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GROUND WATER IN TERRACE DEPOSITS OF CENTRAL

BECKHAM COUNTY, OKLAHOMA

By Lee C. Burton

ABSTRACT

Terrace deposits consisting of stream-laid sand, gravel, and clay occur
both north and south of the North Fork of Red River in Beckham County
The largest known area of such deposits is south of the river. Three towns,
a refinery, an irrigation well, and many rural domestic and stock wells
draw water from the terrace deposits in this area.

During the study 145 wells were inventoried, 20 samples of ground
water were collected and analyzed for their mineral content, and 533 test
holes were drilled. Information from the test holes indicates that the
terrace deposits have an average thickness of about 68 feet and an average
saturated thickness of about 33 feet. About 60 percent of the saturated
material is moderately to highly permeable,

Ground-water recharge is derived chiefly from the infiltration of
precipitation that is readily absorbed by dune sand that covers the surface
of the terrace deposits in much of the area.

The movement of ground water is northward and eastward toward the
river, making it a gaining stream in this area.



INTRODUCTION

This report summarizes results of a test-drilling program in terrace
deposits of central Beckham County, Okla., south of the North Fork of Red
River (fig. 1). It presents information on wells and test holes, and gives
chemical analyses of representative samples of ground water. Maps show
the geology of the area, the approximate thickness of the terrace deposits,
the water table, and the configuration of the bedrock surface beneath the
younger deposits.

Purpose of Study

The purpose of the test-drilling program was to obtain information on
the lithology and thickness of water-bearing sand, gravel, and clay, known
geologically as terrace deposits. Such materials are regarded as having
been laid down by a stream, which since the time of deposition has shifted
its channel laterally and has cut down to a lower level. The terrace
deposits, therefore, are adjacent to and topographically higher than the
present stream. The beds of sand, gravel, and clay are irregular, and occur
in different proportions at different places. The terrace deposits yield
water to wells more freely than does the bedrock, and on the whole the
water in the terrace deposits is of better quality than that in the bedrock.

Terrace deposits occur in Beckham County both north and south of the
North Fork of Red River. The largest area of the deposits is south of the
river. Ground water in this area has been developed for municipal and
industrial purposes and for rural domestic and stock use. The cities of
Elk City, Sayre, and Erick draw upon this underground reservoir for public-
water supplies, and a refinery of the Shell 0il Co. draws upon it for both
industrial and domestic purposes. In 1951 only one well in the terrace
deposits was being used for irrigation.

Test holes drilled by the Shell (il Co. and by the city of Elk City in
the eastern part of the area, and by the city of Erick in the north-central
part of the area yielded much information about the deposits. This informa-
tion was utilized in the preparation of this report.

With respect to reservoir capacity and present utilization, the terrace
deposits south of the North Fork of Red River are the most important source
of ground water in Beckham County, and an appraisal of the deposits is
desirable before demand for water exceeds the perennial s$upply.

The investigation that was the basis for this report was made in 1951-52
as a cooperative project of the United States Geological Survey and the
Division of Water Resources of the Oklahoma Planning and Resources Board.

It was conducted under the general supervision of A. N. Sayre, Chief, Ground
Water Branch, U.S. Geological Survey; and Ira C. Husky, Director, Division
of Water Resources, of the Oklahcoma Planning and Resources Board,
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quarter-quarter section (40-acre tract), and the third the quarter-quarter-
quarter section (1l0-acre tract). Within each 10-acre tract the wells are
numbered serially as indicated by the final digit of the number. Thus, the
number 8N-23W-1dddl, which was assigned to a test hole 6 miles east and a
mile north of Delhi, indicates that the test hole is in the SE3SEiSE:

sec. 1, T. 8 N., R. 23 W (fig. 2).

8N-23W-1ddd1

Sections within a township Subdivisions within a section

Figure 2.--Diagram showing well-numbering system



GEOGRAPHY

The area considered in this report is in parts of Tps. 8 to 10 N.,
Rs. 22 to 26 W., Indian meridian (fig. 1 and pl. 1). It is bounded on the
north and east by the North Fork of Red River, on the west by the boundary
between Texas and Oklahoma, and on the south by an east-west line drawn
along the south boundary of T. 8 N. The area has a maximum width from
north to south of about 10 miles and a maximum length from east to west of
about 25 miles, and covers about 200 square miles. ZErick and Texola are
the principal towns within the area. Both are in the western half and
near the southern boundary. Sayre, the county seat of Beckham County, is
on the north side of the river, outside the report area. Elk City, the
largest city in the county, is 17 miles northeast of Sayre.

The Chicago, Rock Island and Pacific Railroad and U.S. Highway 66
cross the area from east to west, passing through Sayre, Erick, and Texola.
The highway closely parallels the railroad westward from the NW cor. sec. 14,
T. 9 N., R. 24 W. U.S. Highway 283, a north-south highway, enters the area
from Sayre.

The southern part of the study area is a flat, cultivated plain. The:
northern part is hilly, being characterized by stabilized sand dunes that
occupy a belt 3 to 6 miles wide. The land surface rises from east to west.
The lowest recorded altitude, 1,713 feet above sea level, is on the bed of
North Fork of Red River, near the SW cor. sec. 20, T. 9 N., R. 22 W. The
highest recorded altitude, 2,147 feet above sea level, is at a bench mark in
the S3 sec. 30, T. 9 N., R. 26 W (Wolfard, 1938). The maximum relief, as
indicated by these two stations, is 434 feet.

Only four streams cross the area; they are ill defined and drain north-
ward or eastward into North Fork of Red River. Some of the flat areas far
from these streams probably contribute little or no surface runoff to the
river. 1In the sand-dune belt, sandy soils soak up most of the water and
the dunes enclose small areas having no exterior surface drainage. Spring
Creek is the only perennial stream. Little Turkey Creek flows during a
part of the year.

The average annual precipitation at Sayre is 23.07 inches, and the
mean annual temperature is 60°F.



GEOLOGY AND WATER-BEARING CHARACTERISTICS

OF THE ROCKS

The rocks exposed in the report area include bedrock of Permian age;
and terrace deposits, alluvium, and dune sand of Quaternary age (pl. 1).

Permian Bedrock

The Permian bedrock, as exposed at the surface, is made up of inter-
stratified shale, sandstone, and gypsum. The shale is red and gray and on
weathering becomes crumbly. The sandstone beds are fine grained, lenti-
cular, and red to maroon. Freshly exposed beds of sandstone generally are
very hard and well cemented, but on weathering become soft. The gypsum
commonly is gray to white and occurs both as thin layers and as thick
massive beds interbedded with shale and sandstone.

The ground water in the Permian bedrock generally is of poor quality,
suitable only for stock use although a few people use it for domestic pur-~
poses where better water from another source is not available. The yields
of wells tapping the bedrock commonly are low. In places, however, as in
well 8N-23W-9ddal (3 miles west of Delhi), wells tapping the bedrock may
yield enough water for irrigating crops.

Concealed bedrock surface--The configuration, or topography, of the
bedrock surface concealed beneath the terrace deposits is illustrated on
plate 5 by contour lines. The bedrock surface was identified in most of the
test holes, including those drilled for the Shell 0il Co., and its altitude
was determined by subtracting the depth to bedrock from the land-surface
altitude at the test-hole site. To supplement this information and fill
in gaps, altitudes at the contact between terrace deposits and bedrock in
surface exposures were determined by an altimeter survey. The resulting
map (pl. 5) suggests that, before the terrace deposits were laid down,
there was a valley trending southeastward across the area. The axis of the
buried valley is a few miles south of the present course of North Fork of
Red River. Because the terrace deposits have a gently sloping surface, the
location and trend of the ancient valley is clearly shown on maps showing
the thickness and saturated thickness of the terrace deposits (pl. 3 and 4).

Terrace Deposits

The terrace deposits extend from the alluvial bottom lands of North
Fork of Red River southward to the heads of the streams that drain south
into Elm Fork of Red River; and they extend westward beyond the Texas state
line. The 53 test holes drilled during this study show that the terrace
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deposits range in thickness from 18 to 195 feet, and average about 68 feet
(pl. 3). About 45 percent of the material is moderately permeable sand and
gravel and about 55 percent is poorly permeable clay, silt, silty sand, and
gravelly clay. As determined from test-hole data the saturated part of the
terrace deposits ranged in thickness from 2 to 148 feet, and averaged about
33 feet (pl. 4). The terrace deposits are more extensive than the alluvium
and yield water more freely than the bedrock; hence, they constitute the
most important aguifer in the area of this report.

Alluvium

Alluvium is the material deposited by a stream. It may consist of
gravel, sand, and clay in any proportion, and it underlies the flood plain
or bottom land. It is generally thickest near the middle of a valley and
thinnest at the sides.

In the area of this report deposits mapped as alluvium include the
unconsolidated materials in the channel and beneath the flood plain of
North Fork of Red River, and alluvial and colluvial materials in the narrow
valleys of tributary streams draining northward or eastward into the river.

Where it has sufficient thickness, the alluvium transmits water freely
and allows recharge derived from precipitation to percolate rapidly down to
the zone of saturation. Also, water in the alluvium may be replenished
by underflow from the terrace deposits where the alluvium and terrace
deposits are in contact, by flood waters that overflow streambanks and
spread across flood plains, and by surface runoff.

In this area the alluvium has been tapped by several domestic and stock
wells, and it is the source of water pumped from two wells for municipal use
by the city of Sayre.

Dune Sand

The dune sand is wind-blown sand in irregular hills forming a thin
mantle on top of a part of the terrace deposits and locally om top of the
alluvium. It is largely above the water table and therefore is not a
source of water for wells, but it is hydrologically significant because it
absorbs a relatively large fraction of the rain that falls on it. The water
thus receiveqd percolates downward, replenishing the ground-water supply in
the underlying deposits. Dune sand that overlies the alluvium is clearly
younger than the alluvium; dune sand that overlies the terrace deposits is
younger than the terrace deposits but may be in part older than, and in
part equivalent to, the alluvium.



GROUND WATER

Occurrence

The rocks within reach of drilling machines contain many epen spaces,
called voids or interstices. These open spaces are the receptacles for the
water found below the land surface and recovered in part through wells and
springs. Rocks differ greatly in the number, size, and arrangement of their
interstices, and hence in their properties as containers for water. The
occurrence of ground water, therefore, is determined by the character,
distribution, and structure of the rocks, together with the climate and
topography.

The amount of water thar can be stored in a rock depends on the volume
of pore spaces in the rock--that is, the porosity, which is expressed as a
percentage of the total volume of the rock. Well-sorted deposits of uncon-
solidated silt, sand, or gravel have high porosity regardless of the size of
the constituent mineral grains. Poorly sorted deposits have lower porosities
because small grains fill the openings between the large grains, reducing
the amount of open space. The openings in some well-sorted deposits of sand
and gravel may be partially filled with cementing material, reducing the
porosity. Hence sandstone and conglomerate, which are consolidated rocks,
are likely to have less porosity than sand and gravel, which are unconsoli-
dated. Solution openings and fractures may give an otherwise dense rock a
high porosity and, hence, may be of great practical importance.

Although the capacity of 2 rock to contain water is determined by its
porosity, its capacity to yield water is determined by its permeability,
which is defined as the ability to transmit water under hydraulic head.
Rocks that will not transmit water are said to be impermeable. Silt, clay,
or shale may be well sorted and have a high porosity, but because of the
minute size of their pores will transmit water only very slowly. 1If shale
is fractured, however, the fractures may transmit water in moderate quanti-
ties. Well-sorted gravel or sand containing relatively large openings that
communicate freely with one another will transmit water readily. Sandstone
will also transmit water readily if its openings have not been obstructed
by cementing material. Part of the water in any deposit is not available
to wells because it is held against the force of gravity by molecular
attraction--that is, the water adheres to the walls of the pores.

The amount of water available to wells depends on the saturated thick-
ness, the lateril extent, and the permeability of the water-bearing material.
It also depends on how much of the water contained in the rock will be
released, in contrast to the water held in the rock by molecular attraction.
The amount of water that can be pumped perennially without progressive
depletion of ground water in storage depends on the amount of replenishment.



Water Table

The water table in the terrace deposits is illustrated on plate 2 by
means of contour lines, each of which represents a certain altitude above
sea level and is supposed to pass through all points on the water table
that have that altitude. Actually, however, the lines are approximations
at best because the control points afforded by the test holes and measured
water wells are 1 to 2 miles apart. Nevertheless, the lines serve to show
that the water table slopes generally toward North Fork of Red River--that
is, northward in the western part of the area and eastward in the extreme
eastern part. The water table is depressed along streams that flow part
of the time, so that locally the slope of the water table and the movement
of the ground water is toward those streams. If the control points were
more closely spaced in the vicinity of pumping wells and if the altitude of
the water table at those points had been determined at times of heavy
pumping, the map would also show cones of depression caused by the pumping.
The map makes it evident that the ground-water reservoir in the terrace
deposits is not replenished by water coming from the river. At points
remote from the river, the water table is many feet above the river and
water from the river would have to flow uphill if it were to effect
replenishment. Instead, the principal movement of ground water is toward
the river, where the water may appear as surface flow, or may be used by
plants growing on the bottom lands, or may be evaporated from the soil.

Recharge

The most important source of water in the earth is precipitation, which
comes mainly as rain or snow. With respect to a given water-bearing forma-
tion, the principal source of ground water is the precipitation on the out-
crop of that formation. Other sources are influent seepage from streams
crossing the outcrop and movement of water underground from outside
areas--water that may not have fallen to the earth in the area under con-
sideration but nevertheless has come as precipitation somewhere.

The replenishment of ground water is known as recharge. It is often
expressed as a percentage of the annual precipitation, or as being equiva-
lent to a layer of water, usually measured in inches of depth, spread
uniformly over an area. It may range from an inch or less in some areas to
many inches in others. 1In the same county, it will differ from township
to township, from section to section, and from acre to acre, but the move-
ment of water underground tends to equalize the recharge for large areas and
to render estimates of recharge useful.

