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GROUND-WATER RESOURCES OF WHEELER AND

EASTERN GRAY COUNTIES, TEXAS

M. L. Maderak
United States Geological Survey

ABSTRACT

Wheeler and eastern Gray Counties are in the
east-central part of the Texas Panhandle. The two
counties are characterized by rolling to fairly rugged
topography with many sand-dune areas and a well
developed drainage system.

The Ogallala Formation, the principal source of
fresh ground water in the area, supplies nearly all the
water for municipal supply and slightly more than half
of the water used for irrigation. The Blaine Formation
and the Whitehorse Group are sources of water
principally for irrigation. Ground-water pumpage in
1966 was about 10,200 acre-feet, an increase of nearly
three times the amount pumped in 1955. Of the
pumpage in 1966, 6,900 acre-feet was for irrigation,
most of which was in Wheeler County. Available
water-level records are inadequate to determine a
definite trend in the water levels, but the withdrawals of
ground water since at least 1955 apparently have not

caused a serious decline in the water table or in the
amount of water in storage.

The Ogallala Formation yields water that generally
contains less than 500 mag/l (milligrams per liter)
dissolved solids and is the calcium bicarbonate type. The
water from the Blaine Formation and Whitehorse Group,
which is unsuitable for domestic or municipal supplies, is
more highly mineralized and is of the calcium sulfate
type. The water is used for irrigation seemingly without
detrimental effect.

On the basis of the capacity of the Ogallala
Formation to transmit water under the present hydraulic
gradient (30 feet per mile), about 13 mgd (million
gallons per day) or 15,000 acre-feet per year is moving
through the aquifer. This quantity, which is somewhat
greater than the quantity of water pumped (10,200
acre-feet) in 1966, reasonably may be assumed to be the
amount of water that is perennially available for
development without depleting the aquifer.






GROUND-WATER RESOURCES OF

WHEELER AND

EASTERN GRAY COUNTIES, TEXAS

INTRODUCTION

Location and Extent of the Area

Wheeler and eastern Gray Counties are located in
the east-central part of the Texas Panhandle (Figure 1).
The study area encompasses about 1,300 square miles.
The population of the major cities, according to a 1965
estimate, is Shamrock, 3,100; McLean, 1,459; Wheeler,
1,150; and Lefors, 864.

Figure 1.—Location of Wheeler and Eastern Gray Counties

Purpose and Scope of the Investigation

The primary purpose of the investigation was to
obtain data on the occurrence, location, and quality of
the ground water in the two-county area with emphasis
on the source and suitability of the water for public
supply, industrial use, and irrigation. Recommendations
are made for future and more detailed work to better
delineate the quantity and quality of the ground-water
resources.

Basic data were obtained by an inventory of 613
wells and 33 springs, by the collection of 185 water

samples, and from the compilation of well data obtained
from previous investigations of the U.S. Geological
Survey, the Texas Water Development Board, and other
State agencies. The locations of the wells and springs are
shown in Figure 11. Data were obtained from the U.S.
Department of Agriculture, the Gray County
Conservation Ground Water District, representatives of
the municipalities, oil industry, and water well drilling
companies, and from the many other individuals
contacted during the inventory.

Previous Investigations

Many studies on the ground-water resources in the
High Plains have been made; a few of the reports
pertinent to the present study include those of McAdoo,
Leggat, and Long (1964), Baker and others (1963),
Alexander (1961), Cronin (1961), Long (1961), and
Rayner (1958).

Physiography and Drainage

Wheeler and eastern Gray Counties are located
along the east margin of the Southern High Plains and
the west margin of the Osage Plains. The area between
the High Plains and the Osage Plains is commonly
referred to as the “breaks”. In this report, the “breaks”
area is considered part of the marginal part of the High
Plains and includes the western two-thirds of Wheeler
County and almost all of eastern Gray County.

The ‘‘breaks”” and the Osage Plains are
characterized by a rolling to fairly rugged topography
with many areas of sand dunes and a well developed
drainage system. The topography is fairly rugged in
much of southeastern Wheeler County, in northwestern
Wheeler, and much of eastern Gray County. Most of
northeastern and southwestern Wheeler County has
gently rolling topography where the geologic units are
composed mainly of sand, sandstone, and shale. The
altitude of the land surface ranges from about 3,100 feet
above mean sea level in the western part of eastern Gray
County to about 2,000 feet in eastern Wheeler County.

The area is drained by North Fork Red River,
McClellan Creek, Sweetwater Creek, and other smaller
tributaries of the Red River. Except during periods of
heavy precipitation, the streams are little more than dry



channels, but records of the U.S. Geological Survey
show that a peak discharge of 11,200 cfs (cubic feet per
second) has passed the gaging station, North Fork Red
River near Shamrock.

Climate
The climate in the Texas Panhandle is
characterized by low humidity, a wide range of

temperature and precipitation, and frequent windstorms.
The annual precipitation for Shamrock for the period
1955-66 ranged from a low of about 14 inches to a high
of about 34 inches (Figure 2) and averaged about 23
inches. A substantial part of the precipitation occurs
during the growing season, but the amount and
distribution of rainfall often is inadequate to insure good
crop yields.
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Figure 2.—Annual Precipitation at Shamrock, 1955-66
and Annual Average Temperature at Pampa, 1957-66

During any given year the temperature may range
from a high during the summer months of above 100°F
(38°C) to a low of many degrees below zero (°F) during
winter months. The annual average temperature at
Pampa for the period 1957 to 1966 ranged from 55°F
(13°C) to 63°F (17°C). The average annual temperature
for the 10-year period was 58°F (14°C) (Figure 2).

Economic Development
Most of the land in Wheeler and eastern Gray

Counties is devoted to ranching, but each year an
increasing amount of land is giving way to irrigated

farming. The number of irrigation wells in use increased
from 33 in 1955 to 85 in 1966. Irrigation was first
started on the High Plains and has only recently moved
into the “breaks area’” and the Osage Plains.

Industrial development has been related to the
production of oil and gas and the availability of ground
water. Such industries as carbon black plants, pipeline
companies, refineries, and petrochemical plants have
resulted from the discovery of oil and gas, but the
location of many of the plants has been dictated by the
availability of ground water. In many areas, the
production of natural gas has aided in the development
of ground water for irrigation because of its low cost
relative to other fuels.

Well-Numbering System

The numbers assigned to wells and springs in this
report conform to the statewide system used by the
Texas Water Development Board. The system is based on
the division of the state into 1-degree quadrangles and
repeated division of these quadrangles into small units as
illustrated in Figure 3.

The largest quadrangle, a 1-degree quadrangle, is
divided into sixty-four 7%-minute guadrangles, each of
which is further divided into nine 2%-minute
quadrangles. Each 1-degree quadrangle in the state has
been assigned a 2-digit number for identification. The
7%-minute quadrangles are numbered with 2-digit
numbers cansecutively from left to right beginning in
the upper left hand corner of the 1-degree quadrangle,
and the 2%-minute quadrangles within the 7%-minute
quadrangle are similarly numbered. The first two digits
of a location number identify the 1-degree quadrangle,
the third and fourth digits identify the 7%-minute
quadrangle, the fifth digit identifies the 2%-minute
quadrangle, and the last two digits designate the order in
which the well or spring was inventoried within the
2%-minute quadrangle.

In addition to the 7-digit well number, a 2-letter
prefix is used to identify the county; the prefix for
Wheeler County is ZB, and that for Gray County is KS.

GEOLOGIC UNITS AND THEIR
WATER-BEARING PROPERTIES

Rocks of Permian, Tertiary, and Quaternary ages
are exposed in the area (Table 1). The Permian rocks are
several thousand feet thick and include, from oldest to
youngest: The Wichita, Clear Fork, Pease River, and
Whitehorse Groups, of which only the Pease River and
Whitehorse Groups are significant as sources of water.
The Tertiary and Quaternary rocks are the principal
sources of fresh ground water in some parts of the area.
Rocks of Triassic age, which overlie the Permian rocks in



Table 1.—Geologic Units and Their Water-Bearing Characteristics

APPROXIMATE
MAXIMUM
STRATIGRAPHIC THICKNESS WATER-BEARING
ERA SYSTEM SERIES GROUP UNIT (FT) CHARACTER OF ROCKS CHARACTERISTICS
Mostly poorly stratified sand Yields small quantities of fresh
Dune sand 75 with some silt and clay. water in local areas, Mostly the
_ sand dunes form major areas of
Pleistocene
il natural racharge.
und?fc;lec:::::uted Poorly stratified, sorted to Yields small to large quantities of
Alluvium 100 poorly sorted deposits of fresh to slightly saline water along
Quaternary sand, silt, clay, and gravel, major streams and tributaries to
domestic, stock, and Irrigation wells,
Poorly stratified, sorted to Yields small to large quantities of
Cenozoic poorly sorted deposits of fresh to slightly saline water in the
Pleistocene Terrace deposits 150 + sand, silt, clay, and gravel. southeastern and central parts of
Wheeler County to domaestic, stock,
and irrigation waells,
Unconsolidated to poorly Major source of fresh water, Yields
consolidated, well sorted to moderate to large guantities of
Tertiary Pliocene Ogallala 600 + poorly sorted, stratified to fresh water to municipal, industrial,
poorly stratified deposits of and irrigation wells.
sand, silt, clay, gravel, and
caliche.
Shale with beds of sandstone, Yields small to moderate quantities
Whitehorse 500 + siltstone, gypsum, anhydrite, ot fresh to moderately saline water
and dolomite. to domestic, stock, industrial, and
irrigation wells.
Anhydrite and gy psum, also Blaine Formation yields moderate
Dog Creek Shale shale and dolomite. Anhydrite to large quantities of fresh to mod-
Paleozoic Parmian Upper and 300 + and gypsum commonly erately saline water to industrial
Blaine Farmation cavernous. and irrigation wells, Some water
undifferentiated may be abtained from Dog Creek
Pease Shale.
River

Flowerpot
Shale

Shale with some anhydrite
and gypsum. Exposed only
in southeastern part of
Wheelar County.

Yields small quantities of water
to domestic and stock wells,
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much of the High Plains, probably are not present in this
area, although some drillers report their occurrence in
the northwestern part of Wheeler County and the
northern part of eastern Gray County. However, Triassic
rocks are not a likely source of water in the area.

The areal extent of the outcropping rocks are
shown on the geologic map (Figure 4), and the physical
and water-bearing properties of each are described in
Table 1. The subsurface relationships are shown in
Figure 5. The contacts between the various rock units
are based largely on '‘picks” made by oil company
geologists; consequently, the thicknesses assigned to the
various rock units in this report may be at variance with
those of other authors.

The most prominent geologic structures in the area
are the Amarillo Uplift, the axis of which trends
southeastward through the southern part of Wheeler and
eastern Gray Counties, and the Anadarko Basin, a
structural depression underlying the area north and
northeast of the uplift. These structures seemingly have
had little effect on the occurrence of water in the
Permian rocks that crop out in the area.

Other significant structural features in the area are
the sinkholes that are common in parts of Wheeler
County. These sinkholes, some of which are of recent
origin, are the result of local solution weathering of the
water-soluble rocks in the Blaine Formation and Dog
Creek Shale.

In the description of the water-bearing properties
of the geologic units, the yields of wells are described
according to the following rating.

YIELD
DESCRIPTION (GALLONS PER MINUTE)
Small Less than 50
Moderate 50 to 500
Large More than 500

In general, the chemical quality of the water is
classified according to the dissolved-solids content
{Winslow and Kister, 1956), as follows:

DISSOLVED-SOLIDS CONTENT

DESCRIPTION (MILLIGRAMS PER LITER)

Fresh Less than 1,000

Slightly saline 1,000 to 3,000
Moderately saline 3,000 10 10,000

Very saline 10,000 1o 35,000

Brine More than 35,000

Permian System

Pease River Group

The Pease River Group (the El Reno Group in
Oklahoma), which crops out in the south-central and
southeastern parts of Wheeler County (Figure 4),
includes, from oldest to youngest, the San Angelo
Sandstone, the Flowerpot Shale, the Blaine Formation,
and the Dog Creek Shale. Of these, the Blaine Formation
is the most important as a source of water, principally
for irrigation. The San Angelo Sandstone, equivalent to
the Duncan Sandstone in Oklahoma, does not crop out
in the area nor is it known to have been tapped by wells.
The San Angelo probably would yield more highly
mineralized water than the Blaine Formation. The
Flowerpot Shale is a source of water only in the extreme
southeastern part of Wheeler County where a few wells
yield a small amount of water, probably from thin beds
of gypsum in the upper part of the formation.

Blaine Formation and Dog Creek Shale

The Blaine Formation and Dog Creek Shale crop
out in the southeastern part of Wheeler County
(Figure 4). Because it is difficult to differentiate these
formations in drillers’ logs and in some geophysical logs,
they are shown on the geologic map (Figure 4) and in
the cross section (Figure 5) as a unit.

In general, the Blaine Formation consists of
reddish-brown and gray shale, anhydrite, gypsum, and
dolomite. The distinguishing features of the formation
are five prominent members named, in ascending order,
Haystack Gypsum, Cedartop Gypsum, Collingsworth
Gypsum, Mangum Dolomite, and Acme Gypsum. In
some places the dolomite member marks the top of the
Blaine, in other places the member may be absent, and
as a result the contact between the Blaine and the Dog
Creek Shale is indistinct.

In the subsurface, the Blaine has a thickness
ranging from 140 to 220 feet. As used in this report, the
Blaine more closely conforms to the formation as
described by Scott and Ham (1957) in Oklahoma rather
than to that by Sellards and others (1933) in Texas. In
the latter, the Blaine includes a part of the underlying
Flowerpot Shale and part or all of the overlying Dog
Creek Shale. Westward in Gray County, the Blaine
grades into the San Andres Limestone; as a result, the
contact between the two units is difficult to determine.

The Dog Creek Shale is composed of red shale,
gypsum, and dolomite. The beds of gypsum and
dolomite are less conspicuous on radioactivity logs and
generally thinner than those in the Blaine. The
maximum thickness of the Dog Creek is not definitely
known, but on the basis of a few geophysical logs of oil
tests, it is on the order of 125 feet.



Of the two formations, the Blaine is the more
important as a source of water in the report area. In fact,
it is presently the only source of large supplies of water
in the southeastern part of Wheeler County. Wells
tapping the cavernous and honeycombed beds of
anhydrite and dolomite in the Blaine vyield large
quantities of water that generally is not suitable for
drinking because of the high sulfate content, but is
satisfactory for irrigation.

Little is known about the water-bearing properties
of the Dog Creek Shale. Doubtlessly, some of the wells
that are known to be open to the Blaine also obtain
water from the Dog Creek; however, none are known to
obtain water solely from the Dog Creek.

Whitehorse Group

The Whitehorse Group is exposed in the
southeastern and west-central parts of the area. Because
of limited exposures, some rocks of the Cloud Chief
Formation, and possibly the Quartermaster Formation,
have been mapped as part of the Whitehorse Group. The
Cloud Chief and Quartermaster Formations have been
mapped in Roger Mills and Beckham Counties,
Oklahoma, and are known to be present in the
subsurface in the report area. The Whitehorse, which
consists of shale, fine sandy shale, silty sand, fine sand,
sandstone, gypsum, anhydrite, and dolomite, s
important as a source of water only in or near the
outcrop area. The maximum thickness of the Whitehorse
in the study area could not be determined, but is about
500 feet in the outcrop area.

The Whitehorse Group yields small to moderate
quantities of fresh to moderately saline water to a few
wells. It is not unusual for wells in the Whitehorse Group
to pump large quantities of fine sand, and as a result,
some wells either have caved in and had to be abandoned
or the yields have had to be sharply reduced to eliminate
the pumping of sand. Larger yields could be obtained
from the Whitehorse if wells are screened to keep the
fine sand, which is characteristic of the Whitehorse, from
entering the wells.

Tertiary System

Ggallala Formation

The Ogallala Formation, which is present in nearly
all of the eastern part of Gray County and about
two-thirds of western and northern Wheeler County
(Figure 4), is composed of yellow and pink to reddish
clay silt, fine to coarse gray or buff sand, gravel, and
caliche. The caliche beds generally occur at or near the
top of the formation. The basal part of the formation is
composed of gravel. The formation has a maximum
thickness of about 600 feet in the northern part of
eastern Gray County.

The Ogallala Formation is the principal source of
fresh ground water in the report area. In the
northwestern part of Wheeler County and in eastern
Gray County, the Ogallala yields large quantities of fresh
water to wells for municipal supply, industrial use, and
irrigation. In the rest of the area, where the Ogallala is
relatively thin, yields of wells are considerably less.

Quaternary System

The youngest rocks exposed in the report area are
the terrace deposits, alluvium, and dune sand of
Quaternary age. The terrace deposits consist of
stream-laid sediments and plains deposits on or near the
upper slopes and divides of stream valleys; the alluvium
includes the sediments in or near the bottom lands along
the major streams.

Terrace Deposits

The terrace deposits consist of poorly sorted sand,
gravel, clay, and silt. The largest areas of terrace deposits
are east and northwest of Shamrock and south of the
North Fork of the Red River (Figure 4), where the
thickness reaches a maximum of about 150 feet. Terrace
deposits occur elsewhere in the report area, but they
have not been shown on the geologic map because of
their limited areal extent.

