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G R O U N D-W A T E R  R E S O U R C E S  O F  

H A R D E M A N  C O U N TY, T E X A S  

By 

M. L. Maderak 

United States Geological Survey 

ABST RACT 

The B la ine Formation of Permian age and the 

a l l uvial terrace deposits of Qu atern ary age are the most 

important sou rces of large quantities of ground water i n  

Hardema n Cou nty. In a broad sense, ground water 

moves eastward from Chi ldress a nd Cottle Counties, b ut 

in detai l  the water moves from the u plands to the major 

rivers and streams . The quantity of water moving 

through the a l l u v i um i n  the vic in ity of Chi l l icothe is  

est imated at 2,600 acre-feet per year, which i s  equ ivalent 

to about 1 inch or 5 percent of the average a n n ua l  

precipitation. R echarge t o  t h e  B laine Formation is  

estimated to be a bout 17,000 acre-feet per year, 

assumi ng that 5 percent of the average annual  

precipitation on the outcrop area of the aqu ifer 

percolates to the water table. 

Water levels i n  most wel l s  i n  the B la i ne Formation 

dur i ng the period 1953-69 showed a net dec l i ne of 10 to 

20 feet; water l evels in we l ls in the a l l uvium near 

Chi l l icothe during the period 1960·69 h ad an average 

dec l i ne of 3.6 feet, or less than 0.5 foot per year. 

Withdrawal of ground water for municipal  and domestic 

supply, l ivestock use, i ndustr ia l use, and i rrigation is 

estimated at 11,500 acre-feet in 1968. I n  genera l ,  the 

records i ndicate that pumping of ground water from the 

B la ine Formation has caused a considerable decl ine in 

water levels in  some i rrigation areas, but pumping from 

the a l l uv i um i n  the Ch i l l icothe area has not caused a 

serious decl i ne in water levels.  

Water from the a l luvium is  very hard,  but genera l ly 

has a d issolved-sol ids content less than 1,000 m i l l igrams 

per l i ter. Water from the B la i ne Formation is more 

mi neralized than water from the a l l uvi um, but h as been 

used successfu l ly  for i rrigation for many years. 



G R O U N D-W A T E R  R E S O U R C E S  O F  

H A R D E M A N  C O U N TY ,  T E X A S  

INT RODUCTION 

Location and E xtent of the Area 

Hardeman County, which has an area of 685 
square miles, is in the western part of north-central 

Texas ( Figure 1). Hardeman County is bordered by 

Childress and Cott le Counties on the west, Foard 

County on the south, Wilbarger County on the east, and 
Harmo n and Jac kson Counties, O klahoma, on the north. 

F i g u re 1.- Location of Hardeman County 

Purpose and S co pe of the Investigation 

The purpose of this investigation was to obtain 

data on the ground-water resources of Hardeman 
County, with emphasis on the sources of water suitable 

for public supply, industrial use, and irrigation. 

The study included an inventory of 425 we l ls and 

8 springs, the collection of 96 water samples for 
chemical analyses, and the compilation of data obtained 

during previous investigations by the U .S. Geological 
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Survey, the Texas Water Development Board, and other 

agencies. The locations of the wells and springs are 

shown on Figure 10. 

Geography 

Hardeman County is near the western margin of 

the Osage P lains on the divide between the Red and 
Pease Rivers . The land surface is f lat in the eastern part 
of the area, rolling in the central and western parts, and 
fairly rugged along the rivers and major streams. The 
altitude of the land surface ranges from 1,855 feet above 
mean sea level in the northwest to 1,250 feet in the 

southeast . Sandy to sandy loam soils prevail over most 
of the county . 

The major streams in the area are the Red River, 

Pease River, Groesbeck Cree k, and Wanderers Creek. 

Streamflow data from the U.S. Geological Survey gaging 

and partia l record stations are summarized in Table 1. 

Throughout most of the year, the streams are dry or 

have very low flows; but during periods of heavy 

precipitation, peak flows of 64,000 cfs (cubic feet per 

second) and 106,000 cfs have been recorded for the Red 

River near Quanah and the Pease River near Crowell, 

respectively. 

The climate in the area is characterized by a wide 

range in humidity, precipitation, and temperature. The 

monthly precipitation for the period 1952-68 varied 

from zero to 9.45 inches, and the annual precipitation 

varied from 12.03 to 37.87 inches . The average annua l 

precipitation for Quanah is 24.70 inches ( Figure 2). The 

temperature for the period 1952-68 ranged from a low 
of -7° F to a high of 113° F .  The average monthly 
temperature at Quanah is shown on Figure 2. 

The economy of the county is based on 
agriculture. Most of the income is derived from farming 
and to a lesser extent from ranching . The number of 
acres under cu ltivation has decreased from 70,890 in 

1958 (Gillett and Janca, 1965) to an estimated 65,000 
acres ( 8,700 acres irrigated) in 1968. Wheat, cotton, and 

grain sorghums are the principal crops. 

Industrial development has been related to natural 

resources and agriculture. Such industries as oil and gas 

production, oil refining, a gypsum products plant, 



Table 1.-Streamflow in Hardeman County 

PERIOD 

OF FLOW IN CFS 

GAGING STATION RECORD MEAN MAXIMUM MINIMUM 

07- 2 9 9 5 .7 Red River near Quanah 1 9 58-68 1 6 8  64,000 no flow 

07-2996.7 G roesbeck Creek at State 1 9 61 -68 9.69 1 2 ,000 no flow 

Highway 283 near Quanah 

07-3080.0 Pease River near Crowell 1 924-47 2 2 1  1 0 6,000 no flow 

(1 4 miles south of Quana h )  

Partial-record station 

07-2995.8 North G roesbeck Creek 1 9 62-64 0 . 1 9  n o flow 

at North G ro esbeck 

07-2996.0 North G roesbeck Creek 1 9 51 -64 2.44 5.78 0 . 35 

near N orth G roesbeck 

07-2996.3 S o u th G roesbeck Creek 1 9 62-64 3. 1 2  6.25 no flow 

near G o o dlett 

07-299 6 . 5  S o u t h  G roesbeck Creek 1 9 51 -64 3.65 7.07 1 .32 

near A cme 

07-2997.0 G roesbeck Creek below 1 9 50-62 9. 1 0  8 3 . 8  no flow 

West Texas Utilities 

Company pumping plant 

near Quanah 

Wanderers Creek at 1 949-50 0.66 1 . 59 . 1 0  

Chillicothe 

Streamflow in Wilbarger County 

07-2997.5 Wanderers Creek at Odell 1 9 49-69 

cotton ginning, and meat packing provide additional 
income in the county. 

According to the 1970 census, the popu I at ion of 
the county is 6,975 .  Quanah, the county seat, has a 
population of 3,948, and Chillicothe has a population 
of 1 , 11 6. 

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. This system is based 
on the division of the State into 1-degree quadrangles 
and subsequent division of these quadrangles into 
smaller units {Figure 3). 

Each 1-degree quadrangle is divided into 64 
7%-minute quadrangles, each of which is further divided 
into nine 2%-minute quadrangles. 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 
2Y2-minute quadrangle. In addition to the 7-digit well 

- 3 -

4 . 1 7  77.8 .3 1 

number, a 2-letter prefix is used to identify the county; 
the prefix for Hardeman County is LD. 

Previous and Related Investigations 

Data on Hardeman County have been included in 
the regional investigations of Gordon { 1913) and Baker 
and others { 1963). Other investigations that are 
pertinent to the study include those of Russell and 
Huggins {1 936), Willis and Knowles {1953), Follett 
{1956), Shafer {1957), Gillett and Janca {1965), Steele 
and Barclay { 1965). and Myers { 1969). Basic data on the 
quantity and quality of surface water in the county have 
been published by the U.S. Geological Survey and the 
Texas Water Development Board. 

GEO LOGY 

Rocks of Permian and Quaternary age are exposed 
in Hardeman County {Figure 4, Table 2). The Permian 
rocks, which have an approximate maximum thickness 
of 1,830 feet, consist of the Lower Perm ian Clear Fork 
Group and the Upper Permian Pease River Group. The 
Pease River Group includes, from oldest to youngest, the 
San Angelo Sandstone, the Flowerpot Shale, the B Ia ine 
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Figure 2.-Annual and Average Monthly Precipitation and 
Average Monthly Temperature at Quanah, 1952-68 

Formation, and the Dog Cree k Shale. The Permian rocks 
are composed of sha le, limestone, sandstone, dolomite, 
gypsum, and anhydrite. 

The Quaternary rocks, which have an approximate 
maximum thickness of 160 feet, consist of the Seymour 

Formation, terrace deposits, channe l deposits, and eolian 

deposits of Pleistocene and Holocene age. These units 

consist of clay, silt, sand, and gravel .  

The physical and water-bearing characteristics of 

the geologic units are given in Table 2. The subsurface 

relationships are shown on Figure 5. 

The most prominent geologic struct ures in the area 

are the Amarillo-Wichita uplift, north and northwest of 

Hardeman County and the Red River uplift south of the 

-4 -

county. The structural depression between these two 

uplifts is known as the Hardeman Basin. These structures 

do not have any significant effect on the occurrence of 

ground water in the Permian rocks. 