The amount of water entering the ground depends first on the amount of
precipitation. Obviously, little rain means little opportunity for recharge.
If rain comes as gentle to moderate showers, a larger fraction of the water
can go into the soil and rock than if it comes in heavy or protracted
storms that quickly fill the uppermost openings and furnish water faster
than it can be absorbed. Light, loose, sandy soils like those in the area
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covered by this report will absorb more of the water than will heavy clay
soils. The absorption will be higher on flat, gentle slopes than on steep
slopes. Vegetation favors absorption by retarding runoff and loosening
the soil, making it more permeable; but vegetation also uses part of the
water, and transpires a part of the water it uses to the atmosphere. In
winter a larger fraction of the precipitation will reach the zone of satu-
ration than in the heat of summer because evaporation from the land surface
is less and transpiration by vegetation virtually ceases. The first rain
after a prolonged drought will add little or nothing to the ground-water
reservoir because the moisture deficiency of the s0il must be made up
before any water can percolate down to the water table. Streams crossing
outcrop areas will contribute water if their channels are above the water
table, but otherwise will receive water from the saturated zone. In the
report area, North Fork of Red River gains water from the terrace deposits;
and during periods of above average precipitation, streams tributary to
the river also gain water from the terrace deposits.

To estimate how much of the annual precipitation becomes ground water
in any area requires a great deal of data. Records of fluctuations of
ground-water levels and of natural and artificial discharge of ground water
must be obtained for comparison with records of precipitation. Because the
amount of recharge varies from year to year, the records for several years
are needed if a reasonably close average is to be obtained. The accumula-
tion of the necessary records in Beckham County has only begun, and it can-
not be hurried. It will be several years, therefore, before an acceptable
estimate of ground-water recharge can be made. Meanwhile, it may be help-
ful to consider the possibilities of recharge.

In a preliminary estimate for the Pond Creek basin (now called Cobb
Creek) of western Caddo County, Okla., Davis (1950, p. 22) found that about
3 percent of the precipitation became ground-water recharge. According to
Reed and others (1952, p. 28), ground-water recharge in an area of terrace
deposits in the Cimarron River valley west of Enid, Okla., was about 14
percent. The area west of Enid is geologically similar to the part of
Beckham County considered in this report. However, the average annual
precipitation in Beckham County is less than in either the area west of
Enid or in the Pond Creek basin. If ground-water recharge in Beckham
County were as low as 3 percent, only about 0.7 inch of water, or 0.06 acre-
foot per acre, would be added annually to the ground-water reservoir. If
the recharge were as high as 14 percent, about 3.3 inches, or about 0.3
acre-foot per acre, would be added annually. Probably the actual recharge
to the terrace deposits of Beckham County is between these extremes, but
where it falls is yet to be determined.
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QUALITY OF WATER

All natural waters contain mineral matter dissolved from the rocks and
soils with which they have come in contact. The quantity of dissclved
mineral matter in the water depends primarily on the type of rock or soil
through which the water has passed, the length of time of contact, and the
pressure and temperature conditions. In addition to these natural factors
are others comnected with human activities, such as use of streams and
wells for disposal of sewage and industrial waste, diversion and use of
water for many purposes, and drainage of oil-field brines.

The mineral constituents and physical properties of ground waters
reported in the analyses of Appendix B are those having a practical bearing
on the value of the waters for most purposes: silica, iron, calcium, magnes-
ium, sodium, potassium (or sodium and potassium reported together as sodium),
carbonate, bicarbonate, sulfate, chloride, fluoride, nitrate, dissolved
solids, hardness, pH, specific conductance, and temperature. The source and
significance of these different constituents and properties of ground waters
are discussed in the following paragraphs, which are adapted from publica-
tions of the U.5. Geological Survey.

Silica (SiOz)——Silica is dissolved from practically all rocks. Some
ground waters contain less than 5 ppm (parts per million) of silica and a
few contain more than 50 ppm. Silica affects the usefulness of a water
because it contributes to the formation of boiler scales and is usually
removed from feed water for high-pressure boilers. Silica also forms
troublesome deposits on the blades of steam turbines.

Iron (Fe)--Iron is dissolved from many rocks and soils. On exposure
to the air, normal basic waters that contain more than a few tenths of a
part per million of iron soon become turbid with the insoluble reddish
ferric oxide produced by oxidation. Iron causes reddish-brown stains on
white poreclain or enameled ware and fixtures and on clothing or other
fabrics washed in the water.

Calcium (Ca)--Calcium is dissolved from practically all rocks, but the
highest concentrations are usually found in waters that have been in contact
with limestone, dolomite, and gypsum. Calcium and magnesium make water hard
and are largely responsible for the formation of boiler scale.

Magnesium (Mg)--Magnesium is dissolved primarily from dolomitic rocks.
Its effect is similar to that of calcium. The magnesium in soft waters may
amount to only 1 or 2 ppm.

Sodium and Potassium (Na and E)--Sodium and potassium are dissolved
from practically all rocks. Natural waters that contain only 3 or 4 ppm of
the two together are likely to carry almost as much potassium as sodium. As
the total quantity of these constituents increases, the proportion of sodium
becomes much greater. Moderate quantities of sodium and potassium have
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little effect on the usefulness of water for most purposes, but water that
carries more than 50 to 100 ppm of the two may require careful operation
of steam boilers to prevent foaming. More highly mineralized waters in
which the proportion of sodium is high in relation to all other basic
constituents may be unsatisfactory for irrigation.

Carbonate and Bicarbonate (CO, and HCO3)--Carbonate as such is not
present in appreciable quantities in most natural waters. Bicarbonate
occurs in waters largely through the action of carbon dioxide, which enables
the water to dissolve carbonates of calcium and magnesium. Bicarbonate in
moderate concentrations in water has no affect on its value for most uses.

Sulfate (SO4)--Sulfate is dissolved from many rocks and soils and in
especially large quantities from gypsum and beds of shale. It is also
formed by the oxidation of sulfides of iron. Sulfate in water that con-
tains much calcium and magnesium causes-the formation of hard scale in
steam boilers and may increase the cost of softening the water.

Chloride (Cl)--Chloride is present in practically all waters, being
dissolved from rocks or from natural salt deposits. Sodium chloride is a
common constituent in sewage, and any appreciable pollution is marked by
an increase of chlorides. Chlorides in appreciable quantities in water
for processing foodstuffs or beverages tend to give a salty taste, and
excessive concentrations must be avoided. 1In some ground waters sodium
chloride is the principal chemical constituent and occurs in such concen-
trations as to cause the water to be unsatisfactory for most industrial,
agricultural, and domestic uses.

Fluoride (F)--The importance of fluoride in water for domestic use is
becoming more widely recognized (Burwell and others, 1945). 1In concentra-
tions up to about 1 ppm, fluoride in drinking water is comnsidered by many
health authorities to be beneficial in the prevention of tooth decay,
especially in growing children. As the concentration increases above
1.5 ppm, fluoride may cause permanent mottling of tooth enamel when used
continuously by young children.

Nitrate (NO3)--Nitrate in water is considered a final oxidation product
of nitrogenous material and, in some instances, may indicate previous
contamination by sewage or other organic matter. Quantities of nitrate
exceeding 45 ppm are believed by some authorities (Walling and others, 1951,
p. 19) to be associated with cyanosis in infants who drink such water, and
it has been reported that as much as 2 ppm of nitrate in boiler water tends
to decrease intercrystalline cracking of boiler steel.

Dissolved Solids--The residue left on evaporation of water consists
primarily of the mineral constituents that were dissolved in the water, and
it may also contain some organic matter and water of crystallization.

These are reported as dissolved solids. Waters with less than 500 ppm
dissolved solids generally are satisfactory for domestic and some industrial
uses.
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Hydrogen-Ion Concentration (pH)-~The acidity or alkalinity of water is
indicated by the hydrogen-ion concentration expressed as pH. This value is
useful in determining the proper treatment for coagulation that may be
necessary at water-treating plants. A pH value of 7.0 indicates that the
water is neutral, being neither acid nor alkaline. Values below 7.0 denote
acidity and corrosiveness, whereas values above 7.0 denote alkalinity.

Specific Conductance--The specific conductance of a water is a measure
of its ability to conduct a current of electricity. The conductance varies
with the concentration and degree of ionization of the different minerals
in solution and with the temperature of the water. The specific conductance,
as an indication of dissolved-solids content, is one of the characteristics
to be considered when selecting a water for use in irrigation.

Hardness--Hardness is the characteristic of water that receives the most
attention with reference to industrial and domestic use. It is usually
recognized by the quantity of soap required to produce lather. Hard water
is objectionable because of the formation of scale in boilers, water heaters,
radiators, and pipes, with a resultant decrease in the rate of heat transfer,
the possibility of boiler failure, and reduction of flow. Hardness is caused
mostly by compounds of calcium and magnesion. Other constituents such as
iron, manganese, aluminum, barium, strontium, and free acid also cause hard-
ness, but they are not usually found in appreciable quantities so far as
hardness is concerned in most natural waters. Water that has a total hard-
ness of less than 50 ppm is usually rated as soft, and its treatment for
removal of hardness is seldom justified. Hardness between 50 and 150 ppm
does not seriously interfere with the use of water for most household uses,
but softening may be profitable for laundries and other industries. When
the hardness exceeds 150 ppm, softening generally is desirable for most uses.

Corrosiveness--The corrosiveness of a water is that property which makes
it aggressive to metal surfaces. Oxygen, carbon dioxide, free acid and acid-
generating salts are the principal corrosive constituents in water. In a
general way, very soft waters of low mineral content are more corrosive than
hard waters containing appreciable quantities of carbonates and bicarbonates
of calcium and magnesion. Corrosiveness is measured roughly by the pH and
may result in '"red water" which is caused by solution of iron. Corrosion
causes the deterioration of water pipes, steam boilers, and water-heating
equipment. Many waters that do not appreciably corrode cold-water lines
will aggressively attack hot-water lines.

Quality in Relation to Use

The general chemical character of the ground water in central Beckham
County is indicated by analyses of water samples from 13 public-supply,
6 domestic, and 2 industrial wells and from 1 spring (App. B). The analyses
were made by standard methods in the laboratory of the Quality of Water
Branch of the U.S. Geological Survey. Among the constituents given in the
analyses are calcium, magnesium, sodium, bicarbonate, sulfate, and chloride.
These constituents make up most of the dissolved mineral matter in natural
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waters, and they largely determine the usefulness of water for industrial,
agricultural and domestic use, without reference to sanitary considerations.
In the samples from the terrace deposits of central Beckham County, the
dissolved solids ranged from 281 to 994 ppm; calcium from 57 to 206;
magnesium from 9 to 76; sodium and potassium (calculated as sodium) from

15 to 66; bicarbonate from 161 to 3 8; sulfate from 15 to 504; and chloride
from 4 to 38 ppm. The hardness ranged from 173 to 670 ppm, and most

people would regard the water as very hard. The analyses of water from the
bedrock show relatively high concentrations of chloride, sulfate, and
dissolved solids.

Domestic use-—Chemical-quality standards for water used for drinking
and culinary purposes on interstate commerce carriers have been recommended
by the U.S. Public Health Service (1946). These standards were revised in
1962, and since the Public Health Service Standards are commonly used to
judge the suitability of waters for human consumption, this section has
been revised to conform with the standards of 1962. Some of the limits
suggested by the Public Health Service are iron (Fe), 0.3 ppm; sulfate (S04),
250 ppm; chloride (C1), 250 ppm; nitrate (NO3), 45 ppm; total dissolved
solids, 500 ppm. The recommended limit for fluoride (E} in drinking water
depends upon the annual average of the maximum daily air temperatures. In
the central part of Beckham County it is 1.6 ppm. Although these are the
recommended limits, most individuals can tolerate drinking water that con-
tains most of the listed constituents in considerably higher concentrations
than those specified in the Public Health Service Standards.

In all samples analyzed, the content of iron ranged from 0 to 0.04 ppm.
Sulfate ranged from 15 to 1,930 ppm, but only 5 samples contained more than
250 ppm. The chloride content ranged from 3.2 to 171 ppm.

Nitrate has little effect on the use of water for most purposes; however,
concentrations of nitrate in amounts greater than about 45 ppm in water used
for infant feeding may cause methemoglobinemia, the so-called "blue-baby"
disease. Two of the samples contained more than 45 ppm.

Although fluoride is desirable in small amounts in drinking water
because it reduces dental caries in children, in large amounts it causes
mottled enamel. Water from one well contained more than 1,6 ppm.

Arbitrarily. water has been classified with regard to hardness as
follows: 60 ppm or less, soft; 61-120 ppm, moderately hard; 121-180 ppm,
hard, more than 180 ppm, very hard. Judged by these standards, the water in
central Beckham County is very hard.

Dissolved solids ranged from 349 to 3,470 ppm; 14 samples contained
more than 500 ppm and 3 samples contained more than 2,700 ppm.

Irrigation--The suitability of water for irrigation depends on several
factors in addition to the mineral content of the water, among them the
amount of water applied to the soil, the precipitation, the drainage and
the physical and chemical characteristics of the soil. This subject is

15



discussed rather fully by Smith (1942, p. 16-18)., The total amount of
dissolved mineral matter, and the percent of sodium in the water suggest
whether a water may be used satisfactorily in irrigation. Figure 3
affords a graphical method of appraising a water to be used for irrigation.
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Appendix A.. Records of wells and test holes in central Beckham Cownty, Okla.

