO, able conductivity

(feety paste (percent) sodium (millimhos

percentage per cm)
15-6-2bb...... 0-11 6.45-7.80 0.14.9 0.2-0.8 0,35-0.90
6bb...... 0-13.5 6.30-7.95 .1-1.3 .3-.8 .15- .48
TcCunnaen 0-30 6.95-17.60 .1-1.4 .2-.9 .16-.59
15-7-14ba,.... 0-3.5 7.00 8,10 .1-.5 .4-.6 .25-,60
22aa..... 0-13 1.60-17.85 .2-6.4 .5-1.9 .38-,59
29aa..... 0-16.5 1.176-8.10 .5-6.4 .5-1.5 .39-.80
15-8-22ad..... 0-4.5 7.10-8.30 .6-3.5 2.1-9.5 .170-1,20
24aa..... 0-10 6.10-7. 10 .1-.4 .6-.9 .15-.39
0-6 17.00-7.170 .2-.1 .9-1.3 .25-,.55
0-5 6.60-7.40 .2-.3 .8-1.4 .20-,42
0-12 7.40-8.15 .7-4.0 .6-28.9 .45-6. 60
0-10.5 7.30-8,20 .6-6.4 .9-4.1 .39-.95
0-6.4 6.70-7, 60 .1-6.3 1.1-5.0 .25-4.00

0-1.5 5.50 .0 1.1 .12
0-5 7.30-1.70 .2-.6 .1-5.4 L42-,175
0-6.9 5,15-6.85 .2-.4 .0-.0 .15-.20
0-6 5,80-1.175 .1-3.4 .6-2.1 .34-1,19
0-8 6.20-6,90 .1-.3 .0-1.4 .26-.44
0-3.5 6,05-7,40 .3-.3 A-17 .20-,20
0-3 7.90-8.10 1.9-3.1 .6-.6 .90-1.81

lOnly one sample in profile.

The relatively high calcium carbonate percentages and the low
exchangeable sodium percentages of the soils are reflected in the
chemical content of the ground water, which also is characterized
by carbonates of calcium and magnesium.

CHEMICAL CHARACTER OF WATER FROM DEEPER WELLS

The results of analyses of water samples collected by the Geo-
logical Surveyin 1947-48 from municipal wells that tap deposits
of Pleistocene age at depths greater than 25 ft were presented by
Swenson (Waite and others, 1949); the results of other analyses of
samples of municipal supplies are on file at the Nebraska State
Health Department. (See table 6.) Partial results of these analyses
are shown graphically in figure 11. Both the location and the time
of sampling are too random to justify interpretation of the analyses;
the information is presented here, however, to show that the
chemical quality of ground water north of the Loup River is deter-
mined by different hydrologic and lithologic conditions than those
of the rest of the unit. The preceding generalizations concerning
relationships between concentrations and water movement south of
the Loup River are not applicable north of the river, where the
gradient of the water table is steep and the principal ground-water
movement is toward the river. However, the lower permeability
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Table 6.-—— Results of the chemical analyses

[Results in parts per million except as indicated. Municipality: D, sample collected from
State Health Department;

- §
~
& b 0 ) Ep
Well Municipali = 3 £ ) 0 2
location unicipality H 3 o @ o [$) §
- 0 ER | ~ 8
5% “ o © - g a
@ [S) 0% [ o Q
o g ~ [y -
=R o S o 9 ﬁ)
[~ = Q g s -~
] o o o g © o
a [=} < = Q 2
U. S. Public Health Service drinking water
StANAArdS.cueeiseeieiecenesioreencnseraseieisorasonesaceisonnsasesisesates

13-6- 9ca Central City S 40 4-14-47 USGS
dy 39-41 | 1947-48 NSHD

84 4-14-47 USGS
84-88 1947-48 NSHD
.| Columbus D 84-88 | 1947-48 NSHD| 2.
Columbus S 84-88 1949-50 NSHD
..s] Columbus D 84-88 1949-50 NSHD
.| Fullerton D 32-42 | 1947-48 NSHD| 0
Genoa S 35-40 | 1948-49 NSHD
Grand Island § 82 4- 4-47 USGS

. °

4
%
moococo

cerscenes NSHD
16-3-33db Silver Creek S 32 4-14-47 USGS
: o erersenendOiiinie..| 32-36 [ 1947-48 NSHD| . . .
Silver Creek D | 32-36 | 1947-48 | ‘NSHD| .14] .27 [...cceeaeee TTIT TP

of the water-bearing material in this part of the area results in a
slower movement of the water. Consequently, the ground water is
in contact with the materials for alonger time and the result is an
increase in concentration.

CHEMICAL QUALITY OF GROUND WATER IN RELATION TO USE

DOMESTIC AND INDUSTRIAL USES

Hardness and concentrations of iron, fluoride, and silica are
important to the homemaker and industrialist. Many municipalities
adjust the chemical composition of their water by chemical or
mechanical treatment, but rural residents cannot easily modify
the quality of the avaijlable water. The U. S. Public Health Service
(1946) has prescribed certain concentration limitations for water
used by interstate carriers. These limitations and the analytical
results (abridged) of municipal supplies in the area are shown in
table 6.
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of water from municipal supplies

distribution system; S, sample collected at source, Agency making analyses: NSHD, Nebraska
USGS, U, S. Geological Survey]

. Hardness
Solids s Caco,
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cessee sosnesfiaiassenadf 137} 18 517 teveses |eranee ceesnd 601 228 |ieiirans fevrrneena| 1.2
23 3 56 11 2 . 25 13 1.7
541 39 ({....... [EPUTIRY PT 1.5
54| 19 3 vevavansfeee 1.3
96| 48 .4 cossnansfes 1.4
80| 38 .4 8.6
43| 29 .3 7.4
531 11 .3 7.2
1 951 5.6| .2 7.6
3.9 239 65 6,0 .3 8.0
recsnefosoases] sennanens | 521 21 .2 7.2
ceseen . 21 {ieenns 7.1
. 9.3 .2 1.2
i .1 . 7.3
7 .5 0 ) 7.6
8 .5 [V I vesasecsenad 315 1.9
24 .5 4, 1.9
8 .4 0 1.4
22 .6 1. 1.4

Hardness is caused almost entirely by calcium and magnesium.
Hard water is objectionable in the home because of its
soap-consuming capacity. It is recognized notonly by the quantity
of soaprequired to produce a lather but also by the formation of an
insoluble curd, which is objectionable in all washing processes.
Hardness caused by the calcium and magnesium equivalent to the
bicarbonate in the water is called carbonate hardness and the re-
mainder, noncarbonate hardness. These terms are approximately
equivalent to the expressions “temporary hardness” and “permanent
hardness, ""which are based on the fact that when hard water is
boiled, the bicarbonate is decomposed and most of the calcium
equivalent to the bicarbonate is precipitated as calcium carbonate.
Use of hard water is objectionable because the formation of scale
in boilers, water heaters, radiators, and pipescauses loss in heat
transfer, boiler failure, and reduction of flow. However, water
containing a small amount of calciumbicarbonate is less corrosive
than water free of it, and the calcium carbonate may produce a
protective coating on pipes and other equipment. The noncarbonate
hardness of the water in most of the shallow wells and public
supplies of the Prairie Creek unit is relatively low.
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A high iron content in water in the home is objectionable, be-
cause it stains fabrics and porcelain or enameled fixtures. Laun-
dries, ice manufacturers, breweries, and other industrial users
require water practically free of iron. Ground water from shallow
wells in the Prairie Creekunit may contain objectionable amounts
of iron. Public supplies from deeper wells as a general rule con-
tain minor concentrations of iron.

The addition of small amounts of fluoride in drinking water to
reduce tooth decay is beingpracticed by many municipalities. The
concentrations of fluoride in municipal supplies and in water from
shallow wells of the Prairie Creek unit are well below the amount
that causes mottling of tooth enamel, a feature that results from
the drinking of high-fluoride water (Dean, 1936).

The silica content of water is of industrial significance if the
water is usedin high-pressure boilers and steam turbines because
silica contributes to the formation of hard boiler scale and also is
deposited on steam-turbine blades. In this area silica may repre-
sent more than 20 percent of the mineral solids in ground water
from shallow wells.

Quality-of-water requirements for industry are as varied as the
types of industry. Interested water users are referred to a publi-
cation by Paulsen and Hastings (1950).

IRRIGATION

Wilcox (1948) developed a diagram for use ininterpreting analyses
of irrigation water in terms of percent sodium and specific con-
ductance. Percent sodium is calculatedby dividing the equivalents
per million of sodium by the total equivalents per million of the
cations (calcium, magnesium, sodium, and potassium) and multi-
plying the quotient by 100. Specific conductance is an electrical
measurement that is generally indicative of the total concentration
of salts in solution. The water samples collected by the U. S.
Geological Survey in 1947 and 1951 were rated for irrigation by
the method described by Wilcox (see fig. 12); the ratings indicate
that the water is suitable for irrigation.

Magistad and Christiansen (1944) report that water containing
less than 0. 33 ppm of boron is excellent to good for irrigationand
is generally suitable for most crops under most farming conditions.
The maximum boron concentration was 0.11 ppm in samples col-
lected from the observation wells and 0. 14 ppm in the sample of
the Central City public supply.
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Other factors, such as soil composition, permeability, drainage,
and irrigation practices, also must be considered in rating water
for irrigation (Wilcox, 1948).

EFFECT OF IRRIGATION ON CHEMICAL QUALITY OF GROUND WATER

The effect of irrigation on the chemical quality of ground water
is, of course, dependent on the particular practices followed. The
proposed (1951) plan of the U. S. Bureau of Reclamation for the
development of the Prairie Creek unit includes the importation of
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Figure 12, —Classification of water for irrigation use (after Wilcox).
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Loup River water for use in irrigation. Although surface waters
of the Loup River basin are suitable for irrigation (Connor, 1951)
and the ground water of the Prairie Creek unit also is of good
quality, some increase in mineralization of the ground water will
probably accompany irrigation as a result of evapotranspiration
and recirculation. However, because the ground water has a rel-
atively low dissolved-solids content and the soil contains little
sodium, limited reuse of the water will not materially lessen its
suitability for irrigation if drainage is adequate.

In areas where the water table or the capillary zone above it is
within a few feet of the land surface, evapotranspiration causes
salts to become concentrated in the ground water and eventually
to be precipitated in and on the soil. (The capillary zone ranges
in thickness from a small fraction of a foot in coarse sund and
gravel to 8 ft or more in fine-grained soil.) A few marshes and
surface salt deposits are already present in the Prairie Creek
unit, and more are likely to develop if the water table in other
parts of the area should rise and remainclose to the land surface.
In the future, therefore, increases inthe mineral content of shallow
ground water should be regarded as a precursor of an excessive
concentration of salts in the soil. In well 14-7-8dd, which is in a
marshy area near Archer, the depth to water was only 1.43 ft.
The mineral content of the water in this well was 385 ppm, which
was significantly higher than that of water in nearby wells where
the depth to water was greater.

The ground water in the Prairie Creek unit probably will also
be affected to some extent by changes in the chemical quality of
the water coming into the area by underflow.

CONCLUSIONS

Ground water is used extensively for irrigation in the part of
the Prairie Creek unit that lies south of Prairie Creek. Less
ground water is available for irrigation north of Prairie Creek
because the underlying aquifer is thinner andless permeable than
it is south of the creek.

The perennial yield of the ground-water reservoir in the report
area is not known. The net change in ground-water levels south
of Prairie Creek during the period 1946-50 is-insignificant and
does not indicate that the withdrawal of ground water has depleted
the local supply. Although, strictly speaking, the maximum pos-
sible withdrawal of ground water from an aquifer is limited by
hydrologic factors alone, the maximum actual withdrawal may be
limited by legal factors, which are beyond the scope of this report.
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A sucession of dry years with consequent increased pumping for
irrigation probably would cause a significant lowering of the water
table throughout the Prairie Creek unit. The rate of decline, how-
ever, probably would diminish with continued lowering of the water
table because natural discharge by evaporation, transpiration by
phreatophytes, and seepage into streams and springs would be re-
duced. Pumping during the period 1946-50 did not result in a net
decline of the water table because, apparently, much of the pump-
age represented salvage of natural discharge. The development of
abalancedirrigation system in the Prairie Creek unit, as proposed
by the U. S. Bureau of Reclamation, would result in the artificial
recharge of the ground-water reservoir. This recharge would in-
crease the perennial yield of the aquifer south of Prairie Creek,
but it is doubtful that artificial recharge would be beneficial north
of Prairie Creekbecause the aquifer in thatpart of the area appar-
ently is too thin and is insufficiently permeable toyield more than
small quantities of water to wells.

Ground water in the Prairie Creek unit is predominantly of the
calcium bicarbonate type, and it is relatively uniform in dissolved
solids and percentage composition. The calcium bicarbonate con-
tent of the water increases as the water moves from the ground-
water divide toward the Platte and Loup Rivers and in the general
direction of underflow to the east. Hydrologic and lithologic con-
ditions are different north of the Loup River, and the differences
are reflected in the quality of the water.

The water is of excellent quality for irrigation. Although the
water has a large percentage of calciumbicarbonate, the hardness
is not excessive for domestic use. The highiron content observed
in the water from shallow wells might prove undesirable for do-
mestic purposes, but the water supplied by most of the municipal-
ities in the area does not contain an excessive amount of iron.

The major chemical-quality problem resulting from irrigation
in the area will be the concentration of salts in the upper layers of
the soil. It is suggested that future investigations include deter-
mination of areas where the capillary fringe above the water table
reaches the land surface or may reach it if the water table rises
as a result of increased irrigation, the extent of salt deposition in
the soil in such areas, and the relation between depth to water and
quantity of mineral substances in the water.
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Table 7.— Logs of test holes

12-9-1aa. Hall County. (323 ft south and 7 ft west of NE cor, sec. 1, on west shoulder of road.)
Surface altitude, 1,814.5 ft. Depth to water, 7,2 ft, July 30, 1951,

Thickness| Depth
(feet) (feet)
2.5 2.5
crevacane 1 3.5
Sand fine to coarse; consists of quartz and feldSpar ...cc.ceeeerecnreasenncarcecene 16.5 20
Sand, medium, to medium gravel; consists of quartz and green silicates... 17.5 31.5
Silt, slightly to moderately clayey, light-gray to light greenish-gray;
contains very fine sand below 40 ft.ciiiieieeiirtrineciisnscaseessscactosscanssans 5 42.5
Sand, fine to very coarse, green; consists of quartz and light and dark
silicates; contains some fine gravel......coceeuerrerenenenn reesesassnsasnas veseseen 9.3 51.8
Silt, sandy, and fine sand, light-grayish-green .2 52
Sandstone, fine- to medium-grained, cemented with lime; consists of
light-green silicates; contains silt below 59 ft ... cveivereeieerencencasanseoene 25 1
Sand, fine, slightly clayey to very silty, light-green; contains nodular
SANAY 1iMe JAYErS. iiuiiiiiectreeeereeresesencescerserocnsacerssssssorsssessrsossnsanns 1.5 78.5
Sand, fine to coarse, consists of quartz and green 5111cates, contains
limy zones and reworked clay............ cereeteseetetttniseneantranansssssrnsisesen 7 85,5
Silt, clayey, granular, light-greenish-gray to medium-gtay 1 86.5
Clay, grayish-yellow to mottled-gray or medium-gray...c...ev.veeernssaneeesne 2 88.5
Shale, clayey, meditm -gray....ccceereeneencecrsoenecnnnnes vevesseereransa 2 90.5
Clay, moderately to very calcareous, hght-gray to yellomsh-brown,
contains some 1imonite CONCretionS..ieisserrsissesscrenseranieresersscesasensens 3.5 94
Clay shale, moderately to very calcareous, medium-gray and yellow-
BrOWN .icvuiuirieniiererniarecsnsnrsensniecesesconas cresesecsracarsncarersarasesonsorsenasas 2.6 96.5
Clay shale, moderately to very calcareous. medium-gray; contains a
hard layer at 111, 5 ft...... Cerereninesestetinarsesserentasorirnan reveesassescne sesesen 33.5 130
Clay shale, silty, very calcareous hght gray1sh-brown. . L5 131.5
Clay shale, moderately to very ca.lca.reous medjum -gray 4.5 136
Clay shale, light- to medium-dark-gray, calcareous, contains a benton-
ite layer from 136 to 136, 2 ft; iron stained below 144 ft.....c.eoeveuereennen 9 145
Bentonite, light-yellowish-brown to orange or light-gray...cceecesesvarececanns .5 145.5
Clay shale, slightly silty, very calcareous, medium-gray; contains a
light-gray bentonite seam at 165.5 ft cieveereerseracerrcinccrssscansossnesersones 20.5 166
Clay shale, slightly silty, partis.lly noncalcareous in lower part
MediUm =8raY .ieeesceersresenssscecnrarsranses teeecesnctncetnonsensrensessncnsaneninn 4 170
Shale, chalky, light- gray, very hght gray below 178 ft.... ...... asussnsssssssy 10 180

13-5-1da. Hamilton County. (67 ft south and 9 ft west of NE cor. SE %sec. 1, on west shoulder
of road, ) Surface altitude, 1,785 ft, Depth to water, 115,52 ft, Aug. 23, 1946,

Loam, silty, dark-Brown ....ceceeeeecrseecervecennerennernnenes ererraneenssearnraras . 1 1
Silt, clayey, soft, medium -brownish=gray ...c.c.eeeereeecereorsscresasnsrcnvesanes 2 3
Silt, clayey, soft, light-brownish-buff; contains shells of tmypelecypods

and fragments of other shells... sassaseresas s 27.5 30.5
Silt, clayey, medium-dark-brown.....ccceuiecenrencnnrecrornssssnnees 4.5 35
silt, clayey, soft, light-pinkish-brown....,........................... 5 40
Clay, silty, soft, light-pinkish-brown; contains fine sand........ 4 44
Silt, sandy, soft, light-pinkiSh-brown .......cceeeevecenrenn 4 48
Sand, fine to medium, light-brown to gray: contains some silty streaks.... 7 55
Silt, soft, light-pinkish-brown...e.ceceersescurasenrersianeacenes . 5 60
Silt, sandy, soft, light-brownish-tan........ . 4.5 64.5
Sand, fine to medium, light-brownish-gray.. . 5.5 70
Sand, silty, very fine, light-brownish-tan......ceeeeeecserscecsisisicnersrosicnees 10 80
Sand, fine to medium, light-brownish-gray; contains some silty sand

ZOTIES ..evuererarenransrecessronsrocnsesssnesacsscosassssssoressnassaasasssnsens creeane 5 85
Sand, sﬂty, fine to coarse, mterbedded hght-pmklsh tan. 8 93
Clay, silty, soft to firm, light-brownish-tan.............c.... 7 100
Silt, soft, brownish-tan to pink........cc.eceeeenen 6.5 106.5
Sand, fine to coarse, brownish- gtay to pmk 3.5 110
Sand and gravel, pmklsh gray to brown ....cceeeeeene 9 119
Clay, silty, soft, light-brownish-tan and hght-gray 11,5 130.5
Sand, fine to coarse, light-gray to pink....... 6 136, 5
Clay, silty, firm to soft, light~-brownish-gray ...c..ceceeveves cereenen 6.5 143
Sand, medium to coarse, pink to gray; contains fine gravel....., ceeeenns veene 2 145
Sand, medium to coarse, pink to gray; contains fine to medium gravel.... 5 150
Sand, medium to fine gravel, pinkish-brown to green ....ceceeeeeses ceveeseeens 13 163
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Table 7.~ Logs of test holes—Continued
13-5-1da—Continued

Thickness | Depth
(feet) (feet)

Clay, silty, soft, light-brownish-tan....cc.ceeeecreseccssacens Ceentncecacesensanenanan 5 168
Sand, fine to medium, light-gray to brown .....ecceevceenes 5 173
Clay, silty, light- graylsh tan; contains some calcareous nodula:

material ...... tetetecesttentacetnsrcenesansinesnres sescensarennpessnstsennnans vereacenoes 10 183
Sand, fine to coarse light- browmsh gray, contams some interbedded

lnght gray to green silt.......... vecasrcerecieennanes cenenes ceereenns 7 190
Clay, silty, firm, noncalcareous, light-blulsh-gray, contams some

fine to medium sand.....ce.......... ORI 12 202
Silt, soft to firm, hght-browmsh BTAY e eeeacarrrrascssroscarsoarasoransosronanasesns 10 212
Sand, fine to medium, light-brownish-gray; contains a few thin zones

of greenish~gray silt ..........

12.5 224.5

Clay, silty, soft, light-gray to white. 5.5 230

Clay, silty, firm to soft, medium-gray to gray 10 240
Clay, silty, firm, medium-blue to gray; contains many dark shale

fragments at 230 to 240 ft. eeeesettiietserasasattisesittisesatacassrtnsntnsiarnans 20 260
Clay, silty, medium- to dark-gray; contams many shale fragments. 5 265
Clay, silty, medium-gray to meditm -brown c..euceeeneeeceereesereessecnsansenes . 5 270
Clay, silty, soft, light-bluish-gray; contains white calcareous nodules

and shale fragments......ceeevereseerancens 10 280
Clay, silty, firm, medium-gray to brown; contains shale fragments and

OHVE-BIOWN STHSLONE vv..vvvevrsveveeerssevessssennssssessonsesaesonsessssomasness 16 296
Clay, silty, calcareous, fu-m hght browmsh~gray and light- gray ........... 14 310
Clay, silty, slightly calcareous firm, light-brown; contains clay shale

fragments and many calcareous nodules at 325 to 340 | { RO verrecrnannns 55 365
Clay, silty to sandy, light-brownish-tan; contains many chalk fragments 6 371
Shale, chalky, hard, dark brownish-black, flecked with white............ 3.5 374.5
Chalk hard, hght~gtay1sh -white; white and somewhat softer from 383

£0 38T £ vuvrvrseassenorarsnesen crernsessnassisasasanannes censene cesesunes T, ceenseen 12.5 3817
Shale, silty to sandy, hard, dark-gray feerestesseesteteesenstactrsatensosatsnsenenes 3.5 390.5
Clay shale, hard, black; contains fine sandy shale layers from 390.5

10 391.5 ftee.iiuiianennen. corsorsennes eraeeareeeraceene sesscseensssnsessrseseress 9.5 400

13-9-1aa. Howard County. (377 ft south and 8 ft west of NE cor. sec. 1, on west shoulder of
road.) Surface altitude, 1,841.1 ft. Depth to water, 23,17 ft, July 24, 1951,

Soil, sand, fine to medium, silty, medium-brown.. 1 1
Sand, fine to medium, moderately silty, l1ght-brown.... ..... cersaercacsesnas 4 5
Sand, silty, light- medium- ~brown; dark soil-like material in upper 2 ft , 4 9
Sand, very fine to medium, slightly silty, light~brown........s.cses.. 1.3 10.3
$ilt, slightly clayey to sandy, light-brown........ seterererestseettsinssnrasnennes .7 11
Sand, very fine to medium, slightly silty; consists prmc1pally of quam,

contains some light feldSpar...eeeceeicssceeesssconcensssssescassssssessecennsan 1.7 12,7
Silt, light-brown; contains much very fine to fine sand........eeveneesennsoens . .6 13.3
Sand very fine to coarse, slightly silty light-grayish-brown; comlsts of

quartz and some pink feldspar, contains some siltlenses,e.eeeeesacscesna, cons 6.7 20
Clay, silty, blocky, very light-gray; contains limonite nodules..... S .5 20.5
Sand, very fine to medium, slightly silty; consists principally of quartz.... 3.2 23,1
Clay, silty to clayey silt, light-gray; contains many limonitic nodules

and rOOtletS.uiescnieurassssernsncecnasaons . 1.3 25
Sand, very fine to medium, white; consi of quartz ............ vesrsasase 5 30
Silt and claye.y silt, light-brownish-gray; contains very fine to fine

sand, iron stam,and NOULES. . veuriereetaresserensasrecassesesivesncnsessrsrnne 3 33
Sand, very fine to medium; consists prmc1pally of quartz and has dark

and pink speckling......... eeerasessineantarsesentitacintnsetsstesererseenstanaasernas 17 50
Sand, fine to coarse; consists of quartz with some pink feldspar ............... 20 70
Sand, medium, to medium gravel; consists principally of quartz, pink

feldspar and green SiliCAtes...uieieerisacecinsonsssanesssanecnnnsesansncnasnnnnns 20.5 90.5
$ilt, slightly clayey, to silty clay, l1ghl: gray; contgms shells of some

small pelecypods............. eessasesecrstratseestasnecsarsrrnntsessusttatasterrtaatss 9 99.5
Silt, slightly clayey to sandy, light- rowmsh gray. censtctsecaterseasserarannes 1.5 101
Sand fine to medium; consists of quartz and dark-green silicates;

contains some coarse sand to fine.gravelee.cccoveeenieecrarianenns 9 110
Sand, fine to coarse, very slightly silty, contains many green si 1cates,

contains a few Iayers of peat, silty clay and silt and some fine

gravel......... cetensacens ceseentasnane teessestsersncnresens anence Vassnsnsavaness vesene . 50 160
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Table 7.— Logs of test holes— Continued
13-9-1laa—Continued

Thickness | Depth
(feet) (feet)

Sand, very fine to medium, and silt, moderately clayey, interbedded,

medium-gray; consists of quartz and pink silicates.....cccceeereevernsseceneans 5 165
Sand, fine to very coarse; consists of quartz with light and dark

silicates; contains some fine gravel....cecccerenreneenceanes ceeeesreraeresnsanenass 5 170
Sand, very fine to coarse; consists prmc:.pally of quartz with light and

dark silicates; contains occasional thin silt lenses,,............. recrrsassesenes 52 222
Silt, Medium-browh..ciiiiceeesessivirascsaeresinisensonsensrsssnssssnees reesresesans 1 223

Sand very fine to medium, and a llttle coarse sand; consists principally
of quartz and light and dark SiliCates......cceeservecrvenrrenccersieenniosnesennes | 28 248
Silt, medium-gray; contains very fine sand and snail Shells...ooeeereerees 1.5 249.5
Sand, very fine to medium, and a little coarse sand; consists of quartz
and light silicates; contains reworked chalk, clay fragments, and

some pelecypod shells below 264 ft.......... vesrrecacasaaresarasesasesrane ceseenan 24,5 274
Silt, light- to medium-gray; contains very fine sand in part . 9.5 283.5
Sand and gravel, reworked; contains Niobrara chalk fragments.... 2 285.5
Chalk, weathered, white to yellowish-white .cecceernees .2 285.17
Shale, chalky, light-gray, medium-gray below 287 ft.... 14,3 300

13-9-24aa. Howard County. (75 ft south and 10 ft west of NE cor. sec. 24, on west shoulder of
road.) Surface altitude 1,805, 1 ft. Depth to water, 3,00 ft, July 24, 1951,

0.5 0.5
.5 1
2.5 3.5
. 1 4.5
Soil, silt, clayey, moderately calcareous, medium-brownish-gray.......... 1 5.5
Silt, slightly clayey, moderately to slightly calcareous, light-brownish-

gray; contains limy and iron noduleS.....ceeereceeneenrencenss cerrecesenan 3.5 9
Sand, very fine to medium, slightly silty; consists of quartz cresrsrnsesacssnss 1 10
Sand and gravel; consists of pink feldspar and quartz, with some green

silicates; containg iron stain at 11 ft ......... enenes ceererereanieenaee [ 20 30
Sand and gravel; consists of quartz, much feldspar, and green silicates..... 5.5 35.5

Clay, slightly silty, medium-light-gray 1 36.5
Clay, silty, light-brownish-gray to pale-brown 7.5 44
Silt, slightly clayey to sandy, light-brownish-gray; contams very fine

sand and JiMY ZONES .iererrerirsnstsasaraoraresasassercasossncnanss cererecenne verenens 2 46
Silt, slightly clayey in part, hght graymh—brown . 6 52
Silt, slightly to moderately clayey, pale-brown.......c.cceeeveeeenserenereeees 3 55
Silt and siltstone, light-brown; blocky to granular contains a volcanic

ash layer between 60 and 63..5 ft.c.cceeeeereerceceneonnns reresesesssennes vessenene 9 64
Silt, sandy, light-grayish-brown.....cceeeeriecercanessscesierarsessosassncsasonsocss 2 66
Silt, slightly to moderately clayey, light-grayish-brown to light-brown.., 4 70
Silt, slightly clayey, sandy, light-brown ......c.ceeuees ceesnesraseneannae ceesrens 8.5 8.5
Silt to slightly clayey silt, calcareous, light-brown; contains some

limy nodules........... ceeesessensesesaratesatostrastsestssanrensesnsasnsesnssasssetnne 9 87.5
Silt, clayey, moderately to very calcareous, light-brown to white.......... 5 88
Silt, slightly clayey to sandy, moderately to very calcareous, light-

BIOWIL L ciuiiiaeeerieeieetieeeniitsieesisiresesisesananssnsasssssnassnsrssesasesananes 10 98
Silt, slightly to moderately clayey, moderately calcareous light-

DIOWI cuuiuiinsenersinennsenenessnstonesosesosecssisssssasasscnssssiasssnresassansns 12 110
Siltstone, granula.r blocky, very calcareous above 120 ft hght-brown . 25 135
Silt, moderately calcareous, slightly consolidated, light-brown .. 10 145
Silt, slightly clayey, moderately calcareous, light-brown....... 12.5 1517.5
Silt, moderately clayey, slightly calcareous, lght-brown .c..ccceeceencensenee 2.5 160
Silt, clayey, very calcareous, light-yellowish-brown; contains a few

chalk fragments .e.ivieeeeeceninireeissestesrecseionsesssenssansassressancnsssnensase .5 160.5
Shale, chalky, yellowish-white to white, light-gray below 167.5 ft........ 14.5 175

15-9-24aa, Howard County. (18 ft south and 83 ft west of NE cor, sec, 24, south side ofroad.)
Surface altitude, 1,737,6 ft, Depth to water, 4.98 ft, July 20 1951,

Soil, sand, silty, very fine to medium, dark-brown to black...cccceeeecanann 0.5 0.5
Sand, very fine to medium, silty to slightly silty, light-brown to light-
BrAYISh-DIOWIL ceureiieireereaserncensresrcrssessonsssnsncnsscsnsnsessssssensassesnsasnss 4.5 5
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Table 7.— Logs of test holes~ Continued
15-9-242a—Continued

Thickness | Depth
(feet) (feet)
Sand, very fine to very coarse, light-brown; consists mostly of quartz
and some pink feldspar....cieeeueecsessesnsesacacssacescsanes cesrsesnsesnane connnes 25 30
Gravel, fine to medium and some fine to coarse 10 T SN 3.5 33.5
Silt to sandy silt, slightly clayey, grading from s]ightly to very cal-
careous with depth, very light to light-brown; contains siltstone layer
from 36,5 to 37 ft...ceeeuens sesesaissssnsasssrorsasasossnsnsnanse ersesensesaneasansan 13 46.5
Sand, slightly silty, slightly calcareous hght brown; moderately clayey
to sandy silt from 49 to 49,3 ft....................... cessssseerenttesnrsentestnsnn 4 50.5
Silt to sandy silt, slightly calcareous above 55 ft, light-brown......ceeeeeses 1 57.5
Silt, moderately clayey, light-brown; contains very fine to medium
5a0d . ceiuiuarvennnenraersanrenanes ceetserenesestenstnssastentseriresteustnataniositsticseen 16 73.5
Silt, clayey to slightly sandy, light- grayxsh brown ..... teerreereteenane 2 15.5
Sandstone very fine grained to very coarse grained; poorly
consohdated. 0eee0sussesttsecsnutsassnranastasnstnssasaesansanstnssatsensrassersacasas . 9.5 85
Sand, very fine to medium, slightly consohdated hght green to hght-
brownish- -gray; contains reworked clay granules ........... sesseumsusasus 13 98
Silt, slightly clayey to very sandy, light-greenish-gray...ccecceeenvecenneenee 3.5 101.5
Sand, very fine to medium; consists of quartz, some green silicates
and pink feldspar.....ecciiciecenireracrrerrrcrerecorsrsroennes verrensen cerersennns 11.5 119
Silt, very slightly clayey to very sandy, hght-greem f2 5} SR, 1.5 120.5
Silt, slightly clayey to sandy, slightly calcareous, light- greemsh-g:ay 1 121.5
Limestone, light=gray ....c.cececerencecncencares ssesccancesanscesces eererssnsencsennen . 1 122,5
Silt, moderately clayey, moderately calcareous, granular, light-
greenish=gray ..ccccicerternceneeerennecereennee teresestersesesesssearansesenas verseses 1.5 124
Marl, white ccoeuieuiennanns 1 125
Silt, clayey, very calcareous, light-grayi .5 125.5
Clay to silty clay, pale-brown to light-grayish- brown, in part calcareous
and iron stained....cceesceseeeenneecreeeenncnncnns ceosesssinesssnisnndnnesresanesenne 12.5 138
Clay, calcareous in part above 140 ft mottled-gray and mostly yellow-
brown; iron stained in part; bentonite layers from 153.5 to 155 ftue....s 22,5 160.5
Shale, clayey, dark-gray-black........... ARsaastatasans teresecetarnsences ceeseannse 11 171.5
Shzle, clayey to chalky, medium-gray chalk formation... s 2.5 174
Shale, chalky, medium-gray to greenish-gray to light-gray..c...ceeeersveens 6 180

13-6-6bb. Merrick County, (6 ft south and 66 ft east of NW cor. sec. 6, on south shoulder of
road, ) Surface altitude, 1,708,1 ft. Depth to water, 2,64 ft, July 11, 1951,

Soil, sandy, dark-brown to black. veereon 1.5 1.5
Silt, sandy, light-DroWn.....ccccceeeeseesensees veeeerrsnsenssecnasanan 3 4.5
Sand, very fine to medium, poorly sorted; contains iron stain.. . 1.9 6.4
Silt, clayey, dark-brown to dark-gray....... Cessasesssrssarassestseninserncanssanas 1.1 7.5
Sand, medium to coarse, and fine gravel composed of qua.rtz and pink

and green feldSPar .cu.ceererienneenanne 22,5 30
Sand, fine, to medlu.m gravel... 15.5 45.5
Silt, c}ayey to sandy, yellowish 3.5 49
Sand medium, to fine gravel.......c.... 7 56
Silt, clayey, hght-browmsh EraYecernnss 1.5 57.5
Silt, granular, gray......... vereresacene . .5 58
Clay, silty, gray....coeeeee. Vessassesiensraressasaransorns 13.5 1.5
Silt, sandy, grayish~-brown; may contain some peat. . 1.5 73
Sand, very fine to very coarse, green and gray........ 12,5 85.5
8ilt, clayey, calcareous, gray to light-brown; contains hmy nodules veeses 31.5 117
Silt, clayey, brown; contains some very fine sand...... teretseesesisasensasesaae 3.5 120.5
Silt, clayey, calcareous, light-brown......cceeessesseesseones 1 121.5
Slltstone calcareous, granular, light-brown; Contains zones of caloium