In the following description of the water-bearing 

properties of the geo logic units, the yields of wells and 

springs are described according to the following rating: 

DESCRIPTION 

Small 

Moderate 

Large 

YIELD 
(GALLONS PER MINUTE) 

Less than 50 

50 to 500 

More than 500 

The chemical qua lity of the water is classified 
according to the dissolved-solids content (after Winslow 
and Kister, 1956) as follows: 

DESCRIPTION 

Fresh 

Slightly saline 

Moderately saline 

Saline 

Brine 

DISSOLVED-SOLIDS CONTENT 
(MILLIGRAMS PER LITER) 

Less than 1 ,000 

1,000 to 3,000 

3,000 to 10,000 

10,000 to 35,000 

More than 35,000 

Permian System 

The San Angelo Sandstone and the B laine Formation 

are the most important water-bearing units of the 

Permian System in Hardeman County . The San Angelo 

Sandstone, which crops out in the southern and eastern 

parts of the county, consists of about 60 feet of red and 

gray, medium- to fine-grained crossbedded sandstone 
siltstone, and shale .  The formation yields smal i 
q uantities of fresh to moderate ly saline water to 
domestic and stoc k wells on the outcrop. Downdip, the 
water is too high ly mineralized for domestic s upply or 

livestock use. 

The Blaine Formation consists generally of 

reddish-brown and blue-gray shale, anhydrite, gypsum, 
and dolomite. The formation includes five prominent 

members: The Haystack Gypsum; the Cedartop 
Gypsum; the Collingsworth Gypsum; the Mangum 

Dolomite; and the Acme Dolomite. An unnamed 

dolomite unit about 1 foot thick, which occurs 15 to 20 

feet above the Acme, was used in this study as the top of 

the Blaine Formation . The approximate maxim um 

thickness of 280 feet is therefore greater than the 

thic kness reported by other authors (Scott and Ham 

1957; Sellards and others, 1933). 
' 
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EXPLANATION 

Alluvium and eolian deposits 
Qoll, low terrace and channel fill deposits1 
Ool2, high terrace and Seymour Formation 
undifferentiated; Ool3, eolian deposits. 
Grovel, sand, silt, and cloy. Yields small 
to Iorge quantities of fresh to moderately 
saline water 

Dog Creek Shale 
Red-gray shale, some gypsum, anhydrite. and 
dolomite. May yield small quantities of 
water in the western port of the county 

Blaine Formation 
Gypsum, anhydrite, dolomite, limestone, and 
shale. Yields small to Iorge quantities of 
fresh to moderately saline water 

99"37'30" 
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[ffiill] 
Flowerpot Shale 

Varicolored shale, thin beds of gypsum, 
anhydrite, and dolomite. Yie Ids small quan
tities of moderately saline water 

� 
Son Angelo Sandstone 

Red to gray crossbedded sandstone and 
shale. Yields small quantities of fresh to 
moderately saline water 

Clear Fork Group 
Brick red and gray limestone, dolomite, 
sandstone, and thin beds of anhydrite and 
gypsum. Yields small quantities of  fresh to 
probably moderately saline water 
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Geology of Hardeman County 

Bose from U.S. Geological Survey 
topographic quadrangles Geology mod1f1ed from geologic map of Texos (Dorton, Stephenson, ond Gordner 1 1937) 
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Table 2.-Geologic Units and Their Water-Bearing Character istics 

APPROXIMATE 

MAXIMUM WATER-BEARING 
ERA SYSTEM SERIES GROUP STRATIGRAPHIC UNITS THICKNESS ( FT) CHARACTER OF ROCKS CHARACTERISTICS 

Mostly poorly strat ified sand Ma y yield sma l l  quantities of fresh 

Eolian deposits 1 5  and s i l t  deposits with some water to stock wells. Sand deposits 

clay.  form areas of recharge. 

May y ield sma l l  to large quantities 

Pleistocene 
Channel Poorly stratified, sorted to of fresh to moderately sal i ne water 

Cenozoic Quaternary and 
deposits 50 poor l y  sorted deposits of to we l l s  a nd springs along major 

E gravel sand, s ilt, and clay. streams. 
H o locene ::J ·;; 

Terrace deposits Yields sma l l  to large quantities of ::J -
-

and Seymour Poo r l y  stratified, sorted to fresh to moderately sa l i ne water to <t: 
Formation 9 5  poor ly sorted deposits of wells  and springs in  the eastern 

undifferenti ated grave l,  sand, si lt, a n d c l ay. half of the cou nty. 

Shale, red and gray, with Ma y y ie l d  sma l l  quantities of water 

Dog Creek Shale 1 70 beds of gypsu m, a n h ydrite to domestic a nd stock wells i n  the 

a n d d o l omite. western part of the county. 

G ypsum, a n h ydrite, d o lo- Yields sma l l  to large quantities of 

mite a n d  l imestone sepa� fresh to moderately sa l i ne water to 

Bl aine Formation 280 rated by varicolored shale wells a nd springs i n  the western 

beds. G ypsum commo n l y  a n d  centra l parts o f  t h e  county. 

Pease caver n o u s. 

River 
Yields sma l l  quantities of fresh to 

Shale, varicolored, and some moderately sal ine water to stock 

Paleozoic Permian Leo nard F l owerpot Sha l e  1 20 t h i n  beds of gypsum, a n h y - wells  i n  t h e  southern and north-

drite, and d o lomite. eastern parts of the county.  

Sandstone, medium to fine Yields sma l l  quantities of fresh to 

San Angelo gra ined crossbedded, red moderately sa l ine water to 

Sandstone 60 and gray, s i ltstone, a n d  domestic a n d  stock wel ls i n  the 

shale. southern a n d eastern parts of 

the cou nty. 

Sha le, mostly brick red, Yields sma l l  quantities of fresh to 
Clear gray, a n d  some beds of probab l y  moderatel y  sa l i n e  water 
Fork 1 ,200 l imestone, d o l omite, a nhy- to domestic a nd stock w e l l s  in 

drite, gypsum, a n d sand- southern and southeastern parts 

stone. of the cou nty. 



The Blaine Formation is the most important 
source of large quantities of water for irrigation in 
Hardeman County. Wells tapping the cavernous and 
honeycombed beds of gypsum and dolomite yield water 
that generally is not suitable for drinking because of the 
high sulfate content, but is satisfactory for irrigation. 

Quaternary System 

The youngest rocks exposed in Hardeman County 
are the alluvial and eolian deposits of Quaternary age. 
The alluvium consists of floodplain and channel deposits 
of the major streams, and terrace deposits of similar 
origin but deposited at higher levels. 

The channel deposits, which consist primarily of 
sand and gravel, are of hydrologic significance only in 
the valleys of the Red and Pease Rivers and along the 
main stem of Groesbeck Creek, where the deposits reach 
a maximum thickness of 50 feet. Along the other 
streams, the channel deposits are too thin to yield more 
than small quantities of water to wells . No wells are 
known that tap these deposits, but in some areas the 
saturated thickness is probably sufficient for the 
deposits to yield moderate to large quantities of fresh to 
moderately saline water to wells. 

The terrace deposits, which consist of sorted to 
poorly sorted gravel, sand, silt, and clay occur in an 
irregular belt in the eastern part of the county and along 
the Red River (Figure 4). In the eastern part of the 
county, the terrace deposits that trend northeasterly 
through Chillicothe and which parallel the outcrop of 
the San Angelo Sandstone, are probably remnants of the 
Seymour Formation . Because of their restricted 
occurrence and their similar hydrologic properties, the 
Seymour Formation and the terrace deposits are mapped 
and discussed as a single unit. 

The terrace deposits, which have a maximum 
thickness of about 95 feet, are the most important 
source of fresh water for municipal and domestic supply 
and irrigation. The town of Chillicothe obtains its water 
supply from several wells that tap the terrace deposits 
(probably the Seymour Formation in this part of the 
report area). 

The eolian deposits, which consist of sand and silt, 
occur generally as dunes along the Red River and in two 
areas south and southeast of Chi II icothe. In most places, 
the dunes are above the water table and therefore are 
not a source of water; however, they are significant as 
sources of recharge to the underlying formations. 

GROUND-WATE R HYD ROLOGY 

The ground water in Hardeman County is derived 
from precipitation on the outcrops of the water-bearing 
formations, but only a small part of the approximately 
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25 inches of annual rainfall reaches the water table. Most 
of the precipitation runs off or is lost by 
evapotranspiration. The amount of precipitation that 
reaches the water table is determined by such factors as 
geology, soils, farming practices, vegetal cover, and 
rainfall intensity. 

Occurrence and Movement of Ground Water 

Ground water in Hardeman County occurs under 
both water-table and artesian conditions. Generally the 
water in the Quaternary and Permian units is unconfined 
(water-table condition) and does not rise in a well above 
the level at which it is encountered during drilling. 

Where a water-bearing unit is overlain by a 
relatively impermeable bed, the water may be confined 
under hydrostatic pressure and will rise in a well to a 
level above the top of the water-bearing unit. Artesian 
conditions in the area exist locally in the Blaine 
Formation, where cavernous gypsum and anhydrite beds 
are overlain by shale beds, and in the down-dip part of 
the San Angelo Sandstone. No wells tap this part of the 
San Angelo, however, because water of better quality is 
available at shallower depths. 