Well number: Well numbering system described on page 4. Pump and power: B, bucket; C, cylinder; J, jet, T, turbine; N, none;
well locations shown on plate 2. b, butane; e, electric; g, gasoline; h, hand, w, wind,
Type of well: R, bored: D, drilled; Dg, dug. Use: D, domestic; Y, irrigation; In, industrial; O, observation;
Geclogic source: P, bedrock of Permian age; P, public supply: N, nenc; T, test hole.
Qt, terrace deposits; Qal, zlluvium. Other data; C, chemical analysis in Appendix B; L, log in Appendix C.
- Water level Altitude above mean sea
level (feet)
Depth Date h
Well number Location ] Owner or tenmant |Type | Fump Use Geelogic Depth helow of Fand Water- Permian Other
in of and source of land measure- | surface level surface data
section well | power well surface ment surface
2 _ | (feet) {feet)
aN-23W-1dadl  SEISEZSELX  |U.5. Geol. Surwey| D N T at 54 4,00 7- 5-51 1,722 1,718 1,679 L
3ddd1  FRisEiskl do n N T Qt 08 3.30 7~ 5-51 1,813 1,810 1,718 L
4cedl  BElswiswh [a. F. Wells D B,h D Qt 57 39.32 2-28-52 1 ..... PN savan
Szabl  NDINWINEF [0.S. Geol. Survey| D N T Qt 135 47,80 7- 5-51 1,910 1,862 1,775 L
6dd1 kELSEL Clarcnce Cherry Dg J.e D,S 0t 36 25.37 3-2-52 1 ..... 1 .o..
bl oW 4K & W. Q. flood h} J,e D Qt 26 [P I P
7aaal [NEANEINEY |u.S. Geol, Survey| D N T Qt 40 25.00 7- 5-51 1,509 1,874 L
8bbbl  PWANWENWS  |Dr. Boomifield De J.F 5 50 PR O B .
Gbbbl  ewinwin U.5. Geel. Survey| b N T Qi 52 27.40 7- 5-51 1,902 1,853 L
15bbh1 INWEINWANWE  |Tack Bonnifield o c,w s} .- 2 30.28 2- 9-52
16baa? [NEiNwiswd  |Garland Gurley ] C,w 5 Qt
SN-Z4W-1dcc1l [EWiSWISEZ  {Ralph Moore D J.e ] Qt P S U T I R
2dddl  [sEiselsel  |urs. C. E. Waters| D 5 o Qt 29 16,70 3- 3-52
9dda! NEISEISE] 6. O. McDonald D T,8 I T 107 4660 5-10-51 | ... ] ... ] ...,
11ddd1  [SE3SEXSER  [U.5. Geol. Survey| P N T Qt 32 25.00 7- 5-51 1,928 1,903 1,897 I
12bbbl  PNWANWENHY do b N T Qt ag 13,50 7- 5-51 1,914 1,901 1,819 oL
S8N-25W-—1abbl  NWINWINEX Puy Brock Dz C,w S Qt 14 9,60 3- 4-52 P .
4bcel  [ewhswhvwl  |..oo. e D N 0 Qt 15.13 3. 4-52
aN-26W-2bb1 M A s I. P. Johnson Dg oW s Qt 45 P PR PN AU P
9N-22W-19aaal NEINEINEY  [hell 0il Co. > N T Qal 34 6.00 1950 1,747 1,741 1,713 L
1%aadl BEINEINE] do i) N T Qal 33 7.00 1950 1,745 1,738 1,712 L
19aad2 INEL do n N T Qal 32 6.00 1950 1,744 1,738 1,712 L
19add1 do D N T Qal a4 5.00 1950 1,742 1,737 1,710 L
19addz do D N T Qal 33 6,00 1950 1,741 1,735 1,708 L
1%aucl du D N T Qal 23 2.00 1950 1,745 1,743 1,722 L
19cacl BWiNEISWE do D b1 T qQt 32 26.00 1950 1,802 1,776 1,770 L
16cadl REINELSWE do » |3 T Gt 18 12 .00 1950 1,769 1,757 £,751 L
19cdat NELSELsw: do D L3 T Qt a3 12.00 1950 1,767 1,750 1,739 L
19cddl EEASEASWE  [lohn Edwards n B,h D Qt 22 14,00 2-27-51 C e P PN
20cbbl  pwlnwiswl  Bhell 0i1 co. I} N T fal 33 5.00 1950 1,741 1,736 1,708 L
20chel |Swinwisws do n N T Qal 35 6,00 1950 1,741 1,735 1,706 L
20ccbl |Nwiswiswi do D ¥ T Qal 32 6.00 1550 1,740 1,734 1,708 1
29bbbi {NWINWINKG do n L1 T Qal 32 3.00 1950 1,737 1,734 1,704 L
296bel  {SWiNwinw: do D N T Qal 31 3.0 1950 1,735 1,732 1,704 L
30aaal [NEINEINES do D N T Qal 34 5.00 1950 1,739 1,734 1,705 L
30abbl [NwiNwivEd do D 5 T Qt 55 22.00 1950 1,775 1,753 1,720 L
30ebel |SWiNwivel do o N T at 41 18.00 1959 1,773 1,755 1,732 L
30bbdl  |SELINwiNW, da D K T Qr 33 24.00 1650 1,789 1,765 1,756 i
3Dabel lSW-’.\‘W}NF_% o n ] T Qt 34 11.00 1550 1,767 1,755 1,733 L
30bact |SWEINEINWi do D N T ot 41 25.00 1550 1,788 1,762 1,747 I
30addl |SELSEZVE: do n N T Qal 32 2.00 1950 1,736 1,734 1,704
30acel |SWESWINEZ do D N T Qt 44 6.00 1950 1,761 1,755 1,717 L
30bod?  [SEISWiNWE do D T,e In,D Qt a7 17,00 J11- 1-51 1,776 1,761 1,714 C,L
30accz |SWisWiINE da D b T Qt 29 24.00 1950 1,777 1,753 1,748
30bcdl [SEASWINWS do D N 3 qQt a0 [ 1,785 vaees 1,707 T
30dbb1 wiSE] da D N T Qt 45 14,00 1950 1,757 1,743 1,712 L
30chal {NEINwhSW do D T,e In,D Ot 54 24,50 8-23-51 1,782 1,758 1,724 c
30debl do D ] T qt 57 17.00 1950 1,763 1,745 1,710 i
30ccat do D N T 0t 40 24,00 1250 1,780 1,756 1,740 L
30decl do D N T qt 65 27.00 1450 1,773 1,746 1,708 L
30ccdl do b} N T Qt 30 24.00 1950 1,77% 1,755 1,749 L
30cbbl Marcison n B.h D at 36 29,50 FRC3 0L - I IO I .
3labbl Shell 0il Co. o} N T Qt L5 R I P 1,755 | w.unn 1,712 L
31bbbl INellie Brown o B,h n gt 53 34,66 2-28-52
ON-23W-4ddaal  lsEdsEdsEl ... | D N s} qt 32 12.10 2-27-52 | .eeon | oannas
4-dccl [SWiswise:  |Joupgara D (o] s Qal 15 6,40 8-31-51 AP R
scddl  [sEdseiswl  Nellis Stinnete D W D Qa1 9 4.28 §-31-51
4ccdl isW} {Therman Howard il QW bl Qal 21 8.52 8-31-51 | ..... Ceane P
8dd1 L. C. Woolsey e B.h )a] at 57 51,57 2-13-52 .
azdal EINEX Jvandell 1] N o] Qal 14 £2.74 T .
3ddd1 SELSE)  [J.W, Williams D oW 0,8 qt P e .
Saabl ANEANE4 [p. H. Thomspon D B.h 5 Qal 20 11.05
Yaah2 ANEANED do D B.h D ot 36 16.47 [ 9- 1-51 [ ... | c.a.n
9bccd  [SWiswiwl  [Sayre, Okla, o T, P Qt 33 P
Obcc2 WASWANY S do n T, P at 68 F. . c
Obdcl  [SWISEZNWI do I T,e P Qt 80 P . c
Sbcel Wiswivivd do il T,e P qt 57 R . C
obedl Edswinas do D T,e b4 Qal 35 | ... v C
obddl  [sEdsEdnwd da D T,e P ot LT O P
9bccd ASWENW] de D T,e P qQt 45 fraan
bbcl ingd de D T,e P Oal 35 P
9bcb2 ANy do D T,e P Qal T .
9bca3 Anwd do o T, e P ot 78 hebean . . [
Shed2 i do D T,e P <13 &0 T [ feeen [
Obdd 1 TN do D T,e P Qt 55 e . C
10abdl INWINELX R. E. 8chamnan 1] B.h D Qt 30 24 _67 .
10adal [NEASEANED  |g1k city, Okla, D N T ot 24 T 1,88 1,804
10add1 INEL do ] N T Qt 44 28.00 1950 1,836 1,808 1,7%2
0ccel iswt Jropping Dg C,e 5 Qt 40 R R
11addl [SEISEjNEY L. O. Preskitt o B,h D.S at 32 27.2 2-27-52 v veves




Water level Altitude above mean sea
level {feet}
Depth Date
Well number Location Owner or tenant |Type Purnp Use Gealogic Depth [below af Water -
in of and source of Iand measug e Eand level FPermian Other
section well power well surface ment surface |surface surface data
{feet) {feet)
~snos 12, .1 |swiswinel  [Elk city, oOkla. i} N 1 ot 26 2.00 1950 1,766 1,764 1,740
13bbal [NEStwiswi [..oo..oo......... o] C,w s qt 3z 23.50 2-27-52 PN PO
13ccel |Swiswiswd |....vvviicnanenn]| D 8,h D0 qt 47 39,75 2-27-52| ..... heian
13ddcl {SWISELSET |Morrison ] B,h D Qt 49 45,58 2-26-52 [
14aaal |NEANEINEL |Elk City, Okla 1] N T at 28 17.00 195¢ 1,781
14addl |SELSELINEZ da o N T ot 43 39.00 1950 1,786
14baal |NEINEinwi da ] N T qt 51 35.00 1950 1,786
lacbbl |NWiMWiSW) do D T, e 3 ot 110 53.00 1950 1,743 c
Accdl |SEiswiswl do D T,e P Qt 126 c
14ccal |NEISWESWY do n T,e P qt B I S I Y I c
14caal |NEINEIsSWL do D N T Ot 48 faena P 1,792
15aaal |NEINEINEZ do D N T 43 55 41,00 1950 1,795
15add1 {SE4SEiNE4 ta 1} N T qt 7 4200 1950 1,767
15bbhl |Mwimwiskwi  [8en Green n J,e D,s at 50 veeaa
15caal |MEiMElswl |E1x Ccity, Okla. D N N Qt 95 39,00 1950 1,756
16naail |NENEINEL da 1] N T 0t 95 39,00 1950 1,761
16add1 |SRASEANES da n N T Qt 104 51.00 1950 1,763
17aaal |NEINEINEZ do 1] N T Ot 53 37.00 1950 1,795
i7addl [SEJSEINEY [...ev.oviiiiialal] D B,h o) ot 49 41.20 2-28-52
17¢dal [NBLSEISEX [W. G. Blevins D B.h i} qt 54 43.79 2-13-52 | ..oo0 ] el ] el
18ddd1 |sEksEdseEYl |U.S. Geol. Survey| D ® o [+13 59 32.52 - 5-31 1,785 L
18aaal |MEINEINEL | ... ...ie...ol| D C.w 5,0 qQt 28 16.50 | 11-14-51
19bccl |ewiswbwwl |.o....i.oioll| D N o qt 62 52.10 2-14-52
20aaal [NEANEINEL [Elk City, Okla. D N T Qt 129 47,00 1950 1,747
20aaa2 |NEINED Paul Watson 1] J,e I,s Ot 100 PR bbana s
2laaal [NEINEJNE} [Elk City, Okla. D N T qt 120 46.00 1950 1,746
22aaal [NEINEJNES do D N T qQt 110 53.00 1950 1,743
22aaa2 |NDBINEIND3 do D N T at 113 49,00 1950 1,739
22aabl [WINBINE: do 1] N T Qt 120 48,00 1950 1,732
23abal |NEINWINEZ do o N T qQt a5 4R.00 1950 1,758
22abhl |rsm}xw LNEL do D N T Qt 113 4900 1950 1,744
22addl [SEISEINEL do D N T qt 98 42.00 1950 1,749
22baal [NEINEINWE da 1] N T gt 30 53.00 1950 1,733
22baa2 [NEINEINW} da n N T qQt 102 50.00 1350 1,764
23aaal [NEZNEINE} do D N T qQt 70 39.00 1950 1,762
23addl BRISEINEL do D N T ot 43 33.00 1950 1,778
23baal NE%NELN'.'.’% do D N T Qt 77 45.00 19350 1,764
23bbcl  [SWINWINWS do D T,e b3 at 95 C
24daal [NEINELSEZ [Shell 0il Co. D N T 133 26 16.00 1950 1,771 L
24addl [EISEINE; do D N T Qt 18 13.00 1950 1,774 L
25asal NLINEINTS do D N T qt 38 22.00 1950 1,763 L
25aadl [SEINEINE] do ] N T 13 39 21,00 1950 1327 % i
29aadz [SEINEINE} da n N T ot 68 16.00 1950 1,719 L
25add1 [SELSEINEL do n N T qQt 62 20.00 1950 1,727 L
25aad2 BBiSEINEL do D N T qQt 55 20.00 1950 1,733 L
25dazl |NEINELSEF do 1] N T Qt 55 22.00 1950 1,734 L
25dadl [BEINEISES do D N T at 42 27.00 1550 1,750 L
25ddal lsEdsEd do D N T qt 31 29,00 1950 1,765 L
26aaal lvedne:  Elk City, Okla. n N T qt 70 50.00 1930
26bccl  Ewiswive: filliams Estate i} N o] qt 73 64.00 2-28-52
27aaal NEINEINELT Elk City, Okla. D N T Qt a0 48,00 1950
27addl [SEZSEENE} da b} N T at B8 54.00 195¢
28aaal INEINE] da n N T qt 75 63 .00 1950
28bbbl Tawd: da o C,w n,s Qt 86 71.00 2=13~52
28baal NEINEINW] Pkla. Nat. €Gas Col D I, In at 80 47,96 2-28-52
28baa INE SN do D J,e In qQt 80 63,59 2-28-52
28cccl [sWiswisw: [.S. Geol. Survey | D N T Qt 120 59.50 7- 5-51 L
2%aaal ANEINE:Z [ELk City, Okla. D N T qt 70 53.00 1550
29addl SELSEINEX . W. Barker n c.w D,8 at 78 61,95 2-13-52
32cccl BWISWiSW)T  Ralph Moore D oW s Qt 63 35.76 2-12-52 C
32cddl [SBSSEISWa do D N 0 ot 49 45.11 2-13-52
3daaal NEINEINE Elk City, Ckla. D N T Qt 112 69,00 19350
35habl periNEIMwl: L .o.i.iiiiiiiend | D C,w s qQt 100 69.44 2-28-52
35ccdl BEISWISWE  [rvevecneriaennns .|Dp c,w | S Qt 89 83,47 | 2-28-52 .
36aaal NEINEINEZ [Shell Qil Ce. D .. e Qt 30 28.00 1950 1,802 1,774 1,772 L
9N-Z4W-6dddl  [SEISEISEF  .S. Geol. Survey | D N T Qt 55 23.50 7- 5-51 1,934 L.011 1,885 L
Teel [SWaSW 3 e D C,h D qQt 21 17,53 4. 8-52 [ IO P
94141 [SEISEISE} W. L. Dowdel D c.w s Qt 27 13.85 2=2b=52 e PN
10ddd1  BEISEISE; M. A. Berry i} Ciek | DB qQt 27 PR T O C
12ddd1 [BESSBISEF .S, Geol. Survey| D N T 133 60 16,50 7- 5-51 1,847 1,830 1,793 L
12dddz |SEdSEISEL  Fred Stagg D J,e D at 33 16.64 G- §-51 AU I
14bbbl  [eeiniival  p.S. Geol. Survey| D N T Qt 61 19.00 7- 5-51 1,854 1,835 1,795 L
1ardal INEXSEINE:  |...eaeieiioiie ] N Q qt 26 25,66 2-14-52 [ .....
14bcbl pwWiswime: ... P, D C,w T Qt 31 PR PO I
164dd1 |SESEISEL  N.S. Geol, Survey| D L [ Qt 67 39.40 1,908 | 1,860 L
I6cchl |Mwiswiswi R, W. Sanders o B,h n Qt 39 34.47 [ T
16cch2  |Nwlswiswi do D J.e D qQt 83 33,40
17aaal [NEANBINEF [U.S5. Geol. Survey| D N T qt 50 20,00 1,899 1,869 1,852 L
184441 |SELSE:sE} do D N T qt 98 35.00 1,931 1,89 1,835 L
18bbbl  [MwiNWinw ] do hi] N T ot g7 2%.00 1,542 1,913 1,557 L
LBbcel |swiswlmwi ermeimieanen o n N 0 Qt 40 28.93 [12-12-51 | ..... henan [
18cebl |Mwiswiswd ... . ... | D N o at 46 36.48
19ccel [swiswiswi .. Geol. Survey| D N T ot 7 41,50 1,967 1,926 1,390 L
19abal NEINWINET |oiiciieeriane-o| D N 0 Qt 57 47.37 | 2-26-32 | .eeee | eeees
20babl NWINEIMAE [ ..ouiiienrenaaa | D oY 8.0 gt 50 3o.34 - .
21chcl (SWIMWASWE  [evevenenonn- vo.a| De N N qQt 50 38.41
21ddal [NEISEISEE  Mrs. Strouds i} B,h n Ot 27 21,89 P P,
22ddd1 i.5. Geol. Survey| D N T ot 110 53.00 1,920 1,867 1,814 L
23aaal do D N T Qt 135 34,00 1,889 1,855 1,763 L
24441 do D N T at 190 41,20 1,506 1,863 1,717 L
25cccl do D N T at %0 31.00 1,909 1,878 1,319 L
25ddd1 do n N T Qt e | ... 1,925 | ..... 1,820 L
2%agal do D N T Qt mn . 1,925 - 1,856 L
30aaal |NEINEINEZ . H. Crosby n N 0 ot 66 59,92 [ PN