CAIDONALE 1uvvvaverrsisssssseeeensssesnsessssssrssssssen eaaaen seeresesceorsnasareses 14 135.5
Silt, clayey, shghtly calcareous light-brown.....c.eceve.. . 4.5 140
Silt, clayey, calcareous, light-brown; contains hmy nodules 5 145
Silt, clayey, very calcareous Light-brown..ccccrueeerecencannes . 7 152
Silt, clayey, calcareous, light-brown; contains hmy nodules ................ 33 185
Silt, clayey, very calcareous light-brown; contains a few chalk

fragments teesesisesseenseseirinen tereserseescseniane 3 188
Clay, chalky, pale yellow .... 3.5 191.5
Clay, silty, very caleareous, lig . 13 204.5
Clay, silty, very calcareous, gray........... veesseresesnonsaariesanaaes cernsesene . 15.5 220
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Table 7,— Logs of test holes—— Continued

13-7-24aa. Merrick County. (10 ft south and 170 ft west of NE cor. sec. 24, on south edge of
road. ) Surface altitude, 1,720, 2 ft, Depth to water, 7.0 ft, July 11, 1951,

Thickness | Depth
(feet) (feet)

Road fill......... ceaee serssene ceerenes L5 1.5
Soil, silty, dark browmsh ~gray to blacK..iuiirirecaieressisacncsosiesrscncacnnns . .5 2
Silt, clayey, slightly calcareous, light-grayish-brown 1.5 3.5
Soil, silty, moderately calcareous, black...... serersensnresesssrrensesenes 1 4.5
Silt, sandy, moderately calcareous graylsh-brown, contains rootlets . 2.9 7
Sand, fine to very coarse; composed of quartz and pink feldspar ......... . 3 10
Sand, medium, to medium gravel; composed of quartz and pink feldspar... 25.4 35,4
Silt, clayey, light-gray to pale-brown; contains fine sand...... senensnsansrany 8.6 44
Sand, fine to very coarse, and fine gravel; composed of quartz with light-

colored feldspar..... cesaves Seeeenserescctasenactsasatrssrinssnrrstnrrenaesanne crssneses 22 66
Silt, light greenish-gray; contains volcanic ash below 68 5 ft . 4 70
Silt, clayey, dark-brown; contains peat....... 1.5 71.5
Clay, silty, light-brownish-gray; contains rootlets........ . 10.5 82
Clay, silty, moderately calcareous, light-greenish-gray. ceass 5.5 87.5
Silt, clayey, slightly calcareous, hght grayish-green...cccvveecssncercnnss 7 94.5
Sand, fine to coarse, and with fme gravel composed of hght and dark-

colored silicates and quartz....... vearersrsesetacnansadnoniencns 20 114.5
Sand, medium, to medium gravel........... 15.5 130
Sand, fine to very coarse, and fine gravel. 32 162
Silt, clayey, moderately calcareous, light-gray; contains ragments of

snail shells below 165 ft...... VaAsasesasiesusannnR s senantnsnnsAnu s aran s ara s an 12,5 174.5
Silt, clayey, moderately calcareous, hght -brownish~ gray. contains

wood fragments below 180 ft..cieieieerererareractoessorssenccssecosssscssscsssscnns 12.5 187
Silt, sandy, dark-gray.....ceeceeeeen. . 1.5 188.5-
Silt, sandy, moderately calcareous, light-gray.. . cevenes 9.5 198
Silt, sandy, dark-gray to black..... tenseecsessattessensertententestartenstrarranananas 2 200
Silt, sandy, slightly calcareous, dark-gray to light greemsh gx‘ay,

contains 1imy Zones....cceeesee. PP secnesisteressanrencensreasens PRTOPN 11 211
Silt, clayey, slightly calcareous, greenish-gray..... 4 215
Silt, clayey, moderately calcareous, greenish-gray.. cereesansnenans versnes 7.5 222,5
Sand, fine to coarse, and fine gravel; contains dark silicates, quartz,

chalk and aragonite fragments..... Ceeemetcecnsessesttesnanssenastasaasesnsasssrnns 15,5 238
Silt, clayey, slightly calcareous, light-gray....ceceecsieceneerencncancscencanans o 2.5 240.5
Silt, clayey, slightly calcareous, light-brown to light-gray; contains very

fine sand and limy nodules...ccecvucenresininereneencarnennens tossesescsnsnsense 19.5 260
Silt, sandy, slightly calcareous, light- gray to hght-greemsh—gray cocasenans 7 267
Sand medium, to fine gravel; contains light- and dark-colored silicates

and rounded hmy fragments..ceecercnsscasecnene sevestastscrsasavensessaese J 2.5 269. 5
Silt, sandy, slightly calcareous, light-greenish- gray J 2 271.5
Sand, fine fo coarse; contains a few pelecypod fragments | 28.5 300
Silt, sandy, very calcareous, light-greenish-gray........ 4,5 304.5
Sand, fine to very coarse; contains much silt............ 4.5 309
Shale, chalky, grayish-brown; contains much speckling 18 327
Shale, chalky, White...ccccereenreeeereneass vecareresssnssesene 3 330

13-7-36ad. Merrick County. (2,480 ft south and 34 ft west of NE cor. sec. 36, on south edge
of road.) Surface altitude, 1,728.6 ft. Depth to water, 5,86 ft, July 6. 1951,

Soil, sandy, dark-brownish-gray. vesesetesensesernstrsaressasassanas [ 2.5 2.5
Soil, silty, slightly calcareous..icceveeecerresese . 1.5 4
Sand silty, moderately calcareous, hght- rownish-gray...eeeeeereenceees .8 4.8
Sand, medium, to medium gravel; composed of quartz and feldspar ensnons 39.5 44,3
Silt, clayey, yellowish-gray.....cceeeus creneerarsinaernes [T anecsessrssones .6 44.9
Sand, medium, to medium gravel.... 7.4 52.3
Silt, clayey, hght-yellovnsh-gray.... 1.7 54
Clay, silty, light-gray with green ca 5.5 59.5
Silt, clayey, pale-brOWn....ceceevesseenees .5 60
Silt, clayey, brown to Whit€ ....eceeesseessressecrsessnncsncrosnass 4 64
Silt, clayey, moderately calcareous, granular below 70 ft.... 16.5 80.5
Silt, clayey, moderately calcareous, brown.....cceeeeeeniananass 3.5 84
Sandstone, very fine to fine, brown; contains rootlets.......... 5 89
Sand, fine to coarse, light-green and pinK.....c.ecv.s 5.3 94.3
Silt, clayey, slightly calcareous, light-gray to brown . 12,7 107
Silt, clayey, dark-gray ..ciicecesesceccsserccsesssessosasassnranessasnsssrscsssssaassons 5 112
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Table 7.—Logs of test holes—Continued
13-7-36ad—Continued

Thickness | Depth
(feet) (feet)
Silt, clayey, slightly calcareous, dark-gray; contains shell fragments....... 3 115
Silt, clayey, slightly calcareous, greenish=gray ..icccccecsensecacesssscnsassnnce 5 120
Silt, moderately calcareous, hght-brown; contains limy fragments.......... 30 150
Silt, clayey, dark-DrOWNn ...ciecereececessencscscasanssseronossssesssosssosesasasacanses 5 155
Silt, clayey, light-brown.... 1 156
Silt, clayey, yellowish-brown . 9 165
Silt, clayey, moderately calcareous, light-brown.. . 10.56 175.5
Clay, silty, moderately calcareous, BrowWn,.....ceeeeserecesssoseceoansnsennee ceees 18 177
Clay, silty, very calcareous, whitish- -gray; contams chalk fragments. 3.5 180.5
Silt, clayey, very calcareous, pale-yelloW...ccceeerenroernrsosesnncnnces . 2.5 183
Clay, silty, very calcareous,.yellowish-gray ..c.ceevececesnees 7 190
Clay, very calcareous, yellowxsh-gray, contains bentomte traces from
200 t0 205 ft.veirererorscecceccrronoerane sesvresesncssieenrasrassessnanses 26 216
Shale, clayey, very calcareous dark- gray to yellomsh-brown eceereeserenes 14 230

14-6-18cc. Merrick County. (8 ft north and 92 ft east of SE cor, sec. 18, on northshoulder of

road.) Surface altitude, 1,713.4 ft. Depth to water, 9,92 ft, July 11, 1951,

Soil, slightly sandy, dark-brown...........
Silt, clayey, light-brown; contains some sand............ .
Sand, very fine to very coarse; composed of quartz and pink feldspar
Sand, fine to very coarse; composed of quartz and pink feldspar...ceeveceees
Sand, fine, to medium gravel; domposed of quartz and feldspar with
some ironstone...... CeerterrerestattererstirtiessserasentatesesererTesarennsrenesarsere
Sand, fine, to coarse gravel....,....
Chalk, silty, pale-yellow to white
Chalk, pale-yellow to white.........

L5

10
33

3
19

15
2
2.5
5

15
48
51
70

14-7-laa, Merrick County. (9 ft south and 72 ft west of NE cor. sec. 1, on south shoulder of

road, ) Surface altitude, 1,707.0 ft. Depth to water, 6.61 ft, July 11, 1951,

Road fill..eeereeinereracncsncsncncnne reeurersseeianes cetrenrerecesensaresaanisisasarnannan 1.5 1.5
Soil, sandy, dark- “brown. .5 2
Sand, silty, dark-brown 1 3
Sand, very fine to medium, brcwn... teesrenenirreraranen 1 4
Sand, very fine to coarse, and fine to medmm gravel composed of

quartz and pink feldspar ................ creaseeensenenne resnsreerenen 34 38
8ilt, light-greenish-brown......... . . 1 39
Clay, silty, greenish-gray...... reteetttassettnnetentnisassnssarnssesassnssnns e 2 41
Clay, silty, light-grayish-brown; contains hmy nodules below 44 ft ceeenes 4.5 45,5
Clay, silty, light-brown ...cccesieererenrecescosaneens . 4 49.5
Limestone, nodular, light-brown; contains some silt, . 1 50.5
Silt, clayey, hght—brown. contains limy nodules....ceeveiererisiasannenns 19.5 70
Silt, clayey, slightly calcareous, light-brown; contains limy nodules...... 10 80
Silt, clayey, slightly calcareous, light-brown; contains limy nodules

and limy streaks ..ceeiiieiniereceniirncencocensonesnraseces cerasereeensanee reasenee . 8 88
Silt, slightly calcareous, light- graylSh-brown 7 95
Silt, light-grayish-brown; contains very fine sand.. i 8 103
Silt, sandy, light-grayish-brown; contains limy fragments 4 107
Silt, clayey, very calcareous; contains limy fragments........ 2.5 109. 5
Sand and gravel, brownish-yellow; contains limy fragments.....ccecvereencees 7.8 117
Silt, sandy, very calcareous, gray to brown; contains limy fragments. 2 119
Sand, silty; contains white chalk,....... verevtesnennass . 1 120
Chalk, yellow to white .....v... 1 121
Chalk, yellow and white., 5 126
Shale, chalky, yellowish-brown to gray 4 130
Shale, chalky, brown to gray........ . . .- 1.5 131,5
Shale, chalky, gray, speckled.....ecsecsescersrercesaressissenseeernasnsancssssenss 8.5 140

14-8-6bb. Merrick County. (90 ft south and 6 ft east of the NW cor. sec, 6, on the eastshoul-
der of the road.) Surface altitude, 1,809.9 ft. Depth to water, 12,36 ft, July 20, 1951,

ROBA fillicuveunreeeserrereneearronsecerersnsrssasnsnnaseessesssnsanssssssessessnnnnne vevrens I

Soil, silt, medium- to light brown contains very fine to medium sand....

Ls |
15

1
2,5
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Thickness | Depth
(feet) (feet)
Clay, silty, to clayey silt, light-grayish-brown..ce..cceeseeseecsocsessseneasees 1 3.5
Clay, silty, light-grayish-brown...cccceeaees teesteenesnsacanne 1 4.5
Clay and silt, granular, light-brown .......... 2 6.5
Soil, clay and silt, humic, medium-grayish-brown, 1 7.5
Clay, silty, light- to medium-brown to light-gray.. eon 15 9
Clay and silt, light-yellow-gray; grayish-yellow limonite stain below
Silt, moderately clayey; less limonite stain, some limonite rootlets
below 16.5 ftuiiveirieasrananns sesuseeaensansistseessesissasestonisaistutssansrteines 4 17.5
Silt, slightly clayey, yellow-g!'ayrsh brown to yellow-gray, many
limonite rootlets .... seeesesesereseanenies teeesesesttiesesiatsisrancesans 1 24.5
Silt to sandy silt, light-bl gray to medium-brownish-gray;
slightly peaty below 30 ft....ccecurerrsnnnacn ceerassnsstaseressnsnsases verescssanns 12,5 317
Silt, light-gray; contains very fine $and ...ccevevecencersercncosocsscasasasscscscne 4.5 41.5
Sand, fine to coarse, very slightly silty, composed of quartz and light
and dark silicates; contains scattered grains of very coarse sand.......... 7 48.5
Clay, silty, to clayey silt, moderately calcareous, blocky, light-gray.... 1.5 50
Sand, very fine to medium; composed of quartz with light and dark
silicates; contains very little Coarse sand...c.veesecesersecsscsesnesasenne conene 5 55
Silt, slightly clayey, moderately calcareous, granular, hght -brownish-
gray. ereceecnsestsesasasannransasessnans ceeeserucesesssrnrrensanassanns 2 51
Sand, fine to medium g;-avel composed of quartz and plnk feldspar........ 13 70
Sand, medium to coarse gravel; composed of quartz with green silicates
and some feldSpar.iceeecerecrscncesnsssercnresancocascocssnsssnssssssnsessnns 2 72
Silt, clayey, light- browmsh to light- blu.lsh gray, contains very fme
tO fine SANd ..ieiiiieniennieiiniieiraitnitincroeteccaiiiasiaresnsteissessnssancannns 4.5 ] 16.5
Silt, very sandy, to silty sand hght g;-eemsh gray to hght gray;
contains limy layer at 87.5 fturiveecinerncrrecsnnsrancnns rerssesesnsreserannenes 15 91.5
Silt, very sandy, slightly clayey, moderately calcareous below 95 ft,
very light greenish gray to white..iceiecsiiiuerrieieecninssssscsoccasoneossonnee 6.5 | 98
Sandstone, very fine to medium-grained, poorly cemented, moderately
calcareous; consists of quartz and some green silicates; contains limy
nodules and FOOIEtS cueieeiernrecessrinseenserasaosiasscoscsonsernsesnsanscncsnsass 4.5 | 102.5
Silt, moderately'to very calcareous, light-greenish-gray; contains
very fine to fine Sand....cvveeecescettncrerncrerraressonsnsarsosesassssssssessses 9.5 | 112
‘Sandstone, poorly cemented, slightly silty, very calcareous very hght
greemsh gray; contains limy ZONES cvcccieierrvesesnsasasesnrecessssrannes revass 3 115
Sand, silty, to sandy silt, moderately calcareous some partly
consolidated, very hght Zreenish Gray...ccvvceceeceennmsoesssernrssnacensenonns 2 117
Sandstone, very fine to medium grained, poorly consohdated silty,
moderately calcareous, light- greemsh BYAY teviaiernesvercasesrssasrorsncnne 3 120
Silt, moderately calcareous light-gray; contains very fine to medxum
sand and some hard Zones.....cveevevecrenensnoncenes R, 5 125
Sand, very fine to medium, silty, very calcareous hght gray- whrte,
CONtains SoMe hard ZONES cuvvererrisrssrresssrasssescese osrosnssarsnsosnsonsnsnes 10 135
Silt, slightly clayey, light-gray to hght-greemsh gray. contains fine
. to medium sand and limy nodules..c.cceiccenaienrenarconnesaccncnes 6.5 | 141.5
Silt, slightly clayey to very sandy, very calcareous very hght gray
to white ....... teeecssresseisesareisessnrsetnsaaaes . 3.5 | 145
Marl, white..... . .3 | 145.3
Silt, very sandy ...cceeernennae cesiesuesmseescanronesartaresrusnsrorissersonesnnes .2 | 145.5
Sandstone very fine to fine- gramed and a little medium-grained
sandstone consists principally of QUATtZ ....ce.eeiiererierenccrecneraceasnnaes 4,5 | 150
Silt, light-greenish-gray; contains very fine to fine sand with pebbles of
green Clay .u.civceeeciecsenenneseressescocnens 5 155
Sandstone, very fine to fine- gramed very S1 onsists principally
of quartz; Containg 1My ZONES .vicersrecesssecsnsesnesesssosnescssssacsancacnsens 2.5 1587.5
Marl, White . .iecriurreecrarrasianseecssacsescecssnseas .5 158
Sandstone very fine to fine -grained, silty, light- greemsh gray. 1 159
Silt, sandy, calcareous in part, very light greenish gray...c.ccecevveesncecas .51 159.5
Sand, very fine to medium sand, light-gray, consists principally of
quartz with a little pink feldspar ......... versersenares cereseseseas veeesesnsasnns 24 183.5
Sand, very fine to coarse, slightly silty; consists of quartz and green
'silicates; contains some limy or chalk fragmentS...cceeceverereeecenns aevee 3.8 | 187.8
Silt, slightly calcareous, light-gray; contains very fine sand....... cereaenne 1.7 ] 189
Sandstone, very fine to fine-grained, moderately silty; light-gray;
consists prinCipally Of QUATtZ...ceceeceeceresesenssesceosssesssscsesaceasacssnsenes .51 189.5
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Table 7.-—Logs of test holes— Continued
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Thickness| Depth
(feet) (feet)
Silt, clayey to very sandy, moderately calcareous below 191 ft,
l1ght gray to light-yellow-gray...... resesesesesesusessirernvsnesterarsrirasssorare 6 195.5
Silt, slightly clayey to sandy, moderately calcareous, light-
DrOWNISH=ZIAY sueverernnrusssrascosensesoansssansssasssessssassescssasasassssasasans 3.5 199
Sand, very fine to very coarse, shghtly sﬂty, consists of quartz, some
green silicates and feldSPar....ccicveeerceiererecirneencessssescecssnrcransesascnses 4.5 203.5
Clay, light-grayish-yellow with gray mottlmg, contams some yellow
StAINMING tieiiiieiniernieinieiicessastssareensesrecerecconn tRniraisaatitnsnsaratns veneees 4,5 208
Clay shale, dark-brown to black shale...cveeiiseveresesrcesasssecsanas 2.5 210.5
Clay, dark-yellowish-brown and black calcareous clay shale; contains
a light-bluish-gray layer of bentonite......ccorareressencroeenses ceavecnsasanans 1 211.5
Clay shale, dark-brown-black 4 215.5
Clay shale, moderately calcareous, medium- to dark-gr: y... tereseeestanenes 2.5 218
Shale, chalky medmm-browmshvgray chalk formation..... vever 4 222
Shale, chalky, light-gray............. eeseseenscnetoussissanaresrassonssnsasnae reenee 8 230
14-8-19bb. Merrick County. (106 ft south and 7 ft east of the NW cor. sec. 19, on the east
shoulder of the road.) Surface altitude, 1,828.9 ft. Depth to water, 12,77 ft, July 20, 1951,
Road fill and soil: silt, clayey and sandy, dark-brownish-gray ....c.ee.eeees 1 1
Silt, slightly clayey to very sandy, light-grayish-brown to light-
yellomsh-brown secesctseutessastsatnsarsosetasacnans 2 3
Sand, very fine to very coarse, connsts of quartz thh some light and
pmk feldspar..... RSausazars crrsasesissasnressnns ceseercianissenrasnonsonas resersonnens 25.5 28.5
Clay, silty, to clayey silt, slightly sandy in part, shghtly to moderately
calcareous, light-brownish-gray; contains many limonitic nodules and
rootlets; blocky structure below 30 ft.iiiiiciieiiicesnaconriarcssossasconsnacens 5.5 34
Sand, very fine to medium, and a little coarse sand, consists of quartz.... 3.5 37.5
Silt, slightly clayey, in part sandy, slightly calcareous, dark-gray;
contains many wood fragments below 45 ft and a light-bluish-gray
layer of clay and Silt...cceierecererisieinirnrecoresansssnssresesssscscsssoscssansess 9 46.5
Sand, very fine to very coarse; consists of quartz with hght and dark
SElICALES ceueruieiinenniaireietiatiienetictiienesnesniseracseraseacrnsassncresnsenssssen N 18.5 65
Sand, medium, to medium g:avel consists of quartz with light and
GATK SIECALES 1avvarsmasresesssressoerseesommmmsrananss wamsusvsennsarasunnsannnEsennen 21.5 86.5
Silt, clayey, light- to medium-dark-gray; contams very fine sand be-
low 90 Bl ettt e cnsratre e cserratan s cesasacsntncnssissrsasnans 5 91.5
Sand, fine to very coarse; conslsts of quartz with light and darl-(
silicates . .uiveeenreneraiecnnennes eeetecentcristraniseansanane veeeneenterasnsnsrnen ceeeees 8.5 100
Sand, medium, to fine gravel and some medium gravel; consists of
quartz with light and dark silicates ............ . 18 118
Silt, moderately calcareous, light-bluish-gray. . . 3 121
Silt, clayey, very hght gray; contains very few limy nodules.......cceseueeee 2.5 123.5
Silt to siltstone, sandy in part, moderately to very calcareous, light-
brown with whlte limy nodular layers; contains very fine sand...... 6.5 130
Siltstone, moderately to very calcareous, light-brown........... 20 150
Siltstone, poorly consolidated, and sandy silt; light-brown.. 5 155
Silt, sandy, calcareous in part, light-brown.,........ 31.5 186.5
Silt and marl, very calcareous, white to light-bro 1 187.5
Silt, sandy, to silty, very fine to coarse sand, light- brown contains
limestone fragments and some aragonite..... teeesestenrernseinsassatnsesarassen 12.5 200
Clay, yellow with gray mottling; contains bentonite from 203 to 204 ft... 8 208
Shale, clayey, moderately calcareous below 220 ft, dark-gray to black;
contains light-gray bentonitic clay at about- 221 ft.. 18.5 226.5
Shale, chalky, light-brownish-gray....cceceeees 1.5 228
Shale, chalky, slightly clayey, very light gray....... 4 232
Bentonitic layer, very calcareous, light-brownish-gray... . .2 232.2
Shale, chalky, light-gray to light-brownish-gray............................... 7.8 240

15-5-10bc. Merrick County, (11 ft east of the center of west section line, on east shoulder of
road.) Surface altitude, 1,647.3 ft. Depth to water, 21,45 ft, Sept. 4, 1946.

Sand, silty, brown .......e.... seneanen
Sand, 5ilty, light-DIOWN .ieaissssscsvccscesecieoansesseccosassnesansssnasssenssaesnans

| 1
4

o



TABLE 17

Table 7.— Logs of test holes— Continued
15-5-10bc—Continued

61

Thickness | Depth
(feet) (feet)
Sand, fine to coarse, light-pink to brown; contains fine gravel................. 12 17
Sand, fine, and medium gravel, light- browmsh-gray to pinkish; contains
pebbles in lower part........... PP U U RPN 11 28
Sand, fine to medium, light-gray; contains light- gray clay layer at top.. - 12 40
Silt, clayey, soft, 11ght gray; contains interbedded fine gray sand........c.c. 6 46
Sand, fine to medium, hght-browmsh-gray.... sesserssersessesannn FPPP ki 53
Silt, clayey, tan at top, green in JOWET Part.....c.cececersrssessssassscssecsnessosce 2 55
Silt, clayey, soft to firm, dark-gray; contains many wood fragments and
SOINIE DAL susurerresensssaessorsannrncsncsnssssnssssasosansssssssssrssessenassasaonsssasnss 4.5 59.5
Sand, fine to medium, gray; contains thin silt streaks at top ...ccsecerecscecens 34.5 94
Silt, ¢layey, light-gray to bluish-gray; contains some white calcareous
material at top.ceesieares 4 98
Silt, clayey, soft to firm, light-brownish- tan.. 11 109
Silt, clayey, noncalcareous bluish-gray to brown; contains some light
gray calcareous concretions........ vetusecncrsaussnsanasnasnasasssassnse 6 115
Silt, clayey, firm, light-brownish-tan; conmms some calcareous
concretionary material .uiieececeneens cessessariecnnsasans tessstsscesasssncsacncnsse 5 120
Silt, soft, light-brown to tan . 16 136
Silt, soft, light-bluish-gray. .. 8 144
Silt, soft, light~-brownish-tan .....ccceveeieisveenececnsscasasesansone 11 155
Silt, sandy, soft, light-pinkish-tan; ccmtams some tan clayey silt layers.... 8 163
Sand, fine to coarse, light-pinkish-gray; contains some fine gravel.......... 7 170
Shale, chalky, firm, light-yellow ...ceeeueenns . .- 3 173
Shale, chalky, firm to hard, dark-gray .....ccceeeeesecsascsncasassncrocsassoenaes 17 190

15-5-35aa. Merrick County. (98 ft west and 9 ft south of NE cor. sec. 35, on south shoulder
of road. ) Surface altitude, 1,617,09 ft, Depth to water, 4.5 ft, Aug. 23, 1946,

Road fill..iceeeneurereccneencenosenans avesenvsonces sosesnusassonsee cetesrtecsinnene sesrareses 1 1
Loam, sandy, dark- brown to black.. - 1.5 2.5
Silt, sandy, to silty sand, brown....... ceeserence . 1 3.5
Sand, fine to coarse, light-brownish-gray to red; contains mixed gravel.... 6.5 10
Sand, medium, and coarse gravel, reddish-brown.....cceceiarcrcecassssrcncasseesn 9 19
Silt, clayey, firm, brownish-yelloW ..eeeeseesrssesserseseessasencene 1 20
Silt, clayey, soft to firm, light-brown; contains brown streaks veeen 4,5 24,5
Silt, sandy, soft, light-gray....... . veee 13 317.5
Sand, fine to coarse, light-gray... . 26.5 64
Silt, clayey, soft, light-gray to brOWn ..ciccececssrcrenecesecssecesssacasenecnsecases 1 65
Silt, light-gray; contains interbedded sand, gastropod shells, and a

rOdENt JAW cevirnrisersvarsrssansasssrvosassanse Cesenesnsasarensniniasonane .5 69.5
Silt clayey, gray; contains hght gray fme sand and many gastropod 5 75

hells.......... ceraeresscesiotsnnsteressstnansessrssnsnisesseasesussonnasans ceressesennees 5.
Sand fine, hght-browmsh gray; contams shells and chalk fragments. 16.5 91.5
Silt, clayey, firm, moderately calcareous, light-gray...ececcensrcererens 12,5 104
Shale, clayey to chalky, light-yellow...... veesesasasens 16.5 120.5
Shale, clayey to chalky, hard, medium-gray ....... 9.5 130
Shale, chalky, hard, medium to dark-gray....ccevscerenransasasensnnoncns . . 70 200
Shale, chalky, medmm ~dark-gray; contains mterbedded chalk zones.... vee 63 263
Chalk, firm, light-gray to White .ceceeeeeennans . 10 273
Shale, silty to fine sand; hard, black........ 2.5 275.5
Shale, clayey, dark-gray to BlaCK....seserssssrseseseeen 4.5 280
15-6-19bb. Merrick County. (1,008 ft south and 6 ft east of NE cor. sec. 19, on eastshoulder
of road,) Surface altitude, 1,759.7 ft. Depth to water, 42 ft, July 18, 1951,

Sand, very fine to medium, silty, brown....c.ceeeaenrean treerarcsencenns teaesesan 5 5
Sand, very fine to medium, silty, light-brown. 3 8
Silt, clayey, yellowish-brown ........ceseeeenerenss 7 15
S:md silty; contains fine to medium sand.......ceruerereees 5 20
Sand, very fine to medium; contains silt layer at 42.5 ft. 28 48
Sand, very fine to fine; composed of quartz and pink feldspar......c.ccceesenee 2 50
Sand, very fine to medium; contains rounded clay pebbles and snail

shells above B0 ff.. . iciieeirererreserroseninscerserserseeccssassossssanennne 20 70
Sand, very fine to coarse; contains some fine gravel.ccicievenincneas 15 85

341938 O - 55 -5
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Table 7.~=Logs of test holes— Continued
15-6-19bb—Continued
Thickness | Depth
(feet) (feet)
Sand, medium, to fine gravel..c.cseccascnens 7.5 92.5
Silt, clayey, light-gray to gray-brown....c..cceessseeeeessssossas 2 94.5
Siltstone, gray-brown to light-brown; contains limy nodules. 5.5 100
SIltStone, Gray-brOWIl...cisccceriscenesssseseerossssscasssencacescscsscassssoncraascasss 4 104
Silt, clayey, slightly calcareous, light-brown; contams limy nodules. 13.5 117.5
Silt, slightly calcareous, granular, slightly consolidated.......... 2.5 120
Silt, clayey, light- brown, contains manganese CONCretions ....ee.ees 3.5 123.5
Silt, clayey, slightly calcareous, light-brown; contains clay zones......... 7.5 131
Silt, sandy, light-brown; contains limy nodules ....ceeeceencesasennnns 3.5 134, 5
Silt, clayey, grayish-brown ......ceceeesecencecsnsanes 1.1 136.2
Silt, sandy, grayish-brown.....cee.cecseceeersceranes 2.8 139
Sand, very fine to medium; contains some clay and silt....e.... 15 140.5
Silt, clayey to sandy, light-reddish-brown.....cc.... 4.5 145
Sand, very fine to fine, light-brown; contains some silt and clay 16 161
Sand, very fine to medium, greenish-gray; contains silt...... 4 165
Sand, very fine to coarse; contains some silt........ creene 7.5 172.5
Silt, sandy, light-gray...cccecvecureeecececesserarerescrasenes 7 179.5
Sand, silty, yellowish-brown; contains chalk fragments..... 10.5 190
Silt, clayey, pale-yellowish-brown; contains very fine sand.. 5.5 195.5
Sand, medium, to coarse gravel; contains chalk fragments... 12 207,5
Chalk, yellow to yellowish-brown......ccceceererinnanerarenrereese 5 212, 5
Shale, chalky, dark-gray; contains limy layer at 217, 8 ftuverrencicannenes 17.5 230

15-6-6cc. Nance County. (468 ft north and 7 ft east of SW cor. sec. 6, on east shoulder of
road. ) Surface altitude, 1,680 ft, Depth to water, 8.39 ft, July 18, 1951,

Road fill.e.euiiraceerencraoceconsescanecsscaronsorsoassosasonsacnsaresansasess corsecenen
Soil, silty, medium-brown....... "
Silt, slightly sandy, light-brown .......... ceenenn ceecsesasesssonssasascessssensasnnas
Silt, clayey, moderately calcareous, light-brown; contains limy
DOAUIES. v versraveresssnsserssssessns cesevenctcrsansesasonsas eesntessssvscossesensesense

Silt, sandy, moderately calcareous, light rown; contains iron stain.......
Sand very fine to medium, slightly silty, light-brown; composed of

quartz and pink feldspar....... souscaseenasarnsansasenss seeesersesersasensnteessansnen
Sand, very fine to medium; consists prmc;pally of quartz and pink

eldspar........ ceasasesesnanasesssrnnasaans cotsanttetannsesssteserascttcassossrenastnse
Sand, very fine to very coarse, some fine gravel; composed of green

quartz and pink feldspar....... ceseas teeseeraseecants
Silt, clayey to sandy, pale-brown...c.c.cee. cosnsaren

§ilt, marly, very calcareous, brown to w}ute. ceseones
Slltstone calcareous, light-brown; contains limy nodules and very

fine sand...... ceoees censessuceseseeneserasusnsensettictststsststotietorstione
Silt, sandy to shghtly clayey, lxght gray-brown...ceeseucenees
Silt, clayey, moderately calcareous, light-grayish-brown.........
Chalk, white to yellow-white; contains bentonite layer at 77,5 ft., .
Shale, chalky, dark-yellowish-brown to medium-gray ...ccoceerecrereccesseen
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16-4-19bc. Nance County. (1,336 ft south and 14 ft east of NW cor. sec. 19, oneast shoulder
of road.) Surface altitude, 1,601.5 ft. Depth to water, 5.51 ft, July 26, 1951.

Silt, sandy, Medium —DrOWNiceiieeeessesrsrsssconsesosscocscnassessssssseancaseconss
Clay, silty to sandy, light-brown..
Soil, clay, silty, Jight-broWn...iseeiserecersecsisessorssasacsnecserenserssasasenses
Clay, silty, granular, slightly €alcareous, light-brown; contams hmy
nodules below 7 ft........... tesesesncrensanee .
Clay, silty to sandy, slightly calcareous light- brown, contains hmy
noduleS.ceeeruesisarensecnnaen tesesecusnneosreuettantntenasetinartsanarsnssanan
Sand, fine to medlum shghtly sﬂty, light- brown contains quattz
and some fine feldspax ....... cererearserereranarnnrsenns
Silt, sandy, slightly calcareous, granular, hght -brown..... consoearecsnsences
Silt, sandy, slightly clayey, light-brown; contains many limy nodules e
Sand, fine to coarse, brown and green; consists of quartz, silicates, and
feldspal's’ contains some fine gravel..icuiceirerneersneerersecssceresenererens
Silt, clayey, moderately calcareous, light- yellomsh brown, contains
many limy nodules and zones......... cereseesnee ceeeraenenanenses aseses

erescscrssscsesnae
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Table 7,-— Logs of test holes— Continued
16-4-19bc—Continued

63

Thickness | Depth
(feet) (feet)
Clay, silty, calcareous, light- yellowxsh btown, contains limy
nodules and zones 6.5 33.5
Clay, silty, light-yellowis! 1.5 35
Silt, clayey to sandy, hght—graylsh-brown, contains hmonmc stain
below 41 ft and chalk fragments below 45 ft..ccciieereecnrirecncsincrncionene 11.56 46.5
Chalk, white and yellow iron staiN....ccececreecvosessssesnnsane [N 1.5 48
Shale, chalky, weathered yellowish-white to white; contains some
yelloW iron StaiN.ieciesecsssscrcecnsascucnscssososnsennscassossncoceses veeassseneses 3.8 51.8
Chalk, shaly, white; contains yellow iron smm......... cersecsnsasennnens .6 52.4
Shale, chalky, white to yellowish-brown; contains a light-gra
bentonite layer below 69.4 ftiiiciccerescerencasncersorsonsrssrsonssncnosscanaons 17.3 69.7
Shale, chalky, light-brownish-yellow to grawsh yellow. . 4.8 4.5
Shale, chalky, light-gray to light-yellowish=gTay ...ceceees eoessrsnacnns 5.5 80

16-5-19cd, Nance County, (10 ft north of center of south section line,
road.) Surface altitude, 1,629, 18 ft, Depth to water, 9.4 ft,

on north shoulder of

Sept, 5, 1946.