Ground water moves by gravity from areas of 
recharge to areas of discharge. The rate of movement, 
which is rarely uniform, is in proportion to the hydraulic 
gradient and to the permeabi I ity of the rocks. In the 
Quaternary deposits the water moves slowly, perhaps on 
the order of a few hundred feet per year. In the Permian 
rocks containing cavernous and honeycombed beds of 
gypsum and dolomite, the water moves more rapidly. 

The general direction of ground-water movement 
(hydraulic gradient) in the area is shown by the 
water-level contour map (Figure 6) . In a broad sense, the 
water moves eastward through the county. Locally, the 
water moves from the uplands toward the major streams. 
In general configuration, the water table is a subdued 
image of the land surface (Figures 5 and 6) . 

The water-level contours show a mounding of the 
water table about 12 miles northwest of Goodlett, and 
in two areas at and near Medicine Mound. The highs in 
the water table northwest of Good lett and southeast of 
Medicine Mound apparently reflect recharge from the 
infiltration of precipitation on sandy soils. 

Recharge and Discharge of Ground Water 

Recharge from the infiltration of rainfall ranges 
over wide limits and varies from area to area and from 
aquifer to aquifer. The hydrographs of eight wells 
(Figure 7) clearly indicate this wide range in the 
response of the water table to rainfall. The greatest 
response is shown by wells tapping the Blaine 
Formation. 
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Figure 7.-Hydrographs of Seven Wells in the Blaine Formation 
and One Well i n  the Quater nary Alluvium 

Although the recharge to the alluvium near 

Chillicothe cannot be computed accurately, some idea of 

its magnitude is indicated by the quantity of water 

moving through the aquifer, which is roughly equivalent 
to the recharge. On the basis of the ability of the aquifer 
to transmit water (the coefficient of transmissibility) 

and the present hydraulic gradient ( 15 feet per mile). 
approximately 2,600 acre-feet per year is moving 
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through the aquifer . Although aquifer tests to determine 
the ability of the water-bearing units to transmit and 

store water were not made, tests made in similar 
materials near Odell (9 miles north-northeast of 
Chillicothe) in Wilbarger County (Myers, 1969) indicate 
that the terrace deposits (Seymour Formation) near 
Chillicothe have a permeability (flow in gallons per day 
through a cross section of 1 square foot of the aquifer 



under a unit hydraulic gradient) of about 650 gpd per 
square foot. The estimate of recharge to the alluvial 
deposits near Chillicothe lacks precision; nevertheless, it 
is sufficiently accurate to indicate that only one inch or 
about 5 percent of the average annual precipitation on 
the aquifer is needed to replace the water moving 
through the aquifer. 

Recharge to the Blaine Formation was not 
determined, but studies made in Harmon and in parts of 
Greer and Jackson Counties in Oklahoma (immediately 
north of Hardeman County) show that about 7 percent 
of the rainfall becomes recharge. On this basis, recharge 
from precipitation on the 170,000 acres underlain by 
the Blaine Formation amounts to about 24,000 acre-feet 
per year. On the other hand, if 5 percent of the 
precipitation reaches the water table (as estimated for 
the alluvial deposits near Chillicothe) then recharge to 
the Blaine would be about 17,000 acre-feet per year. 
The latter figure agrees closely with the estimate of that 
part of the base flow of the Red and Pease Rivers 
contributed by the aquifers in Hardeman County. In all 
probability, the amount of recharge to the Blaine 
Formation from direct infiltration of precipitation lies 
between these two estimates. 

Ground water is discharged naturally through 
springs and seeps, evaporation, transpiration, underflow 
into another aquifer, and artificially by pumping . 

The water-level contour map (Figure 6) shows that 
the ground water in the county moves toward the major 
drainageways, where it is discharged through springs and 
seeps. The volume of discharge through springs and seeps 
is difficult to determine because part of the flow in the 
Red River is derived from the terrace deposits in 
Oklahoma and part of the flow in the Pease River is 
derived from the Blaine Formation, the San Angelo 
Sandstone, and the alluvium in Foard County. 

Records of the U.S. Geological Survey indicate 
that the winter base flows at three stations on the Red 
and Pease Rivers and Groesbeck Creek (Figure 10) range 
from 9.0 to 36.0 cfs or 6,500 to 26,000 acre-feet per 
year. After subtracting the effluent seepage assumed to 
be contributed from outside the area and adding that 
part of the base flow of Wanderers Creek sustained by 
springs and seeps, the effluent seepage from Hardeman 
County probably ranges from 4,600 to 19,000 acre-feet 
per year. Both of these estimates are conservative 
because they do not consider losses by 
evapotranspiration . 

Changes in Water Levels 

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, and to some extent 
on the lithology of the water-bearing unit. 
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Data available for the period 1953 to 1969 
indicate that few definite trends in water levels can be 
determined (Tables 4 and 5). The changes in water levels 
in 8 wells (7 in the Blaine Formation and one in the 
alluvium) are illustrated by the hydrographs in Figure 7.  

During the period 1953 to 1969, water levels for 
most wells in the Blaine Formation showed a net decline 
of 10 to 20 feet. Water levels were highest during 1957 
and 1958, and declined with minor fluctuations through 
1969. The general decline since 1963 (Figure 7, Tables 4 
and 5) reflects the below normal rainfall and the 
accompanying increase in pumping. During the period 
1963-67, the annual precipitation at Quanah was below 
normal (24.70 inches) in 4 of the 5 years. In 1968 
rainfall was above normal, and water levels rose in some 
wells. 

The change in water levels in the Blaine from 1968 
to 1969 ranged from a rise of 4.6 feet to a decline of 
12.4 feet. Although the records are in�onclusive, they 
tend to indicate that the pumping of ground water has 
caused a considerable decline in water levels in some 
irrigation areas . 

Water levels measured in 1960 and 1969 in wells in 
the alluvium near Chillicothe showed a decline ranging 
from 0.6 to 8.8 feet; the average decline was about 3.6 
feet or slightly less than 0.5 feet per year. 

Yields and Specific Capacities of Wells 

The yields of wells in the Quaternary alluvium 
depend largely on the thickness and permeability of the 
water-bearing material, the efficiencies of the wells, and 
the allowable drawdown. The yield of a well in the 
Blaine Formation is determined by the size and number 
of solution openings encountered by the well. The yields 
of closely spaced wells may range over wide limits 
because of the erratic distribution of the solution 
openings. 

The yields, either reported or measured, of a large 
number of wells are given in Table 4 .  Most of the wells 
used for irrigation generally yield more than 150 gpm; 
however, many wells-principally livestock and domestic 
wells-are not pumped at their maximum capacity, 
hence the yield shown in the table may not be 
representative of the potential of the aquifer at the well 
site. 

In general, the largest yields-as much as 1,000 
gpm-have been reported from wells in the Blaine 
Formation. The average yield of 108 wells in the Blaine 
was about 275 gpm. The average yield for 69 wells in the 
alluvium was about 220 gpm, and the largest reported 
yield was 600 gpm. 

The specific capacities (the ratio of the yield in 
gallons per minute to drawdown in feet) determined for 
99 wells ranged from less than 1 to about 30 gpm per 



foot of drawdown. The average specific capacity for 54 
wells in the alluvium was about 9 gpm per foot of 
drawdown. For 29 wells in the Blaine Formation, the 
average was 4.6 gpm per foot of drawdown. 

Normally, a higher average specific capacity for 
wells in the Blaine Formation would be expected 
because the permeable zones in the gypsum beds permit 
almost unrestricted flow. 

However, the average specific capacity determined 
for wells in the Blaine was less than that for the alluvium 
because most of the drawdown data were for wells that 
had average yields of less than 275 gpm. 

When aquifer-test data are not available, specific 
capacities are useful in estimating the ability of the 
aquifer to transmit water. On the basis of the specific 
capacities of wells in the alluvium, the coefficient of 
transmissibility ranged from 5,000 to 60,000 gpd per 
foot and averaged about 25,000 gpd per foot. These 
estimated values compare favorably with those obtained 
from aquifer tests made in 1951 in similar alluvial 
deposits in Wilbarger County, about 9 miles east of 
Chillicothe. The coefficients of transmissibility 
determined from these tests ranged from 19,600 to 
41,000 gpd per foot (Myers, 1969). 

Ground-Water Use 

Nearly all the ground water pumped in Hardeman 
County is used for irrigation. The use of ground water 
for domestic supply, livestock, and industrial use was 
not determined, but it is doubtful that these uses 
exceeded 1,100 acre-feet, or about 10 percent of the 
1968 total estimated pumpage of 11,500 acre-feet. 