Water level Altitude above mean sea
level (feet)
Depth Date
Well number Lacation [Owner or tenant Type | Puup Use | Geologic Depth below of Water -
in of and source of land measure- Land level Permian Other
section well | power well surface ment surface | surface surface data
(feet) (feet)
ON-24W-30ccclf swiswiswi |................] D N o Qt 73 65.00) 2-26-62
31bbbl| NWinwiwwl |U.S. Geol. Survey D N T qQt 50 37.20) 7- 5-51 1,992 1,954 1,943 L
32ddd1| SE3SE3ZSE do D N T Qt 20 1,978 cenae 1,960 L
32baal| NEINEiNWL |Henry Flanagan D S, € s qQt 53 e eeeea
33aaal| NEINEINEX |U.S. Geol. Survey| b N T Qt 115 49,00 7- 5-51 1,943 1,894 1,830
33ddd1} SEISEZSEL [..eeeueinnnnen... Dg B,h s,0 Qt 12 7.70| 2-26-62
35cdel| SWESEASW} |U.S. Geol. Survey| D» N T Qt 45 20.20| 7- 5-51 1,928 1,908 1,885
ON-25W-laaal | NEANEINEL do D N T Qt 62 31.00( 7- 5-51 1,943
laabl } NWINEZNEZ |John Catlott D C,w,h b,s Qt R ceeaceen P
1lccdl SE3SW3SW John Bronbreak B C,w,h D,S Qt 48 38.37 | 12- 4-51 reaes
lccd2 | SEjswisw do D N o Qt 46 38.63 | 12- 4-51 PO
2dddl | SEISEISE} |U.S. Geol. Survey| D N T Qt 90 39.00 | 7- 5-51 1,987
2cecl | swiswiswi |.................| D c,w N Qt 43
2dcdl | SEISWLSEZ |....evelii ] D C,h [} Qt 56 38.50 | 12- 4-51
3cccl | SWISWISW: |U.S. Geol. Survey| D N T qQt 150 54.00 | 7- 5-51| 1,984 1,929 1,857 L
3aaal | NEINEINE do D N o Qt 40 14.91 | 12- 3-51 1,943 1,927 1,905 L
3abbl | NWINWINE: |T. H. Pirtle Dg B,h S Qt 51 30.02 | 12-11-51
4bcl swinw Erick, Okla. D N 0 Qt 53 40.38 | 11-26-51 .
4bdd1l | SEisEinwi do D N T qQt 62 37.50 1946 L
4cabl | NWiNEiswd do D N T Qt 54 33.00 1946 L
4cbbl | NWiNwiswl do D N T Qt 55 26.00 1946 L
4cebl | Nwiswiswi do D N T Qt 46 L
4cccl | Swiswiswi do D N T qQt 60 41.00 1946 L
S5cecl SWiSWiSW: M. E. Russel, Sr. D B,h 0 Qt 45 34.41 | 11-15-51
6dddl | SE{SE3SE% [U.S. Geol. Survey| D N T Qt 35 22.70 | 7- 5-51 L
6dal NE3SE} W. A. Amend D B,h D Qt 24 13.39 |11-28-51
6dbl NWISE2 do D C,w s Qal 20 9.98 |11-28-51
7cecl | SWiSWiSW} [U.S. Geol. Survey| D N T Qt 27 16.50 | 7- 5-51 L
7addl | SE3SEINE: [sally pigg D J.e D qQt 40 P
8bd1 SEINW, G. R. Pigg D JI.e D,S Qt 56 ceeea I .
8dccl | SWiSW3SEF [G. R. Crosby D C,w s Qt 60 [ P
8addl | SE3SEINE} [Erick, Okla. D N T qQt 65 46.00 L
8ddad1 | sEisEisel do D N T Qt 72 54.00 L
9aal NE3NEL H. L. Wolfe D C,w D,s qQt [
9babl NEdw: L. ] D N o Qt 61 48.81 |11-26-51
9bbbl | NWinwivwl . D. Ramsey D B,h D,S Qt 57 41.03 |11-26-51
9ddc1 | SwiSEiSEX Roy Spencer D C,h o Qt 64 56.39 [11-29-51
10cbl | Nwiswi F. L. Reed B C,w s Qt 56 R P I RO I
10cb2 | NWiswi do B C,h D Qt 70 cene
10dbcl | SWiNWiSEZ b. G. Murray D C,w D,S Qt . eeee
1lcccl | SW3SWiSWE p.S. Geol. Survey!| D N T Qt 128 1,869 L
llaaal | NEINEINE: [lancy D Cc,w D,S Qt ...
11bbdl | SE3NWiNWi |Clarence Murray D N 0 Qt 109
11bbbl | NW. do Dg Gas I Qt - cneee
12ccel [SW3SWiSWE |.......cu..ee... | D C,w D,S Qt N
12cce2 | SWiSWiswi |, .| D C,w S Qt 46 ceees
12daal | NEANELSELZ |. . ) C,w D,S Qt
13addl | SELSEINELZ  Hugh House D C,h D,S Qt ... e
14addl | SELSEINEZ f.v-vvervnncece.] D C,w D,S Qt
14341 | seisel A. J. Jones B C,h D,S Qt 75
16addl | SE SE‘%NE% Mrs. Bingham D C,w D,S Qt ven RPN
17addl | SE3SE5NEY [S. F. Sarkey D C,w D Qt 77 P
17add2 | SEISEINEX |Erick, Okla. D N T Qt 75 feeen
17bcl | swinwi J. W. van D J,e D,S Qt
17dal |NE}SE} [ I 1 N N Qt 74 .
17ddd1 |SEISEISEY} |Erick, Okla. D N T Qt 80 70.00 1946 L
184dd1 |SEZSEISEZ {U.S. Geol. Survey D N T Qt 60 R [
18aal |NEINEL George Davis D C,w S Qt 49 29.57 [11-28-51
18aa2 |[NEINEL do D c,w s Qt 42 17.82 [11-28-51
19bacl [SWINEiNW: [E. T. Davis Dg Cc,w s Qal 21 R
19bdal |NE:SEiNwl do Dg C,w s Qal 33 RN
19cccl |swiswiswi |.. e D N o qQt 36 18.25 [11-15-51
20bbb1 [Nwinwinwl |.............. ] D B,h D qQt 63 54.68 [11-15-51
20ccel |SWiswiswi |H. E. Russel, Jr.] D Cc,w D,S Qt 68 56.47 [11-27-51
20cdcl [swisEiswi {.........e.e... D N 0 Qt 80 70.68 [11-23-51
20addl |SE3SEANEX |Erick, Okla. D N T Qt 70 55.70 1946 L
20ddd1 | SEISEISEL do D N T qQt 70 64.00 1946 L
2laaal |[NEINEINE} |U.s. Geol. Survey| D N T Qt 195 L
21cdl SEiswi R. C. Bloodworth D C,w D,S Qt P eieeann
21ddd1 {SEISEiSE} |[C. L. Strong D c,w T Qt 98 O P
22ddd1 |SEiSELSELl [Barmell D C,h s,0 Qt 65 47.00 |12-11-51
23aaal |NEINEINEX |....ovve... .. ...| D C,w s Qt 35 30.70 ({12-12-51
23bbbl |NWiNWiINWL |W. E. Brown D C,w D,S Qt 60
23cdcl [SWEISEZSW: |.eeeeveevnni. | D C,h 0 Qt 51 26.20 l12-12-51
23dcel swiswisel |.................] D c,h D,S Qt 48 27.52 |12-12-51
24bbbl {NWINWINW3 |U.S. Geol. Survey| D N T Qt 54 19.00 | 7~ 5-51
24abl |Nwinel [ I ) C,e D,S qQt
24babl |NwiNEnW: |................ D N 0 Qt 66 52.35 [12-12-51
26bbbl |Nwinwinwl |U.S. Geol. Survey( D N T Qt 70 37.70 | 7- 5-51
26bbl  |Nwinwi ceereteseeaeneaes D C,w D,S Qt
26cdcl [SWESEiSW: |Caudill D C,h D,S Qt 20 9.30 h2-13-51
26ddcl |SW3SE3SEX [Charley Simons D c,w| b,S Qt 34 17.97 {12-13-51
27addl |SE3SEINEX | .eiioie. il D C,w s Qt 47 40.06 [12-12-51
27dbl  |NWise: Arron C. Jones D B,h D Qt 60 I ..... .
27db2  {NWISEL do D C,h S qQt 70 e
27dccl |SWiswiSE: |John Jones D C,h D,S Qt 55 P
28abl INES Jeff Roberts D J,e D,$ Qt .- . .
28bccl George Crosley D N N Qt 52 P
28ddd1 Calvin E. Rogers D C,w D Qt PR L
29caal G. H. Harral D c,w ] Qt 54 36.63 {11-27-51
29cal S. D. Martin D C,g D,S Qt 60
29cadl |SEINEisw: [H. Green D B,h D,S Qt 33 23.94 A1-27-51
29ddcl |SWiSELSEL |Hubert Holland D B,h D,S Qt 27 13.00 fR1-27-51
29add1 ISELSEINEL [Erick, Okla. D N T Qt 48 43.50 1946