Loam, very sandy, dark-brown
Sand, silty, medium-gray to brown..
Sand, fine to coarse, light-gray......... .
Sand, medium, reddxsh-btown to grayish; contains medm.m gravel and
some pebbles in JOWET Parteicescecceccecarcsencusencanscrscnscencersossonsessansans
Silt, clayey, soft, noncalcareous, grayish-tan; contains a ‘few bluish-
gray particles and 1imonitic streaks...c.eceerscecesencccncescrsannrcocesencassnnne
Silt, soft, noncalcareous, gray, with a blue nnge..... ...............
Silt, moderately calcareous, gray to blue; contains a few hmy and
chalky conCretions....cceceseesserenssesranenseinnancanen
S11t sandy, somewhat mdurated—gay..

Chalk, firm, light-gray to whit€....ccscecsescresearsecares .
Shale, chalky firm, light-yellow . cesterernnenecnas
Shale, chalky, iron stamed yellowish-orange; contains hmomtlc
fragments... cesersenes csessesacesceens PP
Shale, chalky. firm, dark-graY..ceessisniesscesinccoicressssrssssaasnsnasocscnnans

1

1.6
5.5
9.5
9.5

26.5
18.5

27
30

40
43
44
57
58,5
60.5
62
75

101.5
120

16-2-5bb. Platte County. (110 ft south of NW cor. sec, 5.) Surface
Depth to water, 16.5 ft, July 20, 1942,

altitude, 1,534.0 ft,

Soil, 5andy..icesecicesieenersonenes Gesssrersesasnnsransatsnsraatsesirecerans sasensennnans

Sand and fine to medium gravel, red
Sand and fine to coarse gravel, red..

Gravel, very coarse, red....cecenecss

Gravel, fine to coarse, loose, red..

Sand and fine to coarse gravel, red . sesasnsnes
Shale, chalky, white to buff..ccecicercaicicrneceanenns cecnseseen

Shale, chalky, cream to tan; contains white streaks.....
Shale, hard, calcareous, brownish-gray to steel-gray...ccceccececnces

16-2-6dd. Platte County. (60 ft north of SE cor. sec. 6.) Surface altitude, 1,538.9 ft.

Depth to water, 22,4 ft, July 20, 1942.

Soil, sandy, dark-brown... . .

Sand, reddish-brown; contains small amount of " clay eectsrsnanes
Sand and fine to coarse gravel, red ...... ceneenis

Sand and fine gravel, red. consene

Sand and fine to coarse -gravel, red... ceeeneenes

Sand with a little fine gravel, compact,red........
Sand and fine to medium gravel, red..
Gravel, coarse, red..c.ceeeuene

.
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Table 7.— Logs of test holes— Continued
16-2-6dd—Continued

Thickness| Depth

(feet) (feet)
Gravel, fine to very coarse, red... . 16 70
Gravel, fine to coarse, red......o.eu.. . 10 80

Gravel, medium to coarse, red.... e 28.5 108.5
Shale, white to tan ..cceevenianeccenae 2.5 111
Shale, greenish-gray to tan........... 1 112
Shale, dark-brown to browmsh-gray............ .- 1 113
Shale, hard, steel-gray.......cceeeaviececns teensetsesssasesssessansensereraisas 2 115

16-2-7dd. Platte County. (30 ft north of SE cor. sec. 7.) Swrface altitude, 1,519.0 ft,
Depth to water, 7.8 ft, July 20, 1942,

Soil, sandy, dark-brown... . 4 4
Sand, clayey, light-gray . 3 1
Clay, silty, gray. 7 14
Sand and fine to medium gravel red. 6 20
Sand and fine to coarse gravel, red... 8 28
Gravel, fine to coarse, red...... waneen 7 35
Sand and fine gravel, red.. 3 38
Gravel, fine to coarse, red.. 8 46
Gravel, fine to very coarse, red, 36 82
Clay, sandy, taN.....c....... 3 85
Clay, silty, greenish-gray 3 88
Shale, reworked, tan....... 3 91
Shale, chalky, white....... 1 92
Shale, hard, calcareous, dark gray . 1.5 93.5
Shale, very hard, calcareous light~steel-gray.ccceceeeeseerarserersnsnracscnanens 4,5 98

16-2-17cc, Platte County, (0.12 mile north of SW cor. sec, 17, on north edge of road.)
Surface altitude, 1,606 ft, Depth to water, 5.0 ft, July 20, 1942,

Sand, fine, slightly cemented; contains a small amount of silt..ceceeseres 6 6
Sand, silty, blacK..ciceceveirnrecrrecinracencacareassesacssssasesnsnse . 3 9
Sand and fine to medium gravel, green to red....coceerecrevasssssecncrssersen 7 16
Gravel, fine to very coarse, some large loose pebbles, green to red... 24 40
Sand and fine to medium gravel, green to red . 6 46
Gravel, fine to coarse, loose, green to red. 18 64
Sand and fine to coarse gravel, loose, red.. 6 70
Gravel, fine to coarse, red....ccecreeeeressescesersscenssesennes 30 100
Gravel, finé to coarse, red; contains a few pieces of clay.. 5 105
Gravel, fine to coarse, 1005€, redui.cceeeerserersnsecesnesoraese 4.5 109.5
Shale, rusty-colored.... 1.5 111
Shale, green........... . . 1 112
Shale, soft, hlack.... ................. cesnansntnrene . . 2 114
Shale, tough, compact, dark- gray to cereerene 63.5 177.5
Shale, very dark gray to black; contains thin hard streak at 177.5 ft........ 22,5 200

17-1-2ccl, Platte County. (714 ft north of SW cor, sec. 2, east edge of road, 710 ftnorth of
test hole 17-1-2cc2.) Surface altitude, 1,472.2 ft. Depth to water, 12,0 ft, July 7, 1942,

Road fill.ieeeereses cessstenseserersasessacesennasesesarane casnscenss assessrsassessansanssnnns 4 4
Clay, compact, brown S, . . vee 2 6
Sand, red; contains some fine gravel cereceeeersarsnsennens . 4 10
Sand and fine to medium gravel, red....eeeseseens 13 23
Gravel, fine to coarse, red; becomes finer below40 ft. 28 51
Gravel, coarse to very coarse, red...cceeeereasensens 10 61
Gravel, fine to medium, very loose, red to yellow 27 88
Clay, sandy, Light-gray..cccieeienesncransans cerasnes 9.5 97.5
Gravel, fine to coarse, red, e 3.5 101
Clay, tan to PinK...veesereseennsenens creeeeeens erenes 2 103
Gravel, fine to coarse, red.. 2 105
Clay, soft, tan to pink.. 3 108
Clay, soft, dark-gray.. 12 120
Clay, soft, light-gray.........ccc... et ieereenneretnensestraritrssranseranssrerissnnens 20 140




TABLE 7 65

Table 7.~ Logs of test holes—Continued

17-1-2ccl—Continued

Thickness | Depth
(feet) (feet)

Clay, light-gray to tan; may contain lime............ veeesearesenrassstsnssan 13 153
Shale, dark-gray to black; first 2 ft are yellowish ..cvvcereae Seasasanensasens 6.5 159.5

17-1-2cc2. Platte County. (75 ft east of SW cor. sec. 2, north edge ofroad.) Surface altitude,
1,463.2 ft. Depth to water, 4.3 ft, July 8, 1942,

Clay, silty to sandy, tough, gray.. 5 10
Sand, fine; contains silt and scattered gravel. ceee . 4 14
Gravel, fine to coarse, very loose, red.....ceccsrareseennnns 6 20
Gravel, medium, very loose, red to yellow; contains shale pebbles..... . 14 34
Gravel, medium to coarse, loose contains shale pebbles...cceereirrernneae 5 39
Gravel, medium to coarse, loose; contains lime pebbles......... coosnse 10 49
Gravel, fine to medium, loose, red to yellow; contains some sand,

rusty -colored gravel, and lime and shale fragments....coceecacsverarasceses 6 55

17-1-14cc. Platte County. (15 ft east of sec. line, south edge diagonal road.) Surface altitude,
1,461.7 ft. Depth to water, 11.0 ft, July 8, 1942,

ROad fillieureuieiseiaiiniinrensistinssenseinescnsesncssseosassessssessene ecasans eanssunes 5 5
Clay, silty to sandy, light- gray 3 8
Sand and fine to coarse gravel, red . 5 13
Clay, silty, @ray.c..cccecenceciscranscrenens . 2 15
Gravel, fine to coarse, gray tO @reeml....ccccvrccrerecssasscrescsssnsesssssansonans 5 20
Gravel, medium, gray to green;contains some sand and coarse grave]. . 15 35
Gravel, fine to coarse, green and red; contains some sand...ccceceerecannens 10 45
Gravel, medium to coarse, green and red.....ceceveuevenses 3 48
Gravel, coarse, green and red........... 3 51
Gravel, fine to coarse, green and red. 2 53
Gravel, coarse, green and red........... 4 57
Clay, sandy, compact, greenish-gray..... 1.5 58.5
Gravel, fine to very coarse, green and red. 9.5 68
Clay, compact, greenish-gray. 1 69
Clay, sandy, soft, tan to greenish-gra 5 74
Gravel, fine to medium, red......cc.... 3.5 7.5
Sand, clayey, brown to gray.. 1 78.5
Sand, clayey, soft, brown...... veseen 3.5 82
Sand, Clayey, tan...cicecevicsncessicserensancenes 5 87
Gravel, fine to coarse, well=sorted, red.. 17 104
Sand, clayey to silty, gray to green... 1.5 105.5
Gravel, fine to coarse, red...... teeeencestatitacintasancreansane 14.5 120
Gravel, fine to medlum red and green; contains ‘some sand. 9 129
Clay, sandy, light-gray...ccceereseceecserecsarsernsarsoseransanes . 4 133
Clay, SOft, tal..vcicieecrecrccasscscnsnassscsesseanens . 3 136
IGravel, fine to medium, red, pink and green 7 143
Clay, sandy, tan..ccececeescecscisssecesssocae . 1 144
Clay, sandy, tan to dark-brown...... 1 145
Clay, sandy, soft, gray to dark-gray...cccceseerereeeenness 17 162
Gravel, fine to medium, dark-gray, green and yellow ..... . 8 170
Shale, tough, sticky, dark- -gray to black with a green Cast.,..ceecseseenees 5 175

17-1-15aa, Platte County. (400 ft south of NE cor, sec. 15, west edge of road,) Surface alti-
tude, 1,459.1 ft, Depth to water, 2,9 ft, July 8, 1942,

Road fill........... eressescctsansanans tesseaseconusinsnasnossnsncns secsesesse seassneserses 5 5
Clay, silty to sandy, greemsh BPAY . rersesersasssssssrsonsssssnsssncsrassasssssssns . 3 8
Sand and fine gravel, loose, gray to green; contains some coarse

gravel....iceeecnveeennenns tevertsenersaneresniensaisasarsansrsrasensasans . 6 14
Gravel, fine to coarse, gray- green, contams some sand....caiececeenes 16 30
Sand and fine to medium gravel; contains a thin clay layer at 32 ft . 17 47
Gravel, coarse, gray-greeN...cc.ecreccressnesearennnee eressetenensrtencnsnasoasenan 3 50

Gravel, fine to medium, gray to green; Contains some coarse gravel
and sand......ceiereierieennnineeeienneenaeeenens PP 18 68
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Table 7.-— Logs of test holes— Continued
17-1-15ae— Continued

Thickness| Depth

(feet) | (feet)
Gravel, fine to VEry COarse, gray -greeMi.cecrecrscsccsssnsssrnsesnnssssssssanssasas 3 71
Clay, rusty-colored...ccvceescerncessssececnneconnennconncanns . 1 72
Clay, greenish-gray.. . . 3 15
Clay, gray, light-buff........ . 10 85
Clay, SOft, taN.uieircesersncecnsasreessessesccsnoncusesssasan . 2 87
Gravel, fine to coarse, loose, red...... . . . 11 98
Clay, sandy, sticky, micaceous, gray to tan......cceeerresecseevensacens . 9 107
Gravel, fine to medium, red; contains some coarse gravel.. vees 2 109
Clay, sandy, tan to pink....cc.eeeeuees . 8 117
Gravel, fine to medium, green tored. . 9 126
Clay, sticky, tan; contains white limy streaks. 13 139
Gravel, fine, green to red....ceeueeeessscasennes creeanensns . 9 148
Gravel, fine to coarse, red and yellow o . e 12 160

Gravel, fine to medmm yellow and green vevsaennen 4.5 164.5
Shale, dark-gray to black; has a green cast when wet.....eeees crerssenensanae 15.5 180

17-1-27dd. Platte County. (% mile north of SE cor. sec. 27, west edge of road. ) Surface alti-
tude, 1,449.4 ft, Depth to water, 4.3 ft July 6, 1942.

Sand, fine; contains a rust-colored zone at 3 ftiiieceecesvecererercarenns crereeen . 5 5
Gravel fine to medium, green and gray... . 5 10
Gravel, fine to coarse, green....... eerestreesssasnns 9 19
Gravel, fine to COarse, red...c.c..eesessaveessees 5 24
Gravel, fine to coarse, red; CORTSET DELOW 30 £lvnsnssssnsssnsnsnansssnssensosose 11 35
Clay, tough, GreeN....cccccviessiereentosesrcoresassesassoarese ceresernsisecenasanscees 3 38
Gravel, very coarse, loose, red and brown; contams some fine gravel..... 7.5 45.5
Sand, clayey, rust- colored ...... cereeesenes . . 1 46.5
Gravel very coarse, reddish-brown 3.5 50
Gravel, medium, red.....c.c.eeuvenenns ceeenrenns . . 7 57
Gravel, fine to coarse, réd, brown, and Greell..uurececnessarenscesnssonenes 7 64
Gravel, fine to coarse, pmk green, yellow; may contam dun clay

layer At 65 flucuieirererenaeenrnenrncresssonsensnennscsencses eesesesesasisessssasanes 6 70
Gravel, fine to very coarse, loose pmk and red 22 92
Gravel, fine to coarse, well- sorted red......... 8 100
Gravel 2.5 102.5
Clay, sandy rusty - colored. . 1.5 104
Gravel, fine to coarse, red.... 17 111
Shale, rusty............ 1 112
Shale, black to green........ 2 114
Shale, soft, light-gray rusty streaks . 11 125
Shale, tough, compact, dark-blue to gray.......cceeu.. RN verecanenens cerees 5 130

17-1-35cb, Platte County. (60 ft east of NW cor., south edge of road.) Surface altitude,
1,455,.5 ft. Depth to water, 7.3 ft, July 6, 1942,

Road fill.......... sessesssersavensnsanan . 5 5
Gravel, fine to coarse, 100S€, red...cceeerncenernnse . 14 19
Gravel, fine to medium, red; contains some sand, . 5 24
Gravel, fine to coarse, loose red.scceeseesces vererenns . 13 37
Clay, sandy, greenish-gray... . 6 43
Clay, sticky, tan.....ccceeneee 5 48
Gravel, fine to medium, red. 5 53
Gravel, fine to coarse, red........... 4.5 57.5
Clay, sandy, tan to rust........ 1.5 59
Gravel, fine to coarse, red. 6 65
Gravel, fine to coarse, red....cccceecersrscrccnseransnssnnons 5 70
Gravel, medium, red; contains fine and coarse gravel 15 85
Clay, sandy, rust stained...... 2 817
Clay, green to tan.......... FOTUON 3 90
Clay, dark-gray to BLACK. s cvsaeansmsssnsen . 11 lo01
Shale, rust stained, light- to dark- gray . 3 104
Shale, soft, light-gray......... . 3 107
Shale, black, green cast........ ereeenrecaetacenetntsantnsnraeseresnetenenerasensananas 33 140
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Table 7,~— Logs of test holes— Continued
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17-2-6dd. Platte County. (25 ft north of SE cor. sec. 6, on west edge of road. ) Surface alti-
tude, 1,503.8 ft, Depth to water, 4.2 ft, July 20, 1942,

Thickness | Depth

(feet) (feet)
Road fill......cc0ee 2 2
Sand, reddish .......c...cueee - . 3 5
Gravel, fine to coarse red..... cesssetvatssnsesnsesane . 4 9
Gravel, fine to coarse, loose, green, gray. and red. . 9 18
Gravel, fine to medium, red.....e..veecnserecereeens . 4 22
Gravel, fine to very coarse, red. . 8 30
Gravel, fine, red....... ereenensans ceserssantases . 2 32
Gravel, fine to very coarse, loose, red. 17 49

Gravel, fine to coarse, very loose, red...... 5.5 54,5
Clay, sandy, sticky, compact, brown to pink 4.5 59
Clay, sandy, brown to pinkK.......cceseeenes e . 2 61
Shale, weathered, white to yellow. . 1 62
Shale, chalky, yellow to gray-white.. . 24 86
Shale, light-gray-brown....ceeeeesesseesoneens . 2 88
Shale, compact, olive-gray to steel-gray 6 94
Shale, very hard, light-gray...... veerenne 5 99

17-2-7dd. Platte County. (900 ft north of SE cor. sec. 7, on west edge of road.) Surtace
altitude, 1,504, 8 ft. Depth to water, 5.8 ft, July 20, 1942,

Road fill....ieeeeeenccresencenssireacsnnnes
Sand and fine to medium gravel, red ................
Sand and fine to coarse gravel, gray, green and red.
Sand and fine to medium gravel, gray, green,and red..

Gravel, fine to coarse, gray, green,and red....... eorennny
Sand and fine to medium gravel, gray, green,and red..
Gravel, fine to coarse, gray, green,and red.....

Gravel, fine to very coarse, gray, green,and red,
Gravel, fine to medium, gray, green, and red...
Clay, sticky, pinK.i.cicceeeeeresecenaenees
Shale, chalky, white to yellow...........
Shale, light-gray to brownish-gray to olive-gray..... eecnesae consasenanee veconse

wcronann
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17-2-18dd. Platte County. (60 ft north of SE cor. sec. 18, on west edge of road.) Surface
altitude, 1,514, 2 ft. Depth to water, 12.5 ft, July 20, 1942.

Road filliieceuiieeeiencnurirrecasennnesasnacsannes seeenes tesecesesereersntsseretsacorasenee
Sand, fine; contains a little gravel..
Sand and fine gravel, red..............

Sand and fine to coarse gravel, red .
Sand and fine to medium gravel, red.
-Gravel, fine to very coarse, red..... oo
Sand and fine to medium gravel, red.
Gravel, fine to very coarse, red.
Gravel, fine to medium, red..
fine to coarse, red..

fine to coarse, red..
Clay, sandy, brown and tan .
Gravel, fine to medium, and a little coarse sand, red..
Clay, sandy, brown and yelloW...ceeveiecerenicicsiensenanans
Gravel, fine to coarse, red....... .

Clay, sandy, gray to rust¥..ccceereseececessases
Gravel, fine, and some coarse gravel, red.....
Gravel, fine to coarse, red...... .
Gravel, fine to medium, red.....
Gravel, fine to coarse, red..........
Clay, sandy, gray and pink....... : :
Gravel, fine, red; contains clay...cceciniecernrecsennns asssnsnasssannns
Gravel, fine, yellow and red.....
Shale, Tiest 2 ft whitish-gray, then blue- gray to steeJraL. ..... .

o -
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Table 7. — Logs of test holes— Continued

17-2-19dd. Platte County. (25 ft north of SE cor. sec, 19, on west edge of road.) Surface
altitude, 1,524.5 ft. Depth to water, 20.4 ft, July 20, 1942,

Thickness| Depth

(feet) (feet)
Road fill..ecereseseas cerassaceecanens sessrrenesenes 7 7
Sand and fine to medium gravel, red....ccecceresncaieciiincecnnenes 6 13
Sand, fine, compact....... errereneesnnns 5 18
Gravel, fine to coarse, red.. 2 20
Sand and fine gravel, red....... 14 34
Sand and fine to coarse gravel, red.. 8 42
Gravel, fine to very coarse, red...... 11 53
Sand and fine gravel, red....... cerenns 2 55
Gravel, fine to very coarse, red........ 5 60
Sand and fine to coarse gravel, red...ccevesreesreecesencenses 5 65
Gravel, fine to coarse, red; contains reworked shale .. 4 69
Clay, sandy, gray....... cterrecenenrasesenecnasnenns . 1 70
Gravel, fine to very coarse, red. 7 77

Clay, sandy, gray to tan...... .5 177.6
Gravel, fine to coarse, red 16.5 94
Gravel, medium to coarse, red....ccececsrereene 6 100

Gravel, fine to medium, red....... .5 100.5
Shale, chalky, cream-colored.....ceevssees . 18.5 119
Shale, chalky, light-gray to tan .c...cceeeeeeeeencernscsessrenne 5 124
Shale, calcareous, dark-olive-gray to dark-gray-brown .....cceceeceesss . 5 129
Shale, calcareous, light-gray to steel-gray...cccccsessnisscescsncersassscarassacens 1 130

17-2-31aa. Platte County. (485 ft south of NE cor, sec. 31.) Surface altitude, 1,529,9 ft.
Depth to water, 15.6 ft, July 20, 1942,

Dune sand......cesveee U I 4 4
Sand, compact, with some fine to coarse gravel.... 43 47
Gravel, fine £0 COATSE, T€Cuvrursemesemereessone 8 55
Gravel, fine to very coarse, red; contains lime and shaly pebbles 7 62
Gravel, medium to very coarse, red..... 6.5 68.5
Shale, chalky, cream-colored to yellow....... 6.5 75
Shale, chalky, hard, white to cream-colored... 9 84
Shale, tan.....ceccceercrniiueceaceanenns sreeerensinas 7 91
Shale, Whitish-gray...ooerees 1 92
Shale, hard, steel-gray....... S 97
Shale, hard, steel-gray..... 3 100

18-1-23be. Platte County. (110 ft east of SW cor. sec. 23, north edge of road.) Surface
altitude, 1,505.1 ft, Depth to water, 7.3 ft, June 19, 1942,

Road filli..iieeresseerarsreseescansas esseetssrestaceirsencsnanessronasansssrsstssasanssanns 3 3
Clay, silty to sandy, buff to brown.. . 18 21
Silt, green to gray...... teterececeneenessasicanananns . ceeene 9 30
Silt to silty clay, st;cky contains a few pebbles and shells . 18 48
Gravel, fine, dirty, gray..ceceecceeeeences teectercnenraansenanes . veee 4 52
Clay, gray; contains some pebbles.. . aen 1.5 59.5
Clay, similar to above, but harder 2.5 62
Silt to silty clay, sncky dark-gray; contains several hme pebbles 23 85
Gravel, fine to very coarse, well-rounded in part, pink to gray....... 10 95
Shale, compact, rubbery, dark-gray to black; contains some ochre-

colored streaks; green cast from 95-96 ft.......... ceereenasearenstnnas creerveane 15 110

18-1-27dd. Platte County. (225 ft west of SE cor. sec. 27, north edge of road.) Surface
altitude, 1,520.7 ft. Depth to water, 49.5 ft, July 8, 1942,

Clay, dark reddish-brown....cceieceecrssecssescescncosessonssocsnsssnsnses sevesansee 6 6
Clay, silty, buff; contains some scattered gravel...... . . 19 25
Clay, silty, buff; contains 2 little gravel...cc.ccereecinsecsavseserancsnocnos 12 37
Gravel, fine to medium, mostly loose; contains some coarse gravel... 11 48
Sand, fine, red; contains a little fine gravel.. . 1 55
Gravel, fine to medium, red.....cccerverscences . . 6 61
Sand, fine, red........... vesornas cetssarentesartasetasernsesnesrsssnnsrasosnssnsssanesane 4 65
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Table 7.—— Logs of test holes— Continued
18-1-27dd—Continued

Thickness | Depth

(feet) (feet)
Gravel, fine to medium, red........... Sesssssasureasnss cesescncesscasecsstrosrernece 2 67

[ sesesenn .5 67.5
Gravel, medium to very coarse, clean, “Contains some fine red gravel.... 1.5 15
Gravel, slightly finer than above ........ ceceennsee cesrasssscnrsnnes secosnssessanssen 5 80
Gravel, fine to coarse, red...c.ecue.s 5 85
Gravel, very coarse, red; slow dnllmg 5 90
Gravel, fine to medium, some coarse, red ......... 4 94

Gravel, fine to coarse, mostly red.. 15.5 109. 5

Clay, green-gray.....ccceseescsenenes 1 110.5
Gravel, fine to medium, green to red...cccceees . 4.5 115
Gravel, fine to coarse, very good, green,red...c.ccecevnecacarnes e snnannanennen - 4 119

Gravel, fine to coarse; contains much soft clay or shale resembling

mud balls.... 11 130
Gravel, fine to coarse, green to red; contains less clay than above... 8 138
Sand and fine to medium gravel, green; contains some sandy clay.... 7 145

Clay, sandy, gray, and some gravelic.iccccececescecssenecassescrssesescsnes 3.5 148.5
Sand, shaly or sandy shale, rusty, gray to yellomsh-gray. 1.5 150
Shale, tough, COmpact, rusty to AATk-graY.eweeseeseeseseore 5 155
Shale, tough, rubbery, dark-gray to blacK....cccieecesseecarscrassasecssescacases 5 160

18-1-35cc. Platte County. (95 ft north of SW cor. sec. 35, east edge of road.) Surface
altitude, 1,538.7 ft. Depth to water, T4.6 ft, July 8, 1942,

Road fill and clay-loam, dark-brown to black...... vecacasererassens 5 5
Clay, silty, dark-brown to light-brown........ . 5 10
Clay, silty, buff (loess)....... ereenne 14 24
Clay, silty, buff; rusty streaks (loess . . 4 28
Clay, silty to sandy, soft, buff; contains scattered grave T 35
Sand, fine to coarse, red; contains small amount of fine gravel............. 8 43
Sand, coarse, reddish-brown; contains fine gravel........... 11 54
Gravel, fine to medium, slightly compact, red.... 11 65
Sand, hard, compact, greenish-gray...cccceeereeences 2 67
Gravel, fine to medium, well-sorted, red. 13 80
Sand, fine; contains some coarse sand and fine gravel. 3 83
Gravel, medium, red....c...... conees sessesssasesesnsnnesarans 8 91
Gravel, coarse, compact, red.. . 8 99
Gravel, very coarse, red....ccceeevuees veseessacsananacane o 1 100
Sand, fine to coarse, red; contains some fine gravel.....ccccceserivrsinnnanes 12 112
Gravel fine to coarse, red and black; lower few feet is very coarse eseven 7 119
Clay, taN.iciiiecerirnrereenesrenairsrcsnecsonssennaons sssssasannave cssesesosessesnsraens 1 120
Gravel, fine to coarse, red and black 2 122
Gravel, medium to coarse, red.....c.ceececierecseranas . 4 126
Gravel, very coarse; contains pebbles and boulders .. 15 141
Gravel, fine, compact, red; contains sharp fragments 3 144
Gravel, fine to coarse, compact; contains some tan clay.. 2 146
Clay, sandy, pink to greenish-gray...ce.eesererssscsesanss 3 149
Clay, sandy, pink to tan; contains small amount of gravel......... 6 155
Gravel, coarse, compact, red; may contain some clay.... 3 158
Clay, sandy, tan to pink., 6 164
Gravel, medium to coarse, red; contains some ClaY..ccecenseecusercncrcnenees 8 172
Clay, sandy, brownish-gray to pink; may contain some calcium

CArbONALe. vuiureeerssereraransiassacerassrsonossscasasanee seretestserersanestotonans - 18 190
Clay, sandy, similar to above but not so pmk . . 9 199
Clay, sandy, unworked, dark-gray...... vessnecsnsenn 3 202
Shale, clay, light-gray tO greeN...iccciecessrecicrcrsrsanessasaranee . 8 210
Shale, green to greenish-gray; contains ochre- colored streaks, 10 220
Shale, tough, sticky, dark-gray to blacK...c.ceceeraearecrananes assaseresrsssses 10 230

18-2-29cc. Platte County. (75 ft north of SW cor, sec. 29, on east edge of road,)Surface
altitude, 1,589.4 ft, Depth to water, 62.4 ft, July 20, 1942,

(=X, NV

Clay, granular, dark-| brown

Road fill........ cserrersenseseanes cersrereanee seeossenensaneonas vesecnene ceesens conssossnas
Clay, silty, brown to buff...

[S8 LR
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Table 7.~ Logs of test holes— Continued
18-2-29cc—Continued

Thickness | Depth

(feet) (feet)
Clay, silty, light-Brown..c.e..eveceeeeeeseennes . 27 37
Silt, brown; contains some gravel.... ....... 3 40
Sand, silty, buff; contains some red gravel. 12 52
Clay, silty, compact, buff..ceciiieneinennns 1 59
Sand and gravel; contains some silt.. 11 70
Sand, very fine, hard, tan ....... . 23 93
Sand, somewhat cemented, buff; contains some grav 10 103
Gravel, fine to coarse, red ...cc.veeeuenrne teveecacresnonerens 7 110
Gravel, fine to medium, red.. 4 114
Gravel, fine to coarse, red.. 6 120
Gravel, coarse, red............ 3 123
Gravel, fine to medium, red . 5 128

Gravel, fine to coarse, red.. 9.5 137.5
Clay, greenish-gray......... 2.5 140
Clay, white...civuvreeanencnnnnee 1 141
Shale, tough, cream-colored. 2 143
Shale, compact, dark-gray....... [ . 2 145
Shale, compact, olive-gray to steel=gray..cvecrerrecrrsecnrorerocacresacancens 5 150

18-2-31dd. Platte County. (105 ft west of SE cor. sec. 31, north edge of road.) Surface

altitude, 1,519.5 ft. Depth to water, 13.2 ft, ]uly 20, 1942,
Road filliiieiisirierieereenrenrcansienissnsesecrencasasaeassasansnans catecencesesansaes 2 2
Clay, dark-brown to black 2 4
Clay, compact, buff....ccveeee. 4,5 8.5
Silt, buff; contains concretions .. 1.5 10
Clay, silty, buffiv.cererrveriuenns 6 16
Clay, silty, gray ..c.ceececesesescenes 7 23
Gravel, fine to medium, red. 3 26
Gravel, coarse, red 9 35
Clay, compact, gray..... 2 317
Clay, white......... vee 1 38
Clay, sticky, Sray...cccrceeeecesereveremeenens creaves 6 44
Gravel, fine to coarse, reddish- yellow 10.5 54.5
Clay, sandy, pink to gray........ reeeerereraneeans 1.5 56
Gravel, fine to coarse, red..... 3.5 59.5
Clay, soft, tan........ 4.5 64
Clay, soft, yellow. 1 65
Clay, sandy, dark-bro 4 69
Gravel, fine, red.....c...... 1 70
Clay, sandy, dark-brown.. 3 73
Clay, sandy, greenish-gray.... 5 78
Clay, sandy, soft, light-gray. 3 81
Clay, sandy, white.,.cc.ceueen. 2 83
Shale, chalky, white...c.cccesueruererenes 2 85
Shale, chalky, compact, yellow....... 3.5 88.5
Shale, chalky, very compact, yellow 4.5 93
Shale, chalky, compact, white........ 1.5 94,5
Shale, chalky, compact, yellow.. 2.5 97
Shale, compact, steel-gray..... 3 100

13-1-10aa., Polk County. (9 ft south and 98 ft west of NE cor. sec. 10,) Surfacealtitude,

1,575 ft. Depth to water, 12,97 ft, August 20, 1945,

Soil, clay, silty, dark-brownish-gray.....c.c.ea. sesersssessrensasssnrissacencones

Clay, silty, medium-brownish-gray.....c.ccceeue

Clay, silty, light-gray to brown; contains ferruginous concretions. f

Sand, medium to coarse, feldspathic,gray to brown .......

Sand, medium to coarse, brownish-gray; contains fine to medium
feldspathic gravel ..ccceeieinceveciarencssnnancanae sesssarssserasenssrerescesasance

Silt, sandy, soft, light-gray.......

Silt, sandy, hght gray to slightly green :
Sand fine to coarse, feldsPathm light-gray; contains fine to medium

Braveliiceieeieeessseerocasensonrensans caessscenne seeess sossesanccssacanescranen vensons

[y
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45
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Table 7.-—Logs of test holes— Continued
13-1-10aa —Continued

71

Thickness | Depth
(feet) (feet)
Sand, medium, fine to coarse, light-gray; contains some fine gravel..... 25 70
Clay, silty, slightly calcareous, medium-gray to greenish-gray ........... 2 72
Clay, silty, medium-gray; contains green clay inclusions and chalky
CAlCATEOUS ZOMES.uureerrervrersannsorsssncensossenssasasnssansesacsssassnsosssestsce 9 81
Silt, sandy, part calcareous, medium-gray; contains green clay
inclusions seseenene seee . 4 85
Silt, clayey to sandy, moderately calcareous; contains some green
Clay INCIUSIONS.ceiieiceiieeiiacotescsscnssssessansarorsonnsascssesnrasosessassovateen 5 90
Silt, clayey, part calcareous, mediUm-gray..ccoeeeearersranrersssaonasenn 5 95
Clay, silty, moderately calcareous, light-gray to green; contains
chalky concretionary fragments.cccceieiserecsosrscasscsesosncasscassosnce 5 100
Sand, fine to coarse, gray; contains black feldspathic grains.. 13 113
Clay, silty, fossiliferous, very calcareous, dark-bluish-gray.. 217 140
Clay, silty, fossiliferous, moderately calcareous, dark-bluish-gray;
contains clay inclusions......... sertserncssesessaseecsnsssees tesesesasescseananaoes 4.5 144, 5
Sand, coarse, to medium gravel, greenish-gray to pmk......... ........ 5.5 150
Sand, coarse, greenish-gray to pinkish; contains fine to medium
gravel...................... ...... 66 216
Silt, very calcareous, medium-light-gray to slightly green....... 37 253
Silt, calcareous, dark-gray to blacK....cccscereevaesessoresransennnne 2 255
Silt, clayey, slightly calcareous, medium- dark-gray 5 260
Silt, calcareous, medium-light-gray to slightly green..... 20 280
Silt, slightly sandy, medium -light-gray to slightly green..., I 8.5 288.5
Sand, coarse, to fine gravel, greenish-gray to pink...s. 1 289.5
Silt, 'slightly calcareous medium -light-gray.. 1 290.5
Gravel, fine to medium, greenish-gray to pink....cceeeecrcresecaracnes . 2 292.5
Shale, calcareous, dark-gray to black; contains light-gray specks......... 1.8 300

13-1-27aa. Polk County. (86 ft south and 60 ft west of NE cor. sec, 27.) Surface altitude,

1,665 ft. Depth to water, 86.45 ft, August 28, 1945,

Soil, clay, silty, medium-brown...cccieceeerenceanens cesctevasarccccssssassnnasne
Silt, light-brownish-buff.........
Silt, soft, light-brownish-gray..
Clay, silty, dark-pinkish-brown..
Clay, silty to sandy, pinkish-brown
Clay to sandy silt, pinkish-brown........ceceeee
Silt, sandy to clayey, pinkish-brown.