Prior to the early 1950's, the use of ground water 
for irrigation was insignificant. In 1958, about 12,000 
acre-feet of ground water was used to irrigate 10,000 
acres (Gillett and Janca, 1965); and by 1964, 22,900 
acre-feet was pumped to irrigate 15,110 acres. During 
the next 4 years, rainfall was below normal in 1966 and 
1967. Many irrigation-well owners reported that despite 
the below-normal rainfall, some wells were not pumped 
because of decreased yields of wells resulting from 
lowered water tables and a concomitant increase in 
operating costs. These factors, plus the above-normal 
rainfall in 1968, caused a substantial decrease not only 
in the amount of water pumped during the year (9,900 
acre-feet) but also in the acreage irrigated (8,700 acres)_ 

Of the approximately 300 wells available for use in 
1968, about half were used at one time or another. 
Nearly 60 percent of all the ground water used for 
irrigation in 1968 (5,900 acre-feet) was from the Blaine 
Formation; the rest (4,000 acre-feet) was from the 
alluvium, and of this, 3,600 acre-feet was from the 
vicinity of Chillicothe. 
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The use of ground water for municipal supply 
declined from a maximum of about 1.2 mgd prior to 
1967 to about 500,000 gpd in 1968. The decrease in 
pumpage resulted when the city of Quanah began 
obtaining its municipal supply from the Greenbelt 
Reservoir near Clarendon, Texas. During the late 1950's 
and early 1960's Quanah withdrew an estimated average 
of 500,000 gpd of ground water from two well fields in 
the northern part of the county. The maximum quantity 
pumped during that period was about 700,000 gpd and 
the minimum was about 350,000 gpd. 

The water supply for Chillicothe is obtained from 
four wells in the alluvium. The estimated average 
quantity pumped during the last few years was 250,000 
gpd; the maximum pumpage was about 500,000 gpd, 
and the minimum was about 75,000 gpd. 

CHEMICAL QUAL ITY OF 
G ROUND WATER 

The suitability of ground water for use in the 
county depends upon the 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 76 samples collected during 
this study from 68 wells and eight springs, and by 20 
analyses of samples collected during previous studies by 
the U.S. Geological Survey. In addition, four samples of 
water were collected and analyzed for pesticides. The 
location of the wells and springs are shown on Figure 10 
and the results of the analyses are shown in Table 6. 

Chemical Quality of Ground Water 
as Related to Geology 

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

The dissolved-mineral constituents in water 
(Table 6) are reported in mg/1 (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 waters in terms in 
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 county is shown graphically (Figure 8) by 
means of patterns modified from a system suggested by 
Stiff (1951 ). In this system the three principal 
cations-calcium, magnesium, and sodium (including 
potassium)-are shown to the left of the zero point, and 
the three principal anions-bicarbonate (including 
carbonate if present), sulfate, and chloride (including 
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fluoride)-are shown to the right of the zero point. I n  
general, water native to a particular formation has a 
somewhat characteristic shape or pattern. 

The specific conductance, which was determined 
both in the field and 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 6) 
multiplied by a constant (0.6 for the alluvium, and 0.9 
for the Blaine Formation) is a close approximation of the 
dissolved-solids concentration in milligrams per liter. 

Water from the alluvium (excluding the channel 
and flood plain deposits) is very hard, has a 
dissolved-solids content that is generally less than 1,000 
mg/1, and is a calcium bicarbonate type. Where the 
alluvium adjoins Permian rocks, or is recharged at least 
in part by streamflow, the water wi II probably be of the 
calcium sulfate type. 

Water from the Blaine Formation is more 
mineralized than water from the alluvium, is very hard, 
and is generally of a calcium sulfate type. The 
dissolved-solids content ranged from about 1,000 to 
6,000 mg/1, but most of the samples ranged from 2,500 
to 3,500 mg/ 1 .  Some wells in the Blaine had high 
concentrations of sodium and chloride. High sodium and 
chloride concentrations may result when a well has 
penetrated a salt source within or underlying the aquifer, 
or it may indicate contamination from a surface source . 

The chemical quality of the water from the other 
geologic units-channel and flood-plain deposits, the 
Flowerpot Shale, and the San Angelo Sandstone-varies 
widely, depending upon the source of recharge . The 
channel deposits generally contain water similar in 
quality to the base flow of the streams . In the Red River 
and Pease River Valleys, the water in the channel 
deposits contains considerable concentrations of sodium 
and chloride. Where the deposits adjoin the Blaine 
Formation, the water is likely to be of the calcium 
sulfate type. The San Angelo Sandstone contains water 
of a calcium bicarbonate type where recharge is from 
direct precipitation, but where recharge is from the 
other Permian units, the water will probably be of a 
calcium sulfate type. 

Wells are often completed in more than one 
aquifer, and such wells commonly blend the waters of 
different chemical characteristics. The chemical quality 
or character of the pumped water is generally similar to 
that of water from one or another of the water-bearing 
units tapped, depending in part on the position of the 
pump intake, the mineral characteristics of the 
water-bearing sediments, and the different pressure 
heads. Examples of vanat1ons in the chemical 
characteristics of water from wells obtaining water from 
more than one aquifer are shown in Figure 8 and 
Table 6 .  
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Suitability of Ground Water for Use 

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 
eva I uating pub I ic-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 except 
where more suitable sources are not available. 

C O NST I T U E N T  C O N C E N T R AT I O N  I N  MG/L 

Chloride 2 50 

F lu o ride 1 .0 *  

I ro n  .3 

N itrate 45 

S u lfate 250 

D issolved sol ids 500 

* Based o n  the average of maximu m  daily air tempe rature of 

7 5 . 1 • F at Quanah. A m i nimu m  concentration of 0.7 mg/1 is 

desirable. 

Only a few wells in the terrace deposits (the source 
of municipal water for the city of Chillicothe) and in the 
San Angelo Sandstone have water that meets the 
chemical standards established by the U.S. Public Health 
Service. The water from a few other wells in the same 
units would be acceptable if the fluoride, nitrate, and 
dissolved-solids content did not slightly exceed the 
recommended limits of 1 .0, 45 and 500 mg/1, 
respectively. Water from the other geologic units is 
generally unsuitable for domestic and municipal 
supplies, and is used for domestic purposes only because 
water of better quality is not available. 

Water from the Blaine Formation and the terrace 
deposits has been used successfully for irrigation for 
many years, but under unfavorable soil and slope 
conditions some of the water from the Blaine Formation 
and the terrace deposits may not be suitable for 
irrigation because of the medium sodium hazard (SA R) 
and very high salinity hazard (Figure 9). 

Most of the water from the San Angelo Sandstone 
is suitable for irrigation; however, there is little 
possibility of obtaining adequate quantities of water for 
this purpose. The yields of wells and the quality of the 
water in the Flowerpot Shale and Clear Fork Group are 
generally considered inadequate for irrigation. 
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Figure 9.-Ciassification of I rrigation Water F rom Selected Wells and Springs 

Samples of water were collected for pesticides 
analyses from two irrigation wells in the Blaine 

Formation and two wells in the terrace deposits near 
Chillicothe. The results of the analyses showed no 

evidence of contamination by pesticides. 

In general, the water from the aquifers, 

particularly the Permian rocks, is too mineralized for 

most industrial uses. The silica content may render much 
of the water from the al luvium unsuitable for use in 

boilers operating at high pressures without first treating 
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the water . The temperature of the water, which is an 
important property in regard to cooling processes, ranges 
from about 1 6° C to 22° C. 

P RODUCT ION AND D ISPOSAL 
OF OI LF I E LD BRINES 

Small quantities of brine are produced in the 

report area in conjunction with the production of oil. 
Table 3 shows the reported amount of brine produced in 



Table 3.-Production and D isposal of Oilfield Brines, 1 96 1  

D I SPOSAL I N  
O P E N  P I TS 

F I E L D ( B B LS )  

Conley ( E l le n b u rger) 2 2 5  

Co n ley ( M ississippian )  0 

Conley ( O sage) 0 

Conley ( Palo Pinto) 0 

Medicine Mound ( Mississippian) 0 

Quanah 1 ,7 5 9  

Total 1 ,984 

Percent 2 .6% 

1961 for three fields and the method used for the 
disposal of the brine. Figure 10 shows the location of 
the fields. The table is based on a report of the Texas 
Water Commission and Texas Water Pollution Control 
Board (1963), and shows that the total brine production 
in the county in 1961 was 77,284 barrels (about 10 
acre-feet). Of this amount, 97.4 percent or 75,300 
barrels was disposed of in injection wells and the rest of 
the brine was discharged into open pits. The formations 
into which the brine is injected are not known . 

The open-pit method of brine disposal is a 
hazardous method of disposal. Generally, brine in open 
pits is allowed to evaporate, but the ineffectiveness of 
disposal by evaporation in sandy soils is readily 
recognized by the general absence of appreciable 
quantities of precipitated salts. Unless the pit is lined, 
the brine usually is free to percolate 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 the pits, salt 
water that had percolated from the pits over a period of 
years presents a potential source of contamination. The 
effects of contamination on ground water may be long 
lasting because the salts from the pits tend to dilute very 
slowly. 

NEEDS F O R  FURTHER STUD IES 

The data collected during the present study were 
inadequate for an accurate evaluation of the potential of 
the aquifers. The 1968 rate of ground-water withdrawal 
can probably be sustained for many years without 
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D I SPOSAL I N  TOT A L  B R I N E 
I NJ E CT I O N  WE L LS P R O D UCT I O N  

( B B LS )  ( B B LS )  

1 4, 1 1 1  1 4 ,338 

1 ,9 8 4  1 ,984 

2,2 1 8  2 ,2 1 8  

56,985 56,985 

0 0 

0 1 ,759 

7 5 ,300 77 ,284 

9 7 .4% 

further depleting the overall ground-water resource of 
the county. The adequacy of presently ( 1970) available 
supplies to meet any future increase in the demands for 
water for irrigation, municipal, industrial, and domestic 
use was not determined. More detailed studies should 
consider :  ( 1) The hydrologic properties of the aquifers; 
(2) sources and rates of natural recharge and discharge; 
(3) the effect of concentrated pumping on the regional 
water table; (4) the hydrologic relationship between 
aquifers; (5) the quantity and quality of the water in 
storage; (6) the changes in quality resulting from heavy 
pumping; (7) the subsurface extent of the moderately 
saline water in the Flowerpot Shale and the San Angelo 
Sandstone; (8) and the availability of water from the 
Clear Fork Group. 