Watcer level Altitude ahove mean sca
level (feet)
Depth Date
wWell numher Location Mwaer or tenant |[Type |Pump Use Genlogic Depth below of Water-
in of and Source of land measure— | Land level Permian Other
section well | power well surface ment surface surface surface data
(feet) (feet)
ON-2 5W-294dd1|SE4SELSE!  [Erick, Okla ] N T gt 49 23.50 1940 [ feras L
30bay |NElnwd D N Q qQt 47 37.26  |11-15-51 | ..... . [
3ldal |SEINEL \] N V] Ot a2 32.25  |11-15-31 PR
31bcbl [NWZSWINN S D C,w 5,0 qt is 15,57  [|11-15-5L
3lccl jswiswd R C,w 3 b3 53 30.40  |11-27-51
32baal [NESNEINWL |G. B. Foshee D B,h D Qt 36 20.07  |11-23-51
32bal |NEMw} Jones D B,h o] Qt 33 20.63 |11-23-51
32cbl |Mwiswi L. W. Lakey 1] C,w s ot 48 P
32ccal INEASWiSWY [Walter Marrisom D N 0 Qt 21 21,12 Jir-27-51 0 L.
32ccl |swiswd H. P. Bullard p B,h D ot 32 21.83 [11-27-51
32ccdl |SEjSWiSWE  |G. C. Harkins D <.h 1] qt 28 PR R T
d2ce2 [SWisW C. O. Howard D B.h D,5 at 31 24.38 [11-27-51 veues
33adalINEJSEINEY (1.5, Geol, Survey| D N T 0t 67 . 2,022 L
33abl [winE George Stephen nz I, D Qt 35 16.16  [12-18-51 P
33aci skinzl Ernie Tvesters D 1.e D,s ot 30 10.06  12-18-51 vewes
33achl [NWiSWiNEX [J. T. Flowers B B.,h o Qt 22 12.03 l2-28-51 | .....
33ckl |NWisw Hall Meese il C,h D Qt 23 8.85 [1-24-51 P
33ccl |swiswW: [Erick, Okla. D C,h s Qt 42 12,42 01-26-51 ceea
34bbb2 |Mwirwivwd  [J. H. Hester i} C.w n Ot [T R
34bbbI NWininel do Dg C,h 5,0 Ot 79 43.43 8-29-51
34babl [NWINEINZ1 [J. H. Van Horn Dz B,h n,s qQt 64 54.25 [2-11-51 s
Jaachl [NWWESWINES  |o.i.iiiinil.. o] 8,h s Ot 24 18.11  fp2-18-51 | .....
34ccel |[SWISWISW:  [James Turner vg J.e n,s Ot 11 7.50 [r-13-%1
3daaal [MCINESNED L. T. Relley ] N 0 Qt 12 6.6 L1-12-51 eae v
34bbl |MwiNw do i} B,h 5 Qt 22 6.86 [l2-12-51
isbaal NEINEZMWE A, P. Burkhaider | ng J.e D qQt 2z 15,03 [2-13-51 c
35hal |NEZNW, de Dg N Q Ot 9 7.31  [r-13-51 P P
35baa2 |NRINEINWE de T C.,h D Gt 27 | ...
3S5adal [sam Helmberg ) C,w S gt 31 24.2% P
3sddl Menry Gibson b 5.e 5 Qt P e craaen
35cdbl S. H. Wester D oW s Qt 35 12,32
35cal do b} C.w g Qt 40 | ..., ko e reaa e
3pdecl D. M. Elms n N o] Qt .. 28.16 fz-1s-st oLl ] Lol
36dchl |» do n C.w 5 ot 50 PO B
36dcl |swisE: do D J.e 0,5 Qt F- T PP P
36dc2 [SWiSEL F. S. Holmberg n J.e ,s Qt 108 36,54 j[2-13-51 | -.... | ..... P
9N-26W-fiabbl |NW3INWINE) [U.5. Geol. Suzvey| D N T Qt 25 | eee.. e 2,040 2,019 L
7abbl do D . T at 150 e 2,070 | ..... 1,918 L
Baaal do D N T Ot EE] e 2,009 .- 1,922 L
ghel T ) C,w Q Qt 43 56,32 P heean
9ercd .5, Geol. Survey| Ir N T Ot 140 | ... 2,042 | ..... 1,007 L
10ddéi do D N T ot 20 7.00 2,014 2,007 1,99 L
11zc1 Ross Simmons D B,h D at 18 P [ riaaa P
124d1 PP .| pg N Q at 14 12.6%  Hi- 8-51
1dbel N N N Gt 58 45.28 f1- 8-51
15hnbt 3 i.5. Geol. Survey| I N T Qt L3 23.00 7-10-51 L
15aaal [NEINESNEZ L. D. McDermett D N 4] Qt 44 15,42 H1- 7-51 | ..... | ..o.. i
15aal NEINFY  |.......... veve..-| D N s} Ot 25 15.07 fp1- 7-51 .-
lbcccl fwiswWiswi Geol. Survey| D N T Ot 40 Ceee . L
18aaal [NEINEINES do n N T Qt 67 P P - B L
18aa1 [welned [ C,w 5 Ot 7R 47 w2 P
18:dd1 [SESSE;SM;  [H. B. Doss n C.g 5 v 85 s .
19cd1l |sElswd A. E. Lusby ] C.g 5 ot 20 12.75 .
19dacl |SWAINESES  [Tom=y Brooks D C.w D,s e 100 PO I P
2iaddl SFISFINEL  [U.S. Geol. Survey| D N T Qt 20 P 2,054 2,037 L
22dcel |SWAsWESEL  |Nanny Ward D C,w D,s Qt 48 18.86
23bb1  |NWANW Delia Vann James | D C,h 0 Qt 38 44,51 . .
23ccl G. C. Hobart B N o Ot 48 34.%4 | 3-30-51 | ..... .
24ddd1 0.5. Geol. Survey| D |3 T Qt 32 14.75 2,001 1,986 1,970 L
24bbbl do D N T Qt 110 34.00 2,033 1,999 1,928 L
24babl |3 R. A. Rodgers B C,w n,s Qt 63 PR P T T o
Z6bbbl [NW U.5. Geol. Suevey| D N T 0t 50 Cevas 2,073 2,024 L
28bbbl |Mwk do D N T ot 35 P 2,111 z,076 L
29bcl C. M. Ballew n N Q ot 33 18,94  Qi- 6-51 | ..... [
294d1 T, T. Nickels D C,w s P 85 35.00
30abz1 Texola, Okla. Dg T,e s Qt 18 10.00 P c
3labct de D T,e 5 P 112 I . [
32ddl |sejsel  J....... PR Dg c,w 3 Qt 13,97 J1-7-51 § ..... | .....
33bbbl i} N Q Gt 33 13,73 p1-7-58 | ..., e e
35be1 [swinwl Dg N o} Qt 25 14,07 1- 8-51 A
3s5dcdl |SEYSwisEd Dg c,w 5 . 38 27.06 1= 8-51
36:del swispiswy D N o .. 27 .00 p1- &~51 R
10N-2 5W-33daal| NEINEISE] [U.S. Geol. Survey| D N T Ot 25 12,00 7-5-51 1,928 1,618 1,%10
35chbl| Nwdnids Stovall D C.w D ot R R C

21
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Appendix C.--Logs of test holes in central Beckham County, Okla.

Altitudes shown are in feet above mean sea level and refer to land surface at the mouth of the test hole, and to the

concealed surface of the bedrock at the test-hole site.

All test-hole logs, except those drilled

Shell 0il Co. and the city of Erick, were made by field and microscopic analysis of drill
Location of test holes is shown on plate 2.

cuttings by L. C. Burton.

The well-numbering system is explained on page 4.

by
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Thick- Thick-
Description ness Depth Description ness Depth
8N-23W-1dd1. 140 feet north and 20 feet 8N=24W-12bbbl. 50 feet east and 15 feet
west of SE cor. sec. 1. Altitudes: south of NW cor. sec. 12. Altitudes:
land surface, 1,722; bedrock, 1,67° land surface, 1,914; bedrock, 1,819.
Sand, medium 10 10 Sand, brown, silty, clayey 5 5
Clay, gray, yellow stains, sandy 5 15 Sand, fine, reddish-brown, calcareous 5 10
Clay, gray, sandy, calcareous, sand lenses 5 20 No sample 10 20
No sample 5 25 Sand, fine; caliche 10 30
Gravel, fine, caliche, coarse sand 18 43 Clay, reddish-brown, sandy; caliche 29 5%
Bedrock 11 54 Sand, reddish-brown, medium; caliche 8 67
Gravel, medium 3 70
8N-23W-3dddl. 50 feet north and 15 feet west No sample 10 80
of SE cor. sec 3. Altitudes: land Gravel, medium; sand, coarse 10 90
surface, 1,813; bedrock, 1,718. Gravel, medium; sand, coarse,; caliche 5 95
Bedrock 3 98
Sand, medium, brown, caliche 5 5
sand, medium, brown; caliche; gray clay 5 10 9N-22W-1%aaal. NE cor. sec. 19. Shell 0il Co.
Sand, medium, brown; caliche, gravel, fine 5 15 test-hole 28. Altitudes: land surface;
Sand, coarse; silt; caliche 15 30 1,747; bedrock, 1,713,
Sand, coarse; reddish-brown 3 33
Sand, coarse; reddish-brown; caliche 4 37 Sand, fine 20 20
Sand, coarse, reddish-brown 3 40 Sand, coarse; clay balls 14 34
Sand, coarse, reddish-brown; caliche; clay, Bedrock .. .
reddish-brown 20 60
No sample 5 65 9N-22W-19aadl. 660 feet south of NE cor.
Sand, medium, reddish-brown; caliche; clay, sec. 19. Shell 0il Co. test-hole 46.
reddish-brown and gray 5 70 Altitudes: 1land surface, 1,745;
Sand, medium, reddish-brown; caliche 5 75 bedrock, 1,712.
Clay, dark-gray, sandy 5 80
Gravel, fine; sand, coarse; clay, gray streaks 10 90 Clay, brown 5 5
Clay, reddish-brown, sandy 5 95 Sand, fine 10 15
Bedrock 3 98 Sand, coarse 18 33
Bedrock .. ..
8N-23W-5aabl. 135 feet west of U.S. Highway
283 and 15 feet south of section line. ON-22W-19aad2. 1,320 feet south of NE cor.
Altitudes: land surface, 1,910; bedrock, sec. 19. Shell 0il Co. test-hole 47.
1,775. Altitudes: land surface, 1,744; bedrock
1,712.
-Sand, reddish-brown, medium, silty, clayey,
calcareous 5 5 Clay, brown 2 2
No sample 5 10 Sand, fine 13 15
Sand, fine, reddish-brown, calcareous 5 15 Sand; gravel; clay 3 18
Sand, medium, clayey, reddish-brown, Sand, coarse 14 32
calcareous 10 25 Becrock .. .-
No sample 10 35
Sand, medium, reddish-brown, clayey, ON-22W-19addl. 660 feet north of E} sec. 19.
calcareous 15 50 Shell 0il Co. test-hole 48. Altitudes:
No sample 10 60 land surface, 1,742; bedrock, 1,710.
Sand, medium, clayey, reddish-brown 20 80
Sand, medium, reddish-brown, calcareous 5 85 Clay, red 6 6
Gravel, medium 5 90 Sand, fine 7 13
No sample 10 100 Sand, coarse 11 24
Sand, coarse, brown, calcareous 25 125 Sand; gravel; clay 4 28
Gravel, fine; sand, coarse 10 135 Sand, coarse 4 32
Bedrock .. Sand, fine, red (bedrock) 12 44
8N-23W-7aaal. 160 feet west and 15 feet south ON-22W-19add2. Ei cor. sec. 19. Shell 0il Co.
of NE cor. sec. 7. Altitudes: land test-hole 26. Altitudes: land surface,
surface, 1,909; bedrock, 1,874. 1,741; bedrock, 1,708,
Sand, reddish-brown, medium 5 5 Sand, fine 8 8
Sand, reddish-brown, medium, clayey 10 15 Clay, blue 2 10
Sand, coarse 5 20 Sand, coarse; gravel; clay balls 23 33
Gravel, fine; clay, reddish-brown; sand coarse 5 25 Bedrock .o ..
Sand, medium; gravel, fine 10 35
Bedrock 5 40 9ON-22W-19accl. Center of sec. 19. Shell 0il
Con. test-hole 12. Altitudes: land
8N-23W-9bbbl. 160 feet east and 15 feet surface, 1,745; bedrock, 1,722.
south of NW cor. sec. 9. Altitudes:
land surface, 1,902; bedrock, 1,853. Sand, medjum; gravel 23 23
Bedrock .. ..
Sand, medium, reddish-brown; clay, gray and
reddish-brown, sandy streaks 15 15 9N-22W-19cacl. Center of SW} sec. 19. Shell
Clay, brown, sandy 5 20 0il Co. test-hole 30. Altitudes: land
Sand, coarse, reddish-brown; clay, reddish- surface, 1,802; bedrock, 1,770.
brown, streaks; silt 5 25
Gravel, medium; sand, coarse 15 40 Sand, fine, brown 9 9
Sand, medium, reddish-brown 5 45 Clay, sandy 11 20
Gravel, medium 4 49 Sand, medium 2 22
Bedrock 3 52 Sand, fine; c¢lay, streaks 8 30
No sample 2 32
8N-24W-11dddl. 85 feet north and 15 feet west Bedrock . ..
of SE cor. sec. 11, Altitudes: land
surface, 1,928; bedrock, 1,879. ON-22W-19cadl. 1,320 feet north of S} cor.
sec. 19. Shell 0il Co. test~hole 31,
Sand, medium, silty, reddish-brown; caliche 10 10 Altitudes: land surface, 1,769; bedrock,
Clay, reddish-brown, sandy; caliche 17 27 1,751,
Limestone, crystalline, sugary, porous,
honeycombed to massive, gray 4 31 Sand, fine, brown 11 11
Bedrock 1 32 Sand, coarse; gravel 1 12