Silt, light-brownish-gray...cueeeerecevecireonrerenccorencecssastecrcrsrsnsscsesncerane
Silt, light-brownish-gray; contains pinkish-brown bentonitic
INCIUSIONS.. . euierieiunneacrsnrsnctcennscniennnes
Silt, slightly clayey, gray to slightly green..
Sand, fine to medium, light-gray to brown..

eenene

Sand, fine to coarse, light-gray; contains some fine graveli..cicceceoneases
Sand, fine to coarse, light-gray; contains considerable fine gravel. o
Silt, clayey, bentonmc slightly calcareous, light-gray to green.........
Silt, clayey, bentonitic, moderately calcareous, greenish- gray-blue.....
Silt, clayey, bentonitic, slightly calcareous, medium- greenish- gray.....
Sand, fine to coarse, hght-gray........ veretrersesnesasssasesrsanatssaininee
Silt, clayey, shghtly calcareous, light- greemsh gray.... .........
Silt, light-greenish-gray; contains gray interbedded fine to coarse sand..
Silt, slightly to moderately calcareous, light-gray to green........
Sand, fine to medium, interbedded with calcareous silt, light-gray;
contains a few small pelecypod and gastropod shells....... [P cenne
Clay, silty, calcareous, medium-dark-greenish-gray; contains many
shell fragIments.. vecieecssacesenssesscncesastscnccnsencsssesssocsoasnsaassessssssans
Clay, silty, dark-gray to bluish-gray; contains some pelecypod and
gastropod shells and shell fragments....coccecereecncaceectrocecsnsorssencascseae
Sand, medium to coarse, dark-gray to green; contains some fine
gravel..... vesaseees O PP P
Sand, coarse, dark-gray to green; contains fine gravel..
Silt, clayey, calcareous, firm, medium-light-gray...cccceeneee
Sand, fine to coarse, and fine to medium gravel...c..cecaeeen
Clay shale, calcareous, dark-gray to black-speckled..c.cceieecesiesassascnsce

aseasasecsae

B
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26
35
50
70
80

100
110
125
131
134
140
150
152.5
156
160
190

198
203
226, 5
260
298
360

371
380
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Table 7.— Logs of test holes— Continued

13-2-6dd. Polk County. (76 ft north and 9 ft west of SE cor. sec. 6, on west shoulder of
road.) Surface altitude, 1,674 ft, Depth to water, 70.86 ft, August 27, 1949.

Thickness | Depth
(feet) (feet)
Road fill: silt, loamy, dark-brownish=gray.....ccceeeeucuneens 0.5 0.5
Silt, moderately clayey, medium-dark-gray. .- .5 1
Silt, moderately clayey, buff-gray..iceeeeessecscerssscssacssoncnes 2.5 3.5
Silt, slightly clayey, buff-gray; contains a slightly yellow limonitic
TN @ siiiansriaceorsncssssssnsasscssrsssrassssscscarcssassarssasssorasssnssssasetnsasass 1.5 S
Silt, slightly clayey, slightly calcareous; contains some snails..... 15 20
Silt, slightly clayey, noncalcareous, gray, with limonitic flecks.. 9 29
Silt, slightly clayey, loamy, dark-brownish-gray to tannish... 3 32
Clay, silty, slightly sandy, tannish-gray to red..cccceeeseness 7 39
Silt, slightly clayey, buff-gray to tan....c.c.eeeeereenens veessesennse 1 40
Silt, moderately clayey, medium-gray to light-brownish-gray.. 5 45
Silt, fine to coarse, buff-gray to tan....cceciecisececrorsecnsecsenses 3 48
Silt, clayey, light-gray to light-brown... . 3.5 51.5
Silt, slightly sandy, light-brownish-gray. 7.5 59
Silt, clayey to sandy, medium-gray....... 8.5 67.5
Sand, medium to coarse, tannish-gray...... 1.5 69
Sand, moderately clayey to silty, light-gray......... RPN asvanee cavessesens 4.5 73.56
Sand, fine to coarse, brownish -gray; contains fine to coarse gravel........ 5.5 79
Clay, silty, slightly calcareous, light- gray, contains a large hmy
nodule........ e . 2 81
Clay, light-gray. [ . 9 90
Clay, silty to sandy, light-gray with yellow stain.... - 2 92
Sand, medium and fine gravel, brownisk-gray....ccceeeee 5.5 97.5
Sand and gravel, moderately clayey to silty, light-gray. crereesnse 3.5 101
Sand, silty, very fine to coarse, Hght-gray...iceeeeeecrecincereecsasesseninsaanes 5 106
Silt, sandy, moderately dark gray with a brown tinge; contains a soil
ZOMEC.evuriureesransssnsnssssessannsossssnsnsesnassssssassrasns . 3.6 109. 5
Sand, sﬂty, fine to medium, hght gray to green . . 7.6 117
Sand, fine to coarse, light-gray to brown....ccesesseeesceees : 14,5 131.5
Sand, fine to coarse, light-brownish-gray.. 13,5 145
Sand (no sample obtamed) eeeectnseerestensescttenccnsctestenssannsrasasanse . ) 150
Sand, fine to coarse, brownish-gray; contains fine to coarse g-ravel ...... . 5 155
Sand, fine to coarse, brownish-gray; contains some fine gravel and
cementation at 175ft......c..... ceeenses res ceesense 30 185
Sand, fine to medium, and some coarse sand, light-brownish-gray..... eooe 38 223
Silt, slightly clayey, firm, calcareous, light-bluish-gray; contains
LMY NOdUIES.cvuueeeieiierieresserssnsesierscrssonssssssronssssresessasasarasossrsosasse 4 227
Siltstone, slightly sandy, fine, calcareous, light-medium-gray;
contains many rootletS....eceeesens cessiersssssscenersransensstrastrrasertssrsarentan 3 230
Silt, slightly sandy, fine, calcareous, light-medium-gray to medium-
brownish-gray......... ceteeeneettetetatntnsacacetrtetecsetesnsasransrraetnctsressaisane 10 240
Clay, silty, firm, calcareous, brownish-gray; contains limy nodular
ZOMEES.everersssnscasesseesecssaresnsosesonssssssssssascasssstsasssssassssansssnsssssasencane 10 250
Silt, slightly clayey, calcareous, browmsh-gray. contains many my
nodular fragmentS...c.eeccneeescercesaences cerecesscsensacatans seseessasessnsasasnsans 1.5 251.5
Silt, clayey to sandy, browmsh gray 4 255, 5
Sand, fine to medium, firm, brownish-gray.......... 2.5 258
Sand, very fine, slightly silty, firm, slightly calcareous brownish-
gray; Contains SOmMe rOOtletS.v.irirucscrencsesssnsranssssansen 12 270
Silt, sandy, fine, firm, brownish- gray, contams large amount of clay
BTANULES. cierranetiersnrenieeseassoesensnsiassrssesssserssssssssrssansasasasessssnscnsans 40 310
Silt, sandy, fine, medium-gray 30 340
Silt, sandy, fine, medium-gray; contams hmonmc fragmen 9 349
Clay shale, hard, dark-gray to blacK..ueceererereesnscscessasnnssscnssnsasnacnsane 21 370

13-2-31cc, Polk County. (80 ft north and 21 ft east of SW cor. sec. 31, on east side of road.)
Surface altitude, 1,682 ft. Depth to water, 72.28 ft, August 29, 1949,

Clay, silty, loamy, medium-gray to brown.. ceestrorens 2 2
Silt, clayey, medium-gray.......... cerssennnencrees cerreserasrans .5 2.5
Silt, slightly clayey, light-medium-gray with a brown tinge 1.5 4
Silt, slightly clayey, buff-gray with limonitic flecks.......... 16 20
Silt, light to tannish-gray; contains a few limonitic flecks R 3.5 23.5
Sand, very fine, silty, loamy, dark-brownish-gray,tan tinge....cecesveences 1.5 25
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Thickness | Depth
(feet)” | (feet)

§ilt, moderately clayey, medium-gray, slight tan tinge.....coevreerevncnnces 3 28
§ilt, moderately clayey, light-tannish-gray with a brown tinge....cceeva.s 5.8 33.5
Silt, moderately clayey, highly iron stained, yellowish-orange...... 1 34,5
Silt, moderately clayey, tannish-gray with buff tinge.. vesense 2 36.5
Silt, slightly clayey, tannish-gray with a buff tinge.. 3.5 40
Silt, slightly clayey to sandy, fine to medium, tannish-gray to 3 43
Silt, sandy, tannish-gray to buff.....cceececeerererecessecenes cereceesesrecnnres 4 41
Sand, fire to coarse, silty, tannish-gray ...... 3 50
Silt, sandy, tannish-gray to Buff....ccceceeenecereescrcncensosasenecnns 10 60
Silt, moderately clayey to sandy, tannish-gray to pinkish-gray.... 3.8 63.5
Silt, slightly clayey to sandy, tannish-gray to buff.....cceceesness 3 66,5
Sand, fine to medium, slightly silty, tannish-gray....cccecerecarserenceccecaens 1 73.5
Sand, very fine to medium, light-gray. 16.5 90
Sand, silty, fine to medium, light-gray with a green tinge...ccccoaveseances 8 98
Sand, very fine to medium, firm, light-gray.. 1 105
Sand, fine to very coarse, browmsh =BTV .uierscrorecrssansensancens seersssscssiene 5 110
Sand, fine to very coarse, silty, light-gray with some medlum dark-

S 4.5 114,5
Sand, fine to very coarse, brownish-gray; contains some fine gravel ceanen 5.5 120
Sand, fine to very coarse, light-brownish-gray.....cceeecenrerevesenseness crerees 10 130
Sand, fine, to medium gravel, light-brownish-gray . 7 137
Sand, fine to coarse, light-brownish-gray.....ccceeevnvaees 40 177
Sand, very fine to medium, and some coarse sand, light-brownish-

ETAY . erertesscosntserassasasncansnnne Ceeseerensecnenes 10.5 187.5
Sand, fine, silty, light-gray with yellow stain.. 2.5 190
Silt, clayey to fine sandy, light-gray.....cceceeveeccoracssancsncnessenanas 4.5 194, 5
Sand, fine to medium, brownish-gray; contains some fine gravel..... 17.5 212
Silt, sandy to clayey, calcareous, medium-dark-gray......... ceevene 5.5 217.5
Sand, fine to medium, brownish-gray..c...cceceenesneeeen. 15,5 233
Sand, medium to coarse,brownish-gray with dark speckling; contains

a small amount of coarse gravel..icccciciceerecereerrenssssaasecnsens veeserone eaee 8.5 241.5
Silt, slightly clayey to fine sandy, light- mechu.m-gray to blue tinge;

contains limy nodular fragments............... cerrreeanasurenne ceeveereenne cvenee 2.5 244
Silt, clayey to sandy, calcareous, medium-olive- gray... ...... eeeransessenes 6 250
Silt, fine sandy, slightly clayey, calcareous, light-brownish- gray,

contains thin, limy, nodular layers....cccceeeusernesennes 16.5 266.5
Siltstone, very fine sandy, calcareous, brown to browmsh -gray;

contains rootlets and limy nodular material... . 7 278.5
Silt, fine sandy, calcareous, light-brownish-gray....cec.ceeeeererernncenancnns 3 276.5
Silt, sandy, calcareous, llght~browmsh gray; contains dense l1my

nodular layers..cc..eeecesnnes [ . 13.5 290
Silt, clayey, calcareous. hght gray cererecsentritenesassassananaane 10 300
Silt, slightly clayey, calcareous, light- gray, contains limonitic grams oee 10 310
Silt, clayey, tannish-gray; contains chalk fragments and ironstone......... 43.5 353.5
Clay shale, dark-gray to blacK...ccceceesseesnencecnenenes covroesecnsessoes ceerasnene 6.8 360
13-8-24ad. Polk County. (42 ft west and 15 ft north of SE cor, NE ysec. 24, on west side of

road.) Surface altitude, 1,676 ft. Depth to water, 67.46 ft, August27, 1949,
Silt, loamy, medium-dark-brownish-gray....cccceereresererecesesnenaraacrarasnn 1 1
Silt, moderately clayey, medmm-browmsh-gray reecens 2 3
Silt, moderately clayey, buff-gray; contains limonitic flecks.. 4 7
silt, fine, buff-gray, yellow limonitic tinge...ccceeeeenrrenerenens . 15 22
Silt, shghtly clayey, light-buff-gray with yellowish- orange iron flecks... 3 25
Silt, slightly clayey, loamy, dark-brownish-gray; contains a few

limonitic rootlets and a ruSty St2iNl..ceceveesiecensnesseosressnssssssncnssssannan 3.5 28.5
Silt, moderately clayey to sandy, brownish-tan to gray. . 7.8 36
Clay, silty, light- tomedium gray...iceeeenisecressnsecssrncescsnsarscnssencsnnses 4.5 40.5
§ilt, clayey, light-gray to green and light-brownish-gray; contains

many iron concretions....... teecessasaseasssntessatesessasennras D, 1.5 48
Silt, moderately clayey, lig nmsh-gtay to light- gray. contams rust

staining and iron concretions......cceeseeseenses Ceresereneenritreasonnasnans 2 50
Silt, slightly clayey, tannish-gray; contains a few light-gray limy

flecks...iverenenne Ceeeeereteduarestttnetteuenersenitntonatisssenssserirnstonsrastastnans 11 61
Sand, very fine to medium, slightly silty, brownish-gray....ccceeveceernesenns 4 65
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Thickness | Depth
(feet) (feet)

Sand, fine to coarse, highly iron-stained, brownish-gray...ccceeececsncarences 14 79
Sand, fine to coarse, light-brownish-gray; contains a trace of fine

graVEI....... Hesesesreesssassnnttessrantssasananennas B 13.5 92.6
Silt, moderately clayey to sandy, light-brownis -gray......................... 3 95.6
Sand, fine to very coarse, light-brownish-gray; contains some fine

gravel......................................... deesressneasnarnsonsnantsrrssnsrsenanatre 24,5 120
Sand, fine to coarse, light-brownish-gray ceramanssnsesaresesansnsasens 1 131
Silt, sandy, fine, calcareous, light-bluish-gray; contains many

pelecypod shells and a few snail shellS..c.viecuceencranecassrecacacoasasonsanaees 8 139
Sand, fine to coarse, slightly silty, brownish-gray. . 4,5 143.5
Sand, fine to very coarse, light-brownish-gray....c.ccceeecreancacrerronnacasaoess 6.5 150
Sand, fine to coarse, light-brownish-gray, and light-medium-gray at

153 ft; contains silt granules at 160 to 166,5 ft.. 16.5 166. 5
Sand, fine, to fine gravel, light-medium-gray..... 7.5 174
Silt, clayey to slightly sandy, light-medium-gray...cccecenencenceecss 1 175
Sand, very fine to medium, light-gray; contains wood at 183 ft............. 10 185
Sand, fine to medium, well-rou.nded dark speckling, light-medium -

BYBY e ttieasastansossesssnsonssosassosnsosarsanssesssaaessassosanserasssstsassasassvassastans 9 194
Silt, slightly clayey to moderately sandy, slightly calcareous, medium-

gray; contains a few snail shells.................................................... 10 204
Sand, fine to coarse, slightly silty, medium-gray..ccceeeecerceconcns . 6 210
Sand, medium to very coarse, medium-gray, with a2 brown tinge ........... 17 227
Silt, shghtly sandy, calcareous light-gray; contains some hard limy

nodular layers from 230.5 to 240 ftiiecracioansoersarsassensonsensocacanccecsccsnas 13 240
Siltstone, granular, Medium -gray..cceeseeececasasesiecascsssrsssnsorssssesassssansne 3 243
Silt, slightly sandy, calcareous, light-brownish-gray with a buff tinge;

contains a few limy layers and intermittent hard layerS.cecesecercanecrensee. 17 260
Silt, clayey to sandy, calcareous; contains hard limy zones from 280 to
Clay, reworked, granular, calcareous, brownish-gray.... 5 290
Clay, granular, calcareous, light- bu.ff-gray to buff- gray 17 307
Silt, moderately clayey, slightly micaceous, slightly sandy, slightly

Pyritic from 342 t0 345 ft..c.vieiceietenecercenrssncosasscossassacsssasssnssasonsance 38 345
Silt, clayey, calcareous, medium-gray... 45 390
Sand, coarse, to fine gravel, green...... 4 394
Clay shale, dark=gray..cciceiiirinieiisieiiiinioniacssesnrossesorassesassssncnseceransons 6 400

13-4-19cc, Polk County. (119 ft north and 10 ft east of SW cor. sec. 19, on east shoulder of
road.) Surface altitude, 1,758 ft. Depth to water, 62,63 ft, August 1, 1946.

Loam, silty, dark-brown......
Silt, clayey, medium-brown........
Clay, silty, firm, medium-brownish-gray ...c.cceceuverececancas
Silt, clayey, light-grayish-tan to buff with limonitic stain....
Silt, light-grayish-buff with a faint limonitic stain.....ccceaeeee

Silt, clayey to sandy, firm, medium-gray...ccceeeirereveenreneseas
Clay, silty, firm, light-gray; contains some calcareous nodules.. .
Silt, clayey to sandy, medium-dark-brown to light-gray....cc.eevveeencuranses
Sand, fine, to fine gravel, light-brownish-gray to pink; contains some
medium to coarse gravel and pebbles..,
Silt, sandy, soft, light-brownish-gray............
Sand, medium, to coarse gravel, light-brownish-gray.
Silt, clayey, light-bluish-gray to medium-light-gray ..........
Sand, fine, silty, partly indurated, medium=-gray....ccceceues
Silt, sandy, moderately calcareous, light-gray to brownish-gray.
Clay fragments and sand, dark-green.iiiiccceecescescsscsacscsssnnsonans .
Sand, fine to coarse, light-greenish-gray ..c..cecceeeeerececncecossesesnseccrcaens
Sand, silty, partly indurated, medium-gray to greenish; contains green
clay fragments...ce.cverervncencnancsennnse
Sand, fine to medium, medium-gray........
Silt, carbonaceous, chocolate-brown .....eceveveeonce
Sand, fine, silty, firm, medium-light-gray to green..
Sand, silty, slightly indurated, medium-greenish-gray..

coses

ceee
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Sand, fine, silty, light-greenish-gray to gray....coccceecirverircnanrecsasnreenns
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Thickness | Depth
(feet) (feet)

Sand, fine, light-Zray..iceeeeececerenscarcorconsenscoscrssassosseascssnasssasnsseconse 7.5 181.5
Silt, clayey, medium-light-gray to blue.....csseseserecenesecacns 3.5 185
Clay, silty, firm, medium-light-gray with blue tinge..c.cccevueresisasanens 5 190
Silt, clayey, medium-light-gray; contains a sandy silt zone at 197 to
Sand, fine to medium, medium-light-gray to brown; contains a thin

grayish to black sandy silt zone at 202 ftii.ieieeerenseecncrsecsarasannnnsens 15.5 217.5
Clay, silty, light-gray to green; contains a thin peat zone at 217.5 ft.... 1.5 219
Sand, fine to medium, medium-light-gray...c.ccsseecssesecrrercacercasaancoss 11 230
Sand, fine to coarse, medium-light-gray; contains so: gravel ..... 26.5 256.5
Silt, soft, slightly calcareous, interbedded with medium-light-gray

to greenish SANA ...icveceiierioneecssosesrsrerssssssasssnsancossrasscasasssnsscsnnes 11,5 268
Sand, fine to medium, light-gray . 4 272
Silt, soft, light-greenish-gray... . 5 2711
Sand, fine to medium, medium-light-gray....... . 18 295
Silt, clayey, soft, medium-dark-gray .....ceeereeensne 1 296
Silt, clayey, very soft, medium-light-gray to brown. ceeaseannn 24 320
Silt, soft, light-gray to green.isicicecrececcenersasacesene 4.5 324.5
Sand, fine to medium, medium-light-gray.ceceserseeraseseneecs 1.5 326
Silt, clayey, soft, medium-dark-gray .....cccecreeernecasncencusroceccecencnones 14 340
Silt, soft, medium-light-gray to green; contains many shell fragments ., 5 345
Sand, fine to medium, light-gray; contains many shell fragments......... 17 352
Clay, silty, moderately calcareous, soft, sticky, medium-gray... . 8 360
Clay, soft to firm, medium-dark-gray... . 25 385
Sand, fine to medium, medium-gray ...c.ceceeeeseene . 9.5 394.5
Silt and fine sand, interbedded, soft, medium-gray....coceeercrrseraces 5.5 400
Silt containing fine sand to fine gravel, medium-dark-gray; contains

chalk fragments..cuveeeceresacececresenasn 9.5 409. 5
Clay shale, silty to clayey, BlacK ..ccceiceirarrernreecnecncnsssssaconsesacroseonne 10.5 420

14-1-22da. Polk County. (7 ft west and 61 ft south of NE cor. SE% sec, 22.) Surfacealtitude,
1,633.0 ft. Depth to water, 83.71 ft, August 20, 1945,

Road fill: clay, silty, dark-gray to BroWn....ceceeecresceressesncssecsossenacnae
Clay soil, silty, dark-gray to brown.........
Clay, silty, medium-brownish-gray...ceceeeseereesnecanee
Silt,-clayey, light-brownish-gray with ferruginous spots...ceeceveeiecerecnes
Silt, clayey, slightly to moderately calcareous, light-gray to brown
with ferruginous spots, noncalcareous at 25 to 30 ft..veceerecerecacreneneen
Clay, silty, soft, dark-brownish-gray (old soil zone).......
Clay, silty, brownish-gray with pink tinge ....c.c.e...
Silt, clayey, light-brownish-gray, pinkish-gray...
Silt, slightly sandy, light-brownish-gray to pink.......
Sand, silty, light-brownish-gray..c..ciceceeevsceees
Sand, fine to medium, light-gray to brown ....c......
Sand, medium to coarse, light-yellowish-gray; contains some gravel....
Clay, silty, pinkish to brownish- -4 ) 2N
Silt, sandy, light-brownish to pink.cieeeeersaranaens
Silt, clayey, soft, light-gray to green....cceeieccecrcrcannes
Silt, clayey, 'and bentonitic clay, light-pinkish-brown.....
Silt, clayey, with bentonitic clay inclusions, light-gray...
Silt, clayey to sandy, medium-light=-gray....c.coeeeeearnnnees
Sand, medium to coarse, pinkish-gray to brown; contains some fine
BTAVEL. uiitieetiornciencnreentesaennsitetasesnstsasesasistntasasssnsisarnsatasscsnsnnaen
Sand, medium, to fine gravel......cu.u....
Silt, slightly clayey, medium-light-gray.......
Silt, sandy in part, medium-light-gray....ceceauue
Silt, slightly calcareous, medium-light-gray; contains bentonitic
Clay INCIUSIONS.1iueiietiviessssasssaserarasecnscencnsascasreassasassosassnsnnasasnase
Silt, calcareous, somewhat fossiliferous, medium-light-gray
Silt, clayey, calcareous, fossiliferous, medium-light-gray...
Silt, clayey, calcareous, medium-light-gray....
Clay, silty, calcareous, fossiliferous, medium-dark-gray to blue.........
Clay, silty, calcareous, medium-dark-gray to bluish; contains white
chalky incClusionS..c.eeieiiireriencsenceseniesssessresecesecrsrcnssssscasssnssoncssas

sesesssscsccrsoes
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Thickness | Depth
(feet) (feet)
Sand, greenish-gray to pink; contains some fine gravel and a few
small pebbles.......ceeeiieiminirisineiieniantenernanes cersersesesersesvanitarascasron 10 210
Sand, coarse, and fine gravel, somewhat feldspathic, greenish-gray
1O PINKuvescerrernrsesasenesrusesnosssarensasaressssasecsssanssonsacecs vessecssearanerens 66 276
Sand, coarse, greemsh gray to pink; contams much fine gravel.. . 24 300
Sand, medium, to medium gravel, pinkish- to greenish- gray.... 15 315
Sand, medium to coarse, pinkish- to greenish-gray; contains fine
8ravel. i oeueeirereeseorrascanines eetereteseritnssansanasrasarssnnraestasersrnns RO 23 338
Shale, hard, calcareous, dark- gray to black.. R .- 2 340
Shale, hard, calcareous, dark-gray to black with hght gray specks ..eeuee 10 350

14-2-4cc. Polk County. (49.ft east and 32 ft novth of SW cor. sec, 4,) Surface altitude, 1,693
ft. Depth to water, 87, T8 tt, August 24, 1946.

Loam, silty, dark-DrOWn.....e..ceeeeseneeresncrssannans eeersssessascsesenssnsernnce 2 2
Clay, silty, medium-brownish- gray... 4 6
Silt, clayey, light-tan to buff...... 4 10
silt, soft, light-brown to gray....... 10 20
Siit, light-gray to brown ......cceevvercceniecenninnns 5 25
Silt, light-gray; contains a few limonitic pellets. 11 36
Silt, clayey, light to dark-brownish-gray ........ 6 40
Silt, clayey, firm, medium-light=gray...cccccvceeeeasncannnenne ceetesreriranans 5 45
Silt, clayey, hght gray with a yellow-brown limonitic layer at 45 ft..... 5 50
Silt, light-gray with pink tinge.. . 5 55
Silt, sandy, pinkish-buff........ 5 60
Silt, sandy, light-grayish-tan........... 10 70
Sand, silty, fine, light-brownish- gray .................... cesesescssenaens 10 80
Sand, fine to coarse light-brownish-gray; contains some fine gravel. 5 85
Sand, medium, to coarse gravel, pinkish-gray to brown; contains a

light-gray clay seam at 108 ft....... veeteceectsonserstesinsanas ceseessatossensaran 28 113
Silt, clayey, light-gray to a light-green.. ceesesnes 23 136
Sand, silty, light-gray to brown........... . 14 150
Silt, sandy, firm, light-brownish-gray.. 2,5 152.5
Silt, clayey, ﬁrm light-gray. 3.5 156
Sand, silty, light- -brown to gray, silt seam at 6.5 to 7.5 ft.. 4 160
Sand, fine tO COAISE...iuierirerivrnreniarsucsersssreseracssrncssissencnsanes 16 176
Silt, sandy, light-bluish-gray; contains gray clay shale fragments 14 190
Silt, clayey, firm, light-gray to blue...ccciciiueeienneiuincincerercnecs 5 195
Clay, silty, dark-gray to brown; contains many fragments of pelecypo

and gastropod shells...cc.ivueeieeniaeeacnavesossesasasosascancsascnras cesesienssesens 5 200
Silt, clayey to sandy, dark-grayish-black; contains shell fragments........ 2 202
Silt, clayey to sandy, brown tinge......ccecievenrnencareranencas cessnsassrsasncsend 3 205
Silt to sand, dark-gray; contains shell fragments .............. ceveocrenes sevsened 5 210
Sand, medium, to coarse gravel, brownish-gray to grayish-white;

contains chalk fragments from 220 to 227 ft...ceuvverernanns cesereresaniasesesd 17 221
Clay, soft, medium-light-gray....ccccveuruneens . 2 229
Gravel, coarse, composed of chalk.. eenee 7 236
Chalk, soft, white to pale-yellow... ceeves 4 240
Chalk, firm to hard, pale-yelloW....c..ccueese.. . 14 254
Clay shale, noncalcareous dark-gray to black.... 16 2170

14-2-18da. Polk County, (1,428 ft north and 8 ft west of SE cor. sec. 18, on west shoulder
of road.) Surface altitude, 1,681 ft. Depth to water, 91, 03 ft, August 27, 1949,

Silt, loam, dark-brownish-gray....... resasasassesmsssRantuataRRAnSEEnrnarnssusanton 0.5 0.5
Silt, shghtly to moderately clayey, shghtly calcareous buff-gray with

a brown tinge....... PYTPr eretetestenerasrtorensros sttt rrtscsanseennstssanseasitnos 1.5 2
Silt, slightly sandy, yellowish-gray with a limonitic tinge. 8 10
Silt, sandy, contains a few snail shells at 20 ft......cccue0 vesscesens . 20.5 30.5
Silt, loamy, clayey to sandy, dark-brownish-gray with a tan tinge.. B 3.5 34
Silt, slightly clayey to slightly sandy, tannish-gray with a pink tinge..... 6 40
Silt, slightly clayey to very slightly sandy, light-medium-gray;

CORLAins @ SOIl ZONE.iruievieriesiennroeiiuorasssiiosiesnsescascrasssesencersanssenss 5 45
Silt, clayey to sandy, tannish-gray .....ccceececeernencesecnnnes veseeeressansanenne 6 51
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Thickness | Depth
(feet) (feet)
Sand, very fine to fine, silty, tanniSh-gray...cccceceevscecsnrionsnrecsescovearanes 11,5 62,5
Sand, very fine to coarse, slightly silty, brownish-gray .......... 7.5 70
Sand, very fine to coarse, brownish-gray....cccicvievircececiniecnens 10.5 80.5
Sand, silty, very fine to coarse, calcareous, light-gray; contains many
large pelecypod shells at 93 ft...ccciuciiinecencnsrarnseneceesesciisesnenssocnance 13.5 94
Silt, clayey to slightly sandy, light-gray to tannish-gray... .. 11 105
Silt, moderately clayey to very sandy, light-medium-gray 3.5 108.5
Sand fine to very coarse, brownish-gray...ccceeccessnseseasecesences 14 1225
Silt, clayey to sandy, hght gray with yellow stain at 123 to 125 ft., 2.5 125
Sand, silty, very fine to fine, light-brownish-gray ....c.c.cesecevesnercveranes 5 130
Silt, clayey to sandy, light-brownish-gray....ccciceeseecirecercerscrcosocnsacaees 5 135
Silt, very fine sandy, brownish-gray; contains many yellowish-brown
Clay Zranules...iseeieecsceniecscstoroanennsastcsronseessossestsssvasersonssrssncensanes 5 140
Siltstone, sandy, Brownish-=gray..iciceiescesesesecesasssncesscssssossssssssrsaeccnses 4.5 144.5
Siltstone, whitish to light-brownish-gray; may contain volcanic ash........ 2 146.5
Clay and silt, light-medium-gray; becomes sandy at 150 ft and contains
a dark-brownish-gray sandy layer at 155 ft........ [T 13.5 160
Sand, silty, with silty clay granules, light-brownish-gray ....... . 5 165
Sand, fine to medium, silty; contains many clay granules.....ccceecivesenenen 5 170
Silt, clayey to sandy, light-brownish-gray; contains some fine gravel. 10 180
Sand, fine to coarse, silty, Brownish-gray..ccecceverececencrercsecsascosesnmasnnes 10 190
Sand, fine to coarse, silty, brownish-gray; contains some fine to very
COATSE GrAVelicisuerseracrsriorasenrssesnneensesarsraersssssernssssarosanssnsosusassasase 10 200
Sand, fine to very coarse, brownish-gray.....cceeeee rersescnresesanensesene 10 210
Sand, medium, to fine gravel, brownish-gray; contains a few limy
GTAINS. . reraeareesanasessscasnsossesscsssssorstesssorsssassssoseses 3 213
Silt, slightly clayey, calcareous, light-medium-gray.. 2 215
Silt, moderately clayey, calcareous, brownish-gray; contains limy
DOAULES .. tuvereraessrasessensssenrorsssesesssernssssassersssssescasssssassasssssssnsarnos 15 230
Limestone, chalky, white ...coiiiieicnraieieinieiiiniiannss sssnarsesssasssasse 2 232
Limestone, chalky, yellow to white to yellowish-gray... 28 260
Shale, yellowish-brown with a light-gray tinge; contains very fine to fine
sand; Contains SOMe IrONSLONE..veieeveecasrsrrcerenrensarsrsnnsnsaesasessareasasass 3 263
Clay shale, dark=gray..cceeeercacassesncssrsncascrsessassssssssosnsanrassssssassassonns 7 270

14-2-28cc. Polk County. (130 ft north and 9 ft east of SW cor. sec, 28, on east shoulderof

road.) Surface altitude, 1,705 ft. Depth to water, 17.82 ft, August 24,

1945.