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 detailed evaluation of the 
ground-water resources in the county. A study is also 
needed to determine the natural discharge of ground 
water to the Red and Pease Rivers. More detailed 
geologic mapping is needed to determine the areal extent 
and thickness of the alluvial deposits, and to determine 
the relation between local geology (particularly faulting) 
and the occurrence and movement of fresh to 
moderately saline water. 

Data are needed to determine if the high 
concentrations of chloride are natural or the resu It of 
man's activities . Although future studies will require this 
information for evaluating the ground-water resources 
within the county, any new study should consider the 
hydrologic system over an area considerably larger than 
Hardeman County. 
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c.o 

\'ELL 

'' LD -13 -25 -401 

�·· 5 0 1  

�·: 701 

702 

-;;: 801 

901 

902 

903 

904 

3 3 -101 

102 

�·� 103 

�·· 2 0 1  

3 0 1  

3 0 2  

�·· 303 

401 

402 

Tab le 4 .  - -Records o f  Wel ls and Springs 

A l l  \ve l ls are d r i l l e d  unless otherwise noted in remarks c o lumn . 
�Va ter level Reported \Va te r  l eve ls are g iven in fee t ;  measured Hater leve l s  are g i ve n  in feet and tenths . 
Me thod of l if t  and type of powe r :  B ,  gas , butane, LP ; C ,  c y l inder ; C f ,  centr ifuga l ; E ,  e l e c tr ic ;  G,  gas ol in e ;  J ,  j e t ;  N, none ; s ,  s ubmerg ib l e ;  

T ,  turbine ; �.J', wind . 
Us e of wa ter 
Y ie l d  and drawdown 
Wa ter -bear ing unit 

DATE 
COM-

0\'NER PLET -
ED 

- - - -

- - - -

H . �.J . Trel inder - -

d o .  - -

L .  L .  Montgomery 1 964 

- -Lit t l e  - -

\V. �Vi l l iams 1965 

M. t-Jat s on 1 95 0  

d o .  1965 

F.  Lindsey E s t .  - -

d o .  - -

d o . - -

K .  Horton & 
Hil l iams 1 94 3  

R .  Tabor 1 95 5  

h' i l l iams Ranch - -

d o .  - -

1 .  Trosper - -

J .  Hacker 1 95 5  

DEPTH 
OF 

\'ELL 
(FT) 

S pr ing 

133 

120 

8 8  

2 9 0  

- -

2 5 0  

60 

180 

230 

1 92 

2 10 

200 

145 

140 

152 

93 

270 

D,  domes t ic ;  Ind , indus t r ia l ; Irr , irr igation; P ,  pub l ic s upply ; s ,  s t ock ; u ,  unused . 
R, reported;  E, e s t ima t e d .  
Q a lz , a l l uvium ( terrace depos its a n d  Seymour Format ion) ; P b ,

.
B l a ine Forma t i on ;  Ps , S a n  Ang e l o  Sands tone ; 

Pc , Clear Fork Group ; P f, Flowerpot Sha l e .  

\VATER LEVEL 
YIELD 

CASING \'ATER- ALTITUDE ABOVE (+) IN DRA\·1 - EST IMATED 
D IAJ>!- BEAR - OF LAND BELO\' LAND DATE OF METHOD USE (GALLONS DOWN ACRES 
ETER ING SURFACE SURFACE DATUM �IEASUREMENT OF OF PER IN IRRIGATED REMARKS 
(IN) UNITS (FT) (FT) LIFT \'ATER MINUTE) FEET 1968 

-- Q a l 2 1 '  620  + Apr . 14 , 1 96 9  F lmvs s 50 E - - --

6 Pb 1 , 6 2 0  6 8 . 6  d o .  C , \, s 4 - - - -

6 Q a l 2 1, 736 103 . 3 do . J , E  D 5 - - - -

5 Q a l 2 1 ,  7 1 0  65 . 4  d o .  C , \.J s 4 - - - - F ie ld conductance 5 70 .  ?J 
1 1  Pb/Qal 2 1 ,  785 120  Apr . 1 9 6 9  S , E  Irr 100 40 60 

14 Pb 1 , 602 75 . 4  Jan . 1 0 ,  1 956 N u - - - - - - Abandoned irr igation 
95 . 1  Jan. 1 9 '  1 96 8  wel l .  

14 Pb 1 , 5 98 1 2 6 . 2  May 2 1 ,  1969 T , B  Irr 300 R - - 125  

6 Pb/Q a 12 1 ,  5 70 4 1 . 4  d o .  c , w  u - - - - - -

14 Pb 1 , 5 98 - - - - T , B  Irr 300 R - - 140 

6 Pb 1 , 8 13 1 78 . 5  Jan . 10,  1956 C , IV s 4 - - - - F ie ld conductance 2 , 2 00 . 
1 8 1 .  7 May 2 2 ,  1 95 7  5/ 
1 75 . 6  Jan . 6 ,  1958 

6 Pb 1 , 78 1  16 1 . 6  Jan . 1 0 ,  1 956 C , \, s 2 - - - - F ie l d  conductance 2 , 8 00 . 
163 . 1  Feb . 5 '  1969 }1 5}  

6 Pb 1' 765 75 . 8  d o .  C,H s 3 - - - -

6 Pb 1 , 63 7 9 1 . 8  Feb . 6 ,  1 9 6 9  C , H  s 4 - - - -

14 Pb 1, 5 72 7 7 . 0  Jan. 10, 1 956 T , B  Irr 100 E - - 20 }j 
8 9 . 0  Jan . 1 3 ,  1965 

6 Pb 1 , 582  9 7  . s  Feb . 6, 1969 C,IV s 8 - - - - F ie ld c onductance 3 , 00 0 .  

5/ 
6 Pb 1 '  6 1 2  1 2 8 . 0  d o .  C , \.J s 5 - - - -

5 Pb 1 , 665 84 . 4  Jan . 10'  1956 C , \.J s - - - - - -
98 . 0  Jan . 1 6 '  1969 

12  Pb 1, 666 7 9 . 2  Jan . 1 0 '  1 956 T , B  Irr 200 R - - - -
70 . 8  Jan.  6'  1 95 8  
8 1 . 7  Jan . 2 6 ,  1 96 0  

1 08 . 8  Jan .  16 ' 1 96 9 

See foo tnotes at end of table . 



N 
0 

I \-!ELL 01.-JNLR 

LD - 1 3 -3 3 -403 J . F .  Harr e l l  

404 d o .  

405 K .  McSpadden 

406 d o .  

4 0 7  do . 

408 d o .  

409 d o .  

�·- 410 T.  Coklendother-

.. 5 0 1  R .  Hines 

502 d o .  

503 d o .  

5 04 d o .  

505 d o .  

506 J. Baker 

6 0 1  M .  Wat s on 

�·- 602 d o .  

603 d o .  

604 d o .  

605 W. Smith 

701 D. McSpadden 

702 W .  Tabor 

703 d o .  

704 d o .  

705 d o .  

See  footno tes a t  end o f  t ab l e .  

I DATTC 
COM-
PLET -

ED 

1955 

--

1 95 7 

1 955 

1 960 

1 955 

1 956 

1 95 7 

- -

- -

- -

- -

- -

1 966 

- -

1952 

1 945 

1 95 5  

- -

1 95 3  

1 956 

1 95 7 

1 960 

1 960 

DEPTH CASING I�ATER -
OF Dlil}l- BEAR -

\�ELL ETER ING 
(FT) ( IN) UNITS 

230 14 Pb 

2 5 0  1 2  Pb 

200 12 Pb 

300 14 Pb 

300 14 Pb 

2 75 12 Pb 

300 14 Pb 

230 ll  P b  

200 14 Pb 

205 14 Pb 

200 14 Pb 

200 14 Pb 

200 14 Pb 

240 14 Pb 

- - - - Pb 

1 1 5  1 4  Pb 

200 14 Pb 

225 14 Pb 

200 14 Pb 

180 16 Pb 

200 ± 1 2  Pb 

200 ± 1 2  P b  

200 ± 12 Pb 

200 ± 12 Pb 

I 

Tab l e  4 .  - -Records of Hel l s  and Spr ings - -Cont inued 

ALTITUDE 
OF LAND 
SURFACE 

(FT) 

1 , 6  77 

1, 661 

1 , 649 

1 , 654 

1 , 653 

1 '  65 7 

1 , 6 52 

1 , 633 

1 , 62 8  

1 , 652 

1,  6 18 

1 , 6 1 3  

1 , 608 

1 '  56 7 

1 , 5 9 7  

1 '  590 

1 , 5 86 

1' 5 70 

1, 5 90 

1 , 6 2 2  

1 , 580 

1' 580 

1 , 5 82 

1, 592 

HATER LEVEL 

ABOVE (+) 
BELO\� LAND 

SURFACE DATml 
(FT) 

92 . 8  
1 2 9 . 1  

1 1 1 . 0  

90 

90 

90 

90 

100 

100 . 4  

8 8 . 9  

101 . 7  

124 . 7 

- -

1 15 . 7  

80 . 2  

- -

7 5  . 3  
103 . 0  

8 1 . 2  
104 . 6  

8 1 . 1  

- -

61 . 1  

4 0 . 4  
8 9 . 9  

74 .4 

76 .6  

80 . 0  

DATE OF 
�IEASURHIEn 

Jan. 
Jan.  