Appendix C

Thick= Thick-
Deseription nes. Depth Description ness Depth
ON-22W-19cadl.~--Continned ON-22W-30abcl., 660 feet south of N} cor.
sec, 30, 5hell Qil Co. test-hole 33.
Clay, red 1 13 Altitudes: land surface, 1,773,
Clay, sandy, red 5 1B bedrock, 1,732,
Bedrock . ve
Sand, fine 14 14
IN-22W-18cdal. 660 feet north of 5% cor. Sand, coarse 2 16
sec. 19, Shell 011 Co. test-hole 32, Sand, fine 9 25
Altitudes: land surface, 1,762 Sand, coarse;j gravel; clay 5 30
bedrock, 1,739. Sand, fine 5 35
Sand, coarse; gravel, large [} 41
Sand, fine, brown 5 5 Bedrock . -
Sand, wedium T 12
Clay, sandy, red 2 14 9N-22W-30bbdl, 1,320 feet east and 660 feet
Sand, medium; gravel L] 23 south of NW cor. sec. 30. Shell Dil Co.
Bedrock .- .- test=hole 45. Altitudes: land surface,
1,789; bedrock, 1,756,
ON-22W~-20cbbl. 660 feet south and 264 feet
east of WI.. cer. sec., 20. Shell Qil Co. Sand, fine, brown 20 20
test=hol= 49. Altitudes; land surface, Clay, sandy 5 25
1,741; bedrock, 1,708, Sand, fine 3 28
Sand, coarse; gravel 5 33
Clay, brown 5 5 Bedrock .- .
Sand, coarss a 14
Clay, blue 2 16 ON-22W-30abcl. 1,320 Feet south of Ni cor.
Sand, coarse 17 33 sec. 30, Shell Dil Co. test-hole 34.
Bedrock .- .. Altitudes; 2land surface, 1,767; bedrock,
1,733,
ON-22W-20¢cbhbcl. 1,320 feet north and 264 feet
east of SN cor. sec., 20, Shell Cil Co. Sand, fine, brown 10 ps]
test-hole 50. Altitudes: land surface, Sand, fine 5 1s
1,741; bedrock, 1,706, Clay, blue 2 17
Sand, coarse; gravel; clay streaks 6 23
Clay, brown 5 R Sand, fine, red 7 30
Sand, coarse 7 12 Sand, coarse; gravel 4 34
Clay, blue 2 14 RBedrock . e
Sand, coarse 21 35 -
Bedrock . GN-23W-30bacl. Center of MW sec. 30. Shell
0il Co. test-hale 44. Altitudes: land
ON-22W-20cchl. 660 feet north and 264 feet surface, 1,788; bedrock, 1,747
east of SW cor. sec. 20. Shell 0il Co.
test-hole 51. Altitudes: land surface, Clay, sandy, brown 15 1s
1,740; bedrock, 1,708. Sand, fine 3 13
Sand, coarse; gravel 23 41
Clay, sandy, brown 2 2 Bedrock e e
Sand; gravel; clay 18 20
S5and, coarse 12 32 9N-22W-30accl, 660 feet north of center of
Bedrock .. .a sec. 30. Shell 0il Co, test-hole 35,
Altitudes: land surface, 1,761; bedrock,
ON-22W-29bbbl, 660 fest south and 640 feet 1,717,
east of MW cor. sec.’ 20. Shell 01l Co.
test=hole 52. Altitudes: land surface, Sand, brown 8 8
1,737; bedrock, 1,704, 3and, fine 10 18
Clay, red 2 20
Clay, sapdy, brown 2 2 Sand, ¢oarse; gravel 18 38
Sand, coarse; ciay 12 14 Clay, sandy, red & 44
5and, coarse 19 33 Bedrock . .e
Bedrock .. ..
ON-22W-30bcdl. 1,320 feet east and 660 feet
ON-22W=29bbcl. 1,320 feet south and zed feet nocth of W4 cor. sec. 30. Shell 0il Co.
east of NW cor. sec, 29. Altituwles: land test-hele 43. Altitudes: land surface,
surface, 1,735: bedrock, 1,704, 1,776; bedrock, 1,714.
Clay, sandy, brown 2 2 Clay, sandy, red 20 20
Sand, fine 12 14 Clay, blue 13 33
Sand; gravel; clay éa 20 Sand, medium 22 55
Sand, coarse 11 31 Sand, coarse; gravel 7 62
Bedrock “r . Bedrock 5 67
ON-22W-30aaal, NE cor. sec. 30. Shell Oil IN-22W-30bcdl. 1,320 feet east of Wi cor.
Co. test-hole 24. Altitudes: land sec. 30. Shell 0il Co. test-hole 37,
surface, 1,739, bedrock, 1,705. Altitudes: land surface, 1,785; bedrock,
1,707.
Clay, red 5 5
Sand, coarse 20 25 {lay, cbalky, gray 12 12
Sand, coarse; gravel, clay balls 5 30 Sand, fine; ¢lay streaks 8 20
Sand, coarse 4 34 Sand, medium 20 40
Bedrock . . Clay, sandy, ted 3 a3
s Sand, mediim; gravel 29 =
ON-22W=~30abbl, N} cor. sec. 30, Shell 04l Co. Sand; gravel, large: clay 1] 78
test-hole 9. Altitudes: land surface, Bedrock 12 20
1,775: bedrock, 1,720.
IN-22W-30dbbl. 660 feet aouth of center of
Sand, fine, brown 18 18 sec, 30. Shell Qii Cop. test~hole 35,
Sand, medium 5 23 Altitudes: land surface, 1,757; bedrock,
5and, coarse; gravel 5 28 I,712,
Sand, fine 10 38
Sand, medium; gravel 3 41 Clay, blue 20 20
Sand, fine, hard, red 14 55 Sand, medium 22 42
Hedrock .a . Sand, coarse; gravel 3 45

24

Hedrock



Appendix C.