Loam, silty, dark-Brown...iccieiieceianiecsirencssccsssncsnrencoieacessasnsenvaneen
Clay, silty, medium-dark-brown....c.cccecereeincncacnse
Silt, light-brown to tan with a few limonitic flecks.
Silt, clayey, soft, tan-gray to Buff...cieeeecenreriernencrercacereoresee
Silt, clayey, soft, tan-gray to buff; contains limonitic pellets...
Clay, silty, carbonaceous, dark-Brown-gray....cc.ceeeeececscecescanes
Clay, silty, firm, light- to dark-gray to brown...........
Clay, silty to sandy,- orange tinge.....ccceeveeeeiecisesiscocersoncessas
Sand, silty, light-brownish to orange......
Silt, slightly sandy, olive-brown.........
Silt, sandy, olive-brown to gray..
Sand, silty, brown-gray......
Sand, silty, gray to tan.....cccccescsenceees
Silt, sandy, gray to tan ...ccccseescessiscnescsonane
Silt, slightly sandy, firm, light-gray to tan...icccccecisecciesnsscnscecceraoncnnens
Sand, fine to coarse, light-gray to brown; contains some fine gravel.,
Sand; contains much fine to medium gravel...cccceeveveserscecsnees
Gravel, fine to coarse, sandy, pinkish-gray to brown.
Sand and gravel, pinkish-gray to brown.....ccievenceness
Sand, with silt layers; contains medium gravel..
Silt, sandy, light-gray to green.cicceisiccississecenscscnsisnscssavencsacnsocansanne
Sand, fine to coarse, light-gray to brown; contains some mediumgravel..
Silt, clayey, light-bluish-gray....,cecsiiieiieiniarienncinieincnciccncnciscaroncerenes
Sand and gravel, brownish-gray to pink
Silt, soft, light-gray to tan..cececsceeceiesecnscscescnrercncrcnsnscncassnersesas
Silt, whitish; contains calcareous concretionary nodules and a few lime-
stone fragments at 260 ft and from 270 t0 290 ft..cieverereccrricrscensnranae
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Table 7.— Logs of test holes— Continued
14-2-28cc—Continued

Thickness | Depth
(feet) (feet)

Silt, sandy, light- brownish-gray to tan; contains some limonitic

fragments........ 30 320
Silt, light-grayish- tan contains many limonitic fragments ..c.vciverecesceees 7 327
Clay shale, firm to hard, dark-brownish=-blacK....cceveresescaensensercssuenrases 23 350

14-4-19ab. Polk County. (435 ft east and 35 ft south of NW cor. sec. 19, on south shoulder
of road.) Surface altitude, 1,625.5 ft, Depthto water, 4, 611t, A.xgust 22, 19486,

Loam, very sandy, medium -dark-BroWn......cceeeveeesaeeeencesssrcocassssssennss 1.5 1.5
Sand, fine to coarse, pinkish-gray to brown; contains a small amount

Of Graveliuiieeieerieiiesrersnsoesssassasasresanssonsersossonssresssonsassanssnssoscnas 3.5 5
Sand, fine, to coarse gravel, reddish-brown to gray; contains many

large pebbles at 15 fticicieieccereacsicsiscsserersarinsocsenssasasssnnenns veseniansnns 30 35
Clay, silty, firm, light-gray to tan. 4 39
Clay, silty, firm, pinkish-tan... 8 41
Silt, clayey, soft to firm, light-gray 4 51
Clay, silty, soft to firm, light- p]nleh 121 T N PN 6 57
Clay, firm, medium-pinkish-brown in upper part, light-gray below. 3 60
Clay, silty, firm, somewhat calcareous; contains many limy nodules...... 5] 65
Clay, silty, very firm, light-brownish-tan; contains a few limy nodules

above, and many reworked Niobrara fragments beloW...ierereeeesenanreneas 45.5 110.5
Shale, clayey to chalky, very calcareous, firm, cream-colored;

contains hard Chalky 1ayers.ccieeeessecreseesssessssescscrisunserencarecensennonse 14.5 125
Shale, chalky, calcareous, softer, light-yellow; contains some

chalky layers...... 16.5 141.5
Shale, chalky, very firm to hard, dar 8.5 150

15-1-2bb. Polk County, (125 ft south of NW cor, sec, 2, east edge of road.) Surface alti-
tude, 1,494.8 ft. Depth to water, 16.2 ft, July 2, 1942,

Road fill........ g P PO TR S 5
Clay, sticky, gray...... 3 8
Sand and fine gravel, red 8 16
Gravel, coarse, red........ weer 4 20
Sand, and fine to medium gravel. 3 23
Sand, clayey to silty, grayic...cceceeecs. 4 217
Clay, sandy, gray; contains fossil shells. 2 29
Clay, sandy, gray-brown...........eeeeeees 7 36
Sand, ¢ 2.5 38.5
Sand, o 1.5 46
Sand, i i . 5 i . T 53
Gravel, fine to coarse, red, SOMe YellOW..veveerueerneseeraceanssssasesasensonnnns 53 106
Gravel, fine to very coarse, red.......... 4 110
Gravel, fine to coarse, red and black, 5 115
Clay, sandy, tan....cceceesnsecanecscrnes 2 117
Gravel, fine, yellow and red... cons 3 120
Clay, gray to tdn....cceeeeeennrenenes 3 123
Gravel, fine to coarse, dark-red 13 136
Clay, sandy, gray to tan.... 2 138
Gravel, fine, red.iciiicierreerentcecsreescesssacerscsscnsorssscncs 2 140
Clay, hard, compact, gray to tan; contains limy streaks.. 4 144
Clay, gray to tan, slightly pinK....cc...ceeeeeeencsesasccsesnses 5 149
Clay, blue-gray..c..ceserevesessossane 5 154
Gravel, fine to coarse, loose, red... 23 177
Clay, sandy, buff t0 gray....cceveerererreiirenncerensneenrnncees . 3 180
Gravel, fine to medium, red; contains thin clay at 192 ft, . 24,5 204.5
Shale, rubbery compact, dark-gray to blacK..c.cssesssesressssssconscssssansens 5.5 210
15-1-2cc. Polk County. (90 ft east of SW cor. sec, 2, on north edge of road.) Surface alti-
tude, 1,517 ft. Depth to water 30,2 ft, July 3, 1942,

ROAd filliiiueirieuieriieciecrrirncseecnsecesesrsnssssasesssessssosssesaesssssnsssnssnancses 4 4
Clay, Gray-BrOWN .icicvecevereecessesencreencrsessonvancssasansssonssnas 4 8
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Table 7, —Logs of test holes— Continued

15-1-2cc—Continued

79

Thickness | Depth

(feet) (feet)
Clay, silty, buff............. ceeerrssnesesennas wsssenssasssaseansnsssssasnsanssae ceeeesen 10 18
Sand, silty, soft, buff 9 27
Sand and gravel, red.. 13 40
Gravel, fine to coarse, r 7 47
Gravel, fine to coarse, red "contains some ¢ ay 3 50
Gravel, greenish-tan; contains clayi.ceeeeeees. 3 53

Clay, sandy, gray-tan...cc..ceeesecseces 13.5 66.5
Gravel, fine to coarse, yellow, red, black. 59.5 126

Clay, buff to pinK..cieceerereeecensenans 11.5 1317.5
Gravel, fine to coarse, red......... 5.5 143
Clay, sticky, buff............. 5 148
Gravel, fine to coarse, red 5 153
Clay, sandy, light-gray.. 5 158
Gravel, fine to coarse, red.. 19 177

Clay, sandy, gray. 2.5 179.5
Gravel, fine to medium, red . . 6.5 186
Clay, soft, gray..ccecceceecnecscssennees . 3 189
Gravel, fine to medium, red, yellow ceeee 4 193
Clay, sOft, graye.ievecrecsrereencsesceanes 4 197
Gravel, fine to medium, red yellow veess 10 207
Gravel, fine to coarse, red.......er 4 211
Clay, 50ft, gray..eeceveceeseres . - 4 215
Gravel, fine to medium, red.. 8 223

Gravel, fine to coarse, green.....ccecesevecesseaces - . 6 229.5
Shale, dark-gray to black with a shght green CaStarmerrrries cerssesasanes ceoes 10.5 240

15-1-15dd. Polk County. (8 ft north and 79 ft west of 8E cor. sec. 15.

1,670 ft. Depth to water not measured.

) Surface altitude,

Clay, silty, dark-brownish-gray..... sevesessesentatatentersnesontoncrrosascresane
Clay, very silty, light-brownish-gray.....ccceevuieeincanacnns
Silt, clayey, light-brownish-gray to yelloW...cceeerrecacanees
Silt, clayey, light-gray to brownish with ferruginous spots...
Silt, light-gray with ferruginous spots......... ceererensennne
Clay, silty, light-gray with a few ferruginous spots
Clay, silty, soil-like, soft, medium-dark-gray.........
Silt, clayey, mottled medium-~dark-gray and light-gray
Silt, clayey, medium-light-gray to medium-dark-gray.
Silt, slightly clayey, light-brownish-gray to pink..
Silt, slightly sandy, light-pinkish-brown to gray.
Silt, light-pinkish-brown to gray......cceeeeveranen .
Silt, sandy, light-pinkish-brown to gray.......eceieiescereeseecaecnas sesvasensse
Silt, sandy, light-gray to green; contains some 1mbedded coarse sand
and gravel..ccceeeinserasacenes sensensasasseessanes trereretesensasisenenaces
Silt, clayey to sandy, brownish-gray to pink.........
Silt, clayey, medium-light-brown to pinkish-brown.
Silt, sandy, light-gray....ceeeeecenees
Sand, medium to coarse, light-gray....... cesresranene
Silt, sandy, light-gray; contains silt layers...
Sand, fine to coarse, light to pinkish-gray.
Silt, slightly clayey, light-gray...cccceecsvnsensensecnsnncorans
Sand fine to medium coarse, light-gray thh black grams .
Silt, clayey, moderately calcareous medium-light~ gray, contains
pelecypod shells and fragments of gastropod shells.......c.ccvuvianneee
Sand, coarse, feldspathic, light- to pinkish-gray.....
Sand, coarse to very coarse, feldspathic, light- to pmk1sh GrAY.iesserasenes
Sand, coarse, light- to pmkxsh gray; contains some fine g'ravel and a
few black grains.,....... cesecsenes
Silt, light-brownish-gray..
Gravel, fine to medium, feldsp is
Clay shale soft, slightly calcareous yellowmh to hght-greemsh gray.....
Clay shale, moderately calcareous, medmm to yellowish gray;
contains ferruginous SEamS..iieuvierrseseaseenrsarectseaserenessosssasasssarenes
Clay shale, moderately calcareous, dark- -gray to bluck; contains some
aragonite and irONStONe....ceieeecerearsrarereesscsnccassocnneas eereccncenene cresetenee
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Table 7.-—Logs of test holes— Continued

15-1-34dd. Polk County. (8 ft north and 91 ft west of SW cor. sec, 34,) Surface altitude,
1,650 ft. Depth to water not measured; hole caved in at 105 ft.

Thickness | Depth
(feet) (feet)
Clay, loam, silty, dark-gray to BrOWn.....c.ceecescenceccecs reccevectsnscacanencs 2 2
Silt, Clayey, light-brownish-gray...ceccceeurecasenees cevaeren 4 6
Silt, clayey, light-gray to yellowish w1th ferrugmous spots,.. . 4 10
Silt, slightly clayey, light-gray to slightly yellowish gray.... . 23 33
Silt, clayey, light-pinkish to brownish=gray..c.cccceeseeeiecececcnne . 2 35
Clay, silty, light-brownish to reddish-gray ..c.ccievievecerannes . 5 40
Silt, clayey, slightly sandy, light-brownish to pmklsh-gray . 20 60
Silt, slightly sandy, light-brownish to pinkish-gray. 6 66
Sand, fine to coarse, feldspat]nc brownish-gray; contains some fine
gravel .................................................. cesesssaescsanreseninees crseee 9 15
Sand, medium to coarse, with some fme gravel, brownish- gray 10 85
Sand, medium to coarse, brownish-gray. 5 90
Sand, medium to coarse, brownish-gray; contains some fine gravel
and a thin silt layer 3L 92 fhurvrreresuenmesseensensmens apsassnsans [ 10 100
Sand, medium to coarse, and fine to medmm gravel brownish-gray..... 5 115
Sand, medium to coarse, and fine gravel, brownish-gray...... [STTTORPPIPNN 10 125
Silt, and interbedded fine sand, light-gray ... 5 130
Silt, sandy, medium-light-gray; contains a thin 511t layer at 132 ft 5 135
Silt, soft, medium-light-gray..ccceseeeevaemensncaces ceresensrrranaans 9 144
Sand, fine to medium, light-gray with a few black grains.. . 21 165
Silt, clayey, soft, hght greenish-gray.....coceveerecnaeoanne 15 180
Silt, clayey, moderately calcareous, foss1hferous moderately calcar-
eous, medium- to light-greenish-gray ..c..ccceecureerens cosesaresussssrsansans 5 185
Silt, clayey, calcareous, fossiliferous, medium- dark gray to bluish-
BT2Y iereuatanrssaesntonssssninentosssanansneasvanerosansoaastassnan teeeestecnrscnsncersenn 5 190
Silt, clayey, calcareous fosslhferous medmm -gray; contams many
calcareous silt concretions,....... coienes 7 197
Sand, medium to coarse, Silty, ray....cecieeercescrerasecscsasassonne 3 200
Clay, silty, chalky, calcareous, dark-bluish-gray; contains a few
£0551] fragments. einieiiiiieriesicienncanncercssesesonsasrassansessssosasancnne 3.5 203.5
Sand, medium to coarse, and some fine gravel, greenish-gray............ 6.5 210
Sand, medium to coarse, and fine to coarse gravel, feldspathic,
greemsh to pinkish=gray...cecseeececarecrnsnensace 79.5 289.5
Clay shale, soft, dark-gray, partly yellowmh gray.. 11.5 301
Clay shale, slightly calcareous, dark-gray; contains ferruginous seams... 4 305
Clay shale, hard, moderately calcareous, grayish-blacK....c.ccieiuenns 15 320

15-2-6dd. Polk County. (255 ft north of SE cor. sec. 6, on west edge of road.) Surface
altitude, 1,525 ft. Depth to water, 5,0 ft, July 21, 1942,

Road filliiueisiieeeceeniniiirenniusaisniesenrereioasssisanesecnssnsesonces 5 5
Sand, and fine to coarse gravel, red and green.. 5 10
Clay, silty, greenish-gray......c..c.... revenesenes 3 13
Clay, sticky, limy, buff to tan... 23 36
Clay, limy, hard, white to tan... 1 37
Clay, sticky, limy, tan to pink......... 22 59
Gravel, fine to coarse, green and red......... 24 83
Clay, silty, gray........ esesercarerercnnania 2 85
Gravel, fine, green; contains some clay... 2.5 81.5
Clay, sandy, greenish-gray...ceeeeeees vereses 3.5 91
Gravel, fine, green...... 2 93
Clay, sandy, green ... 6 99
Clay, sandy, sticky, tan and gray.. . 50 149
Limestone, Very hard...i.ceceeessererencncncsocesescssonosessacsrsonsscrcasarcssnsacens .5 149.5
Gravel, fine, compact, green; contains some calcareous fragments

iN SAMPLe. iiuieierierciarnersteceeoncecsosscasnsaraaseasnsescssrcssnne cesvnne cevenees 18.5 168
Shale, gray to rusty........... sosvacnes 169
Shale, rubbery, compact, black..... 11 180

15-2-17bb. Polk County. (120 ft south of NW cor. sec. 17, on east edge of road.) Surface
altitude, 1,533 ft. Depth to water, 5.5 ft, July 22, 1942,

Road fill........... creeverronanes rerreeenteasenaaensareses 4 I 4
Sand and fine to coarse gravel red...... teeessmeasentcssatsnsttroneassersrornssane 2
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Table 7.~ Logs of test holes—— Continued
15-2-17Tbb—Continued

81

Thickness | Depth

(feet) (feet)
Clay, taN.cccrerereicsccncesenees vevereeesnraseens tereenenaacens 1 22
Clay, sandy, greemsh T2V varenrenencrnceasaanscesnsencansosnons ceseestrensesacnnaes 2 24

Clay, silty, dark-gray to black; contains a few sand grains and small

PebbleSicieeriaiiirincscaneraransasesnans tetnesencrensnrenen verterseessessasessasases 32 56
Clay, tan to pmk contams a few sand grains.....ceceeeeen 1 63
Clay, tan to pink; contains limy streaks and lime pebbles 5 68
Clay, silty to sandy, sticky, tan.icic.ceceireenercererenenceses 9 117
Clay, sandy, tan to gray-brown...... e 6 83

Clay, sandy, gray.c.cccecseceses 1.5 84,5
Gravel; contains tan sandy clay... 4.5 89
Clay, sticky, light-gray........ 5 94
Clay, sandy, greenish-gray. 6 100
Clay, sandy, gray-brown...... e 4 104
Clay, tan; contains lime pebbles, 1 105
Clay, sandy, gray....c.cececesecences 19 124
Clay, gray; contains lime pebbles......... 7 131
Clay, white to tan; contains limy pebbles. 7 138
Clay, dark=gray..ccececescercrcsesssssesasenence 7 145
Sand and gravel, red . 8 153
Clay, sandy, gray...c.... 12 165
Sand, clayey, gray... 5 170
Gravel, fine, red..c.cccsvoecrcennes 6 176
Clay, sandy, gray; contains a fow caleareous pebbles...... 2 1178

Gravel, fine to medium, green, contains calcareous pebbles.. 9.5 187.5
Shale, greeN....cccccevecrscecnssrorsonanenes ceeseserensesensnsesevevens . . .5 188
Shale, tough, rubbery, BIACK comveressssresesmseseseseserevrvsrarrerenrrers teereus 12 200

15-2-19aa. Polk County. (145 ft south of NE cor. sec. 19, on west edge of road,) Surface
altitude, 1,545 ft, Depth to water, 5.6 ft, July 26, 1942,

Road filli.ciseveioiininnicncncnnes vessnse ceessecarssaecane msrnasssssnansasenseannarananns
Clay, sandy, buff........ .
Clay, sandy, gray- brown....

Sand and fine gravel, red....cceeeees

Sand and fine to coarse gravel, red
Clay, taniccveieienieincncncinannese cvecneee
Clay, silty, graV.iccccceicesensens

Sand, clayey, gray; contains some pebbles..........
Sand and fine gravel...
Silt, gray..cccevesceennss
Silt and fine gravel
Clay, silty, gray..ceccceccncesians .
Gravel and limestone pebbles ..... .
Silt, gray; contains limy pebbles..... . .
Clay, SIItY, SraY.cceececssrecsssscnsccnaninns teeessscecsrsssssatorsensstnasanassen
Sand and fine to coarse gravel, green, gray and red; contains some

limy pebblesi.iiiiiiieeracane ceesessssnsans akaxasnassnsnesnnnashaunsasesnn veereronas
Clay, silty, greenish-gray....
Clay, silty, gray~brown to pink..c.cccceeencecenns
Sand and gravel; contains some tan clayey sand.
Clay, greenish to dark-gray.....cceeevecuenrercannss

sscesne

Clay, soft, sticky, dark-gray ceeasessrcseanecseas .
Gravel, ime to medium, gray; contains some calcareous pebble . .
Clay, st.lcky, toUgh, GIaY.eeecensesererarscsessonsassanens vessnssene

Clay, sticky, dark-gray........ cessessacenses

Clay, dark-gray to black; contains marcasite.........

—
o
crenenen
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1522-20cc. Polk County. (68 ft east of SW cor., sec. 20, on north edge of road.) Surface
altitude, 1,579 ft. Depth to water, 29. 9 ft, July 26, 1942,

Soil brown.......... PP coenence sesearsserssnssnsesian ceseeenes
Clay, sandy, buff.
Silt, dark- brown to black..

5
39
42
54
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Table 7.— Logs of test holes— Continued
15-2-20cc —Continued

Thickness | Depth
(feet) | (feet)
Sand, silty, tan..... 3 57
Gravel, fine to medium, red. . 3 60
Sand with a little fine gravel, compact.. veses 15 75
Silt, dark-gray to blacK..ccesveesreerernrncsrerersnserecaconsennes 1 76
Gravel, fine to coarse, gray; contains calcareous pebbles. 1.5 7.5
Clay, black; contains some sand and few pebbles.....c..... 7.5 85
Sand, fine, brown........ veeseessnssessnsannas ceesennens 7 92
Clay, silty, gray; contains calcareous pebbles below 95 ft.. 13 105
SIILY, DrOWN.ieisctanesrnencereireecrscasesorsonssnssesrosense 15 120
10 130
17 147
3 150
9 159
. 6 165
gray, green and red; contains a small amount of gravel 5 170
Sand and green gravel; contains some calcareous pebbles...... 3 173
Clay, light-gray tO TUStY.eecsceerseesscessssanressnssrssssnsssecsnsssssooses " 3 176
Shale, dark-gray to blue-black; contains marcasite below 190 ft..eoveueesnes 54 230
15-2-31aa. Polk County., (11 ft south of NE cor. sec, 31, on west edge of road.) Surface al-
titude, 1,696 ft, Depth to water, 132 ft August 27, 1949.
Loam, silty, brownish-gray............ teetetescasesasesrnantassestnasrnsens cesenssene 1 1
Silt, clayey, buff..icccererenene .5 L5
Silt, clayey, buff; contains iron stain.i....eee. 5 6.5
Silt, sandy, calcareous, gray; contains rootlets and snail shells, . 3.5 10
Silt, sandy, calcareous, buff; contains snail shellS...eceseereseoses creses 21 31
Silt, clayey, calcareous, buff... 8 39
Silt, sandy, dark-brown to gray.... 4 43
Silt, clayey, gray; contains some meditm sand..ceceeeesrsececcnces . 2 45
Silt, sandy, buff-gray with a tan tinge....ccceeeees 5 50
Sand, fine to coarse, silty, tannish-gray. 5 55
Sand, fine to coarse, light-gray......... .. 5.5 60.5
Sand, very fine to fine, silty, slightly calcareous, gray. 2.5 63
Silt, fine sandy, slightly calcareous, hght—bu.ft‘-gray.. cesesesivanses 3 66
Sand, very fine to fine, medium- browmsh “GIAY eeeresesseseruonsrsoscatansanans 4 70
Silt, very fine to fine sandy, slightly calcareous, light- gtay, contains a
few 1imonitic fleCkS.iiumuiiirrresiortesnsesrenssssesrnsossorsonossasessessrsoseasses 10 80
Sand, very fine to coarse, very silty, hght-buff gray with a few limonitid
F1€CKS veuareresrerrennreens eeesssanainesiane reeesrseisseseninaaes 4 84
Sand, fine to very coarse, light-gray.......... 3.5 87.5
Sand, fine, and gravel, medxum, brownish-gray w1th very shght iron
5t2ining..cceecennes teeesesasEnstteicsentsnonterssrasreneactensetatenansntese 16.5 104
Silt and sand, mterbedded hght g'tay ....... ceecesssescrsncnasncnsesnstsntssansnrane 6 110
Sand, fine to coarse, hght- to pmkxsh-browmsh-gray. contains some fine
to medium gravel....cccceveaee. etteenesausnineusnstasateisBonsascoanoREsROITIOUOREIROSE 39.5 149.5
Clay, silty, light-gray; contams weathered clay granules cee 3 152.5
Sand, fine to coarse, light-gray.....c.cc.s cesvernsas ceeserteennsacncacensnns sessescarss 10.5 163
Silt and siltstone, brownish- -gray with a green tinge; contains rounded silty-
clay granules........ ceenesn secscrstersssesasenassesanes 2.5 165.5
Silt, moderately clayey, hght medlum-gray, bluish tinge..... essenscesnne 4,5 170
Silt, slightly clayey to silty, light-buff-gray... . . 1 171
Sand, very fine to coarse, light-brownish-gray...c.cceeeseasseececereererirecnceens] 19 190
Sand, fine to coarse, slightly calcareous, light-medium-gray; contains
SCattered GraAVel cuiiicesecsiciessncscessissrosnsnsccnssssssssesssnsessonssnsansossonsane 1.5 191.5
Silt, coarse, slightly clayey, calcareous, light-medium-gray..c.ceceeacoces. 4,5 196
Clay, silty to moderately sandy, till-like, gravelly, calcareous, medium-
dark-gray.cueceeceeesseessenisisacnssssssconsosnnens censsvanse seesuce wrasessenee 5 201
Sand, very fine to coarse calcareous med:um gray... ccveesesnnssecrracnnsense 4 205
Silt, till-like, very sandy to gravelly, calcareous, medium-dark-gray...... 6 211
Sand, very fine to medium, slightly calcareous, medium-gray...ccevacasase 9 220
Sand, medium, to medium gravel, slightly calcareous, light-medium-
BIAY ieernscatstrcncerencscsscsosernenonsassnsnsorssasessssssnsssns 4.5 224.5
Silt, white calcareous mottlmg, hght medmm-gtay, contains a few root-
lets and Jimy nodules...iecereiercosecescscenesnssssesesssnsssasssosrorsascerasssseasns 5.5 230
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Thickness | Depth
(feet) (feet)
Silt, sandy, calcareous, slightly consolidated, light-medium-gray with
a brown tinge; contains Many rOOtletS.seureeeeenrascesesrorsosencenrensesnonsonns 5 235
Silt, clayey to sandy, calcareous, light- to medium-gray...cceeersescrernces 5 240
Silt, sandy, calcareous, light-medium to brownish-gray with some
mottling....... ebseereetancaserattsisnratasttnresnsnsnaracanas terereereesittainnrorenan 20 260
Silt, fine sandy, calcareous, hght browmsh -gray; contains a few shell
fragments.....oeeveiaiannnas sevesestaneane 23.5 283.5
Sand, very fine to fine, light-brownish-gray....c.ceeuue.. 4.5 288
Silt, very fine sandy, calcareous light-brownish-gray.......... .| 10.5 298.5
Clay, silty, calcareous, light-brownish to medium-dark-gray...ccccecvoennee 31.5 336
Sand, fine to coarse, shghtly calcareous, brownish-gray to medium-dark-
gray to greenish-gray..c.vceeeeesess vearessesncas restesetascrcasaatsetssasanasnassenss 33 369
Clay, shale, dark-gray with a shght-brovm tinge; contains a hard zone at
3715 ftuueernersecrencusreasmascsassocescrencanes cossrsssussrrssesesasessesann vereseennees 11 380

16-1-11bb. Polk County. (550 ft south of NW cor, sec. 11, east edge of road.) Surface alti-

tude, 1,457.8 ft. Depth to water, 5.1 ft, July 6, 1942,

Road filliiuseuerenienirennincacssssesssnesssesenssnne 5 5
Sand and fine to coarse gra.vel red.. 5 10
Gravel, fine to medium, red.......... cereressnssrinsanansinaneens ceeeene 5 15
Gravel, fine to coarse, green, gray and red; contains some sand. 14 29
Clay, thin, soft........... 1 30
Gravel, fine to coarse, green........ 10 40
Gravel, fine to medium, green, 4 44
Gravel, fine to very coarse, green.. ceneenn 5 49
Sand and fine to medium gravel, green... 4.5 53.5
Clay, green.iiicicecsesceescasencane vevensasen . 1.5 55
Gravel, coarse, green and red 3 58
Clay, sandy, Sray tO tAlu.cscseeseorseseraces 7 65
Gravel, fine to medium, gray, gxeen, “and red. 3.5 68.5
Clay, hght tan..... tertsettcrionecatsnscnanns 1.5 70
Clay, gray to tan; contains hmy streaks.. 16 86
Clay, yelloW...cicveresssaass cernsneenane 4 90
Clay, reddish.ciieceiireiecinceicnracenceans 4 94
Shale, light-greenish-gray to gray......... 3 97
Shale, dark-gray to black....... ceesnaninen . 13 110
Shale, black; contains gypsum Crystals....eecesesssresssercscsesreecssosseacossnnees | 30 140

16-1-14bb. Polk County. (75 ft south of NW cor. sec, 14, east edge of road,) Surface alti-

tude, 1,457,8 ft. Depth to water, 4.5 ft, July 6, 1942,

Road filliiieieeeaiereeiansiiieniennnnnsones teveerreeense tessesscnrsaressarsrsnnarenes vosesees
Sand and fine gravel, red
Sand and fine to medium grav
Gravel, fine to medium, red...
Gravel, fine to coarse, red....
Gravel, coarse, red.........
Clay, sandy, gray......
Clay, sandy, blue-gray...........
Clay, sandy, sticky, tan to gray..
Clay, soft, sticky, red..cccicveeesscrerscenesnnenans sreceescene
Clay, somewhat laminated, 11ght gray to dark- green ceven
Clay, gxay to dark- gxeen ..... aaRssaasnsannsnaneanas

Shale, cecracessensn

Shale, compact, dark-gray to black, with a greenish ca N

Shale, dark-gray to blaCK..ie.eeeescecerrssssneoseiossscasnanens .

Limestone, very hard; consists of thin shell fragments......... cosecaveencen

Shale, very tough, dark-gray to brownish-black; contains thm limestone
SETEAKS.vnrerersersreresercrsessorsseseseressasnos sesenens [N

Shale, hard, dark gray to browmsh black sensesserasasevenas
Limestone, very hard; contains layers of dark-brown to black shell..........

15
22

46
51
53
60
83
94
100
106
108.5
112
124
203
211
216

244
256
270
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Table 7, Logs of test holes— Continued

16-1-23bb. Polk County. (120 ft south of NW cor. sec. 23,east edge of road.) Surface alti-
tude, 1,458.4 ft, Depth to water, 3.5 ft, July 6, 1942,

Thickness | Depth

(feet) (feet)
SOLl, SANAY.ecreacansrrerrriiiscessssanssassarascrsssaccsasssssrssnsucssenasrssssesseseass 2 2
Sand and fine gravel, red; contains some medium gravel. 14 16
Sand and fine to medium gravel, red........ crescaresacsenans 1 23
Gravel, fine to coarse, loose, red. 17 30
Sand and fine gravel, red..c.cc.eenuen. 3 33
Gravel, fine to coarse, 100se, red....cueeees 17 50
Sand and fine to medium gravel, loose, red.. 10 60
Sand and fine gravel..icicicecerereeirecencencisenseeienaeres 4.5 64.5
Clay, sandy, tan to greenish-gray..... 5.5 70
Clay, sandy, greenish-gray to brown.. 13 83
Clay, sandy, compact, dark-brown to black. 11 94
Clay, compact, dark-gray to brown.......eeee. 6 100
Clay, tan to brown............ 3 103
Gravel, water-worn, yellow... 1 110
Gravel, fine, green to yellow. 4 114
Shale, light-greenish-gray..... eeereasesantarnisanens 1 115
Shale, compact, rubbery, dark-gray to black with a green CaStronn veees| 16 130

16-1-27aa, Polk County, (75 ft south of NE cor, sec. 27, west edge of road,) Surface alti-
tude, 1,469.3 ft, Depth to water, 4.1 ft, July 6, 1942,

Sand, fine..i..cccemeiriesnnancanens
Clay, silty, gray .
Sand and fine gravel, red....... seesesnssansenneassss
Gravel, fine to coarse, red; contains some sand..
Gravel, coarse, red...ccarccsecscescnnnes

Gravel, fine, red...cceceecconeneenss
Gravel, coarse to very coarse, red..

Clay, tan to brown; contains some gravel...cccvieearesercecsacenes .
Gravel, fine to coarse, compact, red; contains mostly medium gravel.....
Clay, sticky, compact, tan to gray-brown; contains some pink gravel......
Gravel, very coarse, red..sceee.. eeeresisesasenssssesersenesissennasistines
Clay, tough, compact, gray to brown...ceesesee
Gravel, very coarse, red; may contain clay..
Gravel, very coarse, red; contains clay..........
Gravel, fine to medium, yellow and red......... cesssreusecaracsasenrs .
Shale, tough, rubbery, dark-gray to black. .

139
144
153
159

)
3
15
21
4
4
7
12
Clay, sandy, tough, £210 0 DIOWIL evererserersencsenmesen ceessesrensanas 12 88
18
22
2
2
5
9
6
6 165

16-1-35bb, Polk County. (75 ft south, 15 ft east of NW cor. sec. 35, east edge of road.) Sur-
face altitude, 1,483,0 ft. Depth to water, 7.8 ft, July 6, 1942,

Soil, sandy.....eeeeieeecenee ceresreresasrasacansanen tessvesassessssnaresassereentnsasesnane 2 2
Sand, red.iciceiececnecerernnan 3 5
Gravel, fine to coarse, red.. 4 9
Gravel, coarse, red...... retcnnaeceen recosenseneraanans 1 10
Gravel, fine to coarse, r . 8 18
Clay, tough, compact, ohve-gray ecerneieneneenas . 5 23
Clay, sticky, compact, steel-gray.. 2 25
Clay, sticky, gra¥.iicecesceeecacceccescocssccnnse 6 31
Clay, soft, tan to buff...c.cceeieesecesecacanees 3 34
Sand and fine gravel, yellow and red........ eer 1 45
Sand and fine to coarse gravel, loose, yellow and red. 9 54
Gravel, fine tO MediUM. ciieercereserssesssssiancecesessrcssssneesssssncasosocssssnses 11 65
Gravel, fine to coarse, red...ccecees . 13 78
Gravel, very coarse, red %~ to 1-in. diameter... 12 90
Gravel, fine, red; coarse gravel from 110 ft.cicuiueese 23 113
Clay, compact, gray-brown; contains black streaks.... 4 117
Gravel, fine, red; may contain clay......... 2.5 119.5
Clay, sticky, light-whitish-gray to tan...... 125 132
Gravel, fine, red and yellow........... 3 135
Clay, sandy, gray-broWm.....cceceeeecesscesncressesseseesasensenns cerneee ceeererannnies 2 137
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Table 7.— Logs of test holes— Continued
16-1-1-35bb— Continued

Thickness | Depth
(feet) (feet)

Gravel, fine to medium, red to rusty; contains some coarse gravel... 11 148
Clay, dark-gray to blaCK..ceercerisrareaassvacanerecraissessassnccasssncnasasoses 2 150
Clay, compact, gray-brown......eessceee . el 1.6 151.5
Gravel, fine to medium, yellow and green......... ceseseanse vessnrrsncsncsnarssenns| 9.9 167
Shale, compact, rubbery, black with a slight green cast..ccccceececarsnssosecss | 8 175

16-2-29bb. Polk County. (1,056 ft south of NW cor, sec. 27, on west edge of road.) Surface
altitude, 1,601 ft, Depth to water, 4, 6 ft, July 20, 1942,

Soil, sandy....... ceesevacarsncnnnsesesarossnraran covenaes vemseness| B 5
Sand and fine to coarse gravel, red.. 24 29
Clay, gray-brown....... 2 31
Gravel, fine to coarse, red....eeecaceecnsesesessances 16 41
Shale, chalky, soft, white....ccsees 3 50
Shale, chalky, tan and yellow...... 17.5 67.5
Shale, calcareous, steel-gray.... 8.5 16
Shale, dark-gray to black....... 14 90
Shale, calcareous, dark-gray 5 95
Shale, calcareous, gray....... 4 99
Shale, hard, calcareous, light- gray. 4 103
Shale, dark-gray to black cessassesnsers 7 110
Shale, sticky, soft, blaCK..ieciessaceesancscacssororassesonsanen cereensenasens ceveerenees| 20 130

16-2-30dd1. Polk County. (225 ft north of SE cor. sec, 30, on west edge of road.) Surface
altitude, 1,519 ft, Depth to water, 5,0 ft, July 20, 1942.

Road filliiiissiraeesrcneisresrsesseancasenssonsaseee serserseansensnsssnsassiressenes ceseene 3 3
Sand and coarse gravel; contains large PEbDbleS.uiiiinairinirareaceceerscnsencannee 6 9
Clay, tough, tan..icssescseeierocecnscssanes .| 1.8 10.5
Clay, hard, sticky, greemsh gray 4.5 15
Sand and green fine gravel..i.veciecesrnnsacenencsssensan 3 18
Sand and fine to coarse gravel, red.. 14,5 32.5
Clay, tough, sticky, SraY...ceceeceeves 1.5 34
Shale, white...cccveeecrancnsnenaes cesencens J B | 35
Shale, hard, hole COVETEd AL SUTTACE.sresrseeverrsressersssssererrassesereresesenes| 2 317

16-2-30dd2. Polk County. (12 ft south of test hole 16-2-304d1.) Surface altitude, 1,517 ft.
Depth to water, 3.0 ft, July 18, 1942,

Road filliieueeceesecnrrasiocanncsnerorsennoracnns creeesere cernensenenonacans vereraees veranens| 3 3
Sand, with some fine to coarse gravel. 6 9
Clay, sticky, tan... 2 11
Clay, blue-gray...cceeeeeveces 5 16
Gravel, fine to coarse, red...cieess 17 33
Clay, tough and sticky, tan to gray. .| LS 34,5
Shale, chalky, white...c.cceirerncnenanes J 1 35.5
Shale, soft, yellow... 1.5 37

16-2-32¢cc. Polk County. (150 ft north of SW cor. sec. 32, on east edge of road.) Surface al-
titude, 1,526 ft. Depth to water, 8.5 ft, July 26, 1942,

SOi]l, SANAY.iiiaresesescacacsncnsessesasssasoasesonsesesaanersenseasarsnsosssossonsasansses o 5 5
Sand, clayey, buff......... 1 6
Sand and fine to coarse gravel, “red.... - 12 18
Clay, Pinkish-tan..iceceeecresareesasnrecsrssnscorscnsssssinsacssasesssnaneons 1 19
Clay, silty, gray; contains limy streaks and limy concretions,., 6 25
Clay, tan; contains a few limy CONCretionS...veeeceesseccrncsassencs 4 29
Clay, sandy, tan to pinK...cececeeeeeeee 9.9 38.5
Sand and fine gravel, green and red. 6.5 45
Sand and fine to coarse gravel green and re 11 56
Clay, silty, Sray..c.cccocecicrsnrascersnasensasonae . e 2 58
Sand and fme gravel green and red. veerrectsernnssnnsentosessessensasesrssessenesnnse] 9 67
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Table 7. — Logs of test holes— Continued

16-2-32cc — Continued

Clay, sandy, gray........
Clay, sandy, pinkish-brown
Clay, sticky, pinkish-tan....
Chalk, yelloW..cccovivereeeneensones .
Shale, chalky, yellow; contains hard streaks..