Wells in the terrace deposits in the southeastern
and central parts of Wheeler County yield small to large
quantities of fresh to slightly saline water.

Alluvium

The alluvium is composed of poorly sorted sand,
gravel, silt, and clay. The thickness of these sediments
probably does not exceed 100 feet. Where the alluvium
is thick, it probably will yield moderate to large amounts
of fresh to slightly saline water to wells.

Sand Dunes

Aeolian (windblown) sand mantles a large part of
the report area but only where the thickness of the sand
exceeds about 5 feet is it shown on the geologic map.
The sand is uniformly fine grained and reaches a
maximum thickness of about 75 feet in the dune area in
the northeastern part of Wheeler County. A few wells
obtain small quantities of fresh water from the
windblown sediments for stock needs.

SOURCE, OCCURRENCE, AND
MOVEMENT OF GROUND WATER

The ground water in Wheeler and eastern Gray
Counties is derived from precipitation in the outcrop



areas of the water-bearing formations. Of the
approximately 23 inches of rainfall that is received
annually in the report area, only a small amount reaches
the water table; most of it runs off or is lost by
evapotranspiration.

In the report area, ground water occurs under both
water-table and artesian conditions. The water in the
Quaternary deposits, the Ogallala Formation, and in the
outcrop areas of the Whitehorse and Pease River Groups
generally is unconfined (water-table condition) and the
water does not rise in a well above the level at which it is
encountered.

Where the aquifer is overlain by a relatively
impermeable bed, the water in the aquifer may be
confined under hydrostatic pressure and will rise in a
well to a level above the top of the aquifer. Artesian
conditions exist locally in the Ogallala Formation and in
the Whitehorse and Pease River Groups downdip from
their outcrop area. In the south-central part of Wheeler
County, where the Pease River Group crops out, the
ground water is locally under artesian pressure. The
water in the Quaternary deposits and Ogallala Formation
locally may be perched, that is the water is separated
from the main body of water by unsaturated strata.

Ground water in the report area moves by gravity
from areas of recharge to areas of discharge. The rate of
movement, which is rarely uniform in space or time, is in
proportion to the hydraulic gradient and to the
permeability of the rocks through which it moves. In the
sand aquifers, such as the Ogallala Formation and the
Quaternary alluvium, water moves slowly, perhaps on
the order of a few hundred feet per year; in the
cavernous and honey combed beds of gypsum and
dolomite in and near the outcrop area of the Pease River
Group, the water moves more rapidly. Downdip,
however, these beds are relatively impermeable and
movement is sharply reduced.

The general direction of movement (hydraulic
gradient) of the ground water in the report area is shown
by a contour map (Figure 6) of the water surface. In a
broad sense, the water moves eastward, but in detail it
moves from the uplands to the major streams. In effect,
the water surface (water table) is a modified image of
the land surface.

The configuration of the water surface is
controlled largely by the topography but to a lesser
extent by stratigraphy. This is clearly shown in the
south-central part of the report area, where the contours
indicate that the water moves through the Ogallala
Formation into the Whitehorse, thence into the Pease
River Group, eventually to be discharged into North
Fork Red River. In this area, the Permian rocks dip
south and southwestward in contrast to the
northeastward slope of the water table.
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USE OF GROUND WATER

Nearly all the water used in Wheeler and eastern
Gray Counties is from ground-water supplies. During the
12-year period from 1955 to 1966, the withdrawals of
ground water for municipal supply, industrial use, and
irrigation increased three-fold from about 3,400 to
about 10,200 acre-feet (Table 2). The use of water for
domestic and stock needs was not determined, but it is
doubtful that it exceeded 10 percent of the total
pumpage for other uses. Figure 7 shows the annual
pumpage of ground water for municipal and industrial
use during the period 1955-66. The graph is based on
data obtained from the files of the Texas Water
Development Board.
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Figure 7.— Annual Ground-Water Pumpage for Municipal Supply
and Industrial Use, 1955-66

Irrigation

Prior to 1955, the use of ground water for
irrigation was insignificant. In 1955, 33 wells were used
to pump about 2,000 acre-feet. By 1961, the number of
wells had increased to 45 and pumpage had increased to
about 2,800 acre-feet. Because of the generally below
average rainfall during the following 5 years, irrigation
increased markedly, and by 1966, 85 wells were used to
pump nearly 7,000 acre-feet of water.



Table 2.—Use of Ground Water in 1955 and 1966

1955
EASTERN GRAY

WHEELER COUNTY COUNTY TOTAL
USE (ACRE-FEET) (ACRE-FEET) (ACRE-FEET)

Municipal 900 300 1,200

Industrial 60 120 180

Irrigation 1,600 427 2,027

Total 2,560 847 3,407

1966
- EASTERN GRAY

WHEELER COUNTY COUNTY TOTAL
USE (ACRE-FEET) (ACRE-FEET) {(ACRE-FEET)

Municipal 1,000 510 1,510

Industrial 70 1,725 1,795

Irrigation 4,500 2,400 6,900

Total 5,570 4,635 10,205

Most of the wells and the pumpage for irrigation is Industrial Use
in Wheeler County, although in recent years, irrigation

has increased in Gray County. In 1966, the Ogallala A substantial part of the industrial use of water is
Formation furnished all of the water for irrigation in for oil field repressuring. Until 1961, the industrial use
Gray County and about half of that in Wheeler County. of water was relatively small (about 235 acre-feet in
Of the 4,500 acre-feet pumped in 1966 (Table 3) in 1960), and most of the water was used for oil and gas
Wheeler County, 21 percent or about 950 acre-feet was transmission stations. By 1966, the industrial use of
from the Whitehorse Group and 17 percent or nearly ground water increased to about 1,800 acre-feet, of
800 acre-feet was from the Blaine Formation. which all but 70 acre-feet was pumped in Gray County.

Table 3.—Use of Water for Irrigation in 1955 and 1966

Wheeler County Eastern Gray County
NUMBER OF WELLS NUMBER OF WELLS

YEAR IN USE ACRE-FEET YEAR IN USE ACRE-FEET

1955 25 1,600 1955 8 427

1961 34 2,230 1961 1 561

1966 60 4,500 1966 25 2,400
Municipal Supply about 20 miles west of town. McLean, the second largest
user (312,000 gpd in 1966) is supplied by 4 wells in the

The water needs of Mobeetie, Shamrock, and Ogallala Formation.

Wheeler in Wheeler County and Lefors and McLean in
eastern Gray County are supplied by wells, most of

which are in the Ogallala Formation. Since 1955, the use RECHARGE AND DISCHARGE

of ground water for municipal supply has ranged from OF GROUND WATER

700,000 gpd (gallons per day) in 1961, when rainfall at

Mobeetie and Shamrock was above normal (Figure 2), to Recharge to the aquifers that underlie the report

1.84 mgd (million gallons per day) in 1963. In 1966, area occurs principally from the infiltration of

1.36 mgd was pumped, of which 794,000 gpd was for precipitation and subsurface inflow from other aquifers

the supply of Shamrock. or areas. Some recharge to the alluvium in the floodplain
occurs by seepage from the streams during periods of

The city of Shamrock obtains its water supply high flow.

from 13 wells in separate fields about 14 miles north and
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The scarcity of existing data precludes a direct
determination of the quantity of recharge derived from
precipitation. Substantial rises in water levels in several
wells (Figure 8) during periods of exceptionally heavy
rainfall indicates that precipitation reaches the water

table. The hydrographs show also that recharge from
precipitation varies widely from place to place and from
aquifer to aquifer, but is greatest in the outcrop areas of
the Blaine Formation in which solution channels in the
gypsum beds extend to or near the surface.
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Figure B.—Hydrographs of Six Wells in Wheeler County

Contours on the water table (Figure 6) show a
mounding of the water table about 4 miles east of
Shamrock, where precipitation moves downward
through the highly porous and permeable surficial
terrace deposits into the underlying Whitehorse Group,
Dog Creek Shale, and Blaine Formation. Mounding of
the water table is indicated also in the northeastern part
of the report area where dune sand, which allows little
surface runoff, directly overlies the Ogallala Formation.

The water-table map shows that water moves into
the report area largely from the west and southwest. The
amount moving cannot be measured accurately, but an
estimate can be made, based on the ability of the
QOgallala Formation to transmit water under the present
hydraulic gradient.

Because of the lack of suitable wells and pumping
schedules, aquifer tests to determine the ability of the
aquifers to transmit and store water could not be made.

4=

Nevertheless, tests made in other parts of the High Plains
show that the Ogallala Formation has an average
hydraulic conductivity (the flow of water in gallons per
day, at the prevailing temperature, through a cross
section of 1-square foot of the aquifer under unit
hydraulic gradient) on the order of about 200 gpd per
square foot.

Assuming an average permeability of 200 gpd per
square foot, an average saturated thickness of 50 feet
along the 2,700-foot contour on the water table
(Figure 6), an hydraulic gradient of 30 feet per mile, and
awidth of 45 miles, the quantity of water moving into the
report area from the west is about 13 mgd, or about
15,000 acre-feet per year. Figure 6 shows that the water
crossing the 2,700-foot contour moves eastward where it
eventually is discharged to the two principal streams,
Sweetwater Creek and the North Fork Red River. These
two streams are generally perennial except during
extreme dry periods when evapotranspiration rates are
high.



The natural discharge of ground water in the
report area occurs by seepage through springs and into
streams, evaporation, transpiration, and flow into
adjoining aquifers. Figure 6 shows that the ground water
in the report area moves toward the main drainageways,
where it is discharged through springs and seeps. The 33
springs inventoried in Wheeler County had discharges
ranging from less than 5 gpm (gallons per minute) to 628
gpm. The discharge of many of the springs actually was
the aggregate discharge from a group of springs and
seeps. Part of this discharge is consumed by
evapotranspiration in the stream valleys; the remainder
maintains the base flow of the streams.

The records of the U.S. Geological Survey indicate
that during the period 1962-67, the winter (December to
March) base flow of Sweetwater Creek, as measured at
the stream-gaging station near Kelton (Figure 11),
ranged between 10 and 20 cfs or 7,000 to 14,000
acre-feet per year. During the growing season (April to
November) much or all of the base flow is consumed by
evapotranspiration.

I it is assumed that the accretion of ground water
to the North Fork Red River is at least equivalent to
that of Sweetwater Creek (10 cfs), on the order of 20 cfs
or 14,000 acre-feet (12 mgd) is discharged naturally
from the aquifers in the report area. This estimate which
compares favorably to the estimate of the quantity of
water that enters the report area from the west, may be
somewhat conservative because it neglects the water
which has been consumed by evapotranspiration.

CHANGES IN WATER LEVELS

Water levels in an aquifer respond to changes in
the recharge-discharge relationship. The discharge from
wells and recharge from precipitation are the most
important factors controlling the changes in water levels.
The magnitude of the change depends mainly on the
proximity of the observation well to an area of discharge
or recharge.

Few records are available from which definite
trends of water levels can be determined. The changes in
water levels in six wells (two in the Blaine Formation
and four in the Ogallala Formation) in Wheeler County
are illustrated by the hydrographs in Figure 8.

Water levels declined during the period 1953-57,
when rainfall was below normal. The largest declines
occurred in wells in the Blaine Formation. During the
next 4 years, water levels rose in most of the wells
because rainfall was at or above normal. The greatest
rises occurred in the two wells in the Blaine Formation.
Measurements made in 1967 show that water levels had
declined, and in two wells, the levels were the lowest of
record.

Measurements made in 16 other wells during the
period 1956-67 (Table 6) would indicate a change in
water levels ranging from a rise of 4.4 feet in well
ZB-05-47-201 to a decline of 9.4 feet in a well in the
Shamrock well field, 14 miles north of the city.
Although these records are inconclusive, they indicate
that pumping of ground water in Wheeler County has
not caused a serious decline in water levels nor a
serious depletion in the amount of water in storage.

YIELDS OF WELLS

The vyield of wells screened in the Ogallala
Formation depends largely on the thickness and
permeability of the water-bearing material screened, the
efficiencies of the wells, and the allowable drawdown;
those tapping the Blaine Formation or the Dog Creek
Shale are governed by the size and (or} the numiber of
solution openings penetrated by the well. The yields of
even closely spaced wells may range over wide limits
because of the erratic distribution of these solution
openings.

The yields, either reported or measured, of a large
number of wells are included in Table 5. Most of the
wells used for irrigation generally yield more than 100
gpm; however, some wells, principally stock and
domestic, are not pumped at their maximum capacity,
hence the yield shown in the table is not indicative of
the potential of the aquifer at that well site.

In general, the largest yields, as much as 950 gpm,
have been reported from wells in the Ogallala
Formation. The average of nearly 100 wells was about
315 gpm. Where yields are small, generally less than 100
gpm, wells are drilled commonly in multiples to provide
sufficient water for irrigation. In some places, as in the
vicinity of Mobeetie, as many as eight wells are necessary
to produce 250 gpm. In this part of the area, the
Qgallala Formation has a saturated thickness of less than
40 feet.

The Whitehorse Group, which supplies water to
only a few wells in the outcrop area near Shamrock,
reportedly yielded as much as 620 gpm; the average
yield of 16 large-capacity wells was slightly less than 300
gpm. Actually, the aquifer may be capable of yielding
larger quantities of water, but in order to reduce the
pumping of sand, yields are reduced.

The specific capacities (the ratio of the yield in
gallons per minute to the drawdown in feet) determined
for about 67 wells ranged from less than 1 to about 86
gpm per foot of drawdown. The average for the various
aquifers ranged from 12.6 gpm per foot of drawdown
for five wells in the alluvium to 15.7 gpm per foot of
drawdown for 8 wells in the Blaine Formation. The
average of 48 wells in the Ogallala, the principal source
of ground watér in the area, was 13.5 gpm per foot of



drawdown. The higher average specific capacity for wells
in the Blaine is to be expected because the permeable
zones in the gypsum beds permit almost unrestricted
flow.

CHEMICAL QUALITY OF
GROUND WATER

The suitability of the ground water in the report
area depends upon chemical quality of the water and the
limitations imposed by the contemplated use of the
water. The chemical quality of the ground water is
shown by the analyses of samples of water from 131
wells and 23 springs in Wheeler County and from 30
wells in eastern Gray County. The locations of the wells
and springs sampled are shown on Figure 11, and the
results of the analyses are shown in Table 7. In addition,
4 samples in Wheeler County and two samples in eastern
Gray County were analyzed for pesticides. Results of all
six samples indicate no presence of pesticides.

The chemical quality of the water generally
reflects the chemical composition of rocks with which
the water comes in contact. The amount of minerals
dissolved from the rocks depends on several factors,
including temperature of the water, length of time the
water is in contact with the rocks, the rate of movement
of water through the rocks, and the solubility of the
rocks.

The dissolved-mineral constituents of water
(Table 7) are reported in mg/l (milligrams per liter),
which is defined as the weight of a solute per liter of
solution. However, it is frequently more convenient for
interpretive purposes to compare water in terms of
milliequivalents per liter, which is a measure of the
reactive weights of the different constituents. The
chemical character of samples of water from the various
aquifers in the report area is shown graphically (Figure 9)
by means of patterns modified from a system
suggested by Stiff (1951). In this system, the three
principal cations, calcium, magnesium, and sodium
(includes potassium]), are shown at the left of the zero
point; and the three principal anions, bicarbonate
(includes COg3 if present), sulfate, chloride (includes
fluoride), are at the right of the zero point. In general,
water native to a particular formation has a more or less
characteristic shape or pattern. Variations from this
distinctive pattern occur, due principally to the blending
of water from other aquifers or sources.

The specific conductance, which was determined
both in the field and in the laboratory, can be used to
estimate the dissolved-solids content of the water.
Although no exact relation exists between conductance
and dissolved solids in natural water, the conductivity
(Table 7) multiplied by a constant (0.7 for the Ogallala,
0.9 for the Blaine Formation, and 0.8 for the Whitehorse

Group) is a close approximation to the dissolved solids

in milligrams per liter. In highly mineralized water, the
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use of these constants may lead to considerable error;
nevertheless, the constants are useful as an indication of
the mineralization.

Ground water in the report area is used for
irrigation, public supply (includes domestic supply),
industry, and stock; and the water-quality requirements
differ for these uses. Hardness and the concentrations of
the more commonly determined constituents are of
concern where the water is to be used for public supply;
and salinity, the sodium hazard, and boron, as well as
other factors not related to water quality, are important
where the water is used for irrigation. Also of concern to
the water user is the effect on the chemical quality of
ground water through the use of pesticides, particularly
the chlorinated hydrocarbons of which DDT is the most
cited example. Chemical requirements for industrial uses
vary according to the industry, but the most common
industrial uses of water are for cooling and
waterflooding of oil reservoirs.

Most State and municipal authorities have adopted
the standards set by the U.S. Public Health Service
(1962) for drinking water used on common carriers in
interstate commerce. The standards are useful in
evaluating public-water supplies, although they may not
be directly applicable in some parts of the report area
where the available ground water may exceed the
standards for some of the constituents. According to the
standards, the chemical constituents in a public-water
supply should not be present in excess of the
concentrations shown in the following table.

CONCENTRATION

SUBSTANCE (MG/L)
Chloride 250
Fluoride 1.0*
Iron .3
Nitrate 45
Sulfate 250
Dissolved solids 500

*Based on the average of maximum daily air temperature of
71.3* F at Amarillo.