Jan . 

May 

Jan . 

Jan . 

Feb . 

Feb . 

Jan. 
Feb . 

Jan . 
Feb . 

1 0 '  1 956 
1 6 ,  1 96 9  

d o .  

- -

1 955 

1 95 3  

1 95 7 

1 95 2  

2 9 ,  1969 

22,  1957  

1 9 ,  1 96 8  

3 1 ,  1 969 

--

3'  1 96 9  

5 '  1 96 9 

- -

1 0 ,  1 953 
4, 1 9 6 9  

1 0 ,  1 956 
4' 1 96 9  

d o .  

- -

Sep t .  2 7 ,  1 96 0  

Jan.  1 3 '  1 964 
Jan. 15 , 1 96 9  

d o .  

d o .  

d o .  

}lET HOD 
OF 

LIFT 

N 

T , B  

T , B  

T , B  

T , B  

T , B  

T , B  

T , B 

T , B  

T , B  

T , B  

T , B  

T , B  

T , B  

N 

- -

N 

T , B  

T , B  

T , B  

T , B  

T , B  

T , B  

T , B  

YIELD 
IN DRAI� - EST IMA'iED 

USE: (GALLONS DOHN ACRES 
OF PER It-: IRRIGATED REMARKS 

hfATER MINUTE) FEET 1 96 8  

u - - - - I - - 11 

Irr 2 5 0  R - - - -

u 100 R 60 - -

Irr 1 5 0  R - - - -

Irr 250 R 185 R 30 

Irr 150 R 160 R 2 5  

Irr 100 R 1 5 0  R - -

Irr 150 R - - 44 

Irr - - - - - - 11 
Irr 150 R - - - -

Irr - - - - - - \�e l l  n o t  used i n  1968 . 

Irr - - - - - - Do. 

Irr -- - - - - D o .  

Irr 450 R 1 5  7 90 

u - - - - - - Well des troyed Dec . 4 ,  
1969.  

- - - - - - - - y 

u - - - - - - 11 

Irr 200 R - - - - Not us ed in 1 968 . 

Irr - - - - - - I 

Irr 550 R - - - -

Irr - - - - - -

Irr -- - - - -

Irr - - - - - -

Irr - - - - - -



\IELL Oh'NER 

I LD -13 -33 - 706 \.J . Tabor 

707 d o .  

708 d o .  

709 R .  Nipper t 

710 d o .  

-;, 7 1 1  d o .  

71Z  do .  

713 B .  King 

714 P .  Conant 

7 1 5  G .  Reed 

716 K .  NcSpadden 

1\.) 7 1 7  do . 

718 H . E .  Sharp 

7 1 9  J . \1 .  Tabor 

801 h'. Tabor 

802 d o .  

803 d o .  

804 d o .  

805 d o .  

806 J . H .  King 

807 C .  Ves ta l  

808 d o .  

8 0 9  d o .  

901 J .\.J.  Tabor 

See footno tes a t  end of tab l e .  

DATE DEPTH 
CON- OF 
PLET - \IELL 

ED (FT) 

1 960 200 ± 

1965 200 ± 

1962 200 ± 

1954 245 

1 964 Z05 

1 962 2 10 

1 968 2 10 

1 94 8  Z 5 0  

- - Z 5 0  

1963 180 

- - 200 

-- zoo 

- - 224 

1 963 ZZ5 

1 956 z oo ± 

1956 zoo ± 

1 95 6  zoo ± 

1 95 6  zoo ± 

1 9 5 6  2 0 0  ± 

1 95 3  2 5 0  

1 9 5 0  9 6  

1 9 5 0  Z 5 0  

1 9 5 0  2 3 5  

- - 1 5 0  

--- ---

CASING \·lATER-
DIAN- BEAR -
ETER ING 
(IN) UNITS 

1 2  Pb 

1 0  Pb 

1 2  Pb 

1 2  Pb 

14 Pb 

1 Z  Pb 

14 Pb 

14 Pb 

lZ Pb 

14 Pb 

16 Pb 

14 Pb 

16 Pb 

- - Pb 

12 Pb 

l Z  Pb 

l Z  Pb 

l Z  P b  

l Z  P b  

1 2  Pb 

1 2  Pb 

14 Pb 

14 Pb 

16 Pb 

I 

Table 4 . - -Records of Hells  and Spr ings - -Continued 

HATER LEVEL 

ALTITUDE ABOVE (+) 
YIELD 

IN DRA\·1 - ESTUL<\TED 
OF LAND BEL0\1 LAND DATE OF NET HOD USE (GALLONS DO\·IN ACRES 
SURFACE SURFACE DATUH NEASUREHENT OF OF PER IN IRRIGATED RHk\RKS 

(FT) (FT) LIFT HATER HI NUT E )  FEET 1968 

1 , 58 2  8 7 . 6  IJan.  15'  1969 T , B  Irr - - - - - -

1 '  5 8 9  70 . 2  Jan . 1 6 '  1 9 6 9  T , B  Irr - - - - I - -

1 '  5 92 86 . 6  Jan . 1 5 '  1 96 9  T , B  Irr - - - - - -

1 ,  5 93 82 . 5  Jan . 1 6 '  1 96 9  T , B  Irr 2 00 R 1 1 3  - -

1 , 5 9 1  - - - - T , B  Irr - - - - - -

1 , 5 9 1  8 1 . 0  Jan . 1 6 '  1 9 6 9  T , B  Irr Z50 R 1 15 - -

1 '  6 18 - - - - T , B  Irr -- - - - -
1 , 608 -- -- T , B  Irr - - - - - -

1 , 6 32 - - - - T , B  Irr - - - - - -
1 , 6 1 Z  - - - - T , B  Irr 300 E - - 6 5  

1 , 604 80 an . 1969 T , B  Irr 2 5 0  R 1 Z O  - -

1 , 605 8 0 . 4  Jan . 2 9'  1 96 9  T , B  Irr 300 R 1 2 0  R - -

1 , 6 14 84 . 7  d o .  T , B  Irr 2 00 E - - - -
1 , 6 Z 5  1 1 7 . 8  an.  3 1 '  1 96 9  T , B  Irr 300 R - - - - N o t  used i n  1 9 6 7  & 6 8 .  

1 , 5  70 71 . 9  an .  15 ' 1969 T , B  Irr - - - - - -

1 , 5 72 6 8 . 1  d o .  T , B  Irr - - - - - -

1 '  5 78 70 . 3  d o .  T , B  Irr - - - - - -
1 '  5 6 9  70 . 7 d o .  T , B  Irr - - - - - -

1 ,  5 7 2  78 . 0  d o .  T , B  Irr - - - - - -

1 ,  5 9 1 84 . 7  an . 1 7 , 1 96 9  T , B  It-r - - - - - - Not used s ince 1 965 . 

1 ,  5 6 5  54 . 8  · eb .  3 '  1 96 9  T , G  Irr - - - - - - Irrigated 240 acres in 
1 968 from 5 wells -
LD- 13-33-807  to 809,  
904, and 905.  

1 '  568  8 9 . 1  d o .  T , G  Irr - - - - - -

1 '  568  74 . 6  d o .  T , G  Irr - - - - - -

1 ,  5 5 8  4Z . l  �an . 1 0 '  1 956 T , B  Irr - - - - - - �· 
4 9 .  z !Feb . Z 8 ,  1 96 Z  



N 
N 

�·.· 

-:: 

.. 

\;ELL OHNER 

LD-13 -33 -902 I .  Smith 

903 \.J . Goodman 

904 C .  Ves t a l  

905 d o .  

906 H. He l ls 

34 -101 H .  Poole 

102 R . �l .  \�e l l s  

103 A . A .  Lindsey 

2 0 1  �.Jindberry Es t .  

2 02 d o .  

401 B .  Hunter 

402 H. Beckne l l  

403 A .  Cunningham 

404 d o .  

405 H. Beckne l l  

406 B. Hunter 

4 0 7  S . P .  Robertson 

408 d o .  

4 0 9  d o .  

4 1 0  d o .  

4 l l  d o .  

5 0 1  J .  Hunter 

502 d o .  

503 R .  Smith 

504 H. Kub icek 

See footnotes a t  end of t ab l e .  