Thick- Thick-
Description ness Depth Description ness Depth
M-22W-30dcbl. 1,320 feet narth of 5} cor. SN-23W-2daddl. 495 feet north of Ej cor.
sec. J0. Shell 0il Co. test-hole 38. sec, 24, Shell 0il Co. test-hole 13.
Altitudes: land surface, 1,763; bedrock, Altitudes: land surface, 1,792;
1,710, bedrock, 1,774.
Sand, brown 9 9 Sand, fine, brown 2 2
Sand, coarse; gravel 11 20 Clay, chalky 4 [}
Sand, medium; gravel 15 35 Clay, gray and brown 8 14
Sand, fine 13 48 Sand, coarse 4 18
Band, coarse; gravel: clay 5 53 Bedrock N wa
Bedrock 4 7
ON-23W-25aaal. NE cor. sec. 25. Shell Dil
ON-22W-30ccal. Center of SW} sec. 30. Shell Co. test-hole 7. Altitudes: land
0il Co. test-hole 41. Altitudes: land surface, 1,80@; bedrock, 1,763.
surface, 1,780; bedrock, 1,740.
Soil. black 4 4
Clay, chalky, red 15 1s Clay, blue 5 G
Sand, medium a 19 {Clay. sandy, brown 13 2z
{lay, red 2 21 Sand, fine 8 3Q
Sand, coarse; gravel | ¥ 38 Sand, coarse; gravel a 38
Sand, fine, red 2 40 Bedrock . .-
Bedrock ia o
SN-23W-25aadl. o0 feet south of NE cor.
ON-22W-30dcct.  6ud feet nocth of S cor. sec. 25. Shell 0il Co. test-hole 54,
séc, 30, Shell ¢il Co. test-hole 39. Altitudes: land surface, I,704:
Altitudes: land surface, 1,773; bedrock, bedrock, 1,757,
1,708,
{lay, brown ] 4]
Clay, chalky, gray 8 & {lay, sandy, red 13 20
Clay, blue 5 13 Sand, fine 5 25
Sand, medium jul 23 Sand, coarse; gravel 14 39
Sand, cearse; gravel 2 23 Dedrock .. o
Sand, fine 10 3s
Sand, coarse; gravel 1o 51 ON-23W-25aad2. 1,320 fret south of NE cor.
Sand, fine, hard 4 55 sec. 25. Shell (il i'g. test-hole 55.
Clay, sandy, ted 3 58 Altitudes: land surtface, 1,787; bedrock,
Sand, coarse:; gravel, large 7 ©5 1,719,
Redrock .
Soil, sandy, brown 5 5
9UN-22W-30ccdl. 660 feet north and 1,320 feet Clay, sandy, brown 14 19
east of SW cor. sec. 30. Shell Qil Co. Clay, blue 5 24
test-hele 42. Altitudes; land surface, Sand. coarse: gravel. large; ciay 4 28
1,779; bedrock, 1,749, Sanrd, coarse; gravel iz 40
Sand, fine B 48
Sand, fine, brown n o Sand, coarse, gravel 20 &8
Clay, chalky, red 7 13 Bedrock - --
Sand, coarse 7 20
Sand, coarse; gravel I3 2o ON-23W-25addl. 60 feel north af E} cor.
sang, fine 4 30 T sec. 235. Shell 041 Ca, test-hole 56,
Bedrock ‘e - Altitudes; land surface, 1,789;
bedrock, 1,727,
ON-22W-3labbl. NI cor. sec. 31. Shell 0il Co.
test-hole 5. Altitodes: land surface, Sand, fine, brown 5 5
1,755; bedrock, 1,712_ Clay, sandy, red and white 11 16
Sand, fine 12 28
5011, sandy, black 4 4 Clay streak .- .
Clay, saady 2 ) Sand, medium 7 35
Clay, gray g 14 Sand, coarse; gravel 13 50
Sand, medium; gravel streaks 21 35 Sand, fine 8 58
Sand, fine 5 40 Bedcock 4 62
Sand, fine; gravel, large 3 43
Bedrock . . 9N-23W-25add2. E¥ cor. sec. 25. Shell Dil
Co. test-hole &, Altitudes: land
ON-23W-18ddd1. 24C¢ feet nocth and 15 feect west surface, 1,788; bedrock, 1,733.
of SE cor. sec. 18, Altitudes: land
surface, 1,83%;: bedrock, 1,785. Clay, rocky, gray and red 15 15
Sand, fine 17 32
Sand, mediumm, brown 15 15 Sand, coarse; gravel 3 37
Sand, silty, brown; caliche 5 20 Sand, fine 18 55
Clay, dark-gray; caliche; clay, sand, red; Bedrock ‘e .
gravel, few, fine 5 25
Sand, coarse, brown; gravel, fine 5 30 ON-23W-25daal. 660 feet south of El cor.
Gravel, fine; sand, coarse, brown; clay, red, sec, 25. Shell 0il Co, test-hole 37,
streaks; caliche i 40 Altitudes: land surface, 1,789; bedrock,
Gravel, medimm; sand, medium;: caliche 14 59 1.734.
Bedrock 5 59
Sand, fine, brown 6 &
SN-23W-24daal, 495 feet south of Ei cor. Clay, sandy, red and white 12 18
sec, 24, Shell 0il Co. test-hole 11, Sand, fine a 24
Altitudes: land surcface, ),797; Sand, coarse; gtavel 11 35
bedeock, 1,771, Sand, fine 13 48
Sand, coarse: gravel; clay 1 49
Sand, fine, brown 3 8 Sand, fine 6 55
Clay, tan 11 19 Bedrock . .
Sand, coarse; gravel 7 26
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Thick- Thick-
Description ness Depth Description ness Depth
O9N-23W-25dadl. 1,320 feet north of SE cor. 9N-24¥-15dddl. 45 feet north and 10 feet
sec. 25. Shell 0il Co. test-hole 58. west of SE cor. sec. 16. Altitudes:
Altitudes: land surface, 1,792; land surface, 1,908; bedrock, 1,843.
bedrock, 1,750.
Sand, medium, brown, silty 10 10
Sand, fine, brown 10 10 Clay, reddish-brown, sandy 20 30
Clay, sandy, red and white 12 22 Clay, reddish-brown and gray, sandy 9 39
Sand, fine 7 29 Gravel, fine 1 40
Sand, coarse; gravel 5 34 Sand, coarse; gravel, fine 10 50
Sand, fine 6 40 Gravel, medium; sand, medium 15 65
Sand, coarse; gravel 2 42 Bedrock 2 67
Bedrock - .o
9N-24W-17aaal. 215 feet west and 20 feet south
IN-23W-25ddal. 660 feet north of SE cor. of NE cor. sec. 17. Altitudes: land
sec. 25. Shell 0il Co. test-hole 59. surface, 1,899; bedrock, 1,852.
Altitudes: 1land surface, 1,796;
bedrock, 1,76S. Sand, medium, brown 15 15
Sand, medium, brown; caliche 5 20
Sand, fine, brown 2 2 Sand, medium, reddish-brown 5 25
Clay, sandy 24 26 Sand, medium, reddish-brown; caliche 5 30
Sand, fine 5 31 Sand, medium, brown 10 40
Bedrock .. .. Sand, coarse, brown 5 45
Gravel, fine; sand, medium 2 47
IN-23W-28cccl. 135 feet east and 15 feet north Bedrock 3 50
of SW cor. Altitudes: 1land surface, 1,931;
bedrock, 1,788, ION-24W-18bbbl. 50 feet east and 20 feet south
of NW cor. sec. 18. Altitudes: land
Sand, brown, medium: calcareous; fine gravel 15 15 surface, 1,942; bedrock, 1,857.
Sand, brown 5 20
Sand, medium, brown, clayey 18 38 Sand, medium, brown; clay, brown 5 5
Sand, medium, brown 2 40 Sand, medium, brown 10 15
No sample s 45 Sand, medium, brown; clay streaks, reddish-
Sand, medium, silty, clayey 5 50 brown, sandy 5 20
Sand, coarse, brown 20 70 Sand, medium, brown 10 30
Sand, medium, brown, silty; caliche 13 83 Sand, medium, brown; clay, reddish-brown 10 40
Gravel, medium 7 90 Clay, reddish~brown and gray, sandy; sand,
Sand, coarse, brown 5 95 medium 10 50
Sand, coarse, brown; gravel streaks 5 100 Sand, medium, clayey, brown; caliche 10 60
Sand, medium, brown 13 113 Sand, coarse, clayey, brown; gravel, fine;
Bedrock 7 120 caliche 15 75
Clay, red and gray, sandy; gravel, fime 5 80
9N-23W-36aaal. NE cor. sec. 36. Shell 0il Co. Sand, medium, brown; gravel, medium 5 85
test-hole 4. Altitudes: land surface, Bedrock 2 87
1,802; bedrock, 1,772.
ON-24W-18dddl. 45 feet east and 10 feet
Sand, fine, brown 12 12 north of SE cor. sec. 18. Altitudes,
Clay, sandy, brown 8 20 land surface, 1,931; bedrock, 1,835.
Clay, red and blue 7 27
Sand, medium; gravel 3 30 Sand, medium, clayey, brown 5 5
Bedrock .. .. Sand, medium, brown; clay, gray and brown 12 17
Sand, coarse, brown 3 20
9N-24W-6dddl. 45 feet north and 10 feet west No sample 10 30
of SE cor. sec. 6. Altitudes: land Sand, coarse, brown 10 40
surface, 1,934; bedrock, 1,885. No sample 10 50
Sand, coarse, brown Q9 59
Sand, coarse; caliche 5 5 Gravel, fine; sand, coarse; clay, brown,
Sand, coarse, brown 5 10 streaks 11 70
Sand, coarse, yellow-brown: clay, reddish-brown 5 15 No sample 5 75
Sand, medium, yellow 5 20 Sand, medium, brown 10 85
Sand, medium, brown, clayey 20 40 Gravel, fine; sand, medium 11 96
Sand, coarse: clay, gray:; gravel, fine 5 45 Bedrock 2 58
Clay, reddish-brown and gray, sandy; gravel,
fine; caliche 4 49 9ON-24W-19cccl. 15 feet north and 20 feet east
Bedrock 6 55 of SW cor. sec, 19. Altitudes: land
surface, 1,967; bedrock, 1,890.
IN-24W-12ddd1l. 125 feet north and 20 feet west
of SE cor. sec. 12. Altitudes: land Sand, medium, brown, clayey 10 10
surface, 1,847; bedrock, 1,793. Sand, medium, yellow-brown 5 15
Sand, medium, reddish-brown, clayey 10 25
Sand, silty, coarse, brown; calcareous 5 5 Clay, reddish-brown, sandy 10 35
Sand, silty, coarse, brown; gravel, fine; Sand, medijum; clay, reddish-brown; gravel,
clay, reddish-brown; caliche 5 10 fine 5 40
Sand, coarse, brown; gravel, fine; caliche 40 50 Sand, medium, brown 10 50
Gravel, medium; caliche 4 54 Sand, fine, clayey, brown 10 60
Bedrock 6 60 Clay, reddish-brown, sandy 15 75
Gravel, medium 2 77
9N-24W-14bbbl. 120 feet south and 20 feet east Bedrock 2 79
of NW cor. sec. 14. Altitudes: 1land
surface, 1,854; bedrock, 1,795. 9N-2 22ddd1l. 80 feet north and 15 feet west
of SE cor. sec. 22, Altitudes: land
Sand, medium, brown 10 10 surface, 1,920; bedrock, 1,814.
Sand, medium, brown, clayey 10 20
Clay, brown, sandy; caliche 10 30 Sand, brown, medium 10 10
Clay, dark gray and brown, sandy; caliche 15 45 Sand, coarse, reddish-brown, silty, clayey 20 30
‘Clay, gray and red; gravel, fine; caliche 5 50 Sand, medium, silty, reddish-brown 10 40
Sand, medium; gravel, fine 5 55 No sample 10 - 50
Gravel, fine; sand, coarse; caliche 4 59 Sand, brown, medium, clayey 5 55
Bedrock 2 61 Sand, medium, brown, clayey; caliche 15 70
Gravel, streaks:; clay, gray, reddish-brown,
sandy, streaks 10 80
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Thick- Thick-
Description ness Depth Description ness Depth
ON-24W-22ddd1, -Continued
Gravel, streaks: sand, medium; clay, brown; ON-24W-25dddl, 20 feet west and 15 feet
caliche 10 o0 narth of SE cor. sec. 25. Aititudes:
No sample 10 100 land surface, 1,525; bedrock, 1,820.
Sand, coarse; gravel streaks; clay, red 6 106
Bedrock 4 110 Sand, medium, brown 5 5
Clay, brown, sandy 5 hle)
ON-24W-23aaal. 60 feet west and 15 feet south Sand, medium, clayey 10 20
of NE cor. sec. 23. Altitudes: land Sand, medium, iron particles 5 25
surface, 1,889; bedrock, 1,763, Clay, brown, sandy 5 30
No sample 30 60
No sample 10 10 Sand, medium, clayey, reddish-brown 25 85
Sand, medium, brown 15 25 Sand, medium, silty; gravel, [ine 5 90
Clay, silty, brown, sandy 5 30 Sand, medium, silty, clayey, reddish-brown 10 100
Clay, gray; sand, silty, reddish-brown 5 s Sand, cearse, brown 2 102
541t, gray, reddish-brown; clay, gray, brown 1 45 Gravel, medium 3 105
Gravel, medim 5 50 Bedrock 5 110
Gravel, medium; clay, brown, gray, sandy 1% a0
Sand, coarse, reddish-brown; clay, reddish- AN-24W-2%aaal. 250 feet south and 20 [ect
brown, sandy; gravel, {ine 10 70 west of NE cor. sec, 29. Altitudes:
Gravel, medium; sand, coarse 11 A1 land surface, 1,9 bedrock, 1,856,
Clay, gray and brown, sandy 1 82
Gravel, mediumi sand, coarse k] 90 Sand, medium, brown 5 5
Sand, coarse; gravel, few, (ine 15 105 Sand, medium, 5ilty, clayey, brown 3 1Q
Sand, silty, medium; clay, reddish-brown: Clay, brown, sandy; calizhe 20 30
gravel, fine 3 110 Sand, fine; clay, brown, streaks, sandy 10 4G
Sand, coarse; gravel, fine 16 126 Sand, coarse, brown; gravel streaks 29 ay
Redrock 9 135 Bedrack 1 70
ON-24W-24dddl, 140 feet north and 10 feet SK-24W-3ibbbl. 15 feet south and 20 feet
west of SE cor. sec. 21. Altitudes: rast of NW cor. sec. 31. Altitudes:
land surface, 1,906: hedrock, 1,717. land surface, 1,992: bedrock, 1,943,
Sand, medium, brown 5 5 Sani, medium; clay, reddish-brown, silty 5 3
Sand, mediwm, brown; clay, brown, streaks 10 15 Sand, medium; clay, gray 5 10
Sand, medium, brown 5 20 Sam?, medium, brown 3 13
Sand, coatse, browni calcareocus 40 o0 Clay, reddish-brown, sandy 1 14
$and, medium, brown, clavey 10 70 Sand, medium, brown; clay, reddish-brown,
Sand, medium, brown 5 75 streaks, sandy [} 20
Sand, roarse; gravel, (inc 10 §5 lay, reddish-brown, sandy 5 25
Sand, medium; gravel. fine; clay, red and gray k] a0 Sand, medium, brown; clay, grecn and gray,
Sand, roarsc 5 95 reddish-brownsy caliche 10 35
Sand, mediwm; gravel, fine; clay, redidish- Sand, medium, clayey, brown; clav, reddish-
brown 5 100 brown, sanly, strezks 5 40
Sand, mediam, brown, claycy 5 105 Clay, yellos-pray, sandy 3 13
Sand, coarse; gravel, fine 5 110 Sand, medium, brown 2 45
Sand, coarse, brown 5 115 Sand, cearsc, clayay:; caliche a 49
Sand, coarse; gravel, fine; clay, reddish- Bedrock 1 50
brown 5 120
Sand, coarse; calcareous 20, 149 9N-24W-32dddl. &0 feet north and 15 feet
Sand, medium, brown, clayey; calcareous 10 150 west aff SE cor. sec, 32, Altitndes:
Gravel, streaks; zapd, medium; ralcareaus, land surface, 1,978; bedrock, L,9¢0.
brown b 155
Clay, reddish-brown, sandy 2 L57 Sand, medium, brown, clayev 5 5
Gravel, medium; clay, reddish-brown, sandy, Sand, mediun, brown 10 15
streaks 13 170 Gravel, fine; sand, coacse 3 12
Sand, medium, brown: gravel, fine 5 175 Bedrock 2 20
Clay, reddish-brown, sandy; gravel, fine 5 180
S$and, medium, brown; gravel, fine ] 13% x-24W-33aaual. 30 feet west and 25 feet south
Bedrock 1 192 ot NE cor. sec. 33. Altitudes: land
surface, 1,543; bedrock, 1,330,
c1l. 195 feet north and 10 feet
SW cor. sec. 25. Altitudes: land No sample 5 5
surface, 1,209; bedrock, 1,819. Sand, medium, brown, clayey 15 20
Clay, brown and reddish-brown, sandy 30 50
Sand, brown, coarse 5 5 Sand, brown, rlayey, medium; gravel, fine 10 50
Sand, medium, silty, clayey 5 10 Gravel, streaks; sand, coarse, brown;
Sand, medium, brown 5 15 clay, reddish-brown 10 ™
Sand, medium, brown, clayey: clay, sandy, Sand, wmdium, brown 10 80
red and gray; calcarecus 5 20 Sand, coarse, brown; clay, brown, streaks 10 90
Sand, medium, brown, clayey 5 25 No sample 10 1
Sand, medium, brown 0 s %and, mediun, brown 10 110
Sand, medium, clayey, bBrown; clay, reddish- Gravel, fine; sand, coarse 3 113
brown, streaks 5 40 Bedrark 2 115
Clay, reddish-brown, sandy 5 45
Sand, medjum, brown 20 &5 ON-24W-35cdcl. 80 feet east and 20 feet
Sand, medium; grave!, fine 5 70 north of SW cor. sec. 35, Altitudes:
Sand, coarse, brown 10 50 land surface, 1,928; bedreck, 1,885,
Sand, medium, hrown, clavey 3 85
Gravel, fine; sand, coarse 5 Elvl Sand, medium; clay, gray; caliche 5 5
Redrock . .. No sample H £0
Sand, coarse, clayey; clay, reddish-brown,
sandy 5 15
Clay, eed, sandy 5 20
Sand, coarse; gravel, fine; clay, gray and
and red: caliche 5 25
Sand, fine, silty, brown o as
Sand, medium, clayey, brown 5 40
Gravel, medium; sand, coarse 3 43
sedrock 2 45
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Thick- Thick-
Description ness Depth Desceiption ness Depth
ON-2 Sw-laaal. 540 feet west and 15 feet ON-2W-4cabl. FErick test-hale 14.
north of NE cor. sec. 1. Altitudes:
land surface, 1,943: bedrock, 1,886. Sand, fine, brown Lo 1%
Clay 5 24
Clay, brown, silty and sandy 5 5 Sand, fine 10 34
Clay, yellow, gray, tan, sandy and silty 5 10 Sand, fine to medium 4 38
Sand, mediuem, clayey 10 20 Sand, coarse; gravel 12 48
Clay, gray, sandy 5 25 Sand, fine 6 54
Sand, medium, brown; <lay, gray, brown, 5 30
S8and, coarse, brown 10 40 YN-25W-dchbl. Erick test-hole 15.
Sand, coarse, brown; clay, gray 15 50
Sand, coarse, brown; gravel, fine 7 57 Sand, fine, brown 9 q
Bedrock 5 62 Clay 3 12
Sand, fine 14 26
ON-2 5W-2dddl, 30 feet north and 2¢ feet west Sand, medium to coarse; gravel 2 34
of SE coc. sec., 2. Altitudes: 1land Sand, fine [ 40
surface, 1,987: bedrock, 1,904. Sand, medium to coarse [ 46
Sand, coarse; grayel [} 52
Sand, medium, brown and reddish-brawn 15 15 Sand, fine 3 55
Sand, medium, brown; clay, reddish-brown, Hedrock .e .
sandy 5 20
Sand, coarse; clay, reddish-brown: pravel, fine 5 25 SR-2W-dcchbl. Frick test-hole 12.
Sand, coarse, brown k3 30
Sand, medium, brown, silty, clayey 5 3s Sand, fine, brown 33 33
Sand, coarse, reddish-brown 10 45 Sand, medium 8 41
Sand, coarse: clay, reddish-brown 12 57 Sand, coarse; gravel . 5 46
Gravel, fine: sand, coarse 3 60
Sand, coarse, brown 5 65 UN-Z5W-4cccl. Erick test-hole 9,
Sand, coarse, brown; gravel, fine 5 s}
Sand, coarse, brown; c¢lay, reddish-brown, Sand, fine, brown 11 11
samndy streaks 8 78 Clay 2 13
Gravel, medimm 5 &1 Sand, fine 35 48
Bedrock 7 90 Sand, medium 3 51
Sand, coarse; gravel 2 53
IN-2 W -3aaal. 30 feet south and 25 feet west Clay L 54
of NE cor. sec, 3. Altitudes: land Sand, fine 4 58
surface, 1,943; bedrock, 1,905. Sand, medium; gravel 2 50
Bedrock - ..
Sand, coarse, brown 10 10
Sand, coarse, brown; grawvel, fine; clay, red L] 15 AN-25W-6¢ddl, 65 Feet west and 15 feet
Clay, silty, yellow-brown, sandy; gravel, north of SE cor. sec. 6. Altitudes:
fine; sand, coarse 5 20 land surface, 1,974; bedrock, 1,943,
Sand, coarse, brawn; gravel), fine in 30
Sand, coarse, brown; gravel, fine; clay, Sand, medium, brown 10 10
reddish-brown 5 35 Gravel, medium; sand, ¢oarse, brown 12 23
Gravel, fine, sand, coarse; clay, reddish- Clay, gray, sandy 3 24
brown; caliche 3 k! Gravel, medium; sand, coarse 5 31
Bedrock a 40 Bedrock 4 35
ON-25W-3cccl. 20 feet north and 15 feet east 9N-25W-Fcccl. 0.1 mile east and 15 feet
SW cor. sec. 3. Altitudes: land surface, narth of SW cor. sec. 7. Altitudes:
1,984; bedrock, 1,857, land surface, 2,014; bedrock, 1,988.
Sand, medium, brown 5 5 Clay, dark gray: silt, sand 4 4
Clay, dark gray, sandy 5 10 Sand, coarse, brown; clay, reddish-hrown
Sand, medium, red and brown, clavey 5 15 and gray 6 10
Clay, reddish-brown, sandy s 20 Sand, reddish-brown and tan, fine, clavey 5 1s
Sand, coarse, brawn 15 35 Clay, varigated, sandy; sand, yellow-brown,
Sand, coarse, clayey, reddish-brown 5 40 clayey streaks 5 20
Sand, [ine, brown 10 50 Sand, mediwum, brown, clayey; gravel, fine 53 26
No sample 15 a5 Bedrock 1 27
Sand, coarse 1 66
Clay, reddish-brown, sandy 4 70 9N-25W-8addl. Erick test-hole 8.
Sand, coarse; clay, gray, black ard
reddish-brown s 75 Sand, fine, brown 8 -3
Sand, coarse, brown 5 80 Clay z 1o
Sand, coarse, brown; clay, reddish-heown Sand, fine; clay streaks 47 63
and gray 5 85 Sand, medium; gravel 2 -1
Clay, dark gray, sandy 5 0 Bedrock - .
Clay, dark gray and reddish-brown, sandy; gravel 3 95
Sand, coarse; gravel, fine 30 105 ON-25W-8dddl. Erick test-hole 7.
Sand, medium: gravel, fine:; caliche 5 110
{lay, teddish-brown and gray, sandy; gravel; Sand, fine, brown 8 8
calcareous 17 127 . Clay 8 16
Bedrock 23 150 Sand, fine; clay streaks 54 70
Sand, wmedium; gravel 2 72
9N-25W-4bddl. Erick test-hole 13, Bedrack e .-
Sand, fine, brown [ 3] OR-25W-11lccecl. 30 feet east and 20 feet
Clay 4 10 north of SW cor. sec. 1li. Altitudes:
Sand, fine 24 4 land surface, 1,98%; bedrock, 1,869.
Sand, fine to medium 5 40
Sand, medium B 48 Sand, coarsc, brawn 5 3
sand, coarse; gravel 7 55 Sand, medium, clayey, brown 19 24
Sand, fine to medium 7 62 Clay, reddish-brown, sandy 6 30
Bedrock . . Sand, coarse, reddish-brown, silty and clayey 10 40
Sand, coarse, brown 5 45
Sand, coarse, reddish-brown, clayey 5 50
Sand, coarse, reddish-brown 15 65
Sand, medium, reddish-brown; clay, gray, samdy 5 70
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9N-25W-1lcccl.-—Continued. ON-25W-26bbbl. 60 feet east and 10 feet south
ot NW cor. sec. 26. Altitudes: land

Clay, red and gray, sandy 7 77 surface, 2,009; bedrock, 1,954,

Sand, coarse, brown 8 85

Sand, medium, brown; clay, gray, sandy 5 90 Sand, medium, brown 13 13

Sand, coarse, brown; clay, reddish-brown, sandy 5 95 Sand, medium, clayey, brown 7 20

Clay, reddish-brown, sandy; caliche 5 100 Clay, brown, sandy 5 25

Sand, medium, brown; clay, reddish-brown; caliche 5 105 Sand, medium, brown 5 30

Gravel, medium; sand, medium 5 110 Sand, medium, clayey, brown 5 35

Gravel, medium; clay, reddish-brown, sandy 10 120 Sand, medium, brown 5 40

Bedrock 8 128 Sand, medium, brown, clayey; clay, reddish-

brown, sandy streaks 10 50

9N-25W-17add2. Erick test-hole 6. Sand, medium, brown; clay, brown 3 53

Gravel 1 54

Sand 19 19 Sand, medium, brown; clay, brown 1 55

Sand, fine; clay 56 75 Bedrock 15 70

9N-25W-17ddd1l. Erick test-hole 5. IN-25W-29addl. Erick test-hole 2.