Ogallala Formation

Water from the Ogallala Formation is used for
municipal and domestic supply, irrigation, and industrial
use. Characteristically, the water is hard to very hard,
has a dissolved-solids content of less than 500 mg/l, and
is a calcium bicarbonate type. The water meets the
chemical standard established by the U.S. Public Health
Service for drinking water although in a few samples, the
fluoride and nitrate content exceeded slightly the
recommended limits of 1.0 and 45 mg/|, respectively.



Water from the Ogallala Formation has been used
successfully for irrigation for several years. The SAR
(sodium-adsorption ratio) and the RSC (residual sodium
carbonate) are factors used in assessing the quality of
water for irrigation. Figure 10, a diagram for the
classification of irrigation waters (U.S. Salinity
Laboratory Staff, 1954) shows that the water from the
Ogallala Formation is suitable for irrigation, being low in
sodium hazard (expressed as SAR) and medium in
salinity hazard (expressed in specific conductance).
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Figure 10.—Classification of Irrigation Water

Samples of water were collected for pesticide
analyses from three wells tapping the Ogallala
Formation. The results of these analyses showed no
evidence that pesticides have percolated downward
through the soil zone into the aquifer. Studies made in
other parts of the country indicate that much of the
pesticide is adsorbed on the soil particles. In fact, Scalf
and others (1968) reported that a major proportion of
the DDT (a chlorinated hydrocarbon) injected into the
Qgallala aquifer near Amarillo, Texas (about 60 miles
west of the study area) during recharge remained
adsorbed to the material in the aquifer after pumping.

Much of the water from the Ogallala used by
industry is for cooling and water-flood operations. The
temperature of the water, which is an important
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property in the consideration of water for cooling,
ranges from about 14°C to 15°C (upper 50's°F) to
about 19°C to 20°C (upper 60's°F). Water from springs
in the Ogallala is somewhat higher in temperature. The
silica content may render much of the water in the
Ogallala undesirable for use in boilers operating at high

pressures—about 400 psi  (pounds per square
inch)—without first treating the water.
Blaine Formation

Water from the Blaine Formation is more

mineralized than that in the Ogallala, is very hard, and is
a calcium sulfate type. The dissolved-solids content
ranged from about 700 to 7,000 mg/l; most of the
samples ranged between 2,000 and 3,000 mg/l. Because
of the hardness and the high sulfate content, the water
in the Blaine in the southeastern part of the area
generally is unsuitable for domestic or municipal supply.

Most of the water pumped from the Blaine is for
irrigation. The water is very high in salinity hazard but
low in sodium hazard. Despite the high salinity, the
water has been used for irrigation for several years
without apparent detrimental effect. Doubtlessly, the
well-drained soil and the low sodium hazard are factors
in the successful use of the water. Generally, water of
this type when used for irrigation is applied in excess of
the needs of the plant to provide leaching of the salts in
the soil. Consequently, an increase in mineralization
might result from return seepage of the water applied for
irrigation. A sample of water from well ZB-05-54-501,
64 feet deep and used to supply water for stock,
contained no pesticides. The well, which pumps only 2
gpm, is not in the heavily irrigated part of the area;
consequently, the results may be inconclusive.

No wells are known that tap the Blaine Formation
elsewhere in the area. In all likelihood, the water is too
mineralized for irrigation and most industrial purposes,

Whitehorse Group

The Whitehorse Group furnishes water principally
for irrigation; although in some places in the outcrop
area, the water is used for domestic and stock needs. The
chemical quality of the water from wells that tap only
the Whitehorse is similar to that from the Blaine, except
that it is generally less mineralized. The water is of the
calcium sulfate type except in well ZB-05-46-302 in
which the magnesium was the principal cation. In most
of the water samples, magnesium commonly exceeded
sodium and bicarbonate exceeded chloride.

The dissolved-solids content ranged from about
400 to slightly less than 2,700 mg/l, except well
ZB-05-46-302 which vyielded water containing 7,080
mg/l dissolved solids. Water of relatively low
mineralization in the Whitehorse occurs where the



conditions are good for recharge from the Ogallala.
Where such recharge occurs, the water generally is
suitable for human consumption.

The Whitehorse Group is second in importance to
the Ogallala Formation as a source of water for
irrigation. The water is low in sodium hazard and
medium to very high in salinity hazard. Although water
from the Whitehorse has been pumped for irrigation for
only a relatively short period, no apparent ill effects on
crop growth have been reported.

Other Aquifers

The chemical quality of water in the other
aquifers—the Quaternary alluvium and the dune
sands—varies widely depending on the source of
recharge. The analysis of water from 11 wells that are
screened only in the alluvium are shown in Table 7; the
chemical characteristics of several of these wells are
shown in Figure 9. Where the alluvium overlies or
adjoins Permian rocks or is recharged at least in part by
streamflow, the water more than likely will be of the
calcium sulfate type; where it overlies or is in proximity
to the Ogallala Formation, or where it is recharged
principally from the direct infiltration of rainfall as in
the dune-sand area, the water will be fairly low in
mineralization and of the bicarbonate type. Of the 11
samples analyzed, five contained sulfate in excess of the
250 mg/l. The alluvium supplies water suitable for
irrigation and the yields generally are inadequate.

Where large yields are needed, wells often are
screened in more than one aquifer. Such a well
commonly blends the different chemical characters of
these water-bearing units. The chemical quality or
character of the pumped water is more or less peculiar to
one or another of the permeable zones tapped,
depending in part on the position of the pump intake,
the physical characteristics of the water-bearing
sediments, and the difference in pressure heads.
Examples of variation in the chemical character of water
from a well tapping more than one aquifer are shown in
Figure 9.

PRODUCTION AND DISPOSAL
OF OIL-FIELD BRINES

Large quantities of brine are produced in the
report area in conjunction with the production of oil
and gas. Table 4 shows the reported amount of brine
produced in 1961 in the Panhandle oil and gas fields and
the methods used for the disposal of the brine. This
table, which is based on a report of the Texas Water
Commission and Texas Water Pollution Control Board
(1963), shows that the total brine production in the
report area in 1961 was 8,734,275 barrels (about 1,100
acre-feet), of which 6,713,899 barrels were produced in
the eastern part of Gray County, Of the brine produced,

nearly 68 percent or 5,925,415 barrels were disposed of
through unlined surface pits. The rest of the brine was
disposed of through injection wells.

The open pit method of brine disposal is
hazardous to water quality. Generally, brine in open pits
is allowed to evaporate, but the ineffectiveness of
disposal by evaporation is readily recognized by the
general absence of appreciable quantities of precipitates.
Unless the pit is lined, and few are, the brine usually is
free to soak into the ground, eventually percolating
downward to the water table.

A statewide “‘no-pit"” order was issued by the
Railroad Commission of Texas to become effective
January 1, 1969. Despite the elimination of most of the
disposal pits, the salt water that has percolated from
these pits represents a potential source of
contamination. When these wastes eventually reach the
water table, they will be diluted so slowly that the
effects of contamination may be long lasting.

The horizons into which the brine is injected are
not known, but some of the salt water probably is
injected into the lower part of the Blaine Formation;
particularly in the western part of the report area where
the unit not only lies at a considerable depth but also
contains water that generally is too mineralized for most
uses.

AVAILABILITY OF GROUND WATER

Data are not available to evaluate quantitively the
potential development of the aquifers in the report area.
In 1966, pumpage from the various aquifers was about
10,200 acre-feet, which is less than the quantity of water
being transmitted through the Ogallala Formation from
the west and southwest. The water being transmitted
may be assumed to be the quantity of water that is
perennially available for development without depleting
the aquifers. Nevertheless, any additional large-scale
development of the water supplies in the Ogallala in the
report area would result in taking water from storage, in
effect “mining"” the available water. However, the
aquifer contains a substantial quantity of water in
transient storage. On the basis of an average saturated
thickness of 100 feet, an area of 900 square miles, and a
specific yield of 15 percent, approximately 8% million
acre-feet is theoretically available for development. Even
if only 50 percent of this water could be economically
developed, the supply would represent a tremendous
potential for additional development.

The amount of ground water perennially available
in the other aguifers is difficult to determine because
much of the recharge to these aquifers is derived from
the Oagallala Formation. Consequently, a substantial
increase in pumping from the Ogallala would effectively
reduce the quantity of water moving into the other
aquifers. Under present conditions, it seems likely that



Table 4.—Production and Disposal of Qil-Field Brine, 1961,
Wheeler and Eastern Gray Counties

DISPOSAL IN DISPOSAL IN TOTAL BRINE
OPEN PITS INJECTION WELLS PRODUCTION
FIELD NAMEY (BBLS) (BBLS] (BBLS)
Panhandle East, Gray County 15,060 = 15,060
Panhandle East, Wheeler County 29,307 = 29,307
Panhandle Gray County 4,527 197 2,162,238 6,689,435%/
Panhandle Osborne Area 334,548 333975 668,523
Panhandle West, Gray County 9,267 - 9,404t/
Panhandie Wheeler County 1,010,036 308,130 1,322,546Y
Totals 5,925,415 2,804,343 8,734,275
Summary
AREA AND TYPE OF DISPOSAL BARRELS IN 1961 PERCENT
Gray County
Open Surface Pits 4,551,524 67.8
Injection Wells 2,162,238 32.2
Miscellaneous 36 0.0
Unknown mom 0.0
Total 6,713,899
Wheeler County
Open Surface Pits 1,373,891 68.0
Injection Wells 642,105 31.8
Miscellaneous 1,825 0.1
Unknown 2,655 0.1
Total 2,020,376

8 Part of field outside of study area.

b, Field outside study area, includes 137 bbls. disposed by unknown and miscellaneous methods.
S/ I ncludes 4,380 bblis. disposed by unknown and miscellaneous methods. )
1/ Field names shown are from the Texas Railroad Commission and are part of the Panhandle Qil and Gas Fields shown on Figure 11.

these aquifers, particularly the Blaine Formation and the
Whitehorse Group, are capable of further development,
but only in their outcrop area where the potential for
recharge is good and the quality of water is satisfactory
for irrigation.

The northern one-third of the report area has the
greatest potential for additional development. In this
area, the saturated thickness ranges from at least 100
feet to as much as 300 feet, nearly all of which is in the
Ogallala Formation.

NEED FOR ADDITIONAL STUDIES

The present (1968) water needs of Wheeler and
eastern Gray Counties are supplied largely from
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ground-water sources. The data collected during the
present study were inadequate for an accurate evaluation
of the potential of the aquifers. It seems likely, however,
that the 1966 rate of ground-water withdrawal can be
sustained indefinitely. Whether the available supplies are
adequate to meet the expected increased demands for
water for public supply, irrigation, and industrial use
could not be determined. More detailed studies should
be related to: (1) the hydrologic properties of the
aquifers; (2) sources and rate of natural recharge and
discharge; (3) the effect of pumping on the regional
water table; (4) the hydrologic relation between
aquifers; (5) the quantity of water in storage;
(6) changes in chemical quality due to pumping; (7) and
the subsurface extent of usable water in the Whiteharse
Group and the Blaine Formation.



The periodic collection of basic data, such as the
observation of water levels, an inventory of pumpage,
and the collection of water samples for quality studies
are necessary items for a detailed evaluation of the
ground-water resources of the area. An inventory of
springs discharging at least 50 gpm is also needed,
particularly in that part of the area drained by the North
Fork Red River, where the natural discharge of ground
water to the river is practically impossible to determine.
More detailed geologic mapping with particular emphasis
on the water-bearing units—primarily gypsum beds—in
the Blaine Formation, the Dog Creek Shale, and the
Whitehorse Group is needed to determine the relation
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between local geology and stratigraphy and the
occurrence and movement of fresh or slightly saline
water. Of particular concern is the source of the high
chloride and nitrate content of the water in various parts
of the area. Data are needed to determine whether it is
naturally occurring or the result of man's activities.

Although an accurate determination of the
potential of the ground-water supply requires this
information, it also requires an adequate description of
the hydrologic flow system and geologic framework
throughout the region. Consequently, further studies
should include an area considerably larger than Wheeler
and eastern Gray Counties.
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Table 5.=-RHecords of Wells and Springs=-Continued

WATER LEVEL FIELL
. SPECIFIC
DATE DEPTI | CASING WATER- | ALLTIUDE DRAW = CONDUC~
coM- | OF DIAM- | BEAR- |UF LAND | BELOW LAND DATE OF  [METHOD| USE | pyscHARGE | DOWN TANCE
WELL OWNER, PLET~ | WELL | ETER 1NG SURFACE | SURFACE DATUM| MEASUREMENT OF OF N 1 (MICROMHOS REMARKS
ED (FT) (1) UNTTS (F1) (FT) LIFT WATER GPM FEET AT 25°F)
Wheeler County
2B-05-38-301 |L.H. Sims 1953 57 13 To 2,403 - - N u - - - Cased to 27 ft. Red beds
at 52 ft.
302 do. - 36 5 To 2,400 18.3 May 3, 1967 N u -- - p—
W 303 |0. Reid - 13 5 To 2,390 5.3 do. P,W 5 (I - 556 Temp. 67°F.
304 |R.L. Melain - BS [ To 2,490 66.2 do. P, W S - -- -=
o 405 |L. Lamb 1965 160 13 To 2,580 52.4 May 4, 1967| T,G Irr 1600 t+ 50 480 cased to 140 ft. Irrigated
120 acres 1966, Temp, 64°F.
406 |=-Farmer 1961 180 16 To 2,608 76.9 do. T,6 Irr +400 == = Cagsed to BO fr, Irrigated
40 acres, L1966,
407 |G. Porter - 54 [3 To, Pw 2,502 29.4 do. W 5 -- -= =
501 |City of Wheeler - 125 16 To 2,510 - - T,E P 1200 - 520 Temp. 61°F, Red bed at 125
ft.
502 do, 1959 80 L4 To 2,510 BO 1959| T,E P 1100 - -- cased to 40 ft, Originally|
drilled to red bed, 150
ft. Pump set at 80 ft.
503 |J. Hodges - 150 - Ta - - - - i} - - - Destroyed,
* 504 |City of Wheeler 1962 125 i To 2,510 Ta7 May 4, 1967 1,E P 1275 15 520 Caged to 90 ft, Red beds
at 125 fr. Temp. 62°F.
505 do. - 79 7 To 2,515 25.1 do. N u - -= -
506 |E.M. Moore 1961 L40 12 To 2,553 kL May 1967| 1,6 Irr +700 - - Caped to 65 ft. Red bed at]
140 fe,
507 |E. Howard - 115 6 To 2,600 76.0 May 4, 1967 P,W s 1 - 520 Irrigates about 160 acres.
508 |E.M. Moore 1963 130 L4 To 2,589 50 1963 T1,C Trr +650 - 500 Cased to 75 ft, Trrigates
about 160 ac, Temp. 66"F,
* 509 |4-J Ranch - Sprlnd - To 2,480 + July 16, 1967|Flows | §,Irr 1 34 - 477 Temp, TB°F,
* 60L [City of Wheeler 1939 125 10 To 2,510 - - B 3 1200 - 480 Temp. 60°F.
602 | B, Taylor 1945 95 10 Pw 2,453 11.5 July 12, 1955 T,G Irr 111 t1 70 2,100 Caslng slotted 55 to 95
20.8 May 3, 1967 ft. lrrigated 12 acres,
1966, Temp. 63"F. N
605 | B, Hardcastle 1966 iz 7 To 2,558 4.2 May 5, 1967 B,W 8 1 e 340
606 | €. Brotherton -- 94 7 To 2,521 47.8 May 8, 1967 P,W 5 2 5 550 Temp, 68°F,

See foownotes

at end of table.