P T T T T T T T T YT Y P YRTT PR TYY

Thickness | Depth
(feet) (feet)
2.5 69.5
. 5.5 75
.22 917
cecennf 8 100
cosssescsnrene cesveneereniinenee| 16 115

16-2-36cd. Polk County, (75 ft west of SE cor.

altitude, 1,524 ft,

SW¥sec. 36, on north edge of road.) Surface
July 26, 1942,

Soil, sandy....ceeeeenneencasenene wen
Sand silty, soft, buff to gray vereee
Sand and fine to coarse gravel, red......
Gravel, fine to coarse, red..ccceeeecererens
Clay, sandy, blue-gray...cceeceneensee
Clay, sandy, sticky, pinkish-brown.
Sand and fine to coarse gravel red..
Clay, tal.icciccecesesecaneaens

Clay, dark browmsh-black contams shell fragments.
Clay, sticky, tan to gray...cccecssscess seereeaseraenn

Sand and fine gravel, red..

Clay, rusty ........... tercerencnancee sesorensnssscerasussnses
Gravel, fine to coarse, red contams some sand
Clay, sandy, gray......‘......

Gravel, fine to medium, red.......
Clay, silty, greenish-gray....ccceeeees
Gravel, fine to coarse, red..
Clay, sandy, gray.....
Gravel, fine to coarse, r
Clay, sandy, greenish-gray....
Clay, sandy, calcareous, tan..
Sand and fine gravel, red.........

Clay, Sticky, taN.ciisiiecencrecrecorsenscensansaseons
Clay, sticky, compact, dark-brownish-gray..
Clay, sandy, Sray..ccccieeseereceossscncessncnsnsens
Clay, sandy, gray; contains some coarse sand
Gravel, fine, red and green.......cceeeueeene
Clay, sticky, gray.....

ssecsse

ey
Lo

ey

[5G
o
b4
o

.

-

-

Gravel, fine to coarse green and gray.......

Shale, tough, sticky, blacK..c.iicecerisceresssrcrasssnsesesscasesnsesssns

win
[
o
(=]
.
(24
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Table 8.— Measurements of the water level in wells
[In feet below land-swface datum]

Wat, Water Water
Date level " Date T level " Date level
HOWARD COUNTY
15-9-16ad
Sept. 14, 1950 14,60f] Oct. 31, 1950 14.83 |[[Nov. 29, 1950 14.93
Oct, 2 14,58
15-9-17cc
Sept, 14, 1950 3.11|} Jan. 4, 1951 3.87 ||Mar. 30, 1951 4,85
Oct. 2 3.34 30 4,07 JlApr. 26 4,75
31 3.65|] Feb, 21 4,27 {{May 28 4,55
Nov. 29 3.63
15-9-17dd
Sept. 14, 1950 3.97|[ Aug. 24, 1951 3.38 |[Nov. 23, 1951 3.77
Oct, 2 3.32]] Sept, 25 3.60 ||IDec. 26 3.90
31 3.85]] Oct, 23 3.66 |[Jan. 25, 1952 3.72
July 26, 1951 2.97
15-9-23bb
Sept. 14, 1950 4,64 Feb. 21, 1951 3.75 ||Sept. 25, 1951 3.75
ct, 2 4,73|] Mar, 30 1.89 [|Oct. 23 3.51
31 4,43 Apr. 26 1.50 |INov., 23 3.54
Nov, 29 4,28|] May 28 1.92 [|Dec. 26 3. 60
Jan. 4, 1951 3.82|| juy 26 3.48 |[Jan. 25, 1952 3.33
30 4.01|| Aug. 24 3. 49
15-9-24aa
Sept. 14, 1950 6.28|] Oct. 31, 1950 6.90 [[Nov. 29, 1950 7.13
Oct. 2 6. 67
15-9-24bb
Sept, 14, 1950 3.89]] Oct. 31, 1950 4,33 [[Nov. 29, 1950 | 4,57
Oct, 2 3. 86
MERRICK COUNTY
11-8-3dd
May 7, 1946 2.31]| Nov. 3, 1947 2,27 J|Jan. 3, 1950 1.45
June 4 2,10|| Jan. 5, 1948 1.58 ||[Feb., 27 1.17
July 9 2,90 )| Mar, 17 .55 ||[May 1 1,82
Aug. 6 3.09 || May 3 1,30 Jjuly 3 2.41
Sept. 4 3.22|| july 5 2,41 [Sept, 13 2.37
Oct. 3 2,29 || Sept. 2 3.25 [[Oct. 12 2,14
Nov. 5§ 1,04|| Nov. 2 2.29 [lNov. 6 2.02
Dec. 2 1.88 || Jan.” 5, 1949 1.89 [ran.” s, 1951 1,42
Jan, 6, 1947 1.95{| Apr. 12 1.37 [|IMar. 26 1.585
Mar, 7 1.54]| jay 5 1.80 [[May 1 1.39
May 8 2.34 || Sept. 6 1.82 [Nov. 6 1.66
July 10 1.85 ]| Nov. 1 2,10 [Jan. 25, 1952 1.58
Sept. B 3.32
11-8-8bb
July 25, 1946 11,10 || Apr. 12, 1949 8.69 [|lOct. 12, 1950 10,15
Mar, 17, 1947 10.02 |§ Feb, 27, 1950 10,178 ay 1, 1951 8.54
Mar, 17, 1948 10. 20
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Table 8,— Measurements of the water level in wells— Continued

Water Water Water
Date level Date level Date level
MERRICK COUNTY —Continued
11-8-16¢cb
Mar, 17, 1947 5,40 Apr. 12, 1949 2.85 |{Oct. 12, 1950 5.58
Mar, 17, 1948 5.50 Feb., 27, 1950 5.71 |May 1, 1951 4,62
12-7-4dc

Mar, 17, 1947 8.10 Apr. 12, 1949 7.51 |[Oct. 12, 1950 8.40
Mar, 17, 1948 8.38 Feb, 27, 1950 8.89 |May 1, 1951 8.35

12-7-Taa
Jan, 4, 1946 6.36 July 10, 1947 4,34 (l]Jan. 3, 1950 7.01
Feb, 13 6.37 Sept, § 6.55 |[Feb, 27 6.94
Mar. 12 6.20 Nov. 3 7.12 ||May 1 6.79
Apr. 9 6.11 Jan. 5, 1948 7.10 [[July 3 6. 69
May 17 6.46 Mar. 1 6.69 |[Sept. 13 6.48
June 4 6,37 May 3 6.72]|Oct. 12 6.53
Juy 9 6,62 July 5 6.19||Nov. 6 6.179
Aug. 6 6.98 Sept. 2 6.47{{Jan. 8, 1951 6.91
Sept. 4 7.32 Nov. 2 7.16||Mar, 26 6.56
Oct. 3 7.26 Jan. 5, 1949 6.82||May 1 5.93
Nov. 6 6.64 Mar, 9 6.19([July 24 5.15
Dec., 2 6. 00 Apr. 13 4,72||Nov. 6 6. 00
Jan. 6, 1947 6.24 || Juy 5.13|[jan. 22, 1952 6.04
Mar, 6 6.25 Sept. 1 6.44 25 6.14
May 8 5.62 Nov., 1 6.74

12-7-1Tbe
Mar. 17, 19417 7.68 Apr. 13, 1949 6.48(]|Oct. 12, 1950 7.67
Mar., 16, 1948 7.85 Feb, 28, 1950 8.15}{May 1, 1951 7.98

12-8-7dc
May 8, 1946 12,50 Jan. 5, 1948 10.84||Feb. 27, 1950 9.62
June 4 11,32 Mar. 16 10,66||May 1 9.64
Juy 9 10.87 || May 3 10.46([Juy 3 9.39
Sept. 4 13.79 July S5 10.16||Sept. 13 11.38
Oct. 3 12,40 Nov. 2 10.52]{Oct. 12 9.61
Nov. 6 11,73 Jan. 5, 1949 10.60||Nov. 6 9.10
Dec. 2 11,44 Mar. 9 9.97||Jan. 8, 1951 9.47
Jan, 6, 19417 11.26 Apr. 13 9.179|[ Mar, 26 9.52
Mar. 7 .15 || Juy 5 8.55|| May 1 9.43
May 8 10.92 || Sept. 6 10. 05| July 24 8.54
July 10 9.44 Nov. 1 9.50|{Nov. 6 9.16
Nov. 3 10.98 Jan. 3, 1950 9.55(|Jan. 25, 1952 9.25

12-8-10cc
Mar. 7, 1947 7.72 Apr. 13, 1949 8.52]||Oct. 12, 1950 7.65
Mar. 16, 1948 8. 02 Feb. 27, 1950 7.30

12-8-12cc
Mar. 7, 1947 4,56 Apr., 13, 1949 2.82({Oct. 12, 1950 4,87
Mar, 16, 1948 5.30 Feb. 27, 1950 5.35|{ May 1, 1951 3.1
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Table 8,— Measurements of the water level in wells— Continued

Water Water Water
Date level Date level Date level
MERRICK COUNTY — Continued

12-8-20cc
Mar, 7, 1947 18. 40 Apr. 13, 1949 17,02 ]|Oct. 12, 1950 18.41
Mar. 16, 1948 18. 52 Feb, 27, 1950 17.55

12-8-28dc
Jan. 4, 1946 1,95 || quy 10, 1947 0.59 [[Nov. 1, 1949 2,42
Feb. 1.80 Sept. 5§ 3.02 |{Jan. 3, 1950 2.35
Apr. 9 1,59 Nov. 3 3.30 |[|Feb. 27 2.05
May 17 1,96 Jan. 5, 1948 2.77 ||[May 1 1.86
June 4 1.55 Mar, 17 1,88 (|July 3 1.80
Juy 9 2,15 May 3 1,90 |[[Sept. 13 1.61
Avg. 6 2.87 || yay 5 1.94 [{Oct. 12 1.70
Sept. 4 3.40 Sept, 2 2.60 |[|Nov. 6 1.96
Oct. 3 3.32 Nov., 2 3.12 {{Jan. 8, 1951 1.94
Nov, 6 2.20 Jan. 5, 1949 3.42 ||Mar, 26 1.19
Dec, 2 1,24 Mar, 9 1,34 ||[May 1 +.17
Jan, 6, 1947 1.52 Apr. 13 +.11 ||Juy 24 +.91
Mar, 7 1,52 July 5 1.80 ||Nov. 6 1,84
May 8 1.00 Sept. 6 1.75 |[{Jan. 25 1.70

13-6-2bc
Jan. 4, 1946 5.36 Sept. 4, 1947 6.72 [|[May 4, 1950 5.69
Feb. 12 5.29 Nov. 11 6.91 [|June 28 5.89
Mar, 12 5.04 Jan. 13, 1948 6.73 ||Aug. 29 5.09
Apr. 9 4.87 Mar, 18 5.86 []Oct. 5 5.70
May 17 5.11 May 8 5.80 30 5.89
June 4 5.08 July 13 5.85 |{Nov, 27 5.98
July 9 5.46 || Sept. 2 6.35 [[Jan. 8, 1951 6.04
Aug, 6 6.59 Nov. 2 6.85 |[May 7 4,93
Sept. 4 6. 66 Jan. 5, 1949 6.52 |[|July 26 4.85
Oct. 3 6.59 Mar. 8 5.25 ||Aug. 24 5.30
Nov. 6 5.82 Apr, 12 4,36 ||Sept. 25 5.49
Dec. 2 4.62 July 12 5.05 [[Oct. 23 5.31
Jan. 3, 1947 5.09 Sept, 2 6.30 |[Nov. 23 5.47
Mar, 17 5.10 Nov, 7 6.23 [|Dec. 26 5.43
May 1 5.61 Jan. 11, 1950 6.36 ||Jan. 24, 1952 5,13
July 8 4.41 || Mar. 14 6. 00

13-6-4bb
Mar, 7, 1947 9.30 Apr. 12, 1949 8.53 [[Oect. 12, 1950 10,01
Mar. 18, 1948 9.62 Mar, 13, 1950 10.16 ||May 1, 1951 9,62

13-6-Tbb
Jan. 4, 1946 5.58 || May 8, 1947 4.47 |[[sept. 6, 1949 6. 00
Feb. 13 5.61 July 10 4.09 (|Nov. 1 6.16
Mar, 12 5.45 Sept. 5 5,98 {lJan. 3, 1950 6.30
Apr. 9 5.18 Nov. 3 6.54 ||Feb, 27 6,217
May 1 5.48 Jan 5, 1948 6.60 [{May 1 5.92
June 4 5.20 || Mar. 17 6.02 [[July 3 6.05
July 9 5.45 May 3 5.89 |{Sept. 13 5.98
Mg, 6 5.96 July 5 5.50 ||Oct. 12 6.09
Sept. 4 6.45 Sept, 2 5.94 [INov. 6 6.22
Oct. 3 6.50 Nov, 2 6.60 [{Jan. 8, 1951 6,33
Nov, 6 5.178 Jan. 5, 1949 6.42 ||Mar. 26 6. 03
Dec. 2 5.00 Mar., 9 5.53 [|May 1 5,52
Jan, 6, 1947 5.15 Apr, 12 4,16 {|July 24 4,58
Mar, 17 5.26 July 5 4.50 [|Nov., 6 5,38
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Table 8,— Measurements of the water level in wells— Continued

Water Water Water
Date level Date level Date level
MERRICK COUNTY — Continued

13-6-15¢cb
Mar. 7, 1947 6.54 Apr. 12, 1949 5.49 [[May 7, 1951 6,66
Mar, 17, 1948 6.86 Oct, 12, 1950 7.46

13-6-19cb
Jan. 4, 1946 4,24 May 8, 1947 3.68 |l Sept. 6, 1949 4,13
Feb, 13 4.34 July 10 3,10 |[Nov. 1 5.18
Mar, 12 4,13 Sept. 5 5,13 |[{Jan. 3, 1950 5.38
Apr. 9 3.98 Nov. 3 5.74 |[Feb. 27 5.29
May 7 4,17 Jan. 5, 1948 5,75 {[May 1 5.00
June 4 3.87 Mar, 17 5,07 |[July 3 5.10
Jay 9 4.47 May 3 4,86 || Sept. 13 4.5
Aug. 6 5.18 Juy 5 4,72 {|Oct. 13 4,94
Sept, 4 5.50 Sept, 2 5.02 [|Nov. 6 5.18
Oct. 3 5,58 Nov. 2 5,75 |{ Jan. 8, 1951 5.217
Nov. 6 5.00 Jan, 5, 1949 5.39 || Mar. 26 4,178
Dec. 2 4,31 Mar. 9 4,59 [[May 1 4,14
Jan. 6, 1947 4,50 Apr, 12 3.34 (| Juy 24 3.82
Mar. 17 4,39 July 5 3.52 ||Nov. 6 4.19

13-6-28bb
Apr. 8, 1946 5.99 Sept. 4, 1947 7.40 {|Jan. 3, 1950 6.58
May 17 6.18 Nov. 38 7.15 11 6.55
June 4 6,32 Jan. 5, 1948 6.83 || Feb. 27 5.94
July 9 6,77 Mar, 17 6.16 | May 1 6.25
Aug. 6 7.25 May 3 5.82 |[ uly 3 7.00
Sept. 4 7.49 Juy 5 5.59 || Sept. 13 6.95
Oct. 3 7.00 Sept. 2 7.22 || Oct. 12 6.75
Nov. 6 6.78 Nov, 2 7.12 || Nov. 6 6.69
Dec. 2 5.85 Jan. 5, 1949 6.40 || Jan, 8, 1951 6.05
Jan. 6, 1947 5.12 Apr, 12 5.31 || Mar, 26 5.54
Mar, 17 5.16 July 5 5.35 || May 1 5.44
May 1 5.80 Sept, 2 7.14 || Nov. 6 6.09
July 8 5.47 Nov, 1 6.85

13-7-4bc
Jan. 4, 1946 7.19 May 8, 1947 6.29 || Sept. 6, 1949 4,62
Feb. 13 7.20 July 10 5.23 || Nov. 1 5.05
Mar, 12 7.34 Sept. 5 5.95 || Jan. 3, 1950 5.36
Apr. 9 7.38 Nov. 3 6.06 || Feb. 27 5.50
May 17 7.46 Jan. 5, 1948 6.36 || May 1 5,60
June 4 6.20 Mar. 17 3,40 [ July 3 5,79
Juy 9 6.7 May 3 5.65 || Sept. 13 5,21
Aug, 6 6.717 July 5 4,30 {| Oct, 13 5.27
Sept, 4 7.07 Sept. 2 4,61 || Nov. 6 5,52
Oct. 3 7.20 Nov, 2 5.35 (| Jan. 8, 1951 5.88
Nov. 6 6,73 Jan. 5, 1949 5.52 || Mar, 26 5.80
Dec. 2 6,48 Mar, 9 2,95 || May 1 5.58
Jan. 6, 1947 6.57 Apr, 13 3.67 || Juiy 24 4,63
Mar. 6 6,88 July 5 4,25

13-7-Tcd
Mar, 17, 1947 8.45 Apr. 12, 1949 6.39 [ May 1, 1951 8.16
Mar, 17, 1948 7.86 Oct, 13, 1950 7.40
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TABLE 8
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Water Water Water
Date level Date level Date level
MERRICK COUNTY — Continued
13-7-10cc
Mar, 7, 1947 9.55 Apr. 12, 1949 7.81 |[ Oct. 13, 1950 9,34
Mar, 17, 1948 9.08 Feb, 28, 1950 9.32 || May 1, 1951 9.59
13-7-16cc
Oct. 26,1949 | 11.35 || oct. 13,1950 | 1190 |
13-7-22dc
Mar, 17, 1947 4,94 Apr, 12, 1949 2.79 || Oct. 13, 1950 5.69
Mar, 17, 1948 5.36 Feb., 28, 1950 5.85 || May 1, 1951 4.12
13-7-29¢cb
Mar. 12, 1946 2,07 July 10, 1947 2,75 || Sept. 6, 1949 2.52
Apr. 9 2.62 Sept. 5 3,64 || Nov. 1 2,72
May 7 2.88 f| Nov. 3,02 || Jan.” 3, 1950 2.40
June 4 1.98 Jan, 5, 1948 2,49 || Feb., 27 1.85
Juy 9 3.58 Mar, 17 2,10 || May 1 3.18
Aug. 6 4,07 May 3 173 | July 3 3.24
Sept. 4 3.74 Juy 5 2.49 || Sept. 13 3.08
Oct. 3 3.58 Sept, 2 3.50 || Oct. 13 2.67
Nov, 6 1,00 Nov. 2 3.07 || Nov. 6 2.12
Dec, 2 1,88 Jan, 5, 1949 2.09 || Jan. 8, 1951 2.49
Jan. 6, 1947 2.50 Mar, 9 .40 [ Mar, 26 1.25
Mar, 7 2.20 Apr, 13 .68 || May 1 .18
May 8 252 | qy 5 2,67 | July 24 2.89
13-7-30cc.
Mar, 7, 1947 16, 60 Apr, 12, 1940 14,68 || Oct, 13, 1950 15.97
Mar. 17, 1948 16.23 Feb, 27, 1950 16,22 || May 7, 1951 15.36
13-7-36¢cb
Mar. 17, 1947 8.93 Apr, 12, 1949 7.51 || Oct. 12, 1950 9.88
Mar. 17, 1948 9.29 Feb, 27, 1950 9.72 § May 1, 1951 8.99
13-8-1cb
Oct. 26,1949 | 6.02] oct. 13,1950 | s.68]
13-8-9¢d
Oct. 26,1949 | 9.40 oct. 13,1950 | s.98]
13-8-10cd
Mar, 7, 1947 6.30 Apr. 12, 1949 2,79 || Oct. 13, 1950 6.17
Mar, 17, 1948 6. 50 Feb, 27, 1950 6.30
13-8-14cc
iy 22,1050 | 7.8 oct. 13,1950 | 8.3
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Table 8.~ Measurements of the water level in wells— Continued

Water Water Water
Date level Date level Date level
MERRICK COUNTY —Continued
13-8-19bb
oct. 25,1949 | 5710 oct. 13,1950 | 5.95 ||
13-8-20cb
Mar, 17, 1947 15,20 Apr, 12, 1949 11,13 || Oct. 13, 1950 14,64
Mar, 17, 1948 15,10 || Feb. 27, 1950 13.32 || May 2, 1951 1.63
13-8-27dc
Mar. 17, 1947 14,58 Apr. 12, 1949 12,60 || Oct, 13, 1950 12,33
Mar. 17, 1948 13.54 Feb. 27, 1950 12,44 {| May 2, 1951 12,90
13-8-32dd
Mar, 17, 1947 11,42 Feb, 217, 1950 9.22 || May 2, 1951 9.06
Mar, 17, 1948 10,52 Oct, 13 8.18
14-4-18bb
Apr. 9, 1946 3.98 Jan, 12, 1948 4,33 || Mar. 14, 1950 3.90
May 17 4,04 Mar, 18 3.10 || May 4 4,07
July 8 4,53 || May 1 4.02 || june 29 4.78
Aug., 5 5,29 July 12 4,32 || Aug. 28 4,66
Sept. 3 5.72 Sept. 1 4,90 || Oct, 5 4.59
Oct. 10 3.89 Nov, 1 5,05 || Nov. 1 4,72
Nov., 4 4,22 Jan, 3, 1949 2,97 30 4,53
Dec. 9 3.52 Mar, 17 1.97 |{ Jan. 8, 1951 4,417
Jan. 2, 1947 4,06 || Apr. 12 2.62 || Mar. 14 4,17
Mar, 17 3.68 July 12 3.75 || May 17 3.18
May 17 3.97 Sept. 1 4,73 |l Aug. 22 3,72
Juy 7 3.46 Nov. 17 4,47 || Nov. 6 4,44
Sept, 3 5.45 Jan. 9, 1950 4.55 || Jan. 22, 1952 3.80
Nov, 10 4,92
14-5-3dd
Aug. 1, 1950 3.92 Nov, 30, 1950 4,4 Mar. 30, 1951 2.47
28 3.45 Jan, 4, 1951 4,54 || Apr. 30 2.13
Oct. § 4,19 30 4.56 || May 28 3.31
Nov. 1 4,60 Feb, 21 4.47
14-5-4bb
Aug, 1, 1950 5.12 Oct. 5, 1950 5.56 || Nov. 30, 1950 6.02
29 5.14 Nov. 1 5.71
14-5-4cb
Aug. 1, 1950 10.21 Oct, 5, 1950 10,65 || Nov. 30, 1950 11,01
29 10.10 31 10. 89
14-5-6aa
Mar, 17, 19417 7.42 Apr. 12, 1949 3.12 || Oct. 17, 1950 8.49
Mar, 18, 1948 8.175 Mar, 13, 1950 8.83 || May 7, 1951 7.117
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Date Water Date Water Date Water
level - level level
MERRICK COUNTY— Continued

14-5-Tob
July 31, 1950 3.00 Oct. 5, 1950 4.06 || Nov, 30, 1950 4,01
Aug. 29 3.172 Nov, 1 4,24

14-5-Tce
Mar, 7, 1947 5.35 Apr, 12, 1949 3.80 || Oct. 17, 1950 6.22
Mar, 18, 1948 5.62 Mar, 13, 1950 5.00 }l May 7, 1951 4,95

14-5-8cc
May 15, 1950 5.84 ” Oct. 17, 1950 6.21 ”

14-5-9bc
Aug, 1, 1950 4,80 Oct, 5, 1950 4,84 || Nov, 30, 1950 5.36

29 4,60 Nov. 1 5.12

14-5-9cc2
Mar, 17, 1947 5.50 Mar, 8, 1949 5.93 || Nov. 1, 1950 6.46
May 17 4,80 Apr, 12 4,84 30 6. 62
July 8 4,56 July 12 5.05 |f Mar, 15, 1951 7.00
Sept. 4 6. 65 Sept, 2 6.62 || May 7 5.61
Nov, 11 7.14 Nov. 17 6.47 || Juy 26 4,95
Jan, 13, 1948 7.06 Jan, 11, 1950 6.79 || Aug, 24 5.60
Mar, 18 6.54 Mar, 14 6.52 (| Sept. 25 5.81
May 8 6,25 May 4 6.41 || Oct. 23 5.91
July 18 6. 00 June 29 6,53 || Nov, 23 6.04
Sept, 2 6,44 Aug. 1 5.99 (| Dec. 26 6.15
Nov., 2 7.09 29 5.70 (| Jan. 24, 1952 5.93
Jan. 5, 1949 6. 69 Oct. 5 6.23

14-5-15da
Mar, 7, 1947 6. 04 Apr. 12, 1949 4.36 || Oct. 5, 1950 7.19
Mar, 18, 1948 5.68 Mar, 13, 1950 6,56 || May 7, 1951 5.59

14-5-17dd
Aug, 1, 1950 9.563 Oct. 5, 1950 9.52 (| Nov. 30, 1950 9.94

29 8.94 Nov. 1 9.94

14-5-19bb
July 31, 1950 6.06 Oct, 5, 1950 6.46 || Nov. 30, 1950 6. 80
Aug, 21 6.00 Nov. 1 6, 63

14-5-28cb
Mar, 17, 1947 6,61 Apr, 12, 1949 3.178 || Oct. 17, 1950 5.95
Mar, 18, 1948 5.32 Mar. 13, 1950 5.84 (| May 17, 1951 5.32

341938 O -55 - 7
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Table 8,— Measurements of the water level in wells— Continued

Water Water Water
Date level Date level Date level
MERRICK COUNTY —Continued

14-5-31be
Mar. 7, 1947 3,01 Apr. 12, 1949 2,05 || Oct. 17, 1950 4,52
Mar, 18, 1948 2.92 Mar, 13, 1950 3.95 || May 7, 1951 2,71

14-6-2cc
July 31, 1950 1.94 Oct, 30, 1950 3.43 || Mar, 13, 1951 5.63
Sept. 5 3.26 Nov. 27 3.20 || Aug. 20 4,39
Oct, 4 2, 80

14-6-3bc
Oct. 24, 1949 14,00 Aug. 3, 1950 14.46 || Oct, 16, 1950 14,76
June 26, 1950 15,47

14-6-4bb
Aug, 8, 1950 5.83 Oct. 4, 1950 6.58 || Nov. 27, 1950 6.92
Sept. & 6.57 30 6. 83

14-6-6¢cb
Oct. 24, 1949 7.75 || oct. 16, 1950 7.8 ||

14-6-9bb
Aug. 8, 1950 5.85 Nov. 27, 1950 6.58 [f Mar, 30, 1950 7.08
Sept. 5 6.10 Jan. 4, 1951 6.80 || Apr, 26 6,86
Oct. 4 6. 23 30 6.90 {| May 28 6,717

30 6.34 Feb., 21 6,99

14-6-15aa
July 31, 1950 2.69 Oct., 4, 1950 2.90 || Nov. 27, 1950 3.18
Sept. 5 3.53 30 3.45

14-6-15bb
Jan. 14, 1946 3.73 May 7, 1947 2,93 || Sept. 2, 1948 4,96
Feb. 12 3.74 | Juy 8 3,02 [|Nov. 1 4.38
Mar. 12 3.05 || Sept. 4 5.48 || Jan. 11, 1950 4,26
Apr. 9 3.44 Nov, 11 4,85 || Mar, 14 3.19
May 1 3.55 Jan. 13, 1948 4,13 || May 4 3.48
June 4 2.88 Mar, 17 2,43 || June 28 4,50
Juy 9 4.02 || May 8 3.21 |[Sept. 5 3.95
Aug. 6 5.02 || Juiy 13 3.29 || oct. 4 3,78
Sept. 4 5.64 || Sept. 2 4,52 30 4.10
Oct. 10 3.30 Nov. 2 4,66 || Nov., 27 3.94
Nov. 6 3.55 Jan, 5, 1949 3.40 || Jan, 8, 1951 3.178
Dec. 10 2,60 Mar., 8 1,82 || Mar, 13 3,017
Jan, 3, 1947 3.18 Apr. 12 2,24 || May 17 2.80
Mar. 17 3.00 || Juy 12 3.40 || Aug, 20 3.42

14-6-1Tbc
Mar. 7, 1947 14,35 Apr. 12, 1949 11,79 || Oct. 12, 1950 13.56
Mar. 18, 1948 13.24 Mar, 13, 1950 13,09 ||May 1, 1951 13.63
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Water Water Water
Date level Date level Date level
MERRICK COUNTY —Continued
14-6-18bb
Aug, 8, 1950 4,48 Oct. 3, 1950 5.26 || Nov. 27, 1950 5.49
Sept, § 5.03 30 5.34
14-6-24bc
Mar, 7, 1947 4,45 Apr, 12, 1949 6,56 || Oct. 16, 1950 8.21
Mar, 18, 1948 5.18 || Mar. 13, 1950 8.52 || May 17, 1951 7.39
14-6-25dd
July 31, 1950 4,87 Oct. 5, 1950 5,30 || Nov. 30, 1950 5.69
Aug.. 29 4,62 Nov. 1 5,61
14-6-28cc
Mar, 7, 1947 4,80 Apr, 12, 1949 6.52 || Oct. 12, 1950 5.67
Mar, 18, 1948 4,09 Mar, 13, 1950 5.05 || May 1, 1951 3.69
14-7-2bb
Oct. 24, 1949 6.90 ” Oct. 16, 1950 | 6.51 ”
14-7-4cd
Oct. 26, 1949 7.45 || oct. 16,1950 | .01l
14-7-5dd
Aug. 9, 1950 5.43 || oct. 8, 1950 6.75 || Nov. 29, 1950 6.49
Sept, § 6.39 31 6,82
14-7-7bb
Aug. 4, 1950 6. 74 Oct. 3, 1950 8,41 || Nov. 29, 1950 10,91
Sept. § 7.61 31 9.41
14-7-8dd
Aug. 9, 1950 1,03 || Jan. 30, 1951 2. 24| Aug. 24, 1951 1.92
Sept, 6 2,01 Feb. 21 1.54 || Sept. 256 1.65
Oct. 3 1.67 Mar, 30 .50 || Oect. 23 1.43
31 1.85 Apr. 26 .15]| Nov. 23 1.34
Nov, 28 1.47 May 28 1.43 || Dec. 26 1.92
Jan, 4, 1951 1.68 July 26 2.21|| Jan. 25, 1952 1.43
14-7-11bb
Mar, 7, 1947 9.92 Apr, 12, 1949 8.30|| Oct. 16, 1950 8.99
Mar, 18, 1948 9.40 Feb, 27, 1950 9,06 || May 1, 1951 9.15
14-7-11cc
Aug. 8, 1950 6.01 Oct, 3, 1950 6,59 |1 Nov, 27, 1950 6.81
Sept. 5 6.78 30 6.68
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Table 8,-— Measurements of the water level in wells— Continued

Water Water Water
Date level Date level Date level
MERRICK COUNTY — Continued
14-7-13ab
Oct. 24, 1949 8.41 || oct. 16, 1950 | am |
14-7-21cb
Dec. 12, 1945 7.65 || May 8, 1947 5.87 || Nov. 1, 1949 6.94
Jan, 4, 1946 7.42 || Juiy 10 5.39 |i Jan. 3, 1950 6.172
Feb., 13 7.36 || Sept. 4 8.02 || Feb, 27 6.52
Mar. 12 7.18 || Nov. 3 7.96 || May 1 6.217
Apr., 9 6.94 || Jam. 5, 1948 7.56 || july 3 6.94
May 7 7.32 Mar., 17 6.55 {| Sept, 13 6.93
June 4 6.82 || May 3 6.54 || Oct. 16 6.90
July 9 7.72 July 5 5,93 || Nov. 6 6,89
Aug. 6 8.12 || Sept. 2 7.10 || Jan. 8, 1951 6.76
Sept. 4 8.29 Nov. 2 7.45 || Mar. 26 6.09
Oct. 3 7.94 || Jam. 5, 1949 6.84 || May 1 5.11
Nov. 6 6.95 || Mar. 9 4.85 || Juy 24 5.64
Dec. 2 6,24 Apr, 18 4,16 || Nov. 6 6. 68
Jan. 6, 1947 6.47 || July 5 5,00 {| Jan. 25, 1952 6.32
Mar. 6 6,33 Sept. 6 7.10
14-7-26cc
Apr. 9, 1946 12.95 || Sept. 5, 1947 11.17 || sept. 6, 1949 10.19
May 7 13,00 Nov. 3 11.27 || Nov. 1 10.32
June 4 12.66 || Jan. 5, 1948 11.67 || Jan. 3, 1950 10.59
July 9 12,47 || Mar. 17 11,09 |} Feb. 27 10.83
Aug. 6 12,70 May 3 11.55 || May 1 11,01
Sept. 4 12.84 || ply 5 11.04 || juy 3 11,20
Oct. 3 12.95 || Sept. 2 11,19 {| Sept. 13 11.22
Nov. 6 12.79 || Nov. 2 11,23 || Oct. 16 11.28
Dec. 2 12.69 || Jan. 5, 1949 11,45 || Nov. 6 11.34
Jan, 6, 1947 12.48 || Mar. 9 11,09 || Jan. 8, 1951 11.54
Mar. 6 12,46 || Apr. 13 10,51 || Mar. 26 11.74
May 8 12,04 || qy 5 9.58 || May 1 11.83
July 10 11,07
14-8-3ab
Oct. 25; 1949 10,08 " Oct, 16, 1950 J 9.'76" ]
14-8-4bb
Oct:~ 26, 1949 23.10 || oOct. 16,1950 | 22.57]] I
14-8-7aa
Oct. 25, 1949 20.72 [| Oct. 16, 1950 | 18.78 " |
14-8-Tcd
Oct. 25, 1949 31.80 || Oct, 16, 1950 ] 30. 36 || [
14-8-9bb
Aug. 3, 1950 3.07| oct. 2, 1950 3,36 || Nov, 28, 1950 3. 170
29 3.35 31 3.61 || Mar. 30, 1951 3. 44
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Water ‘Water Water
Date level Date level Date level
MERRICK COUNTY— Continued
14-8-9bb-—Continued
Apr. 26, 1951 | 3.54 " May 28, 1951 l 3.48 u
14-8-9cc
Aug, 4, 1950 4,28 Jan. 4, 1951 10,29 [[Sept. 25, 1951 12,18
29 5. 06 30 10,53 |{oct. 23 12,27
Oct, 2 6.80 Feb, 21 10,70 |[|Nov. 23 12,44
31 g.11 || mly 26 12.06 ||Dec. 26 1269
Nov. 28 9.68 || Aug. 24 12,12 |[Jan. 25, 1952 12.53
14-8-12dd
Aug. 4, 1950 14.77 || oet. 3, 1950 13.83 |[Nov. 28, 1950 14. 00
Sept. 5 13,73 31 13,73
14-8-17ca
Oct. 25, 1949 32,00 || oct. 16, 1950 30.75
14-8-18dd
Oct. 26,1949 | 80.95 || oct. 16,1950 | 29.60 ||
14-8-21bc
Oct. 25,1949 | 34.68 || occt. 16,1950 | 83.43 ||
14-8-25dd
Mar, 7, 1947 7.27 || Apr. 12, 1940 4.51 |loet. 18, 1950 6.42
Mar, 17, 1948 7.00 || Feb. 27) 1950 6.62 |[May 1, 1951 5.72
15-3-6aa
Auvg. 3, 1950 4.15 || oct. 9, 1950 1.24 J[Nov. 30, 1950 1.14
25 3.66 || Nov. 2 4,33
15-4-2bd
Sept. 28,1949 | 4.44 || oct. 6,190 | s5.16 ||
15-4-2¢cc
Sept, 28, 1949 | 26.33 [[ Oct. 6, 1950 | 27.48 ||
15-4-3aa
Aug. 3, 1950 4,48 || oct. 6, 1950 4.95 |[Nov. 30, 1950 4,88
25 3.95 || Nov. 1 5.12
15-4-8bb
Sept. 28, 1949 l 25. 45 ” Oct, 17, 1950 | 26.89 ll
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Table 8.— Measurements of the water level in wells— Continued