Sand, fine, brown 10 10 Sand, fine, brown 15 15

Sand, fine; clay streaks 65 75 Clay, sandy, red 33 438

Clay; sand, red 5 80 Bedrock .. ..

ON-25W-18dddl. 100 feet west and 15 feet north ON-25W-29dddl. SE cor. Erick test-hole 1.
of SE cor. sec. 18. Altitudes: land
surface, 1,999; bedrock, 1,947, Sand, fine, brown 8 8

Clay, sandy 8 16

Sand, medium 2 2 Sand, fine, tan 4 20

Sand, medium; clay, reddish-brown and gray 3 5 Clay, red, sandy 13 33

Clay, greenish-gray, sandy; caliche 5 10 Clay, red; "gyp" rock [ 39

Clay, reddish-brown, sandy; caliche 5 15 Clay, red 10 49

Sand, medium, brown, clayey; clay, sandy,
gray; caliche 5 20 ON-25W-33adal. 0.3 mile south and 12 feet

Sand, coarse; gravel, fine 8 28 west of NE cor. sec. 33, 65 feet south

Clay, reddish-brown and gray, sandy; caliche 7 35 of U.S. Highway 66. Altitudes: land

Sand, coarse: gravel, fine; clay, reddish- surface, 2,022; bedrock, 1,957.
brown; caliche 5 40

Sand, gray, clayey, fine; clay, reddish-brown; Clay, brown, sandy 5 5
caliche 5 45 Sand, wmedium; clay, reddish-brown, sandy 5 10

Sand, coarse; gravel, fine 5 50 Clay, reddish-brown, sandy 5 15

Gravel, medium 2 52 Clay, reddish-brown and gray, sandy; caliche 20 35

Bedrock 8 60 Clay, reddish-brown, sandy; caliche 30 65

Bedrock 2 67

9N-25W-20addl. Erick test-hole 4.

ON-26W-6abbl. 0.1 mile south and 15 feet east

Sand, fine, brown 5 5 of NW cor. NE} sec. 6. Altitudes: 1land

Sand, fine; clay streaks 65 70 surface, 2,040; bedrock, 2,019,

9N-25W-20d4ddl. Erick test-hole 3. Sand, medium clayey; gravel, fine; caliche 5 5

Sand, medium, reddish-brown, clayey; gravel,

Sand, fine, brown 5 6 fine 5 10

Sand, fine; clay streaks 64 70 Sand, coarse, reddish-brown; gravel , fine;

Bedrock .. . clay, reddish-brown and gray 11 21

Bedrock 4 25

ON-25W-21laaal. 50 feet south and 20 feet west
of NE cor. sec. 21. Altitude : 1land ON-26W-7abbl. 280 feet south and 10 feet east
surface, 2036. of NW cor. NE} sec, 7. Altitudes: land

surface, 2,070; bedrock, 1,918.

Sand, .medium, brown, silty 15 15

Sand, coarse, brown; clay, reddish-brown, sandy 20 35 Sand, medium; gravel, fine; caliche 5 5

Sand, coarse, brown 10 45 Sand, fine, brown, clayey 15 20

Clay, reddish-brown, sandy 5 50 Sand, medium, brown; gravel, fine 5 25

Sand, medium, brown and gray 10 60 Sand, medium, brown; clay, brown and gray; .

Sand, medium, brown; clay, reddish-brown, sandy 10 70 gravel, fine 5 30

Sand, medium, brown 35 105 Sand, medium; clay, gray 5 35

Sand, medium, brown; gravel streaks; clay, gray 5 110 Sand, coarse, brown 5 40

Sand, coarse, brown; gravel streaks 10 120 Sand, coarse, brown; gravel, fine 10 S0

Sand, coarse, brown; gravel streaks 30 150 Sand, coarse, brown 5 55

Sand, coarse, brown; clay streaks, sandy, Gravel, medium; sand, coarse, brown 15 70
reddish-brown 5 155 Gravel, medium; sand, coarse; clay,

Clay, red, sandy; gravel; caliche 5 160 reddish-brown 5 75

Sand, coarse; gravel; clay, red, sandy; caliche 10 170 Gravel, coarse; sand, coarse 7 8

Sand, coarse, brown; gravel, fine 25 195 Clay, reddish-~brown, sandy 8 90

Sand, medium; gravel, fine; clay, reddish-

ON-25W-24bbbl. 60 feet east and 15 feet south brown 5 95
of NW cor. sec. 24. Altitudes: land Sand, coarse; gravel 5 100
surface, 1,974; bedrock, 1,926. Sand, coarse 8 108

Clay, reddish-brown, sandy; caliche 2 110

Sand, medium, reddish-brown, silty and clayey 10 10 Sand, coarse; clay, reddish-brown 8 118

Sand, medium, brown s 15 Sand, coarse; gravel streaks 19 137

Sand, medium, brown, clayey 5 20 Sand, coarse; clay, reddish-brown, sandy;

Sand, medium, brown 5 25 caliche 3 140

Sand, coarse, clayey, brown; gravel, fine 15 40 Sand, coarse; gravel, fine 12 152

Sand, coarse, brown 8 48 Bedrock 8 160

Bedrock 6 54
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Appendix C

Thick- Thick-
e Description ness Depth Description ness Depth
SN-26W-Baaal. 130 feet north and 10 feet ) ON-20W-I8aaal. ©.1 mile south and 10 feet
south of ME cor. sec. B. Altitudes: west of NE cor. sec. lB. Altitudes:
land surface, 2,009; bedrack, 1,922. land syrface, 2,083: bedrock, 2,001,
Sand, medium, dark brown 10 10 Sand, medium silty and claycy, brown 5 5
Sand, medium; clay, reddish-brown, sandy 5 15 Clay, brown; sand, medium, brown 5 10
Clay, reddish-brown; sand, coarse 15 30 Sand, coarse, brown 2 12
Clay, reddish-brown, sandy; gravel, fine 10 40 {:lay, brown, sandy 5 17
Sand, coarse; gravel, fine 5 45 Sand, coarse, brown 3 20
Clay, reddish-brown, sandy; gravel, fine 5 50 Sand, medium, clay, gray 5 25
Sand, medium 10 60 Sand, coarse, brown 5 30
Gravel, medium: sand, coarse 8 68 Sand, medium clayey, brown 5 35
Clay, reddish-brown, sandy; calcateous 2 70 Sand, mediam, brown 5 40
Clay, lighi-gray, sandy; calcareous 5 75 Sand, medium, silty, clayey, brown 5 45
Clay, reddish-brown and light-gray; sand, Sand, medium, brown 5 50
coarse; calcarcous; gravel, fine 10 85 Sand, medium, clayey, brown 5 55
Gravel, medium: sand, coarse 2 &7 S5and, medium, brown 10 [
Bedrock 1 B8 Clay, red, sandy; caliche 2 67
Bedrock ‘e i
SN-26W-%cccl, 95 feet north and 15 feet east
of SW cor. scc. 9, Altitudes: land IN-26W-2laddl. 3525 feet north and 15 fect west
surface, 2,042; hedrock, 1,907. TTof SE cor. NE} sec. 21, Altitudes:; land
surface, 2,054; bedrock, 2 037,
Sand, medium 15 15
Clay, reddish-brown, sandy is 30 Sand, mediun, brown 3 3
Sand, reddish-brown, medium, claycy 10 40 Clay, red, sandy 2 5
Sand, medium, reddish-brown 17 57 Clay, red, sandy: caliche 5 10
Clay, reddish-brown, sandy; gravel streak 1 58 Sand, coarse, brown; caliche 7 17
Sand, coarse, reddish-brown 2 60 Bedroch 3 20
Sand, coarse, reddish-brown; clay, greenish-
Sang‘ag(’mj:;“_""rjﬁ:‘l’el g o 9N-26W-24bbbl. 30 feet east and 20 Feet
Sand’ coarse! grown 20 El iou;h OFwa cor. sec. 24, Altitudes:
E B , and surface :
Sand, coarse; clay, brown, sandy 5 95 » 2,033z bedrock, 1,923,
Sand, 50&1:-'55; gravel, fine 5 100 Clay, zeddish-brown, sandy 3 5
fand, medsiun 8 Lo0g Sand, medium, brown, clayey; caliche 5 10
Sand, coarse; gravel streaks 2 120 ’ Lum, DO, clayays
. 3and, coarse, brown 3 13
Samd, coarse: clay, reddish-brown 5 115 "~ N N
Caly, reddish-brown, sandy; caliche 2 15
Sand, coarse 5 120 3
R : Clay, reddish-brown, sandy 1 25
Sand, coarse, gravel, fine; clay, reddish-brown 3 1235
. E Sand, coarse, brown 7 3z
Sand, coarse; gravel, fine 10 135
Badrock 5 140 Clay, gray, sandy 1 33
* Sand, coarse, brown 2 35
ON-269-10ddd1, 50 feet west and 20 feet north Sand. coarse, brown: g“"et' g.‘"e_ ei 3 M
of SE cor. sec. 10. Altitudes: Iand B et ety Ranei =lar, 10 50
surface, 2,014; bedrock, 1,996, sandy, reddish-brown - .
Sand, coarse, brown; gravel, fine 10 60
Sand, mcdium, brown, silty, cluyey 5 5 Sand, coarse, browns rlay, reddish-brown 5 63
. - Gravel, medium 30 25
Sand, fine, gray; gravel, fine 5 10 Cla 4. sandy: caliche 1o 105
Sand, coarse; clay, reddish-brown; gravel 5 15 Bedz-;t:;e r 8 i B 5 110
Sand, mediom 3 18 ]
Redrack 2 20 ON-26W-26d0d1. 60 feet morth and 12 feet west
SN-26W-15bbb1, 40 feet east and 15 feet south zirts’ﬁc:oré ggcl. i:érn‘:{ti;w;;? Land
of NW cor. sec. 15. Altitudes: Iand e N L -
surface, 2,040; bedracl, 1,935 Sand, medium, brown 4 4
sand, mediun, brown 13 13 ls:laz, ;::qish-:rovm: sand, medium 2 ig
Clay, reddish-browvn and light-gray, sandy 2 15 anc, ium, brown
Clay, gray, sandy 1 15
Clay, tan and gray, sandy = 20
A - Clay, brown and gray, sandy 5 20
Clay, reddish-brown, sandy; sand, fine 5 25 . .
. Clay, red, sandy; gravel, fine; caliche 5 25
Sand, medium, brown 5 30 X :
N Gravel, medium; clay, red; caliche 5 30
Sand, wmedium, brown; gravcl, fine; calcareous 5 35 A :
. f Clay, reddish-brown and gray, sandy; caliche 1 31
Sand, fing; gravel, fine 5 40 Hedrack 1 33
Sand, medium; gravel, fine; caliche 3 45 -
Sand, coarse, brown . 20 3 ON-ZeW-26bbbl, 125 fect south and 10 foet
Sand, coarse; gravel, fine; clay, reddish- — = -
east of NW cor. sec. 26. Altitudes:
brosn, sandy; calcareaus 5 70 land surface. 2.073: bed % 2024
Sand, coarse, brown and gray; gravel streaks » 2 U735 bedrock, 2,054,
ish- 3
clay, I:Eddls brown 3 7S Sand, coarse, dark beown 5 5
Gravel, fine; sand, coarse 5 0 Sand 4dish-b 1 15 20
Sand, cozrse; gravel 5 85 and, coarse, reddish-prown, clayey
Bedrock & 91 sand, coarse, brown 10 30
Clay, reddish-brown, sandy 15 46
IN-26W-1acccl. 60 feet north and 15 feet east g:;:(,)r;eddlsh—brown, sandy; caliche i gg
of SW cor. sec. 16, Alfitudes: land i
,090; bedrock, 2,054,
surface, 2 edrack, 2,054 9N-26W-28bbbl, 65 feet east and 18 feet south
sand, reddish-brown, medium, clayey 3 5 :fr?'.i ceorz. iii'_ ‘;Sd A;t:.;ug;:: land
Sand, reddish-brown, medium 5 10 urrace, o, ; bedrock, 2, .
ishe 5
Sand, reddish-brown, coarse, clayey 3 13 Sand, fine, reddish-brown, clayey 5 5
Sand, brown, cearse 17 32 Clay, dark gray and reddish-brown, sand
Llay, reddish-brown, sandy; caliche 4 36 :élcarengs ¥ 1sh=brawn, ¥ 6 1
Bedrock 4 40 Clay, reddish-brown, sandy . 4 15
Clay, tan, sandy; caliche 15 it}
Clay, red, sandy, caliche 5 35

30

Bedrock .
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