ATARY JO pUA IR G3J0UI00] g

M *33 4y aw paq pay
"1 =67 PaII0TE Bujsm L96T ‘6 Amy 69 1
‘9961 ‘sadov g1 peavdiaal 059 L 09t EES | ' [9gaT ‘ST tuer 6°8 6LT°T 1 71 (il %661 asauni CHi 102 #
"4, 49 *duag 0011 - 7 s ma sap L6z Tov'E 1 L (i - azooi *1°0| w01
s - - n N op §°6 RIL°E lied Y 71 - ssal to1
4,79 dusy 08g -- £ s M fop LU8E 10z oL t L] -- aso1d *H'r| zot
1,69 cduag 768 - z o H L I P T B A ey noye oL L 43 -z suasyg Vol 10T-6% ¥
- - g4 s M rop Ll o 815'7 o1 a (1] - uowten WY| L0
*dwa], 009 - 1 5 H'a L9671 ‘¢ Amy w1 08€'2 ng ‘Emd L i = uamog M| 906 "
-- q g1 4 Uy 4's 9961 0% 6967 oL ¢ €9 9961 yaws Al woe
*4.09
tdwal *al Q8T ¥ paq pay
*13 pH1-611 pPAlI01s Hujsw 09§ yE i 00t} Fi 'L - /01 (LT R ol €1 £81 nGH1 rop £06
T *31 62T 30 pag pay 3 L961 ‘¢ Am €8
SET=96 wol) palols Fupsm -- €E 44 0ozt d 1L [Lg61 ‘61 Cuwr 168 609°T oL €1 el nGaT ‘op 206
1 .69 ‘dwag
*13 19 A spaq pay *3IT 19 1961 %1 "qod 6°62
03 1¢ woay paizoys Suiswd|  ORE 62 oLes a 41 [wge1 ‘Zr Cuer 9'02 68T af £1 wa %661 yaoameys 10 4310|106
a3 1 daiaog *H
SE v paq pay 4,09 Cdual (1l -~ [ a 'S |L961 6 Ay §'91 an'e 1oh L Livd = 9 I9TTIR *d| SoR
) “da 9 L96T Am z°58
*dmay _4 31} GH 01 pagE) 1£% 94 ki 0ezT4 d a‘L €561 11 aw L o A N9z L £l %€l 7661 *op ho8 »
o Lo61 ‘s Awy 9°86
sdwag T 11 28 01 pasw) oy 62 H 05t d 4 |9g61 ‘61 tuer %56 "We'e ol €1 8zl %561 sop £08
N L9671 ‘6 &m 7706
A *13 €6 01 posw) -- SE i a 'L |9661 ‘w1 tuer 690 €19 al £1 act %661 *op 08
- t9e1 ‘s Amg 97971 )
A *31 11 M1 pasm| -- -- - n N 9ch1 ‘w1 tuwr ZR1L SE9°T oL €1 0Ll w661 Wooaweys Jo £310| 108
*d.py *dum, 0549 -- 1 S LA op z*9z 6O T #d 9 1] == aana0g M9 ZoL
'da6S dup] ] - 1 8 n'd 961 ‘% Amy £°91 /9€°7 ny*Trob U [ 14 o amaded ‘Hl 102 *
*d.LL tduway uoR -- 8814 ¥'s | smo1d [£961 ‘o7 ATnr 4 eyt Mg ol == |Bupadg -= suopIvn 0| 809 ®
*3,%9 tduwag 059 L [\ [ puL 1‘s 961 ‘R AW /gy 2187 Mol L €6 - *0) u1n Lﬂ.:u;z_ LO9=HE-S0-H2Zx
AJunod Jaiaaum
(1,62 LV 194 Wao WALYM | LATT (L1d) (L1) SLINM (1) (L) a1
SHUVHIN SOHROMD TH) N1 Nt 40 a0 INTHTNASVIN | WNIVG 30VAUAS | A0vauns oNt WaL3 | Tiam | -1a1d WARMO 1AM
AOHVL nmou | IDwvEosTa 280 | oML Jo 41va AMVT MOT3E | a8V do |  -¥vad | -Wvia 10 -0
~DNANOD - HMVHT AANLLITY | -MAI¥M | ONTSVD | BiLaTo | aava
14193938
aTaid TAAT HAIVH

panuTjuod-- sutads pur F119M Jo SpIOIIY--§ B1gUL




*ATQEI O pud IV SAJ0UI00T D

- L961 'H Al 799
T *3J €17 % poq pay == SE 44 0of + 4 30 |7661 ‘8 '9ad R*99 066z oL 61 /11 LY61 rop 90L
L961 6 AR 'z
1 - [i=2= -- n N |owel ‘41 20a 8ty zes'e o, 81 €L B61 ‘op soL
B L96T ‘6 Ay 6'SE
T 4oty ‘dwey 99 11 4 057 Fi 4°0L |9ver ‘q1 t2a 6hE 816°2 oL g1 an RZ6T op 0L ¥
L961 ‘6 Ao [ T4
1 -- g H [+ a 4°0 |9v6l "Rl *22a 1°2€ 6052 a1 a1 8% 8761 fop £0L
1961 ‘6 Ao 881
T *d.99 ‘duag 09t -- [YAR d 3L [9we1 ‘g1 tona gree 6697 o}, q1 9 fi61 rop 0L
. L961 ‘6 Ay LA T4
1 - -- CLTH n 3°L [9we1 ‘€1 "o £'9z7 114k or a1 s gZ61 froaurys jo £313] 10L
*q.49 Cduay 0RZ -- £ 5 na sap FA( ] T6n'e oL L 59 (1131 atool *rf %09 )
*d.69 tdusp 009 == g7 4 s sMod|z96T ‘01 AW + 00y #ytoL == |fuyads - A utd| €09
“3aR3 g1 01 pasw) ‘walsds
woll §og1 ‘¥91ow g phawRd
-jaay ‘wd® gpz L1peiaod
-aa aflawyasyip fe3Iol ‘yadap
auwws 03 paT1TIP ETTaM 11V
S110A § 3O WalEAs progium - == 0oz 441 90 16961 £ n'e #gtoy " /7 6161 suomuts ‘Al 209
‘4.9
tdual *33 [y 30 pag pay 009 - £ 8§ mM'd |L961 ‘6 A 1 18€°C g ol L 8y - LaawoRquol *r| 109
3,69 “dua 059 - z 5 Ma rop n*Le ws'T mg fal -- 0s -= paway q°r| €0
*4.99 *dunal SiL - 1 5 M1 |L9et ‘o1 Am L1t Sy mna ol o1 SE - dunop, *1| 70§ ¥
*1.69 ‘dwal 0057 -= z s n'd [L961 ‘6 Amd 1°8€ BLE'T g s 79 - afig *1°H| 106
*da2L tdumy 0701 - 81 ¢ s sA013|L961 ‘4z Anr + 0sh e LERCH == [Bupadg - paay q| Low *
"4 h9 Cdway noe'e - Z H M rop oy o't g g 69 -- TTasu0) ‘0*s| 90% ¥
‘3,69 tdunp 0v9 - ] 5 M'd [L961 ‘6 L £*Lg £SE°2 g ‘ol L 19 - funop *H| ZOE
- 1961 '€ 994 gy i
A *33 4z 01 pasm)d - - - n N |sse1 e Linr 86 BLL'T e 9 kil w§61 asung *H| 10€
i L96T ‘6 A
*Ju%9 Cduay 050z - £ 4 5 M'a |9s61 ‘s1 ruer 8'6 (1) (A og Ty i €2 -- aaooy 19| £OT-HE-50-HZx
Nu_._s_uu IaTanum
(4,52 LV 1333 WD waiww | LIt (1) (1a) stin | o(en) | (1) a3
SHEVWIY SOHROMD TR) N1 N1 ao 40 LUIRCMNSYEd | WOIVG Iovauns | 2ovadns ORI w31 | Tiam | 1314 HANMO TIIM
HONVL qM0n | A0¥VHDSIA 250 | aonLdw 40 a1va auvT Mot | oMyl do|  -¥vad | -Wvia a0 - W00
-DNANOD - My FANTIIIY | -w31vM | oIS | Hig3a | diva
21410448
1414 TANTT HALYM

PANUIIN09-- RUTILG pur 1oy Jo SPACIIY--*G B4eL

.40 -



*O1qUl 10 pus ¢ sIlouloo] INg

-41-

1,66 "dweI| Qo1 - 5 s M'a ‘op 0L 192°2 na L €11 -- ioury 21135 | £ob
4,19 tdwell  000°C - z g M'd |L9et ‘o1 Aw T 162°T nd 4 {71 - AUTH uaAAL| 2oy
'3.29 tdual| 008 -- z s'a Md op £°98 6EE°T i Y Ela - unfyaey *d4-r| 10%
*d.£0 tdwal|  009'% - 1 s M *op z°g8€ 122 1 3 6% - Bucaasway *a°a| o
*d.nL tdwar| 066 - 1 s n'a op 9°1% 8LE'T ol 9 /Y -- ppe1 1| woe
4.£9 tdway|  <gg -- z s M'a rop Rl 662°T #d 5 6y ai uosual *¥°0| £of
4,49 tdunl| 006 -= z § mha ‘op 1768 698°C ag oy, o1 w1 5 paay tuer| zof
*d,n9 tdwey 0891 - £ s n'd |L9e1 ‘11 A BUES 0E'T ad 9 51 - Jophml ‘W1 TOR
4,10 tdway|  ong‘e -- 1 s -= |te61 ‘E1 Amg 9°9 9817 L] ¢ £z -- "op €07
roq 0071 - r4 S mea op yro1 LOTAKA ng L £t - ‘op z02
*d.29 tdwar|  0ge -- £ s M op LR 8T'T oL < 6Z - ouey Se1138| 107
o SL6 -~ T (i q's op 1°%2 eve'r | whim | o 14 - rap z01
‘A9 cdwer| QoS - 3 8 M'a (L9111 A (43¢ 152°2 g L 1L -- youry 33136 | 101-0Y
*d.%9 ‘dwal
9961 ‘sndow g peIvdiaar
"33 011-0% Pa33018 HupseD 007°7 - 05€ 4 111 9L (9967 4 567°7 eS| (41 011 9961 aaoon *H| w06
‘.69 tdwal| cgm - z s M top 5 LS 08Y‘T nd g L] i suoum1s ‘Al £06
== = - n N op 6401 Lye'z d L £y - 23001} "E°C| 206
*duno *dwar|  oof -- z s M'a *op 166 £26°2 ng -- E14 - suawald ‘L'd| 106 »
*1,99 *dwar| 0061 - 4 § Ma rop U1 OLE'E g 9 59 - &1avooW *L'M| €oB "
-- -- -- 5 M'a rop 1°0% 8n'e oy, L 0s w5 sarsan 1| zos
‘3,29 “duay 0RS == z S M'a |L9s1 ‘ot AmR £l Tv‘e Ago [+ 1 e uospiATg *H*d4| 108
‘duny “duwag, 009 ‘1 - € | s m'd [L961 ‘1T 4w 1°6¢ LLE‘z n 4 “o .- umamay "9 9 0| 01L
‘3,69 dwar| oo% - z 5 n'a |L9et ‘o1 Amy (3415 06 ‘T o1, 4 60 -- youry wosuyor| 0L
1,99 dwnl|  oRz -- 1 § M'd [L961 Ay 1°9v TS ' ol 9 05 -- Touuog “T'W| ROL
1 *33 Ze1 3w paq pay LOBT ‘B AW 988
31 LT1-86 pAIoTs HuTsm) - 9f 00f + 1 3°0 [166T ‘Zz tend &) st oL 81 951 LY61 wroaueyg o £310| L0L-6E=S0-HZ
- AJuno) ajsaum
(1.6 ¥ | pagg Wdo LA R G (14) (11) smun | (v | (1) a
SHUVIHIY SOHHOMD TR} 1 N1 40 10 INUNSYIR | WOIvo 3ovauns | sovauns Nl watg | Tiam | -3 WANMO RRET
SONVL wwoa | Aowviosia | asn | conzam 40 q1va awve morat | oanvi do | -wvad | -wvia 40 -HOD
mﬂumumwm ~Mvan QNLLITY | -WaIve | owtsvo | iddo | siva
(11 THAIT MAIVA

PANUTI000-= 58T 2dg pur s7(9M J0 EpA0OTIYe-*E AIQUL



*a1qel Jo pun v

2100007 A9§

*d,pL tduay 078 == 1 s na rop 0°SE 1652 a1 a b - uwpaey M| 20€
*3,0L tduay 00% -- z H M3 |L96T ‘91 Awg €09 1662 “d Y 96 C aTIMIm CSCr| T0E=YY
-= - -- 5 M'd ap €9 e #3 4 72l -- aloo “d| Z06
*4,99 “duay 0Ls - 7 5 Ml rap 027 091°% B L g -- YRR 09| 106
-- -- -- s nd *op £6 'z " L 86 e ared ‘0'0| €08
4,69 *dua] 0oz'n e SI [} B E Lap £1ce g == |fujadg = *ap 708
*d.59 tduap 0012 = [ s‘a ERTRN P10 S B 861 e g Fa 13 -- Juedag *H'W| T08
018°Z - fz9 s sMOT4|L961 "LE AInr s12°t LS == |dupadg - spaag "Wl 012
‘4,69 ‘dunl 0007 == T 5 na ‘op 0'iz £EE‘T #d L ay = uosapuai-=| 604
*9967 ‘¥aldE (f
poardtaal *313 gy 031 pasw) - - oSt aay 9% [£L961 91 AWK 181 65Z°T Lo 71 091 9961 aaool “¥| BOL
*d,69 tdumg 00E ‘1 b 1 ] M'd | £961 ‘ST AvH 1'82 ove'e Lo 4 6E - LRECEUETNS 8 B 5 B] WFAi7A
*9G6T ‘H2I9¥ (g paiwdtaal - - 0w+ a1 9'L |L961 ‘21 Amd 12z 08e'e L ot 001 5861 Trazang vl 90L
- 1 +4 z 4 s M'd 6961 0z Lee'e #q 1l 44 €961 AutH CHl soL
‘gggy ‘ealow g7 pajvEiaag -- -- oot 131 9L | 2961 ‘sl AW 0'€s £0T'T “g A 01z 0961 wmuzafiwy “1*1| 509
33 07
01 pasW) ‘13 06 IV paq poyl
*9967 ‘Sataw gf pajeSaal - ot 05z a1 94 ‘op 811 091z 1ed 21 06 9961 rop %09
4,29 ‘dwal ‘9961 ‘salidv (1§
paamdpaa] r33 §f 01 pasw) oozt L6 44 129 aar 9L [L961 ‘T1  Amy 0°9 /91°C v Ll €01 L9617 uolaayay *1°'a| €09
*1.09 ‘dwa] ot -- (4 5 mMa ‘op 96y 01e'e of 9 L9 -- T1amprail "v'I| 09
*d4,09 tduag 05¢'1 == 1 H Mia | L961 1T A £'ce 461°2 A3 4 6€ -- 1T 3| 109
4,04 dua)) 0L - 1 8 Med ~op (30 e “y L4 65 -- RREREELIIN R T
*d,59 “duay) 09y - T 5 mid | La6T ‘o1 An €768 (1T ANd L 9 ant - youwy syavdl [0S
4.1y *dua] 009 - Yy 5 M rap 0%6¢ 96T'e #yto) 9 <8 -- ‘op 906
t1.69
sdung *33 47 3e pag pay oot - £ 8 Mg rop 1°€S oee'z ] ¢ 88 5961 rop 414
*3.19 *dwal 006 - z 3 nd | 2961 ‘T1 AmH 'L we'e op ‘E1wd S 76 = oy ...:um_ HOh=0Y=50~02
o B Ajuno)d as{aayy B o
(d.62 1v 1334 WD yawvy | arm (11) (L) simun | (N1) | (L) a3
SAVHITH SOHRONITH) a1 N1 a0 40 INTHTHASYIH | WALV 3OVAAS [ ADVAENS ol wara | Tiam | -I31a WaNMO TIaM
-wu:m._zwu Mot | 29¥viDSIa 1€ | nOHIEW 40 31V anV1 MOTIE | GNVT d0 | -WVET | -WvIg a0 -HOD
4 orans -MyHa AANLIITY | -HAIVM | ONISVD | HIdda | FLva
FREDE] TEAET HALYA

panujiuon--sfupidg puwr wj[ay 10 Spilodsfes*§ ITQUL

.42 -



*31qUl 1o pus 3w

gajoulco] 29g

sdwal|  0L0*1 -- o1 4 a Ir (2961 ‘gz Am LA cHE‘e Tieh 8 14 - Aatauag M | 4OE "
sdwal]  0G¢ - 4 s LV *ap 4°Z8 SES'T oL " 00E s uplawg "o | gOE
‘.99 *dwol|  pogt9 -- v s M *op 688 wh'e nd % 261 - Aataueg ‘1M | 70C
sdwal|  06e*T = T g M'a (L9861 ‘61 AW 91z yiv'e Tya L a7 -- avdy ‘50 | 10€
sdwar|  08f - [T s SMOT4 rop + 056°2 o1 == [dupadg - sSuwpITin Mo | €0z
*Trom Isal|  povtl == £ 8 n'a rop L*0T1 LE8'z nd L 0s1 £E61 umoag ‘| Zot "
*4.49 tduarl  o0g ad 4 s m'd op TUEL 8z o1 L ] = supgang crer | 1oz
*pavy
padund 7om usym saBuwys
asunianpuod palaoday
ETTaM ¥ W) 00T U Suog
=1vd varyyIm €tyg padung s 6T +4 e - pul 4's [L961 ‘81 4w 6 LT 0952 #d ‘o1, L [il3 SE6T op 501
*3,29 ‘duwar *33 9
10 paq pai 3T HE 01 pasmd|  ozh - [ rul 1°L -- 46 596z oL £l 79 6561 rop w01
‘4,09 dway "33 RY
v paq pay ‘13 9€ 01 pasvd| 016 0 4 Lo put 2'L *op 091 CECE of £l 1@ SS61 op wo1 »
‘et ianioad
#aF] 03 11ea Lqpuely v sp
pasn 143108 pajiodal Ia1vpM - -- 0ot + n N rop L8 0£5E ng ‘o), 01 SE1 a6l ap 701
‘0
*13 Z6 10 paq pay| - - - n N |L9aT ‘81 Am L8 0ES g toL o1 o1t LY61 | 110 3TN % uadawy | (01-6Y
*d.£9 tdway oLy e 1 5 MY [£961 ‘o1 Awg e §EL'E oy, ] 061 2 0713 N0 | 506
*d.40 cdwsll  p7g 143 sLE | a 4'% [L961 Auyg 08 GYL'T oL 71 00 6SHT rop H06 »
-- - 60z | a ‘L op 616 shL'e nL 71 061 6561 op L06
‘13 081 I paq pay == oy 0Tz + a 3L |296T ‘LT Am L*68 GTL'T o1 71 61 6561 tap 706 *
1,49 *dway]  pgg - 0sz + i1 <34 | 4961 Aw L9 9L T oy 21 181 6C61 | Woommwys Jo 4310 | 106
1,19 tdwell  p09 - 1 s m'a 2961 ‘t1 Aw 020z 098°7 oL 9 Crad " Aayred ‘MH | d09
- -- -- s nd *ap U1 ova‘z oL Y L9 -- Kasswd *veu | £09
ayimam
‘4,69 ‘dwarl  QBE -- £ g 148 [L961 ‘o1 Am z°911 ZEL'E oy, 'l /71 - 9 sutpang *4°M | 909 *
3,99 *dwall  avy - 056 aa1 9L [£96T ‘4T Am T q5L ‘T oL 01 Sh1 9961 130203 W | §09-yh=C0-HZ
AJunod asaaym
(4,62 1V | g3u4 HAD WM | LdLT (11) (14) suen | oo | li&:
SHHH SOMHOW )| g NT a0 40 | INAWAWASYWR | WALV A0VANNS | FDVANNS oMl warg | riam | 214 HINHO TN
AONVL HMOO | HO¥VHDSIA 950 | GOHTER 40 gLva aNvT MoTAT | anvl do|  -wvas | -Wvia a0 ~HOD
~O00UNOD -y 001117V | -uaIve | anisvo| wiano | 3Lva
21410748
L TANAT HALVM