Water Water Water
Date level IL Date level Date level
MERRICK COUNTY — Continued
15-4-8dd
Aug. 2, 1950 5.49 Oct. 6, 1950 6.07 |[Nov. 30, 1950 6.39
25 5.38 Nov, 1 6.30
15-4-10bb
Mar, 7, 1947 27.48 Apr. 12, 1949 26,92 ||Oct, 6, 1950 28. 10
Mar., 17, 1948 26,77 Mar, 13, 1950 27.67 |[May 7; 1951 28,44
15-4-12bc
Mar, 7, 1947 5,43 Apr, 12, 1949 3.68 ||Oct. 6, 1950 6.417
Mar, 17, 1948 5.57 Mar, 13, 1950 6,10 ||[May 7, 1951 5.29
15-4-15aa
Aug. 3, 1950 4,21 Oct. 6, 1950 4,72 ||Nov. 30, 1950 4,81
25 4.35 Nov, 1 4, 84
15-4-15dd
Jan. 4, 1946 7.95 Sept, 4, 1947 8.29 ||May 4, 1950 8.00
Feb. 12 7.96 Nov, 11 8.90 ||June 29 8.11
Mar. 12 7.76 Jan. 13, 1948 8.77 ||Aug. 25 8.24
Apr. 9 7.36 Mar, 18 8.14 ||Oct. 6 8.72
May 7 7.46 May 8 7.75 ||[Nov, 1 8.83
June 4 7.171 July 13 7.64 30 8.93
Juy 9 7.75 Sept. 2 7.84 [{Jan. 9, 1951 9,01
Aug., 6 8. 02 Nov, 2 8,65 ||[Mar. 13 8.71
Sept, 4 8.30 Jan, 4, 1949 8.24 [[May 7 7.84
Oct, 10 7.71 Mar. 8 7.89 [{July 26 6.97
Nov. 6 7.44 Apr. 15 5.61 [JAug. 24 7.68
Dec. 10 6.28 July 12 6.19 [fSept. 25 7.98
Jan. 3, 1947 6.79 Sept. 2 7.84 [|Oct, 23 8.22
Mar, 6 7.06 Nov., 7 8.30 [[Nov. 23 8.30
May 1 6.16 Jan, 11, 1950 8.58 |[|Dec. 26 8,36
July 8 5,50 J Mar. 14 8.27 [|Jan. 24, 1952 8.12
15-4-19ab
Mar. 7, 1947 6.07 Apr. 12, 1949 4.56 |lOct. 17, 1950 6,50
Mar, 17, 1948 5.99 Mar, 13, 1950 6.82 ay 7, 1951 6.01
15-4-21ab
Mar. 7, 1947 4,52 Apr. 12, 1949 2.71 {[Oct. 6, 1950 6.30
Mar, 17, 1948 4,03 Mar. 13, 1950 4.86 |[May 7, 1951 4,37
15-4-21cc
July 23, 1950 5.71 Aug. 25, 1950 6.23 ov. 1, 1950 6.87
Aug, 2 6.16 Oct. 6 6.69 30 6.78
15-4-30cc
June 19, 1950 7.32 '[ Oct. 5, 1950 l 7.98 u
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Water 7 Water Water
Date level [I Date level Date level
MERRICK COUNTY — Continued
15-4-31ce
Jan. 4, 1946 3.86 || May 7, 1947 2.97 (lsept. 2, 1949 4,03
Feb., 12 3.96 | jwy 8 3.00 |INov. 7 4,06
Mar. 12 3.67 Sept. 4 4,89 ||Jan. 11, 1950 4.39
Apr. 9 3.44 Nov, 11 5.22 |{Mar. 14 3.87
May 7 3.28 Jan. 13, 1948 5.00 {|May 4 3.92
June 4 3.40 Mar, 18 3.83 [[June 29 4,40
Juy 9 3.89 || May 8 3,94 [aug. 29 4.34
Aug. 6 4,170 July 13 3.65 JOct. 5 4,65
Sept, 4 5,02 Sept. 2 4,06 ||Nov. 1 4.72
Oct, 10 4,44 Nov. 2 4, 69 30 4.94
Nov. 6 4.56 || Jan. 3, 1949 4.12 [|jan. 9, 1951 4,93
Dec. 10 3.11 Mar, 8 2,45 |[IMar, 15 4,58
Jan, 8, 1947 3.52 Apr., 15 2,13 |IMay 7 3.817
Mar, 17 3.38 July 12 3.29 [lAug. 21 3.97
15-4-33bc
Mar, 1T, 1947 5.00 Apr. 12, 1949 3.68 lJOct. 6, 1950 6,24
Mar, 17, 1948 5. 60 Mar, 13, 1950 5.30 {[May 17, 1951 5.09
15-5-1da
Aug. 1, 1950 2.55 Oct. 5, 1950 2.88 HNov. 30, 1950 3.00
28 3.05 Nov. 1 3.28
15-5-2cc
Aug, 1, 1950 2.44 Oct. 5, 1950 3.47 [jNov. 30, 1950 3.85
28 3.10 Nov. 1 3.90
15-5-Tbb
July 31, 1950 17,98 | oet. 5, 1950 [ 18.13 [f
15-5-8aa
Aug. 1, 1950 8,22 Oct. 5, 1950 8.66 }|Nov. 30, 1950 9.48
28 8.23 Nov, 1 9.10
15-5-8dd
Apr. 9, 1946 14,02 May 8, 1948 12.68 ||Oct., 5, 1950 12,21
May 1 14,14 July 13 11.92 ([Nov. 1 12,39
June 4 14,15 Sept. 2 12, 40 30 12,57
Jy 9 13.80 || Nov. 2 14.63 lljan. 4, 1951 12.85
Aug. 6 13. 68 Jan. 5, 1949 13,01 30 13,03
Sept. ¢ 13.83 Mar. 17 12,65 ||Feb. 21 13.18
Oct. 10 13,21 Apr, 12 12,40 [||Mar, 30 13,34
Nov, 6 13,67 July 12 11,35 JlApr. 26 13,43
Dec, 10 13,19 Sept, 2 11,99 [IMay 28 13,43
Jan. 3, 1947 13.07 || Nov. 7 1214 Juy 26 12.02
Mar, 7 13,37 Jan, 11, 1950 12.65 HAug. 24 12,47
May 17 13,00 Mar. 14 12,93 |[|Sept. 25 12,44
July 8 11.15 May 4 13,17 {Oct. 23 12, 60
Sept. 4 11.19 26 13.20 JNov. 23 12,79
Nov. 11 11,93 June 26 13,29 ||Dec. 26 13,01
Jan. 13, 1948 12,55 Aug, 1 11,71 ||Jan. 24, 1952 13.09
Mar, 18 12, 60 28 11.73
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Table 8, — Measurements of the water level in wells— Continued

Water Water Water
Date level Date level Date level
MERRICK COUNTY — Continued
15-5-12ad
Sept. 30, 1949 22. 62 “ Oct. 5, 1950 | 22,53 "
15-5-13dd
Aug. 2, 1950 3.39 || Oct. 5, 1950 3.89 [Nov. 30, 1950 4.18
28 3.57 Il Nov. 1 4,38
15-5-15bc
Sept. 30, 1949 21.05 || oct. 17,1950 [ 2756 |
15-5-16¢cc
May 16, 1950 13.04 | Aug. 1, 1950 12.33 [INov. 1, 1950 12.98
26 13.12 28 12,54 30 13.12
June 26 13,20 || oet. 5 12,79
15-5-18cd
June 26, 1950 14.32 || Aug. 29, 1950 13.34 ||Nov. 1, 1950 13,179
July 81 13,40 || Oct, 5 1359 30 13.98
15-5-20bb
Mar, 7, 1947 10,13 || May 4, 1950 10,00 ||Aug. 28, 1950 8.7
Mar, 18, 1948 7.75 26 8.95 [loct. 5 9.09
Apr. 12, 1949 8.31 June 26 9.00 ||[Nov. 1 9.22
Mar. 13, 1950 9.72 || Aug. 1 8.46 30 9.20
15-5-21cc
Aug. 1, 1950 8.23 || Nov. 80, 1950 8.90 |[Mar. 30, 1951 8.65
29 8.21 || jan. 4, 1951 9.01 llapr. 26 8.03
Oct. 5 8. 69 30 9.04 |IMay 28 .76
Nov. 1 8.86 || Feb. 21 9.00
15-5-22aa
Aug. 1, 1950 6.02 |l Oct. 5, 1950 7.25 [[Nov. 30, 1950 7,39
28 6.80 || Nov. 1 7. 62
15-5-25aa
Aug. 2, 1950 5.10 || oct. 5, 1950 5.50 ||Nov. 30, 1950 5. 64
28 5.06 | Nov. 1 5. 69
15-5-27dd
Apr, 9, 1946 3.46 || oct. 10, 1946 4,09 [lpay s, 1947 1.92
May 17 3.35 || Nov. 6 3.84 [fSept. 4 4,05
June 4 3.06 || Dec. 10 3.03 [Jan.” 13, 1948 4,37
July 9 3.41 || Jan. '3, 1947 3.32 lIMar. 18 4,16
Aug. 6 4,14 .7 3.46 ||May 8 3.87
Sept. 4 4.49 | May 7 2.64 | piy i3 3.35
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Date Water Date Water Date Water
level level level
MERRICK COUNTY — Continued
15-5-27dd— Continued
Sept. 2, 1948 3.42 Jan, 11, 1950 4,20 [INov. 30, 1950 4,41
Nov, 2 4.37 Mar, 10 4,03 Jan, 9, 1951 4,59
Jan, 5, 1949 4,19 May 4 3,98 . 15 4,34
Mar, 8 3,20 Jume 29 4,02 [May 7 3,50
Apr, 12 2.09 Aug, 1 3.40 |lAug. 21 3.09
July 12 2.63 28 8.50
Sept, 2 3.21 Oct, &, 3.92
Nov. 1 3.68 Nov, 1 4,24
15-5-30cc
July 31, 1950 4,24 Oct, 5, 1950 4,92 |}|Nov. 30, 1950 5.53
Aug. 29 4,45 Nov, 1 5.12
15-5-32aa
May 16, 1950 8,92 Aug, 1, 1950 8.36 |[|Nov, 1, 1950 9.14
26 8.84 29 8.32 30 9.27
June 23 8.88 || Oct. 5 8. 97
15-5-34cc
Mar, 7, 1947 4,92 Apr, 12, 1949 3.88 ||Oct. 17, 1950 5,7
Mar, 18, 1948 5.82 Mar, 13, 1950 5.68 ||May 7, 1951 4,79
15-6-9ab
Apr. 13,1950 | 89.92 || oct. 12,1950 | 40.58 [
15-6-12dd
Oct. 27,1949 | 9.42 || oct. 16, 1950 | s.84 |
15-6-14bb
July 31, 1950 5,66 Oct. 4, 1950 6.93 ||Nov. 27, 1950 7.42
Sept. 5 6.35 30 7.26
15-6-14cc
July 31, 1950 2.73 Oct, 4, 1950 4,98 || Nov. 27, 1950 5,54
Sept. 5 4,80 30 5.41
15-6-17aa
Aug. 8, 1950 20,53 Nov, 27, 1950 20,18 || Mar, 30, 1951 20.58
Sept, 5 20, 38 Jan. 4, 1951 20.18 (| Apr. 26 20.01
Oct, 4 20, 33 30 20,13 [IMay 28 19.98
30 20,18 Feb, 21 20. 08
15-6-17dd
Aug, 8, 1950 18.31 Oct. 4, 1950 17.99 [ Nov. 27, 1950 17,92
Sept. 5 18.06 30 17.86
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Table 8,— Measurements of the water level in wells— Continued

Water Water Water
Date level Date level Date level
MERRICK COUNTY — Continued
15-6-18cb
Jy 19,1950 | 38.30 || oct. 17, 1950 | 4170 ||
15-6-21cc
Aug. 8, 1950 12.84 || Oct. 4, 1950 13.69 |[Nov. 27, 1950 13,74
Sept. 5 13, 26 30 13.64
15-6-26bc
Mar, 7, 1947 8.40 || May 26, 1950 8.22 floct. 4, 1950 8,34
Mar. 18, 1948 8.50 | June 26 8.41 30 8. 62
Apr. 12, 1949 6.39 || Juy 31 7.06 |[Nov. 27 8.19
Mar. 13, 1950 8.47 | Sept. 5 1.93 |lAug. 20, 1951 9.56
May 4 8. 60
15-6-27cd
Sept. 30, 1949 5.65 |l Aug. 3, 1950 5.00 [foct. 16, 1950 5.67
June 26, 1950 6.83
15-6-27dd
July 31, 1950 5.67 [[Nov. 27, 1950 6.43 [oct. 23, 1951 5.59
Sept. 5 5.90 | yay 26, 1951 5,03 [INov. 23 5.178
Oct, 4 6.00 [I Aug. 24 5.09 [IDec. 26 5.99
30 6.25 || Sept. 25 5.33 [3an. 24, 1952 5.89
15-6-30bb
Sept. 30, 1949 115,72 [ Oct. 17,1950 [ 14.85 ||
15-6-31cc
Aug. 8, 1950 5.64 [oct. 3, 1950 6.10 fNov. 27, 1950 6.45
Sept. 5 5.90 30 6. 25
15-6-32aa
Aug, 8, 1950 4.61 [f Oct, 4, 1950 5.16 |INov. 27, 1950 5.58
Sept. 5 4,91 30 5,41
15-6-32bc
Mar. 17, 1947 5.22 | Apr. 12, 1949 2,94 floct. 12, 1950 4,81
Mar. 18, 1948 4.92 || Mar. 13, 1950 5.15 |IMay 1, 1951 4.56
15-6-35cc
July 31, 1950 8.70 |l Oct. 4, 1950 8.917 lNov. 27, 1950 9.81
Sept. 5 8. 78 30 9. 09
15-6-36bb
May 15,1950 | 7.97 [[oce. 16,1950 [ 7.93 [
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Water Water Water
Date level Date level Date level
MERRICK COUNTY— Continued
15-7-14bb
Aug. 8, 1950 4,08 [|Oct. 3, 1950 5.34 ||Nov. 27, 1950 ° 5.84
Sept. 5 4.85 30 5.59
15-T-14cc
Aug. 8, 1950 2.09||Nov. 27, 1950 3.69 ||Mar. 30, 1951 1.44
Sept. 5 3.681{Jan. 4, 1951 3.51 |lApr. 26 1.41
Oct, 3 3.85 30 3.55 ||May 28 2.32
30 4.05|{Feb. 21 3.83
15-7-19bb
Aug. 4, 1950 5,22||Oct. 3, 1950 8.69 |INov. 29, 1950 9.63
Sept, 5 8.13 31 9.10
15-T7-23cc
Sept. 30, 1949 | 1s.85[loce. 17, 1950 [ 1s.42 ||
15-7-25dd
Aug, 8, 1950 3.67|{Oct. 3, 1950 5,68 [I[Nov, 27, 1950 5.87
Sept. 5 5,35 30 5.91
15-T~26¢cc
Aug, 8, 1950 15,15 |jOct, 3, 1950 14,84 ov. 27, 1950 15,13
Sept. 5 15,04 30 15,02
15-7-29aa
Aug. 9, 1950 3.86 ||Nov. 27, 1950 4,95 [[Mar, 30, 1951 3.69
Sept, 5 4,98 jjJan, 4, 1951 4,84 JApr. 26 3.59
Oct. 3 5.12 30 4,92 ({|May 28 3.98
31 5,15 ||Feb. 21 4,67
15-7-31bc
Oct. 21, 1949 [ 20.50]oct. 16, 1950 J1s.02 || ]
15-7-32dd
Aug. 9, 1950 45,68 {fOct, 31, 1950 45,44 ov. 29, 1950 45,45
Oct, 3 45, 62
15-8-17dd
Aug., 4, 1950 2,19 llJan. 30, 1951 3.58 I ug. 24, 1951 3,36
29 3.08 [|IFeb, 21 2.87 [|Sept. 25 3.26
Oct, 2 2.84 ||[Mar. 30 1,98 ||Oct. 23 3,02
31 3.30 jApr. 26 2,15 ov, 23 2,87
Nov. 27 2.94 |May 28 2.56 ec, 26 2,56
Jan. 4, 1951 2,84 fjjuly 26 3.51 an. 25, 1952 2,61
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Table 8,— Measurements of the water level in wells— Continued

Water Water Water
Date level Date level Date level
MERRICK COUNTY — Continued
15-8-18dd
Sept., 14, 1950 13.26 ||Oct. 31, 1950 13,22 |[|Nov. 29, 1950 13.18
QOct. 2 13,31
15-8-22ad
Aug, 4, 1950 7.34 {Oct, 3, 1950 8.83 ||Nov. 29, 1950 9.48
29 8,01 31 9.27
15-8-22cc
Aug. 4, 1950 3.55 ||Oct. 3, 1950 5,75 |[Nov. 29, 1949 6.06
29 4,53 30 6.07
15-8-22dd
Aug. 4, 1950 7.54 §Oct. 2, 1950 9,19 |INov. 27, 1950 9,79
29 8.25 31 9.55
15-8-25aa
Aug, 4, 1950 4,27 [|Oct, 3, 1950 5.94 |[Nov. 27, 1950 6,52
Sept. 5 5,63 31 6.48
15-8-27dd
Aug, 4, 1950 1.37||Oct. 2, 1950 2.74 |iNov. 29, 1950 3.05
29 2,72 31 3.48
15-8-28bb
Aug. 4, 1950 4,97 loet. 2, 1950 5.91 |INov. 27, 1950 6,47
29 5.84 31 6.38
15-8-33bc
May 20, 1948 12,60 [ Apr. 28, 1950 11.29 [Jan. 29, 1951 11,27
Oct. 1 13,69 || May 26 11,05 [iFeb, 21 11,15
May 2, 1949 10,92 |{ June 27 12,12 [fMar, 26 10.73
June 1 10,77 || July 27 10.61 JApr. 26 10,58
Juy 1 10,69 28 10,62 |May 28 10.50
Aug. 8 16.54 || Aug. 28 10.87 HJuly 26 11.10
Sept. 21 11,93 29 10.92 [Aug. 24 10.91
Nov, 3 11,78 |{Oct. 2 11.51 |[|Sept. 25 10,93
Dec. 2 11,49 25 11.23 [[Oct, 23 10,88
Jan, 10, 1950 11.49 31 11.18 {Nov. 23 10.79
Feb. 6 10,38 {|Nov, 28 11,11 |Dec. 26 11,08
27 11,29 [[Dec. 27 11,03 JJan. 25, 1952 10. 80
_Mar, 28 11.11
15-8-34bb
May 19, 1948 2,80 fiJjuly 1, 1949 4,75 |[|Dec. 2, 1949 6,96
Oct, 1 8.90 f Aug, 8 7.34 || Jan. 10, 1950 7,40
May 2, 1949 4,25 || Sept, 21 6,43 |[Feb, 6 6,56
June 1 4,02 ]|[Nov, 4 6,96 [[Feb, 27 4, 87
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Water Water Water
Date level Date level ll Date level
MERRICK COUNTY — Continued
15-8-34bb— Continued
Mar, 28, 1950 5.99 | June 27, 1950 7,04 }iOct. 3, 1950 6,50
Apr, 28 6.49 || july 28 5,52 31 6.75
May 28 6,09 || Aug. 29 5,58 ||Nov. 29 6,85
15-8-35ccl
Aug. 4, 1950 3.36 JjOct. 2, 1950 5.15 fINov. 29, 1950 5,98
29 4,37 31 5.61 ||Jan. 4, 1951 6,31
15-8-35¢cc2
Aug. 4, 1950 3.37 JINov. 29, 1950 6.83 |[Mar. 30, 1951 8.17
29 4,22 ||Jan. 4, 1951 7.48 JlApr. 26 8.24
Oct. 2 5,66 30 7.77 |IMay 28 8.24
a1 6.32 ilFeh, 21 .97 i
15-8-36aa
Aug. 4, 1950 9.34 ]| Oct. 3, 1950 10.57 [|Nov. 29, 1950 11,86
Sept, 5 10,32 31 10, 82
16-3~laa
Aug., 5, 1950 13.12 }] Oct. 10, 1950 13,18 |[|Dec. 1, 1950 13.42
23 13.00 |{Nov. 3 13,23
16-3-5aa
Aug. 3, 1950 3.80 |{Oct, 9, 1950 4,33 ||Nov. 30, 1950 4.175
25 4,33 ||Nov. 2 4.49
16-3-7dd
Sept. 4, 1947 4,94 J[Nov. 17, 1949 4,01 |[Jan. 31, 1951 5,29
Nov. 11 4,97 {{Jan. 11, 1950 4,07 |[Feb, 21 5.25
Jan. 13, 1948 4,40 |{Mar, 10 4,59 |[Mar, 26 3.99
Mar, 18 3.67 |[May 4 4,15 |lApr. 26 3.08
May 8 2.94 26 3.68 |{May 28 3.34
July 13 3.75 || jme 23 4.23 |ljuly 26 3.57
Sept. 2 4.20 |[Aug. 3 4,33 ||Aug. 24 3,90
Nov. 2 4.89 23 4.39 ||Sept. 256 4.14
Jan, 4, 1949 3.86 [|Oct. 9 4,66 JlOct. 23 3.79
Mar., 8 3.49 ||Nov. 2 4.93 HNov., 23 4,02
Apr, 15 .19 30 4.98 ||Dec. 27 4.00
July 12 3.50 {{Jan. 5, 1951 5.19 }{Jan. 24, 1952 3.72
Sept. 2 4,85
16-3-9dd
Aug. 3, 1950 4,87 (Nov. 2, 1950 3.97 {lJan. 31, 1951 5,68
25 4,23 30 5.17 QFeb, 21 5.19
Qct., 9 3.170 “]an. 5, 1951 5,51 ||May 28 4,08
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Table 8,— Measurements of the water level in wells— Continued

Water Water Water
Date level Date level Date level
MERRICK COUNTY —Continued
16-3-12aa
Aug. 5, 1950 14,40 }|Oct. 10, 1950 14,48 Nov. 30, 1950 14,62
23 14,24 |[|Nov. 2 14,54
16-3-20bb
Aug, 3, 1950 4,61 J|Oct. 9, 1950 5.10 Nov. 30, 1950 5.52
25 4,60 |[|Nov. 2 5.38
16-3-23dd
Mar, 7, 1947 6.84 [Apr. 12, 1949 4,30 Oct, 9, 1950 7.69
Mar, 18, 1948 6,45 [|Mar, 10, 1950 6, 62 May 7, 1951 6.07
16-3-24aa
Aug. 5, 1950 5,45 |INov, 30, 1950 6.24 Oct. 23, 1951 6.05
23 5.70, JfJuly 26, 1951 5.75 Nov, 23 6. 00
Oct, 9 6.00 [{Aug., 24 6,08 Dec. 27 5.64
Nov. 2 6.23 ||Sept. 25 6,12 an, 24, 1952 5,52
16-3-26ac
Jan, 11, 1950 4,80 J|Aug. 23, 1950 4,97 Jan. 9, 1951 4.59
Mar, 10 4,35 fOct. 9 5.00 Mar., 15 4,40
May 4 4,64 {INov. 2 5,22 May 7 4.42
June 29 '5.26 30 4,69 Aug, 21 5.75
16-3-27cc
Oct, 17, 1945 6.52 ||Mar. 6, 1947 6.40 July 12, 1948 5.54
Dec. 14 7.11 fMay 7 5,67 Sept, 2 7.48
Jan. 4, 1946 6.54 |{July 8 4,39 Nov. 17 7.15
Feb, 12 6.40 |[[Sept. 4 7.50 Jan, 11, 1950 6,91
Mar, 12 6.35 |INov. 11 7.35 Mar, 10 6. 02
Apr. 9 6.32 |lJan. 13, 1948 6, 66 May 4 6.46
May 7 6.29 [IMar. 18 5.35 June 29 7.00
June 4 6.67 ||May 8 5.85 Aug, 25 6.43
Juy 9 6.22 |ljuy 12 5.97 | oct. 9 7.08
Aug. 6 7.44 ||Sept. 2 6.85 Nov, 2 7.24
Sept. 4 7.99 |[Nov. 2 7.45 30 6,59
Oct, 10 7.44 |[Jan. 5, 1949 6,19 Jan, 9, 1951 6.53
Nov, 6 6,91 {{Mar. 7 4,05 Mar, 15 6,24
Dec. 10 6.24 JlApr. 19 4.43 May 17 5.72
Jan. 3, 1947 6. 44
16-3-28cc
June 1, 1950 7.29 ||Aug. 25, 1950 7.47 Nov., 2, 1950 8.47
23 7.76 JOct, 9 8.40 30 8.14
Aug. 3 7.54
16-3-29¢b
June 23, 1950 8.08 ||Aug. 25, 1950 5. 867 Nov. 2, 1950 6,94
Aug. 3 5.93 fJOct. 9 6,92 30 6.76




TABLE 8

Table 8-~ Measurements of the water level ia wells— Continued

107

Water Water Water
Date level Date level Date level
MERRICK COUNTY —Continued
16-3-32ch
Mar, 7, 1947 6.07 || Apr. 12, 1949 3.68 || Oct. 9, 1950 7.10
Mar. 18, 1948 5.87 || Mar. 10, 1950 6.38_ || May 7. 1951 5.42
16-4-324d
Aug. 2, 1950 3.32 [[oce. 6, 1950 3.99 || Nov. 30, 1950 | 4.20
25 3.54 Nov, 1 4,31
NANCE COUNTY
15-5-5ad
June 15, 1950 [ 10.27 JJoe. 5,1950 [11.905 ||
15-5-6ab
Sept, 29, 1949 [ 895 [loct. 17,1950 | s.60 |
15-6-2bb
Sept. 22, 1949 4,28 [[Juy 28, 1950 1.78 || Feb. 21, 1951 | 2.75
Nov. 4 4.08 | Aug. 28 2.25 | Apr. 26 1.08
30 4.05 | Sept. 5 3.01 || May 28 1.65
Jan, 5, 1950 4.26 || oct. 4 1.96 || juy 26 2.50
Feb. 6 4.14 25 2.99 || Avg. 24 2.14
Mar, 3 2.48 30 3.08 || Sept. 25 2.99
28 1.07 || Nov. 21 2,83 || oct.” 23 2. 09
Apr. 28 2.35 28 2.80 || Nov. 23 2. 09
May 24 2,18 Dec. 27 2.91 Dec, 26 2,04
June 23 3.21 [ jan. 29, 1951 3.39 || jan.” 24, 1952 | 104
27 3.35
15-6-2cc
July 31, 1950 7.71 || Oct. 4, 1950 7.38 || Nov. 27, 1950 | 7.51
Sept. 5 7.43 30 7.33
15-8-4cc
Aug. 8, 1950 27.01 || Oct. 4, 1950 26.81 || Nov. 27, 1950 | 26.57
Sept. 5 26. 88 30 26. 63
15-6-6cc
Sept. 29, 1940 | 712 Joet 11,1950 [ es |
15-6-Tcc
Aug. 8, 1950 12.24 |loct. 3, 1950 12.27 || Nov. 27, 1950 | 12.23
Sept, 5 12,27 30 12.25
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Table 8.« Measurements of the water level in wells— Continued

Water Water Water
Date level Date level Date level
NANCE COUNTY— Continued
15-7-6bb
Sept. 30, 1948 66,00 || Feb. 9, 1950 65.47 || Oct. 30, 1950 | 65.42
Apr. 26, 1949 64.33 || Mar. 3 65.44 || Nov. 28 85, 36
June 1 65,72 28 63.88 || Jan. 4, 1951 65.30
Juy 1 65.78 | Apr. 28 65. 59 30 65. 36
Aug. 8 65.61 | May 24 65.53 || Feb., 21 65.33
Sept, 21 65, 54 June 27 65,73 || Mar. 30 65,32
Nov. 1 65,51 || Juy 24 65.49 || Apr. 26 65.34
Dec. 2 65.49 || Aug. 29 65.52 || May 28 65.35
Jan. 10, 1950 65.50 || Oct. 2 65.48
15-7-8dd
Aug. 4, 1950 6.51 || Jan. 4, 1951 8.32 || Oct, 23, 1951 8.47
Sept, 5 7.42 || Juy 26 7.70 || Nov. 23 8.2
Oct. 3 7.89 || Avg. 24 .95 || Dec. 26 9.02
30 8.12 || Sept. 25 8.24 |l Jan. o5, 1952 9.09
Nov. 27 8.46
15-7-11bd
June 13, 1950 | 4.80 || Oct, 17, 1950 | 5.70 " |
15-7-11da
Sept. 23, 1949 | 745 Joct. 17,1050 | .53 ] I
15-7-16¢cc
Auvg, 4, 1950 2.41 |l sept. 5, 1950 4.10 || cct. 30, 1950 4.82
9 1,50 || oct.” 3 4.16 |j Nov. 27 4,96
15-8-13cd
Apr. 13, 1950 [23.80 [Joct. 17, 1950 | 2274 | |
15-8-16¢b
Aug, 4, 1950 3.59 |[oet. 2, 1950 4,76 || Nov. 27, 1950 4,18
29 4,37 30 419
16-4-6bc
Aug. 2, 1950 6.91 |[oct. 5, 1950 7.68 || Nov. 28, 1950 7.61
25 7.41 |[Nov. 1 7.80
16-4-9dd
Sept. 20, 1949 13.60 [[oct. 6,1950 [ 14.14 || |
16-4-10aa
Aug. 3, 1950 5.8 [loct. 6, 1950 5.63 || Nov. 30, 1950 5.81

25 5.52  |INov. 2 5.817
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Water Water Water
Date level Date level Date level
NANCE COUNTY — Continued
16-4-15aa
Aug. 3, 1950 3.73 Nov. 30, 1950 4,85 |lOct. 23, 1951 3.175
25 4.14 ||juy 26, 1951 3.08 |[Nov. 23 3.99
Oct., 6 4.45 Aug., 24 3.30 ||Dec. 26 4.1
Nov., 2 4,178 Sept. 25 3.70 |{Jan. 24, 1952 3.94
16-4-15bb
Mar, 17, 1947 9.179 Apr. 12, 1949 8.57 ||May 8, 1951 9.98
Mar, 18, 1948 9.43 Oct. 6, 1950 9.917
16-4-22aa
Aug. 3, 1950 3.47 Oct. 6, 1950 3.99 ||Nov. 30, 1950 4.10
25 3.176 Nov. 1 4,12
16-4-27aa
Aug, 3, 1950 2,91 Oct. 6, 1950 3.85 |[|Nov. 30, 1950 4.02
25 3.27 Nov, 1 4,02
16-4-27dc
Mar, 7, 1947 9.39 Apr, 12, 1949 7.18 ||[May 8, 1951 8. 217
Mag, 18, 1948 8,58 Oct. 6, 1950 9.31
16-4-28bb
Aung. 2, 1950 4.80 Nov. 30, 1950 5.77 |[Mar. 30, 1951 5.08
25 5.34 |lJan. 4, 1951 5.86 llApr. 30 4.20
Oct. 6 5.63 30 5.88 |[May 28 4.21
Nov, 1 5.69 Feb, 21 5.85
16-4-28dd
Apr. 17, 1950 | 5.76 floct. 6, 1950 6.08 [l)an. 30, 1951 6.38
16-4-31bc
Aug, 13, 1947 5.38 Apr. 2, 1949 3,08 ||Jjune 23, 1950 6. 05
Jan. 13, 1948 6.76 ||jmly 12 4,46 |lAug. 2 5.04
. 18 5.28 Sept. 2 5.24 28 5.45
May 8 6.15 Nov., 1 5,49 ||Oct. & 6.15
July 13 5.72 Jan, 9, 1950 5.95 ||Nov. 1 6,26
Sept. 2 5.81 Mar, 14 5.65 30 6.41
Nov. 2 6.29 May 4 5.85 |lAug. 20, 1951 5.42
Jan. 4, 1949 5.41 26 5.68
16-4-36bb
Mar. 17, 1947 11, 64 Apr. 12, 1949 10.59 ||Oct. 6, 1950 12,92
Mar. 18, 1948 11,30 Mar, 13, 1950 12,72 j|{May 8, 1951 12,31
16-5-2da
Oct. 5, 1950 [ 7.00 T |

341938 O -55 -8
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Table 8.— Measurements of the water level in wells— Continued