DATE 
COH-
PLET-

ED 

--

1 95 2  

1 95 0  

1 950 

- -

1 964 

- -

- -

1 9 5 3  

1 966 

--

1956 

1 9 5 1  

1951  

1 95 7 

- -

- -

1 96 0  

- -

- -

- -

1 95 3  

1 960 

1956 

1955 

DEPTH CASING HATER-
OF DIAH- BEAR -

\�ELL ETER ING 
(FT ) ( IN) UNITS 

130 16 Pb 

160 12 Pb 

200 14 Pb 

168 14 Pb 

150 -- Pb 

2 5 0  16 Pb 

86 6 Q a 12 

140 6 Pb 

14 7 14 Pb 

90 5 Pb 

158 - - Pb 

1 5 0  12 Pb 

6 5  - - Pb 

6 5  - - Pb 

150 -- Pb 

150 - - - -

130 16 Pb 

130 ' 14 Pb 

130 12 Pb 

130 14 Pb 

130 14 Pb 

150 12 Pb 

1 5 0  12 Pb 

190 14  Pb 

1 2 0  1 4  Pb I 

Table 4 .  - -Records of Hel l s  and Spr ings - -Cont inued 

HATER LEVEL 

ALTITUDE ABOVE (+) 
YIELD 

ll\ ORA\� - EST IMATED 
OF LAND BELO\; LAND DATE OF NET HOD USE (GALLONS DOH:\ ACRES 
SURFACE SURFACE DATU�! HEASUREHENT OF OF PER 1� IRRIGATED RE}L.'>,.RKS 

(FT) (FT) LIFT \�ATER NINUTE) FEET 1968 

1' 566 2 1 . 1  Jan . 10'  1956  T,G Irr - - - - - - y 
4 2 .4 Feb . 5 , 1969 

1 , 540 3 5  1 9 5 2  S , E  s 50 E - - - -

1 , 5 5 8  8 1 . 0  Feb . 3 ,  1969 T,G Irr - - - - - -

1 ,  5 5 8  7 9 . 8  d o .  T , G  Irr - - - - - -

1 ,  562 5 0 . 8  Feb . 5 '  1969  T , B  Irr - - - - - - Not used in 1 968 . 

1 ,  563  -- - - T , B  Irr 300 R - - 75 

1 ,  5 70 7 1 . 5  Feb . 6 '  196 9 C , i.J o , s  3 - - - -

1 , 5  75 1 l l . 5  d o .  c ,  \; D 3 R - - - -

1 , 54 1  74 - - N u - - - - - -

1 , 54 0  6 3 . 1  Feb . 6 '  1969  C , E  o , s  1 0  - - - -

1 , 56 0  - - - - T u - - - - - -

1 ,  583 9 9 . 4  lar . 2 1 ,  1 96 9  T , B  Irr - - - - - - Irr igated 150 acres in 
1968 from 3 wells -
LD- 1 3 - 34-402,  506, and 
5 0 7 .  

1 ,  5 75 - - - - T , B  Irr - - - - 4 0  

1 '  5 7 0  - - - - T , B  Irr -- -- 40 

1 , 5 83 -- - - T , B  Irr - - - - 35 

1 , 55 8  - - - - T u - - - - - -

1 , 58 0  92 . 8  fApr . 1 5 ,  1969 T , B  Irr 400 R 30 E 5 0  

1 ,  5 6 2  74 . 6  d o .  T , B  Irr 100 R 45 E 3 0  

1 ,  560 7 1 . 9  d o .  T , B  Irr 250 R 45 E 4 0  

1 '  5 70 105 . 0  d o .  T , B  Irr 150 -75 R 14 E 3 0  

1,  560 8 9 . 5  d o .  T , B  Irr 125 R 30 E - -

I , 54 8  - - - - T , B  Irr 250 R - - l lO 

1 , 5 5 2  - - - - T , B  Irr 250 R - - 110 

1 ,  554 - - - - T Irr 600 R - - 13 7 

1 , 54 8  - - - - T , B  Irr 450 R - - - - I 
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LD -13 -34 -505 H.  Kubicek 

5 06 H .  Beckne l l  

5 0 7  d o .  

508 d o .  

601  B .  Conley 

602 \i . Hosely  

603 J.  Conley 

604 d o .  

605 W. Hos e l y  

7 0 1  J .  Rob er t s on 

702 J .  Rine 

703 d o .  

704 1. Pmve l l  

705 F. \;ord 

801  J .  Hunter 

802 d o .  

803 d o .  

804 --

805 --

806 - -

8 0 7  B .  Conley 

808 J. Hur s t  

809 J. Hunter 

810  L .  Powe l l  

S e e  footnotes a t  end of t ab l e .  

DATE 
COH-
PLET -

ED 

1960 

1 95 7 

195  7 

195 7 

1954 

195 9 

1965 

1 958 

1 966 

1 9 5 5  

- -

1 963 

1 95 7 

- -

1 94 8  

1 95 3  

- -

- -

- -

--

- -

1963 

195  7 

1 96 5  

DEPTH CASING \;ATER-
OF DIAH- BEAR -

HELL ETER ING 
(FT) (IN) UNITS 

132  14  Pb 

1 5 0  - - Pb 

1 5 0  - - Pb 

1 14 - - Pb /Qa l2 

108 - - Pb /Q a l2 

100 1 2  P b /Qal2 

1 15 - - Pb /Q a l2 

120 - - Pb /Q a l2 

100 12 Pb /Q a l2 

1 93 14 Pb 

180 - - Pb 

180 -- Pb /Q a l2 

1 76 - - Pb 

180 - - - -

1 2 6  - - Pb 

1 10 14 Pb 

100 - - Pb 

- - - - - -

- - - - - -

- - - - - -

1 74 - - Pb 

1 1 0  - - Pb 

1 5 0  - - Pb 

1 5 0  - - Pb 

I 

Tab l e  4 . - -Records of \.Jel l s  and Spr ings - -Continued 

\;ATER LEVEL 

ALTITUDE ABOVE (+) 
YIELD 

IN DRAW- EST IMATED 
OF LAND BELQ\; LAND DATE OF HETHOD USE (GALLONS DOWN ACRES 
SURFACE SURFACE DATUH HEASUREHENT OF OF PER IN IRRIGATED REMARKS 

(FT) (FT) LIFT HATE R  HI NUT E )  FEET 1 968 

1 , 5 2 1  4 5 . 4  l1ar . 2 1 ,  1969 T , B  Irr 450 R - - 160 

1 , 5 8 8  - - - - T , B  Irr - - - - - - See remarks under >ve l i  
1 3 - 34-402 . 

1 , 5 8 9  - - - - T , B  Irr -- -- - - Do. 

l ,5 72 4 5 . 1  Har . 2 1 ,  1 9 6 9  T , B  Irr - - - - 4 0  

1 '  5 1 0 - - - - - - u 1 2 0  R - - - - Well  repor ted to y ie l d  
1 2 0  gpm. 

1 , 5 1 1  5 9  . 0  Mar . 2 5 ,  1969 N u - - - - - -

l '  5 0 9  5 5 . 1  d o .  T , E  Irr 325 R - - 2 5  

l '  5 1 0  - - - - T , B  I r r  300 R - - 2 5  

1 , 5 0 9  - - - - T , E  Irr 140 R - - 30 

1 , 5  7 l  1 1 2 . 0  �lar . 2 6 ,  1 9 6 9  T , B  Irr 2 2 5  R - - 60 

l,  542 6 8 . 6  Apr . 9 , 1 96 9  T , B  Irr 600 R - - 50 

l'  5 1 5  36 . 6  d o .  T , B  Irr 350 R - - 35 

1 , 54 2  - - - - T , E  Irr 150 R - - 3 0  

l , 54 9  - - - - T , B  Irr - - - - - -

l ,  5 2 2  3 7 . 2 Jan. 10,  1 95 3  T , B  Irr 900 R - - - - y 
3 8 . 0  Feb . 2 '  1 9 6 1  

l ,  5 2 0  38 . 7  Jan . 9' 1954 T , B  Irr 900 R - - 1 5 5  y 
48 . 8  Jan . 1 9 ,  1 96 8  

l '  5 2 5  6 3 . 9  Jan.  9 '  1 95 5  T , B  Irr 5 0 0  R - - 40 y 
43 . 6  Jan . 1 9 ,  1 96 8  

- - - - - - N u - - - - - - \>Je l l  des t r oyed . 

- - - - - - N u - - - - - - Do. 

- - - - - - N u - - - - - - Do. 

1 , 5 2 0  - - - - T , B  Irr -- - - - -

1 , 54 9  - - - - T , B  Irr 300 R - - 60 

l,  538  - - - - T , B  Irr 1 , 000 R - - 7 0  

l '  5 2 2  5 1 . 3 �pr . 1 0 ,  1 9 6 9  T , B  Irr 400 R - - 40 
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LD -13 -34 -8 1 1  J .  Hunter 

8 1 2  d o .  

8 1 3  Q .  \H lson 

8 14 --

901 J. Hurs t 

902 d o .  

903 B. Nmve l l  

904 --Fos ter Bros . 

905 d o .  

906 - -He d ley 

907 d o .  

908 d o .  

909 d o .  

9 1 0  d o .  

9 1 1  J .  Conley 

9 1 2  M.  Wa tson 

9 1 3  do . 

914 F .  Dennis 

9 15 d o .  

916 d o .  

9 1 7  d o .  

35 -701 R .  Honr oe 

702 - -

36 -801 C i ty of Q uanah, 
l<e l 1  Ill 

802 C i ty of Quanah, 
l<e11  l/2 

See footno tes at end of t ab l e .  