PAnUTINOY-- SHULAdG pur S{[aM JO SpAODAR--*§ ATQRL

-43-



ALqEI JO pUR 30 Sajouloni aas

-- -- 00E | n Nl (L9617 aunf 66 1862 oL w1 011 €961 Yoo *Mr | 406
1,9 *dway| 068 - £ H M'a tap Fad 1] £E0'e o1 Y co1 -- sumige= | 06
*d.0L dwal 09y - S 5 M'd (L9671 ‘6T A oL ova 'z ay L 901 L9617 | *as ‘eutamy Cgcr | %06
B 1961 ‘€ ‘483 £ne
A tod -- - -- aay == 9561 ‘¢l cuer LA T 695 nd == -- -= top £06
T "L961 1967 ‘€ 94 Le
uj pasn jou [{am paidoday - LS -- 4y 9'L {9661 ‘&1 uer £'a RES'T g a1 on1 -- ‘op 206
B 1961 ‘€ '9ad L9
1 - - - n N |see1 ‘ot Aror ] /gt op“lywy 91 09 - yaood ‘Ml | 106
'3 0%l IV pag pey - - -- n N [e96T A 95 RY9‘7 ng 1 Pl HE6L = TOR
A8 rduay 0811 22 £9 s sMOT41L061 ‘L “dny + 0e9'e g == [Auyadg - neauay ‘ytn | 90L
‘2,49 ‘dudl
‘a3 g6y wadap teurfagl  08C == z H K'd |L961 L1 Am 9'6 S1L'e ol 9 41 -- 10paiay S0L
*13 61 03 pased - €8 0nf 141 a1, rop 61 8292 Mg tol 91 001 Bo61 auwy ¥ | oL
"3} (R 93 pase) - 0z +4 gy 4 1y 3's rap SL 17 Mol R 001 2661 rap £oL
*4,69 *dwa) *9ogY ‘'saow g7
poawiirar 33 o @3 PeSED 0sL §1 nst ¢ aay 4's |L961 A St SILT LY B | [\FA 9561 a3wL 00 | 0L
‘4,69 “duag 0ty - -- n N [2961 ‘L1 Am CUEl §59°2 oL 49 a1 1961 AT410 0 | TOL
4,69 dunll  pgg = - ] M'd rop 9% osy'e g L 8z - Aauani *2 | w09
*3,69 ‘dua] 009 - Y s M'a [L96T ‘BT AW B'z9 €262 a1, [ A s ajen tu'L | €09
- -- -- B na rap L'c9 7€9°2 oL L LT - tap 209
roq s - 1 [ m'd rop 79 6092 o, [3 8L L6l (a3 0 | 109
*oq sy - € - 5 3‘s *op 9°18 %697 ol L 1 - sWRITTIM "MV | £0S
‘4,99 *duwal 05y e 1 g M cap 9071 FAT R oL 9 961 - waped ‘g3 | 20§
e 0y -- z ] M'd | L961 'R1 AWK 989 129 ot 9 16 -- spraop 'r | 108
*dua] 08E - 3 § M'd rop 6ES 9 CH % 88 £961 axoM *¥*3 | Lov
*d.h9 ‘dusl Cwdd
6R1 1% padund Lypensn 119 a1mM *H'3
*9961 ‘sesov [ pajediaay oy LL b 0oe - a3 9'L |2961 ‘L1 Am Lzt TEL'T oL £1 0oi £961 T H2Imlof *0'R | 90%-5%-50-A2
Taunop anjnain
(d.52 1v 1334 Wao wamvn | 14 (1) (11) siiNn | (wp) | (1) a3
SV SOHROND T} N1 a1 40 40 INARNNSYIH | WNIVG A0vauns | EDVANRS ol a3 | riam | -1318 WARNO TIaM
FONVL npog | aowviosia | dsn | ooHIEW 40 A1va ANVl MOT3E | ONYD dO|  -WVAE | -Wvig o ~HOD
=DNANOD - MV FANLTLTY | -¥ALVM | ONISYD | H1d3G | ALV
DT410445
71414 THAT HAIVM

panu]Jung--sutads pur <y(ay Jo SpI0IIY.s‘g BIqUL




“arqUa Jo pua ap sajonloo) g

3,49 "dwal 33 GLT 03 pAsEdl  00%'T a1 00t 111 D'L [ 2961 ‘vE Ay 0°€s 8Lt qapd €1 L1 1961 SIS K| 409
3,69 “duayl og@ - 1 S M fap 695 CEE'e qpa L 09 -- TTepuiy ‘W' | 909
- L961 ‘€z AW 9°%E
1 *4.89 ‘dwayf pcz'z - 1 ] M'd [RG61 ‘a1 Arnr £'9e BLT'T apd 9 rd e agee 1| woe *
1 *9961 ‘82130 Of L961 ‘vz A L'ns )
poawdlaa] *33 (6 03 pase) - - pse | 211 9°L 8861 ‘ST L1nr 808 (1 TAK 4pd £l sl vEGT ‘op £09
= 1961 ‘sz Ay Leae
T *13 09 01 pase) -- -- - n 8 [gger *z1 Lynr A -H 05e'e qpd €1 0er nEHT L1PpuTL "W | Z0%
1 *q961 ‘av po1 paaed
=111] *93 SE1-671 2oy uadp) L96T ‘e Aw £y
"33 €71-6G pallors Supsm -- -= 0oy 447 9'0 (9661 ‘€1 Cuer LR Lse'e qpd £1 GET GEAT daywg At | 109
‘3,09 duazl 00007 -- 1 5 M [ Lo6t1 fhe Awg neLe 1622 apd L 29 - suoumes ‘M | €06
4,69 tdusy| p8eT we £ s M [e9e1 ffe Amd 09z 1822 Livt L e . CURE R I (i »
*1.0f “dway psZ‘i e &1 H smoTd| L961 ‘22 A + e'e qpd -= |dupadg -- uojduwy 3 | 106
- e e g ma sop 8498 6iY ‘2 g Cren L r48! - uwodTIuRH *D | £OY
*d,49 tdunll 0087 -e [+ 5 LLEYE rop + eee'e ard == |fujads -= LoV *a'W | To% »
*d.€9 *dwall  06L - 4 5 M | 9e1 ‘ez Awl 7HE 08E'T f.& 6 09 - uod ey D | 10% »
- -- -- n N fop 027 EE L ny o 19 s 1epurl KM | fof
‘4,79 *dumyl  ppytc - £ 5] na *op 06 00E ‘T ~d L [ 14 - aaog W| 706 *
*a,49 cdwayl  0SL'1 -- S s na ap 149z 59€°2 ag L 11 -- uanaay v | 10€
1
- - - n L} *op 'y 0Le'e o €1 06 ye61 uolzowrsoayl ‘¥ | LOT
‘3,89 tduwnyl  OnE e i S nd *op 69z 0SE'T Tiet L Lz - *op LT
“sal1dw pg =aediaay aw - ong ¢ aar 2L *op 26 067 ‘T 4_5 €1 g == PILA DI | S0E
*d.%9 *duwal ‘Eaaaw Ol 1
spqedaar a3 g 03 pasmdl (02 61 719 EESY 9L | Lusr ‘v A 57 oLz el 1 [ L961 op Wz
L9671 ‘8 fny 8oL
0961 ‘L1 Ay 8L
ta,69 tdwayl  006°1 - 1 s M'd 9661 ‘g1 Cuwp £ 182°¢ Tiwb ] 13 -- woltomroiyl ¥ | 207 *
‘oq 007t == £ 5 nd op 009 TLe'e “d L 0ot vl Aoyauag *3*M | ZO1
‘3,49 tduagl  qpQ - e H m'd |L961 ‘€2 r_z_ €99 LSE°T ua+F1on ] Fi:] - uo3TTuwy ‘0
Ajunod aafaanM
(2.62 1V 1331 WD wamvn | nart (1) (14) stinn | (wr) | (L) a
VTS SOUHOYD L) A1 N1 0 a0 LTINSy |0 ovauns | dovauns ot wita | s | -131a HANMO TIam
ADNVL amod | 1oMvHOSTa 1sn | aonsaw a0 amva aNvT MOTAR | aNvL do |  -WvaE | =wvia a0 -HOD
-ONANeD - MyHa aonttany | -wALve | onrsvo | wzaza | atva
21410348
1314 TANAT HATVM

panutivon--sHugads pur pjeM Jo SplodIY--*G Alqel

-45-




*21qU1 jo pua v sajoulon) aRg

*d.Bt cdwar|  016°F - 0ot s smoTd (L961 ‘8 oy + 972‘¢e M3 - r&.am - op 40k
*44961
‘a0 g6 01 (% paivdraag
*wdd gog afawvyasip rvael
*fadep swes 03 paryiap 11w
‘ap1an g fomasAE profTuy -= e -- aal 9'D |L9a1 ‘0z AR 0y ove'e g 9 L] GO6T al004 MY | LOE
*906T ‘Haa0W 08 paIvdTIal - £ 4 0i9 441 0% (961 ‘IT 4w L1 9hE e ad 71 161 961 1123ang *v | 90€
*i.48 Cdug 010°c -- oy 5 L ER VTS S L + GIe'T ny ~=  [dujadsg - Aaryan *¥'r | %07
EBTARL 0097 - o1 5§ Ry ap 6'81 082‘% nd t (4] - weyduryang "Mt | S02
‘0967 ‘saaaw pg pa3viiaal -- 82 44 08z + 117 9'L *op Lz 0ET‘T g 11 051 c961 WM A [ v
T 9961 ‘S03aw 0f L961 ‘Sz Amd yel
paaniyaay *3) gz 01 pede) - - (-2 117 9'%L (9561 ‘41 cuer rARR 0gz'z “d 21 ] 7561 ‘op 0z
‘9961 ‘sRaov OZ1 L961 ‘s AW Loz
paawfitiar 13 ¢ o1 posE) -- 60+ ooy | a1y 9L |96AT ‘41 ‘uwr 162 EET'T ~ £1 20z 5561 Kargan “u°r | 107
*dayy tdwal nnee - 3 8 n'a *op 8¢ AT 1 L 6 - aniesa *4 201
e . 01 s smotd|L961 ‘6T A + 052z L -=  [Furads - wananl 0¥ | 101-L%
== -- - s Ml rop (373 S0E°2 4 L 68 - ap €06
*1.80 ‘dual 00¢'e n i s K *ap £€1E oLe'e qpd L £y - wouwy Aayiol | 06
4,49 Cdun] one e we 1 S M'a |L961 ‘BT Awg z'05 sLz'e apg 9 £9 -= anoqiey *3*3 | 106
‘149 cdway|  pozti -- Z 8 Md ‘op 1'% SIE‘T ara L 79 0961 oI TWUH D | Y08
"3 LE 01 pase)
[d. %9 dual *,95 W paq pay )
‘991 ‘sodow € paawHTaal 00T e J4 B 0oE | 141 4's [L961 ‘zz  Am 641 4 Tiet o1 LS G967 audug "0 | 408
‘4,69 cduway 9t - [ 5 a's (1961 ‘€z Awd 6y £en' of, £ &L e ‘op £oL
4,69 -dwar| poz‘z -- 4 s M rop L1901 wh'e 4pd L 41 961 ayasoar g | 0L
*d.489 “duay, 0097 -- ] H m'd o |e9e1 ‘ez Awd 7'06 LT L t Lot 2661 uotxawg "1 | (0L
*{1es dopurqe o} Suwid
Jaumo ‘AJTEE 81 JadEM
paiaeday *,007 01 Adwq pad
-gn1d gGwz widap eutdag e - = 1y 9L rop 878 00E 7 qrd €1 007 - op 609
*9961 ‘waaaw 00T
peav#iaal a3 gy 03 pasE 0ot = 009 4 11 'L (L9671 ‘sz Amg 'y wET'T qaprd 0¢ €1 7961 TTUPMEL “W'I | RO9-9%-S0-fi2
Ajunon anyanym
mhunuw,w_:_, 1931 Ao wamvm | 1T (L) SIINA (1) | (1) a4
SHHVH AN Juzﬁuz N1 M1 40 40 INTHTUASYIR | WALV 30vaUNS N1 ¥waIa | TiaM | -394 HINMO TN
ARG ADUVHDS 1A asn | aoniER 40 A1va aNvT MOTaR | anve do | -wvad | -Wvia 10 ~KoD
” b 1y | -¥arv SYO ?
STATHIIS AA0LLLTY VM | oMisvo | wIdan EAAH]
L TAAAT HATVM

PANUTIUOY-- §HUTIdg pupr K718y IO YPAOITHe-‘G DTGEL



*@qUl jo pua Jr gajouloo] aag
*4.h4 *dutal ‘salowv 7
Inoqe saimdtaa; cwd¥ g7
afavyayp pazaodas Twao]
‘S11am g Jo walwds projiuvy 001 - 0§14 a1 0'0 |£961 ‘9 eunf 8 6EZ°E “a 9 (14 9961 aI004 ‘H | TO1-BY
1,08 tdumll  pow'l - £ a a'r *op L%z antii a.m:& 9 1 - isap T | 206 *
*dedt cdwall  oné - g a q'8 |4961 'S aunp 069 0E2T°2 “reh ] 6 - punfadod *9*M | 106
‘4,29 tdwayf oL - z 5 MYd (2961 'e tYuy 9461 6672 Y a 1z e uojlTImass *3tH | 108 "
3,40 tdway
*995] ‘sadaw ff pajvdraall o012 gL i 0zl | aay 941 ‘op R ] gEe'e qard 8 161 9961 uwmang | a0l
to) 000 ‘s - T 5 M4 [L961 ‘¢ eunp Ly 1m1°e upd L 06 0967 druton 0t | 10L [
*1.40 tdusyl  pp9tE s [4 g M rop (114 neL'z L 9 Gf -- 1128 "9 | zow Y
*1.99 dwall  po1td - z s n'a top LT0S woR 2 af L ¥ e uosIapual 4l | 109
- - == § M4 | L9861 ‘97 AR Lhe €91 L L 1w -- TTepuLl ‘WP | %05
_ *¥eaov of #agwd
<1331 T *3p 0L @1 pasw]  op1tE -- noe ! - 40 1961 Ao a4 0rE'y o FA Lh c961 *ap £os "
T *3.69 *dwa)
1961 ‘g eunpg Cwudd gy dJuy
~dunil 13370 §°77 umopavag LO9GT '8 au 0%
*99R1 ‘saa0e 0f parvliaal| 0012 9 057 ¢ 1 9L [L961 ‘9% Amy LR soe‘e M 01 oc 1961 op 705
‘g paawd oM -— - - n N |L96T 9T Aw o'e (11 ] 1 114 G96T AareM ‘L 108
.59 dwal *37 06 03 pasw|  o0n'L o 59 4 1ag 38 rap 00y e 4 L (38 2961 rop Y
“qany edun) e
T woxy *QgpT ‘e2Idw Q7
paavdiaag ‘ay g4 o1 pase  R6‘Z oL i ooy 4 EES 4*8 [£961 ‘9 wunr 0% weE pd 8 a1t £961 #BOTS W'D | 1TV
*I.40 dwagl  000'c - [ a a'r [evar foz Awy £ €0i't a1 ] LE - HITHAOD C0'H | 01%
*q941 ‘wadow ZE praeEiad) -- - ong 1] 01 | L961 ‘ST Amg LUEE TER‘E qp4d €1 161 2961 *op a0y
*1.94 ‘dwaj
‘o061 ‘saaom pg paavdraagl  opoo'y 11 ong i aal 9L | L961 ‘g2 A 43 gEz'e qpd €1 051 woe1 TIMPURL *Rer | 80Y
*4.60 tduwel 01T - 3 s M | Lo6T ‘e aunp 5oL G1£°C qapd L 88 L yaumy Lating | L0%
rog nee's - 1 5 PR LTS LT A 6611 GLE'e " L a7y - TIvpUEL "RUC | 907 "
4,89 rdwall  pEL'E - 31 § smotd| L9616 tdny] + 681z nd == | fugads - uosapuay ‘M| G0C-Ly-S0-HZx
(4.6 1V 1394 Hd9 yagvn | 14T (L) (14) STINN (N1) | (1d) a1
SRV SOHHOUITH) a1 NT an 10 INTHINNSYIH | HOIVA J0VSMAS | 2ovaunsg ONL wara | oream | -ung HHNMO T
ANV aMon | aouvinsia asn | aoneam 40 4L awvr woag | oanvt g0 -nvaa | -uvio an -HoD
=DIKINGD - MV AAALLLTY | -WALVM | oNTSVD | fLdsa | Iva
ATATHAAS
(U] TANATT HAIVM