Water Water Water
Date level Date level Date level
NANCE COUNTY—Continued
16-5-9cb
Aug. 1, 1950 2.75 Oct. 5, 1950 2,88 ||INov. 28, 1950 2,92
28 2,92 Nov. 1 3.40
16-5-11bc
Aug. 2, 1950 4,90 Oct. 5, 1950 5.80 |INov. 28, 1950 6.16
28 5.54 Nov. 1 6,21
16-5-16cc
Aug. 1, 1950 1.34 Oct, 5, 1950 2.29 ||Nov. 30, 1950 3.19
25 2,23 Nov, 1 3.27
16-5-20bc
Sept. 21, 1949 7.05 Mar. 3, 1950 7.98 ([Jjuly 25, 1950 3.61
Nov, 4 7.64 29 7.58 |JAug. 25 5,84
Dec. 2 8.82 Apr. 28 7.80 {{Oct. & 6,41
Jan. 9, 1950 7.98 May 24 7.33 ||Nov. 1 6.92
Feb, 8 8.22 June 23 7.64 28 7.22
16-5-21ce
Avg. 1, 1950 6.09 Jan. 30, 1951 8.22 ||Sept. 25, 1951 7.41
28 6.70 Feb., 21 8.26 [|Oct. 23 7.76
Oct, 5 7.07 Mar. 30 7.97 ||Nov. 23 7.94
Nov. 1 7.36 Apr. 26 7.52 {|Dec. 26 8.18
30 7.81 May 28 7.54 ||Jan. 24, 1952 8,12
Jan, 4, 1951 8.11 Aug, 24 7.20
16-5-23aa
Nov. 4, 1949 5,62 Apr. 12, 1950 5.54 ||Aug. 25, 1950 4,95
Dec. 2 5.84 28 5,70 [|Oct. & 5,52
Jan. 9, 1950 6.06 May 24 5.28 [|Nov. 1 5,88
Feb. 8 6.29 June 23 5.28 30 6,04
Mar, 3 5.93 July 25 3.72 ||Aug. 20, 1951 5,08
29 5, 65
16-5-23bb
Aug. 1, 1950 8.45 Oct. 5, 1950 9.53 {|Nov. 30, 1950 9.98
25 8.94 Nov, 1 9,74
16-5-24aa
Aug. 2, 1950 5, 06 Oct, 6, 1950 6.59 }|Nov. 30, 1950 7.28
25 5,90 Nov, 1 7.05
16-5-24dd
Aug. 2, 1950 3,86 Qct., 5, 1950 4,95 ||Nov. 30, 1950 4,64
28 4,68 Nov, 1 4,85
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Water Water Water
Date level Date level Date level
NANCE COUNTY — Continued
16-5-28cc
Aug. 1, 1950 3.20 Oct. 5, 1950 5.26 || Nov, 30, 1950 5.91
28 4.13 Nov. 1 5,64
16-5-30cc
July 31, 1950 1.32 Oct, .5, 1950 3.21 || Nov. 30, 1950 4,00
Aug. 29 2.92 Nov, 1 4,05
16-5-35bb
June 7, 1950 4,55 Aug. 28, 1950 4,23 || Nov, 1, 1950 4.46
Aug, 1 3.37 Oct. § 4,09 30 4,27
16-6-14ac
Oct. 10, 1947 27.35 Jan, 10, 1950 26,58 {| Nov. 1, 1950 25,76
Apr, 23, 1948 26,47 Feb., 9 26,78 29 25,72
Sept. 29 26, 60 Mar, 3 26,56 || Jan. 4, 1951 26. 05
Apr. 26, 1949 25.68 29 26, 63 30 26. 26
June 1 25, 64 May 23 26.67 || Feb. 21 26,52
July 1 26.24 June 22 26,85 || Mar, 30 26, 27
Aug. 8 25,99 July 25 25.96 || Apr. 26 25,92
Sept. 21 26, 02 Aug. 22 25,68 || May 28 25,97
Nov, 17 25,93 Oct, 2 25.66 || Nov. 5 26,11
Dec, 5 26,14
16-6-22ab
Nov. 17, 1949 30.29 May 23, 1950 30.76 || Jan. 4, 1951 30. 87
Dec. & 30,32 June 26 30.81 30 30. 86
Jan. 10, 1950 30,45 Aug. 18 31.05 || Feb. 21 30.84
Feb. 9 30,49 29 33.11 || Mar, 30 30, 60
Mar, 3 30.43 Oct. 2 30.72 || Apr. 26 30. 46
30 30.23 30 30.59 || May 28 30. 27
Apr, 28 30.89 Nov., 28 30,71 J| Nov. 5 28.89
16-6-23cc
July 31, 1950 3.26 Oct, 4, 1950 4.30 || Nov. 27, 1950 4,90
Sept, 5 4,08 30 4,72
16-6-24aa
June 5, 1950 1.13 Aug. 29, 1950 1,48 || Nov. 1, 1950 2,12
26 2.24 Oct, 4 1.54 30 1.88
July 31 .53
16-6-26dd
Apr. 21, 1950 6.25 [loct. 17,1950 | s5.74 || |
16-6-32aa
Aug. 8, 1950 3.94 Oct. 4, 1950 4,53 || Nov. 27, 1950 5.34
Sept. 5§ 4.71 30 5.13
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Table 8, Measurements of the water level in wells— Continued

Water Water Water
Date level | Date level Date level
NANCE COUNTY —Continued
16-6-33cc
Aug, 8, 1950 1.46 Oct, 4, 1950 2.27 ||Nov. 27, 1950 3.177
Sept., 5 3.03 30 3.68
16-6-35bb
July 31, 1950 4,94 Oct, 4, 1950 5.89 ||Nov. 27, 1950 6,717
Sept. & 6.28 30 6, 69
16-7-34cb
Sept. 30, 1948 29. 02 Mar, 3, 1950 27.30 [|Nov, 28, 1950 26,71
Apr. 26, 1949 27,32 30 27.28 {{Jan. 4, 1951 26.79
June 1 27,12 Apr, 28 29,08 30 26,76
July 1 27.09 May 24 27,90 [{Feb., 21 26,176
Sept. 21 28.93 June 23 27,63 [{Mar. 30 26,175
Nov, 17 217,85 July 24 27,25 || Apr. 26 26, 81
Dec. § 27,55 Aug, 29 26.74 [[May 28 26. 80
Jan. 10, 1950 26. 58 Oct, 2 26.80 |{Nov. & 25,29
Feb, 9 27.32 30 26. 60
16-7-36aa
Sept. 30, 1948 22.52 Feb, 9, 1950 21,96 [|Nov. 28, 1950 21,67
Apr. 26, 1949 21,26 Mar, 3 21,88 |[Jan. 4, 1951 21,74
June 1 21,09 Apr, 28 21,59 30 21,13
July 1 20.98 || May 24 21.51 ||Feb. 21 21,72
Aug. 8 21,42 June 26 21,62 || Mar. 30 21,36
Sept. 21 21,68 July 24 21,27 |fApr. 26 21,21
Nov, 1 21,83 Aug, 29 21.30 |[May 28 21,19
Dec. 5 21, 87 Oct, 2 21,63 |[[Nov., 5 19.99
Jan. 10, 1950 21,92 30 21.43
17-4-14cd
Sept. 28, 1948 2.03 || Jan. 10, 1950 2.67 |lAug. 22, 1950 1.93
Apr. 26, 1949 1,54 Feb. 8 2,14 [|Oct. 11 1,98
June 6 1,22 Mar, 3 2.44 ||Jan. 2, 1951 2,39
July 6 .80 28 1,75 }|Feb., 20 2.41
Aug. 8 1,94 Apr, 28 1,39 |[{May 4 2.00
Sept, 21 1,43 May 23 2.23 ||Aug. 20 1.26
Nov. 17 2,22 June 22 1,99 {|Nov. & 2,23
Dec., 5 2,34 July 25 1,47 ||{Dec. 21 2.85
17-4-21bd
Apr. 26, 1949 14,52 Feb., 8, 1950 24,20 {|Oct. 11, 1950 23. 60
June 6 16.26 Mar, 3 24,51 |} Jan. 2, 1951 25,29
Aug, 8 19,01 28 19.10 |[|Feb. 20 26. 04
Sept, 21 16. 77 May 23 20,30 {{May 4 23,57
Nov, 1 21,40 June 22 20.54 [{Aug. 20 23.40
Dec. 5 22,58 July 25 17,31 ||Nov. 6 25.24
Jan. 10, 1950 23,63 Aug, 22 20,93 {|Dec. 27 26,23
17-4-22dd
May 23, 1950 9.55 July 25, 1950 9.58 |{Oct. 11, 1950 10, 25
June 22 9.97 Aug, 22 10.36 {|Jan, 2, 1951 10,65
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Water Water Water
Date level Date level Date level
NANCE COUNTY—Continued
17-4-22dd— Continued
Feb. 20, 1951 [ 1101 [lmays, 1951 | 10.25 [iNov. 5, 1951 [ 9.62
17-4-24db
Apr. 21, 1948 3.30 Mar, 28, 1950 6,04 [[Oct. 11, 1950 5.71
Sept. 28 6,22 Apr. 28 6.17 [[Nov. 28 6.18
Nov. 17, 1949 6.35 |[May 24 6.04 |Jan. 2, 1951 6.23
Dec. 5 6,46 June 23 5,66 ||Feb, 23 6,54
Jan. 9, 1950 6,38 July 25 4,55 [IMay 4 6.16
Feb. 8 6,37 Aug. 25 4,93
17-4-25dc
May 19, 1948 11,27 Mar, 3, 1950 10,65 [|Oct. 25, 1950 11.88
Sept, 28 12,08 28 10.44 {[Nov, 2 11.90
Apr, 26, 1949 9.28 Apr. 24 10.78 28 11,69
June 6 10,32 May 24 10,74 ||Dec. 27 11,57
July 6 10,22 June 23 11,19 [{Jan, 31, 1951 11.47
Aug, 8 11,39 21 11,34 f{Feb, 21 11,11
Sept. 21 11,39 July 26 10.54 || Mar. 26 10.58
Nov., 4 11,66 28 10,56 |(Apr. 26 10. 53
Dec. 2 11,65 Aug. 25 11.34 |IMay 28 10, 65
Jan. 9, 1950 11,31 28 11,36 [|Aug. 20 11,21
Feb. 8 11,04 Oct. 6 11,11
17-4-3laa
May 18, 1950 7.45 Aug. 22, 1950 7.65 ||Feb. 20, 1951 8.19
23 7.46 Oct. 11 8.09 |IMay 4 6,97
June 22 71.55 Jan, 2, 1951 8.18 |JINov. 5 7.90
July 25 6.90
17-4-32dd
Sept. 28, 1948 6,42 Feb. 8, 1950 6.90 |[INov. 1, 1950 6,117
Apr, 26, 1949 4,82 Mar, 3 5.49 28 6.10
June 6 4,11 29 5.02 [|Jan. 5, 1951 6,017
July 6 5,19 Apr. 28 5.46 30 6.25
Aug, 8 6.20 May 24 5.40 |[|[Feb, 21 6.00
Sept, 21 5,66 June 23 5.96 [IMar. 30 4.94
Nov. 4 5.93 July 26 3.46 ||Apr. 30 4,48
Dec, 2 6.01 ug. 25 5.45 {{May 28 5,31
Jan. 10, 1950 5,93 Oct. 6 5,81
17-4-34¢b
Sept. 19, 1949 [6.48 Jocr. 6, 1950 | .03 |
17-4-36aa
May 18, 1948 4,11 Dec, 2, 1950 4,85 ||May 24, 1950 3.84
Sept, 28 5.15 Jan, 10 4,89 [[June 23 4,39
Apr. 26, 1949 2.93 eb, 8 .77 |fjay 26 3.12
June 6 2,173 Mar. 3 4,24 [Aug. 25 4,66
July 6 2.517 29 3.48 [[Oct. 6 5,11
Aug., 8 4,41 pr. 12 3.60 |[Nov. 2 5,21
Sept, 21 4,35 24 4,06 28 5,117
Nov. 4 4.63
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Table 8.— Measurements of the water level in wells— Continued

Water Water Water
Date level Date level Date level
NANCE COUNTY — Continued

17-5-35dd
May 19, 1948 6.00 Jan. 10, 1950 5.79 ||Aug. 22, 1950 5.08
Sept. 28 6.72 Feb, 1 5.49 ||Oct., 11 5.71
Apr. 26, 1949 4.38 Mar., 3 3.96 j{{Jan. 2, 1951 5.37
June 1 4,87 28 3.79 ||Feb. 20 5.56
July 6 3.58 Apr. 24 4,75 [I[May 4 4,09
Aug, 8 5.91 May 23 4,68 ||Aug. 20 5.19
Sept, 21 4,65 June 22 5,14 [|[Nov. 5 5.41
Nov. 1 5.42 |July 25 3.52 ||Dec. 27 5.56
Dec, 5 5.59

PLATTE COUNTY

16~1-5¢cc

Mar, 7, 1947 5.59 Apr. 12, 1949 4,36 ||Oct. 10, 1950 6.64
Mar, 18, 1948 5.20 Mar, 10, 1950 5.38 lIMay 8, 1951 5.42

16-2~1cb
Mar. 5, 1947 5.19 Sept. 2, 1948 5.63 |Mar. 10, 1950 4,22
May 7 4.14 Nov. 2 6.02 ||May 4 3.99
July 8 3.16 Jan. 4, 1949 5,05 [[Oct, 11 5,91
Sept. 4 5.99 Mar. 8 3.86 |INov, 3 5.95
Nov, 11 6.19 Apr. 15 1.86 |[Dec. 1 5.51
Jan. 13, 1948 5.74 July 12 3.67 jlJan. 9, 1951 5,40
Mar. 23 4,14 Sept. 2 5,50 |IMar, 15 4,86
May 8 4. 07 Nov. 7 5.05 |(May 8 3.73
July 13 4,40 Jan. 11, 1950 5.20

16-2-Taa
Aug., 5, 1850 16.87 Nov. 3, 1950 13,72 ||Dec. 1, 1950 16. 80
Oct, 11 16. 69

16-2-Tcc
Aug., 5, 1950 7.49 Oct. 9, 1950 8.13 ||Nov. 2, 1950 8.29

23 .55

16-2-9cc
Feb. 12, 1946 3.84 July 8, 1947 2,87 || Sept. 2, 1949 3.62
Mar, 12 3.34 Sept, 4 4,53 |[Nov., 17 3.43
Apr. 9 3.50 || Nov. 11 3.91 [ Jan. 11, 1950 3.83
May 7 3.22 Jan, 13, 1948 3.65 ||Mar, 10 2,45
June 4 3.81 Mar, 24 1,95 ||May 4 2,57
July 9 3,11 May 8 2,00 [i June 29 3.52
Aug. 6 4,44 flJay 13 3.18 |l Aug. 23 3.48
Sept, 4 4,80 Sept. 2 3.87 || Oct. 10 3.7%
Oct, 10 3.66 Nov., 2 3.85 ([Nov, 3 3.17¢
Nov, § 3.55 Jan. 5, 1949 2,55 ||Dec, 1 3.5¢
Dec. 10 1.55 Mar, 8 .95 {{Jan. 9, 1951 3.6F
Jan, 3, 1947 3.59 || Apr. 15 239 [ Mar. 15 2.9¢
Mar, 6 3.33 || July 12 2.85 |[May 8 2,175
May 17 2,77
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ter Water Water
Date Ygiel Date level | Date level
PLATTE COUNTY —Continued
16-2-12ab
Oct. 17, 1945 9.58 Mar. 6, 1947 8.64 ||Nov. 7, 1948 9,27
Jan. 4, 1946 9.36 May 7 7.58 |{Jan. 11, 1950 9,23
Feb, 12 9.14 July 8 6.53 ||Mar. 10 8.24
Mar, 12 8.92 Sept, 4 10,20 [[May 4 8.17
Apr, 9 8.80 Nov, 11 10.20 |[June 29 9.09
May 7 8.84 Jan. 13, 1948 9.61 ||Aug. 23 9.58
June 4 9.19 Mar, 24 7.83 [[Oct. 10 9,93
Juy 9 8,96 May 8 8.32 [|Nov. 3 9.97
Aug, 6 10.25 July 13 8.59 ||Dec. 1 9.52
Sept. 4 10.67 Sept. 2 9.80 {|Jan. 9, 1951 9,24
Oct. 10 10. 39 Nov, 2 10.12 ||Mar. 15 8.70
Nov. 5 9.70 [Apr, 15 6.24 ||May 8 7.60
Dec, 10 8.33 July 12 7.60 [|Jan. 23, 1952 8.02
Jan. 3, 1947 8.72 Sept. 2 9.95
17-1-2cc
Jan. 19, 1945 210. 80 . 29, 1946 39.80 |[Nov. 7, 1949 10,43
June 28 29,70 10 9.89 ||Dec. 2 10,51
July 23 29,00 2, 1947 10,19 {[Jan. 9, 1950 10,54
Aug. 17 29,70 6 10.29 |{IFeb. 8 10,59
Oct, 12 210.50 7 10.05 |{Mar. 3 10.34
Nov, 15 210. 60 7 9.00 29 9.76
Dec. 21 210.70 4 10.64 {{Apr. 24 10,31
Jan. 11, 1946 210. 60 11 10.74 |[May 26 10,16
Feb, 25 28,30 13, 1948 10.67 |[june 23 10,10
Mar, 15 210,10 22 10,01 |[july 26 10,24
Apr. 19 310, 60 8 10.36 [|Aug. 23 10. 44
May 29 210,70 13 10,50 J[Oct. 11 10,72
June 21 210. 10 2 10,30 [|Jan. 38, 1951 10. 56
July 12 23,20 2 10.68 [fFeb. 23 10.56
Aug, 22 211,10 25, 1949 9.70 {IMay 5 9.88
Oct. 11 10, 61 12 8.93 |[lAug. 21 10. 04
28 210. 40 2 10,65 [[Nov. 1 10,31
Nov. 5 10,39 4 10,45
17-1-5ad
Jan, 19, 1945 23, 60 10, 1946 1.50 |[Nov. 4, 1949 2.24
May 17 2.50 2, 1947 2,07 7 2.20
June 28 22,00 6 2.00 ||Dec. 2 2.31
July 23 1,40 7 1.70 {|Jan. 9, 1950 2.34
Aug, 13 32,20 7 1,28 ||Feb. 7 2.29
Oct. 12 32,90 4 2.86 |[Mar, 3 .01
Nov. 15 23,00 11 2,74 29 1,64
Dec. 18 23,10 13, 1948 2.39 {lApr. 24 2,00
Jan, 11, 1946 23,00 18 1,50 [IMay 24 1,79
Feb. 25 22,70 8 2.04 [june 23 2,00
Mar. 11 22.80 13 2.54 [ljuly 26 1,67
Apr. 11 42,80 2 1,55 [lAug. 23 1,86
June 24 a2,40 2 2.82 [Oct, 11 2.22
Aug, 22 23,70 | 4, 1949 1,69 |ljan. 3, 1951 3.02
Oct. 3 .30 | 7 .94 |lFeb., 23 2.94
11 1,64 A 25 1.35 [May 5 2,12
Nov. 5 22,10 fpuy 12 1.63 [Aug. 21 1,60
Dec. 5 21,50 | 2 2.58 [iNov, 1 2.27

a‘Me::tsu.ren-nems made by Loup River Public Power District.
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Table 8, — Measurements of the water level in wells—— Continued

Water Water Water
Date level Date level Date level
PLATTE COUNTY — Continued
17-1-6¢cb
May 18, 1950 2.64 || Aug. 23, 1950 2,54 ||May 5, 1951 2,01
24 2.74 || Oct. 11 3,20 ||Aug. 21 2,41
June 23 2.81 [{Jan. 3, 1951 3.52 |[Nov. 1 2.53
July 26 3.07 |{Feb. 23 3.52
17-1-10cb
May 18, 1950 7.74 [{Aug. 23, 1950 8.10 ||[May 5, 1951 7.26
26 7.80 |[[Oct. 11 8.48 |{Aug. 21 7.64
June 23 7.84 [|Jan. 3, 1951 8.23 |[Nov. 1 7.174
July 26 7.95 {|Feb. 23 8.34
17-1-14cc
Jan, 18, 1945 210.20 [iJan. 2, 1947 9.53 |[|[Nov. 7, 1949 10,72
June 28 23,70 ||Mar. 6 9.72 ||Dec. 2 10,79
July 23 29,20 ||May 7 9.65 |lJan. 9, 1950 10. 68
Aug. 13 29,70 fljay 7 9,06 ||Feb. 8 10,71
Oct. 12 810,20 ||Sept. 4 10.77 ||Mar. 3 10.57
Nov, 15 210.20 [{Nov, 11 11,00 29 9.31
Dec, 21 10,40 |{Jan. 13, 1948 10.97 [|Apr. 24 10,37
Jan., 11, 1946 210.30 |[Mar. 22 9.50 ([May 26 10, 22
Mar, 11 210.00 |[May 8 10,60 |[[June 23 10.47
Apr. 11 210.00 [ljuty 13 10.86 |[|July 26 10,50
May 17 10.00 }{Sept. 2 10,92 ||Aug. 23 10. 66
June 24 29.30 [[Nov. 2 10.88 ||Oct. 11 10.85
July 6 29.70 |{jan. 4, 1949 10,67 ||Jan. 3, 1951 10.75
Oct. 3 210.30 [[Mar, 8 9.45 |[[Feb. 23 10.76
11 10,00 [lApr. 25 9.77 |[|[May & 10,01
Nov, 5 10.10 jjJuy 12 10.39 |lAug. 21 10,45
Dec. 5 9.50 |[|Sept. 2 11,00 |{{Nov. 1 10,43
10 9.42 |[|Nov. 4 10.71
17-1-27ad
Sept. 27, 1949 5.62 ||June 27, 1950 5.41 [jMar. 26, 1951 4,11
Nov. 7 5.73 |[Jjuly 26 4,60 ||Apr. 26 4,07
Dec. 2 5.77 |lAug. 23 5.38 |[|May 28 4,60
Jan. 9, 1950 5,22 28 5.39 ||July 26 4,88
Feb. 8 5.12 ||Oct. 10 5.66 ||Aug. 24 4,50
Mar, 3 4,486 25 5,80 |{Sept. 25 5.12
29 3.31 ||[Nov. 3 5.80 |[|Oct. 23 5.11
Apr, 11 4.19 28 5.52 ov. 23 5.04
24 5.09 |Dec. 27 5.21 ec, 27 4,83
May 26 4.83 |lfJan. 29, 1951 5.28 an. 24, 1952 4.43
June 23 4,26 eb. 21 4,91
17-1-30aa
Mar, 7, 1947 11. 60 pr. 12, 1949 11,37 J|Oct. 10, 1950 12,32
Mar, 18, 1948 10,94 ar, 10, 1950 11,72 |May 8 11,71
17-1-32aa
Aug. 5, 1950 8.68 t. 10, 1950 9.11 ec, 1, 1950 9.27
23 8.70 ov, 3 9.20

a
Measurements made by Loup River Public Power District,
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Water Water Water
Date level Date level Date level
PLATTE COUNTY —Continued
17-1-34dc
Jan, 4, 1946 8.54 [May 7, 1947 7.59 |lSept. 2, 1948 8.79
Feb, 12 8.40 fjJuly 7 6.29 ||Nov, 7 8,68
Mar, 12 8.25 [Sept. 4 9.05 | Jah. 11, 1950 8. 82
Apr, 9 8.27 [INov. 11 9.25 || Mar. 10 8.14
May 7 8,39 [lJan, 13, 1948 8.90 [IMay 4 8.08
June 4 8,58 |Mar, 24 7.89 |/ June 29 8.49
July 9 8.11 [May 8 8.28 | Aug. 23 9.02
Aug. 6 9.23 [ljuly 13 8.56 |loct. 10 9.32
Sept. 4 9.40 |lSept. 2 8.95 [[Nov. 3 9.47
Oct, 10 9.16 ||Nov., 2 9.29 {|Dec. 1 9.17
Nov. 5 8.78 [[Jan. 5, 1949 8.72 || Jen. 9, 1951 9,00
Dec. 10 8.14 [[Mar. 7 7.82 || Mar, 15 8.58
Jan. 3, 1947 8.36 [ljuly 12 7.58 [|May 8 8.18
Mar, 6 8.14
17-2-2bb
Apr. 24, 1950 3.56 {|July 26, 1950 2,95 {lJan. 3, 1951 4,99
May 24 2.71 (| Aug. 23 2,79 || Avg. 21 3.15
June 23 2.64 JOct. 11 3.71 ||Nov. 1 2.58
17-2-2cd ‘
Jan. 4, 1946 6.49 [[Mar. 22, 1948 5.08 [Jan. 9, 1950 6.55
Feb. 11 6.47 [May 8 6.02 | Mar. 29 5.90
May 7 6.13 [l July 12 7.61 | Apr. 24 6.11
Nov, 5 6.08 |lSept. 2 7.82 || May 24 5.54
Dec. 10 5.53 [jNov. 2 8.27 || June 23 5.28
Jan., 2, 1947 5.79 [{Jan. 4, 1949 8.01 | July 26 5.38
Mar. 6 6.11 |[Mar, 7 6.73 . 23 5.18
May 7 5.81 |l Apr. 18 4,87 t, 11 6.07
July 8 4.59 | juy 12 4.62 lljan. 3, 1951 6.64
Sept. 4 6.83 | Sept, 2 6.84 || Feb. 23 6.71
Oct, 22 6.92 [[Nov. 4 6.81 [May 5 4,81
Nov, 11 6.73 7 6.36 [|Nav. 1 7.71
Jan, 13, 1948 6.82 ||Dec. 2 6. 51 |
17-2-4bc
Jan. 15, 1945 #1000 |f Oct. 21, 1946 29,90 || Sept. 2, 1949 11.26
Apr. 24 29,10 | Nov. 5 9.95 || Nov. 4 11,03
May 11 29,34 || Dec. 10 9.21 7 11,01
17 23,00 |[Jan. 2, 1947 9.61 | Dec., 2 11,06
31 27,93 |f Mar, 6 9.62 |fJan. 9, 1950 10,41
June 4 27,76 || May 17 9.26 || Feb. 7 10,22
11 27,24 Juy 8 7.70 || Mar., 3 9. 82
25 28,00 [ Sept. 4 11.22 29 8.33
July 23 28,30 [ Nov. 11 11.08 | Apr. 24 10,08
Oct. 12 210.60 | Jan. 13, 1948 10.42 (| May 24 9.77
Nov, 12 210,50 || Mar, 22 8.78 | qJme 23 9.91
Dec. 12 210,30 | May 8 10.49 || Juy 26 9.64
Jan. 9, 1946 10,20 |f July 12 10.83 | Aug. 23 10.43
Mar, 21 29,80 Jf Sept. 2 11,12 | Oct. 11 11,20
May 8 210.10 || Nov. 2 11.61 || Jan. 3, 1951 10.57
June 14 210.20 f Jan. 4, 1949 10.98 || Feb. 23 10.48
Juy 8 29,10 | Mar. 8 8.19 || May 5 9.55
Aug. 8 210.80 | Apr. 95 9,06 || Aug. 21 10,21
Oct. 11 10,32 || oty 12 9.32 [[Nov. 1 10, 50

aMeasurements made by Loup River Public Power District,
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Table 8, —— Measurements of the water level in wells— Continued

Water Water 'Water
Date level Date level Date level
PLATTE COUNTY —Continued

17-2-6bd
May 18, 1948 13.170 TDec. 2, 1949 13.98 JjJuly 26, 1950 12,92
Sept, 28 14,32 |{Jan. 9, 1950 13,97 |{|Aug. 23 13. 86
Apr. 27, 1949 13,07 |[[Feb, 7 13.85 ||Oct., 11 14,28
June 6 12,53 ||Mar, 3 13,39. [{Jan, 3, 1951 14,02
July 6 12.93 29 13.38 |[|Feb. 23 13. 94
Aug, 8 14.53 ||lApr. 24 13.78 ||May 5 13,37
Sept. 21 13,94 |[May 24 13,56 [|lAug. 21 13,42
Nov, 17 13,87 {|June 23 13.69 |{Nov, 1 13.85

17-2-8dc
May 26, 1950 5.79 |lAug. 23, 1950 6.07 {[Nov, 3, 1950 7.06
June 23 6.28 ||Oct. 10 6.62 |[Dec., 1 6.76
July 26 4.96

17-2-17bb
May 18, 1948 3.40 [|Mar. 3, 1950 3.63 [[July 26, 1950 2,79
Sept., 28 3.62 29 3.59 |{Aug. 23 2,94
Nov. 17, 1949 3.18 [lApr, 24 3.56 [|Oct, 10 3.38
Dec. 2 3.37 (May 26 3.19 {INov. 3 3.53
Jan. 9, 1950 3.56 ||june 23 2.99 ||Dec. 1 3.66
Feb. 8 3.63

17-2-18ab
Apr. 11, 1950 | 3.43 [locr. 10,105 | a2 [ |

17-2-19ac
Sept. 27, 1949 | 12.32 [loce. 10,1950 | 13.40 |l {

17-2-19¢cc
Aug. 5, 1950 14,66 ||Oct. 10, 1950 14,76 |[Dec. 1, 1950 15.00

23 14,45 ||[Nov. 3 14,90

17-2-23bd
Sept, 27, 1949 I 14, 60 "Nov. 3, 1950 I 14, 69 ”

17-2-24cb
Jan, 29, 1947 10.85 |[|Sept. 21, 1949 11.41 ||Apr. 24, 1950 11,54
Mar, 4 10.70 {Nov, 1 11.90 ||May 26 11.45
Mar, 24, 1948 9,65- ||Dec. 2 12,04 |{June 23 11,59
Sept. 28 11.87 {{Jan, 9, 1950 11,78 |jJuy 26 10,99
Apr. 27, 1949 10,70 |[Feb, 8 11,89 |{Aug. 23 11,16
June 6 8.56 |[Mar. 3 11,31 ||Oct. 10 11,94
July 6 11.04 29 11.29 ||Nov. 3 12,12
Aug. 8 11,583 {Apr, 11 11,41 {Dec. 1 12,08

17-2-25bc
Mar, 7, 1947 32,32 |lApr. 12, 1949 32,06 ||Oct. 10, 1950 32.54
Mar. 18, 1948 31,15 ({Mar, 10, 1950 32,20 ({{May 8, 1951 32, 14
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Water Water Water
Date level Date level Date level
PLATTE COUNTY— Continued
17-2-32bb
Aug, 5, 1950 9.89 |[{Oct. 10, 1950 10.05 ||Dec.| 1, 1950 10.25
23 9.78 ||Nov. 3 10,24
17-2-32dd
Aug. 5, 1950 12,27 ||Oct. 10, 1950 12,38 |[|Dec.| 1, 1950 12,46
23 12,19 [INov., 3 12,45
17-2-34bb
Oct, 11, 1950 18,28 ||Aug. 14, 1951 18,44 |[Nov.| 23, 1951 19,40
Nov, 3 18,31 24 18.48 |([Dec.| 27 19.21
Dec, 1 18,12 |[|Sept. 25 18,70 |(Jan. | 24, 1952 19.42
July 26, 1951 19,60 }|Oct. 23 19.33
17-3-2da
May 19, 1948 8.45 ||Dec. 2, 1949 8.79 |[|July | 26, 1950 17.46
Sept. 28 9.95 ||Jan. 9, 1950 8.85 ||Aug. 23 8.31
Apr. 7, 1949 6,61 |[[Feb. 7 9.03 |[Oct.| 11 8.91
June 6 5,51 ||Mar, 3 8.08 |{Jan.| 3, 1951 8.39
July 6 6,39 29 7.91 [IFeb.| 23 8.15
Aug., 9 8,96 || Apr. 24 8.09 |[May 5 6.09
Sept. 21 8.48 [IMay 24 7.76 ||Aug. 21 6.16
Nov, 1 8.66 |/June 23 8.17 |INov. 1 7.39
17-3-5da
May 18, 1950 12,48 |[Aug. 23, 1950 12.65 |[May| 5, 1951 12,54
24 12,49 |fOct. 11 13.00 |fAug. 21 12,13
June 23 1251 |[[Jan. 3, 1951 12.98 [|Nov. 1 13,19
July 26 12,23 |[Feb., 23 12,96
17-3-8cb
May 18, 1948 2.70 |[Dec., 2, 1949 1,75 || July | 26, 1950 1.15
Sept. 28 3.20 |[Jan. 9, 1950 2.44 )l Aug., 23 1.84
Apr. 26, 1949 1,04 ||[Feb, 17 2,41 || Oct.| 11 1.97
June 6 .81 |([Mar, 6 1.56 |l Jan.| 3, 1951 2.26
July 6 .40 29 .23 ({Feb.| 23 2.40
Aug. 9 2,98 ||Apr. 24 1.79 ||May| 5 1.40
Sept. 21 1.48 [|May 24 1.78 || Aug. 21 1.12
Nov, 7 1.27 |{June 23 2.54 [[Nov., 1 1.417
17-3-22ad
Nov, 17, 1949 8.29 |l Apr. 24, 1950 9.19 || Nov., 28, 1950 9.79
Dec., 2 8.53 ||May 26 9.26 |l Jan,| 5, 1951 10,04
Jan, 9, 1950 8.68 || June 23 9.25 31 10. 14
Feb. 8 8.78 |[|July 26 9.23 [IFeb. 21 10.15
Mar, 3 8.70 |l Aug. 23 9.34 | Mar, 26 9.97
29 9.11 {[Oct. 10 9.54 | Apr.| 26 10,26
Apr, 11 9.15 }INov. 3 9.60 [ May 28 10,14
i
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Table 8,— Measurements of the water level in wells-— Continued

Water Water Water
Date level Date level Date level
PLATTE COUNTY—Continued
17-3-23ad
Sept, 28, 1948 14,80 {{Apr. 11, 1950 15,20 (jJuly 26, 1951 15,27
Apr. 27, 1949 14,43 24 14,34 (| Aug, 23 15,32
June 6 14,00 J|May 26 15,18 || Oct. 10 15, 55
July 6 13.55 [ June 23 15,21 ||Nov, 3 15, 62
Aug. 9 13,71 [July 26 15,217 28 15,81
Sept. 21 14,11 [l Aug. 23 15.32 |lJuly 26 15,34
Nov, 1 14,42 || Oct. 10 15,55 || Aug. 24 15,39
Dec, 2 14,69 |INov. 3 15,62 [} Sept. 25 15,51
Jan. 9, 1950 14,84 28 15,81 || Oct. 23 15,70
Feb, 8 15,13 [ Apr. 24, 1951 14,34 ||Nov, 23 15,87
Mar., 3 15.12 § May 26 15,18 || Dec. 27 16, 00
29 15,19 § June 23 15.21 || Jan. 24, 1952 16. 01
17-3-29¢cc
Aug., 5, 1950 2.61 |l Oct. 6, 1950 3.21 {|Nov, 28, 1950 3.58
25 3.01 JiNov, 2 3.44
17-3-32cc
Aug. 5, 1950 10.35 {| Oct. 6, 1950 11,29 |{Dec. 1, 1950 11,75
25 10.85 |[Nov. 2 11,56
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