panurivon-- sHugadg pur G71AK JO SPA0OIY-=*§ A1),

.47 -



*AfqrI 3o pud I SII0UI00] 0ag

o [rd - [ it q°5 *op €68 0187 oL L el 5961 uaydmIon H | Zok ®
*3.69 *dwar| oiv - 3 s M'd |L9e1 8 Aunp G611 L8L T aL L 261 -- uosuag r*o | 10£-26
‘3,89 “dual, 0012 - 1 8 n'a op 6201 BST'Z ad L FA - swp8nog 1Y | €06
sdwer|  009°% -- £ s ‘ap 9 1L 1ie g L 001 7961 yauvy S1IIH | %06 #
sdwal|  0OE'T - £ 4 5 n'a ap 1°s% go1‘c | Ma‘Tred 9 L9 - sT17d ° £06
*dua], 008°C ~~ z H n'd sap FATA 0z0'E Tyed % 93 L96T sap w06
*4.49 ‘dwal|  00E‘1 - £ s M rop 985 8L0°E madrny L ott €961 yauwy STTIR | 106
*3,8L tdwap 09¢ - z s Mtd “op G HE o1 1w L oL S96T saudvy "A°H | YO8
*og cto't - £ s M *op 0°95 gri‘z | ma‘frob L 06 L961 top £08 *
‘.49 cdung 0s% ‘1 - £ § na op vy 9012 a3 E1oh L 174 - sap 708
*a,89 dunl]|  cZo - 11 § smoTd *op + £60°7 Tyt upadsg -- youwy S11I | 108 »
*d.0L "dwel 00L ‘1 - 1 s M'd |L961 ‘L Aunp £roet we'e g 9 cnl o daaavy *S'd | TOL
*1,%9 *dual ‘15 @L-E9 puv
19=97 woaj paajols Buiswd 08’1 - 0sg 4 1a1 9L |L96t aunp 4 E1'T | MW a1 8t a9961 prouay *a°s | 10l "
3,89 ‘dwol 006°1 C z s M'a |L9et ‘8 eunr (313 Le1'e ag L s01 o top £09 .
ol 0081 - 1 5 M top a9y 911z d L 1] 9961 youry STTIE | Z09
*3,99 ‘dunl 006 - 7 § M'a |L961 ‘9 aunf 1°o% 85D ‘T Mg 9 "y - sraawy nto | 109 "
*4.69 *duap *17 6 03 pasi) 519 - A 5 m'd L9617 ‘m  aunf S'E6 1022 Al t 021 L961 top £0¢ v
ca,m9 tdumr|  goc we 1 H M'd |L961 ‘9 Punp €S f4 A R nd .- 09 -- youry STTIH | 20S
*q,7L tdunl 0161 - 01 s sMOT4 [L961 ‘6 CHny + L) 84 L -=  [dupads - uosaapual 371 | Z0% v
*d.49 Cdwal GiR .= Y 8§ n'd *ap (s e g Y 9 - youwy STTIR | 109 v
-- - - S M'a |L961 ‘B wunp 1'28 0012 g -- LT2 L L] *op 208
4,99 *dwar)  o071'e -- z 5 m'd [L96T ‘9 aunf 9*gh ze1'e L L 1 - uospraRd ‘H'4 | 10€ »
*3.69 rduay ce8 v 4 g m'd |L961 ‘@ aun[ [ T4 aee L ] w w61 apaxey Mer | w01
rdual| 0BT -- 05 - S smold|Lo61 ‘R Any + 081°7 “d == [Suyads - usoag ‘¥l | €07 »
*dwal, 05¢L = 1 S A‘a [Len1 ‘9 aung 9Ly 92°2 g 9 6 -- uasprang 9 | Z01-8Y-60-HZs
Ajuno] IaTaauM
(4,52 1v 17934 Wa: 1a11 (14) (14) SLIND (n1) | (1) ai
SHUVHTH SOHROUIIR) a1 3 40 INTEHNSYEH | WALVG FDVaMNs | dovduns Mt yata | Tiam | -3 HANMO TIAM
FONVL #Mo0 | A9¥VHOSTA 450 | GOHLAN 40 11v0 eVl Moan | sy do | -dvan | -Wvia a0 -0
mwmmuwwm - MYHa q00LILTy | -wazvm | owiswo | niaso | diva
matd TAATT HALYN

POnuFIN0D-=sTutads pur S1IAY Jo SPI0IIR--tG ATqEL

. 48 -



"ABrqEl jo pus e E3jo0ulenl aAag

-49 -

1
L961 ‘€1 2ung CUEl
- - - § 2'r 9661 ‘61 “uwr v*a1 8we‘e oL L LE LS6T rop £05
‘33 091 v paq
oY 0961 ‘Salav gE pa [e9s1 ‘g1 eunr 9'97
=1ediaay *ay pzy 03 pevw) - -- o0sz | aay 9°L [9561 ‘g1 Cuer ShLh 2952 #g oy 2t 091 1131 Ny 1| 205
4,29 Cdual 0091 - Z s Ma *op U1 9962 L L 79 - aam ey MY | 10S
*dan0 Cdua] 049 - 1 ] M'd [L961 ‘€1 ounp L9 9tz oL L L6 - rop o
"33 § 01 pasm 987 -- 0os | a3 9% [L961 ‘6 Aunr £101 169°% oL 1 8t L961 paogque My | oY
*11 91 01 PASW) "9GHT
‘saxop gf poawStaar cwdd
00s walsds jo adaeyosyp
paiaodaz JPI0L *STTOM
9 Jo weIsAE proFjumg -- - 0ng  + 111 90 |Lo61 aunf 6 98y ‘7 1oh L 9 5961 yanoen MU | YOF
*4,29 Cduag 0041 -- c L s‘a 38 [Lo61 ‘g1 aunp § 6t 3 094z Tion '] 1 -- uorsugor 1 | EOE
*3.£9 *dway c1yam
#3038 031 paliaaucd ‘plajh
wagagynsuy ‘uojaniyag L961 ‘g1 sunp 1°%2
103 patrrap Arpeutdsag 009 - g I H M'a |5661 ‘91 A1nr 612 £E6°2 o1 1 o1 5661 op ©oE
£961 ‘g1 eunp 8wz
-- -- - n N [ggel ‘o1 Spnr 0w 1852 oL Lis w8 (113 Yaocon "Mr | 10E
4,99 *dumay nzs - £ s M'd |L96T ‘€T aunr 1LYy 99T oL L YL ==, uvdaon ‘MUr | 02
*d,p9 “duaj St - S ! a a‘r sop LRy £09°2 oL L L9 e wauap 3| €07
*4, 7L tduway 050°1 - 11 3 smMoT4 rop + 986 °7 Hytor == [Hutadg -- uvHoan *M'r | 20T
*dan9 *dum], 054 - H s M'd |L961 ‘Z1 aunr oL 689°T M3tar L 28 - ueEd W | 102
*d,%9 *dwai *131 €67 pag
Pay 9961 ‘seade pg pe
=3wdpaay 33 por 03 pasey 056t [ [ g 4's [L961 aung 001 7692 oy 41 Sh1 2961 umoag "K'4 | 201
- - 085 1 |purfaar op Lee 7992 oL 91 95T 9961 EPTOTL ‘M | TO1-ES
*da%9 tdung GL9 == 4 L ) Md |L961 ‘6 aunr 1 38:14 05L°% Ag ‘ol t TH - uosTaN ‘4 | 209 ®
*d.89 ‘duay 005 -- z + a M| L9671 ‘g aunp (AL T4 9EL T oy, U] L vi61 doquadaed g0y | 109
*33
SL aw paq pay ‘d.oL ‘duwel nay - £ a 3 |L961 ‘6 aunp ey 9EL ‘e ol L 17 e #3eL '0'0 | COL-T5-50-82
A3unod aaaayy
(4,62 1V AREE] a9 WaIvM | 1411 (L) (xn SIINN (N1) (1) az
SV SOHHOUD TH) N1 0 40 40 LNTHANASYIM | WALV 20V4uAS | dovauns ONT HALE | TIM | -13T4d HANMO TN
ADNVIL MO0 ADMVIDS1a 480 | GONETH A0 a1va ANV MOTHY anyt ao|  -wvas | -Wvia an -HOD
=DNANDD - Mva FANLLLTV | -¥3Ivm | oNISvD | nLaza ALV
D14 101dS
anata TAALT HALVM

panufiunfg-«sfuradg pur s77aM Jo SpA0IaY--t§ Dlqu]



safqUy 3o pua e sajoujoo) aag

*1.,29 ‘duny 0SL - 7 H Mu'd [L961 ‘ST Punr R'LY weE ‘T qpd ] "9 -- STOMATN *¥'d | 106 ®
"4, 49 tdway 0001 —= z s'a M'a rap (8 906°T o L LEt G961 T18%oar 'y | 80% *
"33 261 03 pesw) A e z ¢ s == |t961 aung ot ge9°T L L o%T €961 uwwdl W | 90%
*d,gL tdwol 0ot g1 4 5 4 [ 4 |L961 ‘g1 aunr 0661 £96°T "d L 79¢ 7961 Razaz ‘¥ | sov
*A. %9
*duiag *salaw Oy Inoqe .
waawd]Lal 3} LG 03 pasw) 009°% e one ¢ aag 0fL |L961 ‘w1 aunp 859 CTEE qrd £1 €01 €961 Amwil D°H | LOE
TEAIIE ()
sa3vdiaal ‘1) 09 01 pasw) - e 4 001 + a1 5L *op Lee9 et apd 01 16 G961 ‘op 90E
*4,8¢ tdual
'3 621-26 ‘oroy uadp
‘33 g6-7L poiaols Hupsw)
'g961 ‘saxaw o7 pedwdpaal oY e [ VAR 001 + aag 'L |L961 ‘ST Aunr £°es 95E ‘T apa 01 621 C961 puetien 3 | SOE
*oq oov'e i v H mea op LAt L] 9E'e qpd 9 06 "o soquant ‘g | K0Z »
3,69 ‘dwa] 00%'T = £ s M'd |L961 ‘w1 aunf £°69 99% ‘2 qpd L 8 e fatpeag 3 | €07
*4.69
“dmn), *saide pz Inoqw
saaediaal *33 oy 03 paswEd o0t 09 +4 S0y 447 9L |L961 aunp oy 0BE ‘2 g o1 801 9961 T1a%021 '3 | ZoZ "
*1,8¢ tdway one‘t -- 1 H na *op 6L 09%°T L] L 59 - utlawg ‘4 | 601
4,69
tdual *37 @8 01 pagm) §T1°1 s 4 s n'd [£961 ‘41 aunr 0oL gene “d 3 Lo1 £961 fTado °r | L0
*4.99 ‘dusy
‘13 111-96 ‘48-%9 Bujsw)
ruopIvdTaay Jaoj aajem
A1ddns 03 pasn ag [N 0091 s 05z + aayr 9°L 9961 ruwp 09 o't “d 11 LAR 9961 sauwy CACY | 901
3,29 ‘*dwa] 0ot‘1 m 1 H M4 |L96T “y1 eunre €752 0157 nd ] L81 §961 sauvy ‘M°T | S01-%S
*4,69 “dwag 0oL ‘T - i H M4 |L961 ‘g1 eunp 889 S1§°2 md S w01 aY61 11#soa M *a | €09 »
== = b n u s e B ‘T #d tol, i 0%t L] *op S0
‘9961 ‘aaov
o peredyaar cwdd 067
‘BT M o afawysstp pa
=jandaa (wiol ‘yidep awes
03 PRLLTAP 1TV ‘STTaM .
6 Jo waisks plojyumy 0011 -- 05z 4 aag 90 fogar ‘1 ‘twer 80 0zs'e =0 ] ] LE61 wng 1 | Y0§-£6-50~8Z
£unod Jataauym
(d.62 LV 1334 Hao waLvy | L1 (11) (1d) SIIND (N1) (14) az
ENUVHIY mawso.aué N NI EG] A0 LHINTEASYIR | WnLva aovaens | Fovauns N wira | TEm| -1Tid HINMO TN
HONVI, umMoa | I0MVHISIa asin | GOHIAW 40 a1va ANYT MOTHR ANV a0 | -uvag | -Wvig 40 -HOD
=JNaNDD - MYHa AATIITY | -HALYM | ONISVD | HLdHa aLva
21410345
a4 TANAT HALVM

pPanuUY IU0D-= AT Idg pur G11aM J0 TPIOINHea*C DLOEL



*a1qe1 Jo pus v sajouloc] aag

-51-

“d 4t tdwo, oon‘e - 18% + s sMoTd “op + 74 k'] qpd - r:._k_m - youwy Wwoasw | zZos
o 0oy'T -- z 8 M'3 L9617 ‘o1 euanp 0L €677 apd L S6 e S9123TUM VD | 108
*1.49 “duwal 008 ‘1 - 7 s Mg [L9e1 f1e aunp Z'6E 7977 qpd Y €5 -- a1masy laupawd | 104
‘4,00 *dwal 114 -- 1 5 M'3 |£961 ‘91 eunr 6'E8 62c'z | ma<tim bl 6 - Aazngleg *0'a | €1€
4,89 ‘duaj 0061 - 7 s op L0499 0E‘e L L £01 -- SURTTTIM W[ Z1E
*1.89 ‘dwal | ogf -- z 4 a M'd |£961 ‘0f ounp £z8 00E°7 | ma‘irm L 26 1961 puetaded ‘W9 | 11¢
*1,499 ‘dumy *uojisaqoad
2177 103 {1am dqpuelg 00941 - AN put A0 |L961 aunp LE LLe'e qpd 6 001 561 ‘op 01E
.- -- st 4 n IL |7S6T vE 692°2 apd 6 0zl 7561 op BOE
e 81 4 05 n 7661 £9 qpd 6 101 7661 ap 80€
e L 001 | n 'L - - 1622 qpd 1 96 1661 cop LOE
- -- -- n N |L96T ‘Oz aunr [ spe'e qapd 6 0%1 1661 op 90¢
- - SET 4 n 'L -- - £RT‘T qpd 6 LR 1561 fop 508
- 0e b 09 | il 3L 1561 Lt LT A4 apd 6 6 1561 *op e
- €2 L4 091 4 n 40 |eset LS 9pE ‘2 apd 6 1 £66T sop £0€
-- T 4 001 4 n 4L |z561 %9 §16°2 qpd 6 #01 7561 “op 208
-- T+ 05 4 n 1°1 7561 99 FALRE and & 921 7661 uogaen paitun | 1o€
'd.69 ‘dual 08y - ot 4 a 4 “op 0°te TLE°E n3‘Erwd L 1A == |uodaomyqaoayL ‘F°r | €oe *
*3,69 ‘dumor 0551 - z s‘a M0 [£961 ‘0g eunp L6 1662 LS ¢ LIl - syooay *v*1 | 707
- - U g m'd |c961 tad 001 0se‘z apd L 581 5961 Kouutyan ‘W | 102
*duny one'e -- z 5 M ap 6601 we'e qpd < YET - TTepurL ‘9 | 2ot
duay ooy -~ () S § 48 |L961 ‘91 eunp Ay (A qand 9 09 - 88239 *7°a | 101-55 ¥
*4.08 *dwa] 05T*1 - £ g SMoTd |£961 ‘6T eunr + RSZ'Z qpd == [Bupadg - rop £09
‘palingd puw pauopuuqy -- -- - n N - - 0BZ‘Z anrd - oL - op 209
it *ay o2 L961 ‘61 aunp P
03 HE woay pajjors Huysed Ll - - n No[eS61 ‘a1 A1nr 1781 LLee qand a1 oL SShT yaood ‘M'r | 109
*4.49 ‘duay S20°1 ne 1 8§ Mma |L9e1 ‘&1 aunp G111 In'e a 9 a1l - zaoupag ' | Z0S-45-50=AZ
- AJunog) JaTaIY
(4,52 v 1934 WAD HaLym | 1411 (L) (1) SIINN (RD) | (L) a
SHHYHEY SOHWDHD ) M1 NI a0 an LHEARANASYIN | ROIVG A0VANAS | Fovauns NI WALy | orram | -1and WINMO TTAM
ADNVL NMOO | A0uVIDSTA 4S0 | QOHLIW 40 ALva ANVl Mo'[ag auyl 4o | -uvaw | -Wvia a0 ~KDD
~DNaR0d - MVHT FANLLLIV | -WaLvM | onisvo | MIgaa | Fiva
01412348
aErd TAAAT HALVM

panuiiuo)--sfurady pur sp(eM Jo SPIOINY--*g DIqEL



*ajqrl jo pua Ip sajoujoay aag

‘4,89 duay 0002 -- 3 H Mia op 1°9¢ ez qprd ue L9 - yaumy zawyng | 109 *
*4. 49 ‘dwa
“yadap awes 03 payivap
S11as TV *pasnun ‘STTeA
v jo walsks projrumy 0007 -- e n N rop 1°9 £96°1 Ty 1 (33 0961 az00i LM | 206 )
*d.%9 “dual
ud¥ goy weasds Jo afamyn
=ETp Twiol “yidap euwwes 03
PATITAR BLLAM [TV HTIAA 5
Z1 30 waisds projruwd 00E°7 - 0oy aag a‘0 *op L 166°1 o0 9 5E 4561 Waury yaoadw | 108
*og 00Z'Z == z s'a M'a *ap 118 0T 4pd L W6 -- fuwp *g | 80 ¥
oq 006 ‘1 = 4 5 M ‘ap 6L [T A qpd t L == HOSTOWIIN “d | LOV
mAUyspRag ‘WY
*1,99 sdmaj, 00Z'z - H s M'd |t961 ‘1z aunr L*1s FAT A qpd 9 16 bt 5 asquny 03 | 90%
-0
‘33 06 ©3 pased - -- 06 4 put == | 5961 aunf| 08 Lze'z qpd 8 vt $967 | w0 uiaisamyIneg | GOy
*d.£9 ‘dual o0E'e - T H M top 92t EET'Z qpd v [ -- TIo433 I 'L | €OE »
*d.hg cduey 0092 e 1 g m'a ‘op L's 118 qpd 9 9 1561 uosq1o ‘4 | 20€
*3,9 tdual 00z - 4 s M |L961 ‘1z Aung SUEY Sh1 ‘e qpd L] 43 -= saapues ‘4| 10€
‘4.0t Cduml o6y - v g smoTd| 961 01 “Hny 0z qpd == |Bujads -- T1omas *¥'0D | E0T »
‘4,49 rdunay 0o1‘e il £ 5 m'a |e9sr ‘gz eunp %09 (V74 B apd (1 Lt 7861 11942310 "0 | 202
*3,9, “dwal noe‘e - z 4 a m'd | L961 ‘17 aunf] 0°8L €Lr'e qpd t 007 6961 S 'rom | T0E
*d.99 ‘dual 0027 o= 7 5 Md *op (M1 912 qpd L 09 - 11aY23TH 0 | €01 »
*4.£9 dway 0081 e = § 4°S [£961 ‘zz aunr C'6S we'e ag Ty t 08 L961 Wsyaed "ATH | 201-95
*4,99 *dun] 006°1 = € § e fop Lo 692°7 qprd 9 L8 e *op 509 »
4.9 ‘dwal - - -- a -- rap 08 6E2'2 qpd ¢ 09 £961 wepto CHUE | Y09
- 12 44 netd n N | L967 ‘oz sunp 106 152 qpd L w6 7661 sop £09
-- 8Z 0R1I n N |eset 6 CET'? qpd L 76 £66T rop 709
b 81 |4 00e+ n N |eset o€ 1522 qpd L oot £561 unqawy paitun | 109
‘L tdual, €707 - o1 4 B 4°s (L9671 ‘91 ounr €L LLT A ard B 8 - youmy yoakwl | £OG-65-50-92+
AJunod Jataaym
(d.52 1V 1333 Hao wamvm | 1411 (1) (14) susn | wp | (D) a3
SHMVIHTH SOHKOUOTH) N1 N1 10 a0 LHAHENNSYIH | WATVG Favaens | aovawns I wara | 1w | -1ana WiINMO CE
d0RVL umoa | aowviosia | asa | conian 40 41va anvi MoTad | auvl do|  -uvad | -Wvig a0 -0
=0NAaNod - MVHI] qaNLILTY | -uaivm | onisvo| Hiada | Fiva
21410345
amatd TAAST HALVA

ponuTIuON-- a8uT3dg pur ®(AM JO SpIOIAY--*g ILqE]

<D



*ATqUrI JO pus 1w sBlouloo] aag

‘9967 ‘ump] i ’ ‘T
pue sasav ¢ paijedyaag 00§ - 00T+ 111 1'% ap 911 269'c | o1‘liwd £ 19 LY61 youwy uipquedd | Zo9 »
asaoy *'S°r
‘4,29 ‘dwal 008 - z 5 M'a |L961 L1 tAoN £'68 LR9'T g L 101 s 7 soudmi °r | 109
'3 6§ 01 pased - 66 14 05z A 2L (5061 *ady 61 owL'e oL a1 F42 6961 wmmdel) ‘v | 706
“4.€9 Cdual 00% e 4 § M |L961 *AoN 0L 08°¢ oL Ul 18 = yauwy uppAuEad | 106
*39a7 €HT 07 QST woaj a8
UaA25 "33 §y] 03 PISED - - ozt pul oL *op 071 oLe'e ol 81 561 G661 faamgded "0"M | £OY
- o1 4 1Al put 'S |L96T *2a0 o1 1947 mg ‘oL o1 (174 9961 *o3 (10 ATT9WS | Zow
sore - .- n N [t9s1 ‘6 cooa g 5L BER'T ol 6 szl - youwy sjavg ‘68 | 10%
4,29 cdwal 01f -- Ul 5 Med sop 1 £yl o1 Y SE -- youey orpyueal | jof
- -- - s M'd |L96T ‘L1 “AoN 6601 /987 oL L 6E1 - - 10¢
0zt - £ 4 § Mm*'d |L961 ‘B 9% Lreh 1162 of, L I7A - ap 01 *
== s - s m'a |L96T ‘& tona 1726 £18'7 aj, Y 901 - x0) *9 | 101~
o naf, - -- g nid op Lt LRz oL L aR - stawng H°d | 106 *
‘4,09 tdual (i 14 - € s M'T |L96T ‘L tod 0*9y 1987 oL 7 68 -~ yaumy UL | 108
-- -- 60% pul 21 op <8 0E6°T ol 91 152 7961 T T19m uolderd | foL
*1.19
*dwal, "33 gy] 03 pasw) oy 12 H 015! put 0L [Z96T g 0L 0z6'e ol a1 0Lz 2961 7 TTom WOIARID | ZOL
‘4,09 ‘dwa] 09t - z § M'a [L961 ‘L eQ 9%0n1 w86 ‘T o1 L RZT i Hangaapuwy ‘4 | 0L ]
‘33 ZEL 01 pasw .- - 0oy pul a9'L 5961 Anr % 1182 LS a1 So8 S961 saapunes ‘WO | 909
‘4,29
rdway *1J G§ 01 paswm 0a/ G 44 009+ pul a'L |e9s1 aaq 114 0zR‘Z Mg toL 1 571 T96T ‘op S09 ¥
ol 09e L] ST pux i “op [ 74 toR‘e oL Z1 001 6261 *op %09
"33 §f 01 pasw) - - oot puT 4L [L96T ‘& *Iaa 692 00R ‘2 a FA nol 0E6T *daon oxearod | £o9
‘31 O£1 01 pasen - o1 b o1z+ pul 4L 1961 raaq zz1 066°T of, £1 €61 9957 *on (10 ssuwmay | 10€-%E
*1.79
sdwal *9oR1 ‘seadw g71 P
-I081a31 37 Q7€ 031 pAEE ney 0F 4 syt 111 s ) op G°L97 €082 oL a1 0L ({13 21128 *r*1 | 108-82 »
‘.79 *dwal 08z - £ s M3 |L961 ‘6 "ana €11 LRz oL L <E1 - soup smawg Apool | TOR=LZ-S0-Sie
Ajuno) Aeap) uzalswy
(.62 1v 1474 WaD WALVM | L4TT (L1) (1) SIINA oty | a
SYWVHTH SOHROUD TH) N1 NI a0 40 LUAWTHASYAN | WALV 30VANNS | 20vduns ol ¥ALg | TiaM | -1Td MANMO TIHM
SNV, HMO0 | 9UVHOSTA Asn [aonIIR| 40 ATVO NVl MOTIR | ONvT d0 | -WvaR | -wvia an | -wod
=O0aN0D ~ v Fa0LT IV | -¥aTvM | onisvo | nidao | aiva
2TATI4S
TA1d THAST HAIVA

PANULIUO)-- B Ads pur STTOM JO SpA00AY--*5 2TYWL

53



*arqel jo pua v 5330uUjoo] aag

rog 0oy - Y s M'd |L96T ‘9 P8 0*%61 950 °€ oy, L f1e - Wpouwy 2014eL | 10% ¥
o 06% e ot | pug 3'a |L96t ‘L tva crogl L6 't oL L ({91 - touaey 04 | 10€
foq 0z - 1] H Mm'a |L961 ‘8 CIed IATEA £96°2 oy ] 161 e yauwy Aasavg | 102 »
4,09 duway nee i £ s M'a |e9er L toaa zrese 911 ‘e ol I3 067 = youry aopdel | T0T=2Y
- -= -- n M *ap 0101 29T oL 9 (381 s Aqresny *1 | S08
*33 (9 03 pAs®) e 01T+ 08T 4 n N [296T 6T Aoy [ 1 0ES ‘T a1t Ty £1 e 6E61 *op %08
‘pauopueqy - - - n N - - 01s't ﬂﬂua i Ha - ‘op o8
‘13 €z 01 pase) -- 6s 1 0BT+ n N |L961 “aoN 8 z16'e Tied €1 1w -- cap 708
1
*11 €9 031 pasm -- 0L 4 01z 4 n N [£96T ‘61 ‘aoN SUEE SES°T " i 0&T REHT top 108
4,59
‘dwel *3) OEE O3 pasv) 0009 €6 4 6T | pui a4 w961 0c 1092 md 11 £LE 8561 ‘op oL
‘4.9
rdus] *13 G 01 pased oot - £ puT‘q 1'd = == 579°2 ng ‘ol L 1€1 0961 rap £0L
*3.09 1
*dwal *33 09 03 pasE) 0011 oy 44 SEE 4 put 30 (9961 uep [ TLs'e 1eb 91 011 1961 *oD 110 esuwmey | Z0L *
0] wnag
g 0ze - 06 pul R 4 -t - 909°7 ol L 06 61 -oa3ag sdpiTiud | 104
oq ove -- t 5 M'a ap veLg e o1 g 96 - quap ' | 706 »
*3,£9 tdual 09g - £ ) M3 |£961 ‘ST CAON ey 2L9'Z ol L 9 - qeaM 1 | 108
a0l 'S
*3,19 *duay 061 - £ 5 M'd |L96T 9T  CAON LU0t BOL'E oL L oL - g saudey *r | T0%
4,29 ‘dual 06€ - z s n'd ‘op C'6h C6L'Z oL Y €01 wins rop 202
PATTITAP Anuls pasn JoN == - ney + n N |L961 ‘ST “AON 6°Z%1 60B'E ol w1 c1e e puwy qqaM 10€
062 - U] 5 Ma op A TA £ER'2 oL Yy 181 =i puwiased ‘Her | 101-9¢€ *
BEI0 ST
*da%9 dual oot .= 4 s Md rop (L] 0L9°2 o1 L SL - T saudey ‘[ | 106 ¥
L - - s m'a rop PRSI0 6E8'T oL L CE1 e rap pil]
*d.h9 tduwal 0002 - z H na rop 968 n9L'z g L LA - top 108 »
*4.29 dual 00s ‘¢ - s s M'd |L961 ‘91 AN 6601 7se'e L] L SE1 - Aayaga *A | TOL-SE-S0-SH
Bl Ulalswd
ﬁw.nmuﬁ“ 1333 Rd9 yaryMm | LI (11 (14 SIINA (NT) (11) a3
SHUVHTE Emﬂcﬁy NI NI 0 a0 INTHTUASVAR | WNIVO A0VAUNS | 30VIENS ON1 ¥3ard | 1am | -131a HANMO TI3M
e NMOU | 3DYVHDSIO 3gn | aOHLIK 40 3aLva aNYT MOTIR awyt a0 | -wWvad | -Wvia A0 <102
, -MvHa FanLLLy | -wany %
S e NLLLTY AIVH | ON1svD | HId30 | ALve
a1a1d AN HALVM

pONUTIVO)--sFUTIdg pur S{[am Jo SPIOOAYe.'G STHUL




*A[qeI Jo pua Ip 33003007 I35

- - - n a op 978 919°¢ of, 8 wel - oL £0€
*1.%9 Cduwa] 0011 T 44 3 i 30 [L96T ‘L Ao 161 1562 #d ‘ol L 13 - dajuadar) WU | 20z »
-- -= - n -1 -- - 05 °Z Tred -- 09 -- roun +3 | 107
“or] (i - £ s M9 |L961 ‘L Aoy 596 6142 ol 9 501 == pur] [oayas yaeg | 101-4y
*4.69 “duaj 0Le -- z S M op £'61 0sL'e a1 3 L - aofm M | 106
‘1,79 “duay o%E - 1 5 M'd [L961 ‘01 CAoN A ] 082 oL ] L no61 STILTM *D | 108 ¥
‘S71am T uitM ‘9opT Cspaaw
00€ poardraal c4,vg “dua]
‘o) Adsupyawy usaig Aq t
3823 dung -1 gf 03 pasen 0sY 001 76T aag 2L fop €61 L'e orttyeh a1 0st 0961 rop £l *
*d. %9 T
*dwal 33 09 02 pasm 0zt -- 00s aay 9T |£961 ‘€1 Caod G961 zer'e | oxthied 91 861 L961 pioy *a | zoL
0l 08¢ - £ J 5 MYd |L961 ‘6 CAeN BRI W06°T ol L a1 - tpumy wosuyor | 104
‘4,09 *duway, 43 -- 5 s'a ER op £'62 qy9'e L 5 09 9161 Youwy sutlpn | 109 ¥
- - [ I a n'a ‘op LU1E 069°7 ag ) £9 - wauey Adtsang | 106
‘4,19 ‘dway 0oy - £ s M'd |L961 ‘w1 tAoN L6 658'¢ ol 9 w01 == | woumy Lavara ca‘a | 1o0%
*4,€9 ‘dwag 0% -- £ s M'a |L961 ‘01 oW 1911 69L°T oL L oyl -~ autqen 3l | TOE
o ovE - z s M'd [L961 ‘€T aoN 17E1 LR ‘e o L 1 -- Aeorg cata | 102 »
s1aeq 'q'd
2,49 *dwal (i:13 - £ 5 m'd |L96T ‘YT *AoN 1081 one 'z ol L 291 .- 5 asqaeg A | 101-EY
F9967 ‘soaow g1 pawdpia] - 09 4 0g9 | a1y 9L |2961 *ang 01 P A/ or, a1 501 - Kasawq '3 | 406
F9961 ‘saaav gz peavdiaal - 09 i 059 4 aax oL ‘op 1*201 o8R ‘T oL a1 (14 CO6T dspay *4°1 | €06
‘9961 ‘Radgow g po
-awd1aa1 *a3 g1 03 paswd - 09 b4 0ss 4 a1 2°L |L96T ‘R tIwa 0°6E1 G667 oL 91 0EZ 4961 sswrd 41 | 206
‘9967 ‘213w qy
paIeitaal *13 98 01 posw) - 0f 44 0oz aag 2L rap R S6L°T oL 01 901 61 sataesany eonag | 106
*od oSt - Ul s M3 [L961 ‘t *dea 99 £06°2 oL L S0T = op 108 *
*oq oyt = z g ma {Loet ‘9 roaq 9' 192 §80 ‘L oL L L97 - puwy Jo1dRL | T0L
o 08¢ -- £ s m'a |L961 ‘8 *oaq 16T GZ6°F oL L z&1 -- youwy Aesawa [ 109 ®
‘4,09 ‘dumy 09¢ -- £ s M4 [L961 ‘L t9ea §°1¢ 798¢ oL Y ot - youwy aotdel | 105-2%-50-54
Ajung) Avan uzaisvy
(d.52 1V 1444 Wdd walvm | AT (14) (14) SLIND (N1) (1) i}
SHHVHTY SOHROMI TH) N1 NI 10 10 LCHANNSYER | WALVO 30vauns | A0vauns ONT wiga | riam | -1314 UANMO 1AM
HONVL HMOO ADEVIOS10 a8 | aonLE 40 da1va any1 moran any1 Ao -Hvan | -Wvia a0 ~HOoD
=0NUNDD -mMvun JANLILTY | -¥3LvM | ONISvo | Hidaa ALva
21310348
(RN TAAST HALVM

panuiivon--sdugidg pur STTAM J0 HPIDIAY-=*€ AlGUL

-85 .



*a1qry 1o pua Iv

gajoulooy aag

3,09 'dway *1] 17 03 pasm) 08¢ - L put 20 |L96T “aop 661 066°7 oL L 168 €961 saudkuyy *r | o€ ®
*33 99 03 pasm) -- -- 008 | 111 91 |L961 ‘T AN s 608°2 o1 91 901 %ep1 | ¥nourginp-saulen | 10€
‘4,00 “dual 058 - z S a op 0°5y1 016°2 ol L 081 9961 diysvasueid b | 107
*gopT ‘saddw ol PR
-3e871a7 *31 041 03 pasw) -- -- 058 141 DL [£96T ‘6 *AoN Lo £06°7 o1 €1 144 9961 meys ‘red | 2ot
*d.9 tdwal 08€ - 05 ¢ d 4's |L9s1 ‘8 AN 0°91¢ 200°€ oL El 01¢ 0961 | 1oouss pasauery | 10T-T¢ "
*3,09 *dway 08¢ -- A s Md *op 9°£81 086°2 o1 9 207 - op 109
4,29 ‘duag 08¢ .- y } s M ‘op §°€61 £21°E oy - 00€ - rop 106 ¥
00% -- £ g M [L961 ‘9 *ona gL L91°¢ oL L SL1 -- yauvy uosuyol | 10%
‘9961 ‘saadw QO
paiwBiaal *13 p6 03 pasv) -- Lord 056+ aay 9°L |2961 'R *93q 0°88 0L8'% oL 91 144 L96T suR1) 40 | 20€
*4.65 “duwal 08E - t $ M'a op 0°8€1 §T6'T o1, L ay1 - “op 108 #
roq 0Le -- ¢ s nd op £°6 gta‘z | o Timb| w 81 -- youwy uosuyor | 10
g oY -- £ g M'd |t961 ‘9 coag 8ULTT 6967 o1, ¢ ayl - ysumy 53399951 | 101-06 »
‘3,09 *dway 05E - 1 s M'a |t961 ‘g taoy 0911 £08°7 oy, Ul 291 - fatieg reL | 108
*ETTAM f woag
‘94p1 ‘saaow pp1 paiwdiaal o 8z 44 o1 ¢ 1y 9°L [L961 ‘T tAoN 091 vz oL a1 091 %561 *op woL
*33 €1 01 pasm - £e Hi 09g 11y 9°L | 2961 a0y LET a8z oL €1 661 9961 ‘op £0L
*33 oyl 03 pased -- -= 09F  + aag 9L [£961 ‘7 caoN 1°9g1 ez oy, 91 581 5961 wosuyor *1 | zol
‘3,69
rduay *99g7 ‘saiaw ) pa
-aefpaar *33 201 01 pased 00% 80144 09 111 2L *op 201 6€8'T ol fal SEe 7961 EECELYE: IR IR TV 4
4,29
*dun] '9g9g1 ‘seaste gZ po
-qed1a1] "33 007 01 pasw) 0oY -- 06 4 aay a‘s | L961 “aoy| 8L1 T68°¢ oL t 0Ez $961 op 019 .
*yaiaw O
sa1pB111] *33 §L1 01 posw) -- -- 091 4 aa1 2°'L | t961 ‘L taoN 8081 8E8T ol o1 802 1961 12110 °r | 609
*d, 19 ‘dwol (i[14 - £ s Md [L961 ‘B “aoy] gL 6%9°7 ol v 0t st AT "1Ta | 108
‘3,29 tdway 08¢ -- z $ nd rop %'70 0EL'T oL L <8 -- wosuyor L | T0%
-- -- -- il N 1961 ‘L tAoN) [ 919°¢ oy, 9 06 - - y0E=4%-50-84
£3uno) Awan uialsey
(4,67 LV | 1994 K9 waIvn | 1411 (14) (L) SLIND | (n1) | (14) a3
SHHVHT SOHROUDTH) a1 N1 40 40 INTRABASYIH | WALYD 20vANNS | 30vauns oMt ¥ara | Tiam | -1a1d HANMO TIAM
wm_u“.wo a0t | aowvinsia asn | conLak a0 aLvo anvl monan | anvt do |  -uvad | -uvia 10 ~HOD
g - MVY( ANITLTY | ~HALvM ay a
PRl M 1T ¥i | ontsvo | nia aLva
14 TAAT WAIVA

panupiIned--sfutade pur £1198 J0 spansag--*5 oTqwL

-56-



-Lg.

Table 5.=-Hecords of Wells and Springs--Continued

WATER LEVEL FLELD

. " SPECIFIC

DATE | DEPTH | CASING | WATER- |ALTITUDE DRAY = CONDUC-
COM~- OF DIAM=- BEAR - OF LAND BELOW LAKD DATE OF METHOD USE DLSCHARGE DOWN TANCE

WELL OWNER PLET- | WELL ETER ING SURFACE SURFACE DATUM | MEASUREMENT aF OF IN 1K (MICROMHDS REMARKS
ED (Fr) | (IN) | UNITS (F1) (F1) LIFT | WATER GPM FEET AT 25°F)
Eastern Gray County
K5=05=51=-303 J.B. Rice - 124 4 To 2,858 110,7 ]HD\!. 9, 1967 P,W 5 3 - 400 Temp. 61°F.

401 M., Hall 1957 109 7 Te 2,877 89.4 do. P, W 5 3 - 320 Do,

501 W, 0, Hommell = 159 5 To 2,903 130.6 do. P,W 5 - - -

601 W.J. Lewis - 125 1 To 2,834 B0, 4 do. B.W 5 4 - 360 Temp. 62°F.

52-101 | b. Everett 1963 200 L4 To 2,862 -- -- 1,6 Lrr T 250 - - Cased to 130 ft. Irrigat-
wd BO acres, 1966, from
2 wells,
102 do, 1957 L8O 12 To 2,847 112.5 Nov. L, 1967| 1.6 Irr t 250 tt 25 -= Cased to 130 ft.
103 | Kennedy & 1963 172 12 To 2,861 110,2 Nov., 2, 1967 1,6 Lrr t 500 -- .- Caned to L12 ft.
Smitherman

104 do. 1963 165 L2 To 2,851 107,.5 do. T,C Ire t 450 - -- Caged to 110 fr. Irrigac-
ed 160 deres, 1966, from
2 wells.

105 | city of MclLean 1943 209 11 To 2,861 122.9 Nov, 3, 1967| T,E P T 185 Tt 20 - Screen set from l42-192
Ft.

106 do, 1933 165 12 To 2,855 115 oV, 1967 | T,E P t 260 tt 6 -

107 do. 1927 156 L8 To 2,855 108 do. T.E P T 260 t+ 16 -- Cased to 126 ft.

108 do, 1963 170 16 To 2,849 101.6 Nowv. 3, 1967| T,E P t 315 11 20 450 Cased to 100 ft. Temp.
6L"F.

109 | G. Saunders 1954 150 16 To 2,868 118.7 do. T,C Irr + 300 -- - Cased to 110 fc.

110 | 0.L. Tibhetts 1953 146 13 To 2,835 84.9 Nov. 7, 1967 | 1,6 Irr 1 350 - - Cased to 86 Tt.

201 | P Evererc 1966 160 16 To 2,839 99.6 Nov. 1, 1967| T,G Irr t 225 t+ 30 - Cased to 110 fr. Trrigat-
ed 20 acres, 1966,

202 da, 1954 150 16 To 2,848 110 Nowv. 1967 N u t B0 - - Abandoned,

203 (. Seaney 1963 149 16 To 2,831 92,5 Now. 2, 1967| 1.6 Irr + 200 - - Cased to BO fr.

204 | L. Williams 1956 90 13 To 2,791 43,0 da, 1.6 Irr 1 200 1t 30 360 Cased to 40 fr. Irrigated
60 acres, 1966, Temp,
567F,

205 | £1 Paso Natural 1967 133 11 To 2,831 107 [Nov. 1967 S, E Ind P70 t1 20 -= Caged to 99 ft.

Gas Co.
304 do, 1957 131 8 To 2,823 100 do, T,E Tnd + 38 - -- Cased to 91 fc.

See footnotes

at end of table.
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WELL

ZB-05-29-101

05-29-201

05-29-301

05-29-501

05-29-801

05-30-501

05-30-502

05-30-802

05-31-201

05-31-301

Jan.
Jan.
Apr.
Mar.
Feb.
Apr.

Jan.
Jan.
Apr.
Mar.
Feb.

Jan.
Jan,
Apr.
Mar.
Feb.
Mar.

July
Jan.
Jan.
Apr.
Mar.
Feb.
Mar.

Jan.
Jan,
Apr.,
Mar.

Feb.

Mar.

Jan.
Jan.
Jan.
Jan,
Jan.

Apr.

July

Mar.
Feb.

Apr.

Jan,
Jan.
Jan.
Jan,
Jan.

Apr.

July
Mar.

Feb.

Apr.

Jan.
Jan.
Jan.
Jan.
Jan.
July
Mar.

Feb.

Feb.

Jan.
Jan.
Jan.
Jan.

Table 6.—Records of Water Levels in Wheeler County

DATE

15, 1956
20, 1957
16, 1958
21, 1960
1, 1961
3, 1967

15, 1956
20, 1957
16, 1958
21,1960

1, 1961

15, 1956
20, 1957
16, 1958
21, 1960

1, 1961
24,1967

15, 1955
15, 1956
20, 1957
16, 1958
21, 1960
1, 1961
23, 1967

15, 1956
20, 1957
16, 1958
21, 1960

1.1961
21, 1967

11,1953
12, 1954
11, 1955
14, 1956
20, 1957
15, 1958
15,1958
16, 1960
3, 1961
6, 1967

11,1953
12, 1954
11, 1955
14, 1956
20, 1957
6, 1967

16, 1956
21,1960
3, 1961
6, 1967

11,1953
12,1954
11, 1955
14, 1956
20, 1957
15, 1958
16, 1960
1, 1961

8, 1952
11, 1963
12,1954
11, 1955
14, 1956

WATER LEVEL
FEET BELOW
LAND SURFACE

162.73
163.24
163.10
162.90
162.84
163.85

140.22
139.61
139.38
139.10
140.40%

120.30
122.13
121.81
121.48
121.63
124.91

107.08
107.88
104.72
104.03
103.56
103.33
109.83

17.05
36.46Y
17.41
14.90
15.72
18.90

97.59
98.32
98.86
99.59
100.41
101.48
101.82
102.74
105
103.99

70.63
71.51
72.14
71.68
76.88
77.711

65.68
65.58
65.28
64.78

111.86
111.97
111.66
111.78
112.11
115.95
111.63
108.942/

63.15
62.49
62.44
61.60
61.52

.59 -

WELL

ZB-05-31-501

05-38-102

05-38-602

05-38-801

05-38-802

05-38-803

05-38-804

05-38-901

05-38-902

05-39-201

05-39-301

05-39-701

Feb.
Jan.
Jan.
Jan.
Jan.
July
Mar.

Jan,
Jan.
July
Mar.
Feb,
May

July
Jan,

Jan.

July
Mar.
Feb.
May

Jan.
Jan.
July
Mar.
Feb.
May

Jan,
Jan.
Mar.
Feb.
May

Jan.
Mar.
Feb.
May

Jan,
Jan.
Feb.
May

Jan.
Jan.

Jan.
Mar,
Feb.
May

Jan.
Jan.
July
Mar.
Feb.
May

July
Jan.
Jan.
July
Mar.
Feb.

Dec.
Feb.
Feb.
Jan.
Jan.

DATE

8, 1952
11, 1953
12, 1954
11, 1955
14,1956
15, 1958
16, 1960

15, 1956
20, 1957
15, 1958
22, 1960
3, 1961
3, 1967

12, 1955
15, 1956
20, 1957
15, 1958
21, 1960
3, 1961
3,1967

14, 1956
19, 1957
16, 1958
22,1960
14, 1961
5, 1967

14, 1956
19, 1957
22,1960
14, 1961
5, 1967

19, 1957
22,1960
14, 1961
5, 1967

11, 1955
19, 1957
14, 1961
5, 1967

12,1954
19, 1957
14,1961

19, 1957
22, 1960
14,1961
5, 1967

15, 1956
20, 1957
15, 1958
21,1960
3, 1961
9, 1967

21,1955
15, 1956
20, 1957
15, 1958
21, 1960
3, 1961

13,1946
22,1951
8, 1952
11, 1953
10, 1955

WATER LEVEL
FEET BELOW
LAND SURFACE

36.88
37.85
37.76
37.69
37.26
38.48
36.78

191
2.35
2.14
0.79
0.81
1.60

11.46
32.82
18.77
12.13
9.42
8.78
20.79%

118.20
120.75
123.18
121.54
120.39
126.58

86.90
96.71
91.64
89.88
90.24

95.35
90.14
88.74
98B.57

73.54
80.98
82.51
85.18

20.65
33.7
29.85

89.75
88.21
86.71
87.30

8.90
9.02
6.46
5.00
5.35
6.87

9.78
10.20
8.43
5.54
4.11
4,48

26.5

24.25
28.64
28.82
32.59



WELL

ZB-05-39-701
(Cont'd}

05-39-702

05-39-703

05-39-704

05-39-705

05-39-706

05-39-707

05-45-901

05-45-902

Jan.
Jan.
July
Mar.
Feb.
May

Dec.
Dec.

Feb.

Jan.
Jan.
Jan.
Jan.

Feb.

May

Dec.
Feb.

Feb.

Jan,
Jan.
Jan.
Jan.
Feb.
May

Dec.
Feb.

Jan,
Jan.
May

Dec.
Feb.
Jan.
Jan.
Mar.

Feb.

May

Feb.
Jan,
Jan.
Jan.
Jan.

Mar.

Feb.
May

Feb.
Feb.
Jan.
Jan.
Jan.
Jan.
Jan.
Mar.
Feb,
May

July
Jan.
Jan.
July
Mar.
Feb.

Jan.
Jan.
July
Mar.
Feb.

Table 6.—Records of Water Levels in Wheeler County—Continued

DATE

14, 1956
19, 1957
16, 1958
22,1960
14, 1961
9, 1967

13, 1946
14, 1946
22,1951
11,1953
10, 1955
14, 1956
19, 1957
14, 1961
9, 1967

13, 1946
22,1951

8, 1952
11,1953
10, 1955
14, 1956
19,1957
14, 1961

9, 1967

14, 1946
22, 1951
10, 1955
19, 1957
9, 1967

14, 1946
22,1951
11,1953
19, 1957
22,1960
14, 1961
9, 1967

8, 1952
11, 1953
10, 1955
14,1956
19, 1957
22, 1960
14, 1961
8, 1967

22,1951

8, 1952
11, 19563
12,1954
10, 1955
14, 1956
19, 1957
22,1960
14,1961

B, 1967

16, 1955
15, 1956
20, 1957
16, 1958
30, 1960

3, 1961

15, 1956
20, 1957
16, 1958
30, 1960

3, 1981

WATER LEVEL
FEET BELOW
LAND SURFACE

28.81
28.57
29.47
29.20
23.58
25.36

228 ¥
21.28%
18.60
2419
27.47
22.47
22.33
16.94
18.78

321 &
27.75
32,20
35.29
36.03
31.59
31.23
27.12
28.53

34.88%
33.36
41.72
42.55
35.92

42.8
40.70
52.17%
51.10
46.37
40.51
a2.11

66.79
70.16
72.57
67.01
66.90
68.02
62.35
66.19

B5.71
B84.48
88.27
9290
92.45
86.58
86.27
86.67
81.57
88.56

8.70
8.00
8.65
7.92
6.54
6.72

6.30
7.02
5.89
3.2
3.70
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WELL

ZB-05-45-903

05-46-601

05-46-602

05-46-603

05-46-604

05-47-201

05-47-202

05-53-502

05-53-503

05-54-601

3/ Recently pumped.

b/ pumping level.
S/ Estimated.

Jan.
Jan,
July
Mar.
Feb.

Jan.
Jan.
July
Mar.
Feb.
Mar.

July
Jan.

Jan.

July
Mar.
Feb.
May

July
Mar.
Feb.
May

July
Mar.
Feb.
May

Jan.
Jan.
July
Mar.
Feb.
May

Jan.
Jan.
July
Mar.
Feb.
May

Jan.
Jan.
July
Mar.
Feb.
June

Jan.
Jan.
July
Mar.
Feb.
June

July
Jan.
Jan,
July
Mar.
Feb.
June

DATE

15,
20,
16,
30,

3.

15,
20,
15,
17,

3,
24,

12,
15,
20,
15,
17,

3,
25,

15,
17,

3,
24,

186,
17,

3.
23,

14,
20,
15,
17,

3.
25,

14,
20,
15,
17,

3,
25,

15,
21,
16,
17,

3,
13,

15,
1.
16,
17,

3,
13,

186,
15,
21,
16,
17,

3,
15,

1956
1957
1958
1960
19861

1956
1957
1958
1960
1961
1967

1955
1956
1957
1958
1960
1961
1967

1958
1960
1961
1967

1958
1960
1961
1967

1956
1957
1958
1960
1961
1967

1956
1957
1958
1960
1961
1967

1956
1957
1958
1960
1961
1967

1966
1957
1958
1960
1961
1967

1955
1956
1957
1958
1960
1961

1967

WATER LEVEL
FEET BELOW
LAND SURFACE

26.38
27.54
2599
23.64
24.28

3484
37.26
34.71
33.42
30.66
4425

28.08
29.77
32.28
29.26
28.89
2499
38.67

30.81
28.93
26.34
54.70

34.28
33.10
30.09
34.65

25.11
2393
21.68
16.20
12.18
20.69

11.15
12.52%/
10.89
11.00
11.02
13.39

97.52%
2B.65
28.20
25.59
2412
26.62

16.40
17.62
16.54Y
13.52
12.41
13.52

18.08
19.39
21.67
21.08
14.89
12.05
15.45
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