DATE 
COH-
PLET-

ED 

1 953 

1959 

1955 

- -

1 963 

1 963 

1 9 5  7 

1955 

1 964 

1956 

1 95 6  

1 956 

1956 

1 95 6  

1955  

1 95 7 

1 95 7 

1 968 

1963 

1 965 

1 9 6 1  

- -

- -

1930 

1 93 0  

DEPTH CASING HATER-
OF DW!- BEAR-

I< ELL ETER ING 
(FT) ( IN) UNITS 

100 -- Pb 

150 - - Pb 

1 1 0  - - Pb 

Spr ing - - Pb 

120  16  Pb /Qa l2 

120  14  Pb/Q a l2 

1 1 0  14 Pb/Qa 12 

105 16 Pb/Qa 12 

13 7 8 Pb/Qal 2 

85 6 Pb/Qal2 

85 8 Pb/Q a l2 

70 6 --

1 1 0  6 Pb /Qal2 

1 10 8 Pb/Qal2 

135  14  Pb /Qal2 

90 1 2  Pb/Qal 2 

90 1 2  Pb/Qal2 

90 14 Pb /Q a l 2 

1 1 5  1 4  Pb /Qa12 

90 14 Pb /Q a12 

1 15 14 Pb/Qal2 

78 1 2  Pb/Qal2 

102 12 Pb/Qa 12 

8 9  1 6  Q a 1 2 

95 1 6  Qal2 

-- 1 

a 

Tab l e  4 .  - -Records of \.Jells  and Spr ings - -Cont inued 

HATER LEVEL I 
YIELD I 

ALTITUDE ABOVE (+) IN DRAW- ESTUk\TED 
OF k\ND BEL0\-1 LAND DATE OF HETHOD USE (GALLONS D0\1N ACRES 
SURFACE SURFACE DATUH HEASUREHENT OF OF PER IN IRRIGATED REHARKS 

(FT) (FT) LIFT HATER MINUTE) FEET 1968 

l' 528 48 . 1  Apr . 9,  1969 T , E  lrr 2 00 R - - 2 5  

l , 548 - - - - T , B  Irr 500 R - - 70 

l , 5 23 - - - - T , B  Irr 500 R - - 5 5  

1 , 450 + -- F l o\.JS s 3 5 0  -- - -

l ,  528 - - - - T , B  Irr - - - - - - N o t  used i n  196 7 & 68 . 

l ,  5 3 1  - - - - T , B  u - - -- -- Do. 

1 , 5 2 8  5 8 . 7  l-1ar .  2 3 ,  1 9 6 9  T , B  Irr 140 R - - 15 

1 , 526 5 9 . 6 d o .  T , B  u 200 R - - - - Not us ed in 1 9 6 7  or 6 8 .  

l '  5 2 5  - - - - S , E  u 200 - - - - Do. 

l' 549 64 . 9  Har . 2 5 ,  1969  N u - - - - - -

1 , 540 66 d o .  N u - - - - - - I l '  54 7 - - - - N u - - - - - -

l ,  544 6 8 . 2  Har . 2 5 ,  1 96 9  N u - - - - - -

1 , 54 1  6 0 . 0  d o .  N u - - - - - -

l '  5 1 4  65 . 5  jHar .  2 5 ,  1 9 6 9  T , B  lrr 450 R - - 4 5  

1 , 5 04 Not us ed in 1 9 6 7  & 6 8 .  
' -- - - T , E  lrr 2 00 R - - - -

l , 4 9 7  46 . 8  lar .  2 6 '  1 9 6 9  T , E  Irr 5 0  R - - - - Do. 

l '  52 7 4 5  1 96 8  S , E  Irr 70 R - - 2 5  

1 , 5 2 2  54 . 2  June 5 '  1969 T , B  Irr - - - - - - N o t  used i n  1967  & 6 8 .  

l ,  5 2  7 4 5  - - S , E  Irr 150 R - - 2 5  

l ,  5 1 9  6 2 . 3  �une s ,  1 9 6 9  T , B  Irr 1 75 R - - 4 0  

1 , 490 5 9 .6 fApr . 1 7 '  1969 T , B  Ir r 50 R 15 3 

l ,  54 1 76 . l  d o .  T , E  Irr 5 0  R - - - -

1 , 440 1 1  1930 -- u - - - - - - Abandone d .  
32 1938 

1 , 440 16 fAug . 1 93 0  - - u - - - - - - Do.  

I 
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804 B . B .  Thrash 

805 Dr . S i t ta 

806 d o .  

8 0 7  E .  Wofford 

808 B . B .  Thrash 

809 do . 

8 1 0  Dr . S it ta 

901 H. Reinhardt 

902 B . B .  Thrash 

903 d o .  

904 d o .  

905 M . H .  Henders on 

906 d o .  

907 B . B .  Thrash 

4 1 -101 I< . Tabor 

102 E .  V .  Perkins Il l 

2 0 1  V .  Tabor 

3 0 1  - -

302 V .  Tabor 

3 03 d o .  

304 d o .  

305 d o .  

S e e  footno t e s  at end o f  tab l e .  

DATE 
CON-
PLET-

ED 

1 93 0  

1956 

1940 

1 96 5  

- -

- -

- -

1 954 

1 95 5  

- -

- -

- -

- -

--

- -

1962 

1 96 0  

1953 

--

1 95 3  

1 95 4  

1 953 

- -

DEPTH CASING \vATER-
OF DIAN- BEAR -

HELL ETER ING 
(FT) (IN) UN1TS 

100 16 Qa12 

5 6  1 4  Q a l2 

5 5  12 Qa1
2 

65 7 Q a 12 

54 10 Qa12 

4 8  1 4  Q a 12 

60 14 Qa1 2 

65 14 Qa12 

5 6  16 Qa12 

36 1 8  Q a t 2 

3 1  16 Qa12 

3 2  1 8  Q a 1
2 

44 14 Qa12 

54 14 Qa12 

Spr ing - - Qa1 2 

200 ± 12 Pb 

4, 769 - - - -

2 5 0  - - Pb 

-- -- Pb 

146 16 Pb 

2 2 5  1 4  P b  

265 16 Pb 

- - - - - -

T ab l e  4 .  - -Records o f  Hel l s  and Spr ings - -Cont inued 

\·lATER LEVEL 
YIELD 

ALTITUDE ABOVE (+) IN DRAW - EST IH�TED 
OF LAND BELOH LAND DATE OF �IETHOD USE (GALLONS DOi·iN ACRES 
SURFACE SURFACE DATUN NEASURENENT OF OF PER IN IRRIGATED REHARKS 

(FT) (FT ) LIFT HATER NINUTE) FEET 1 96 8  

1 , 440 1 5  Aug . 1930 -- u -- - - - - Abandoned . 

1 , 440 3 1 . 2  Apr . 1 8 '  1 96 9  T , B  Irr 150 R 18 E - -

1 , 434 30 d o .  T , E  Irr 35 - - 10 Field conductance 105 0 .  

'!} 
1 , 4 3 0  2 8  . 5  d o .  S , E  Irr 40 20 5 

1 , 44 2  3 3 . 8  d o .  T , E  Irr 90 20 3 0  

1 , 432 28 . 3  d o .  T , B  Irr 150 R 12 E 3 0  

1 , 440 34 . 8  d o .  T , B  Irr 125 R 18 E 2 0  

1 , 44 1  36 . 7  d o .  T , B  Irr 6 5  R 14 E 1 5  

- - - - - - - - u - - - - - - Abandoned . 

1 , 4 3  7 2 0 . 2  Apr . 1 8 '  1 9 6 9  T , E  Irr 2 00 R l3 E 20 902 , 903,  & 904 us ed 
together . 

1 , 440 1 9 . 3  d o .  S ) E  Irr 100 R 10 E - -

1 , 4 3 1  l l . 5  d o .  T , E  Irr 100 R 1 7  E - -

1 , 4 5 0  3 0 . 8  d o .  T , B  Irr 100 R 10 E 15 

1 , 4 5 1  3 1  Nar .  2 '  1969 T , B  Irr 100 R - - 1 5  R e d  bed a t  5 0  f t . 

1 , 420 + Apr . 1 8 ,  1 96 9  F l ows s 25 E - - - -

1 , 604 - - - - T , B  Irr -- - - - -

1 ,  643 - - - - N N - - - - - - O i l  t es t .  Bas e o f  San 
Angelo Sand s t one at 400 
f t .  

1 , 6 1 0  l l 8 . 4  Feb . 6, 1 96 9  T , B  Irr -- - - - -

1 , 610  83 . 0  Jan . 1 0 ,  1 956 N u - - - - - - }) 
104 . 9  Jan. 1 7 ,  1968 I 

- - 86 . 0  Feb . 1 953 - - u - - - - - - \.Je 11 des troyed . 

l , 5 6  7 109 . 6  Feb . 6 ,  1 96 9  T , B  Irr - - - - 60 

1 , 56 9  93 . 0  d o .  T , B  u - - - - - - Repor ted 'vater 1 1 s a l t y 1 1 • 

- - - - - - - - u - - - - - - He l l  des troyed 1 96 1 .  I I 
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I< ELL OWNER 

LD - 1 3 -4 1 -306 M . E .  \-Ia tson 

307 l.J" .  Mitche l l  

308 d o .  

309 d o .  

3 1 0  V.  Tabor 

3 1 1  C .  Ves tal 

312 L .  Morgan 

401  T .  W i l l ims on 

402 C lose Es t .  

403 d o .  

404 J .  Finley 

405 R .  Nippert 

406 d o .  

4 0 7  J .  R .  Dowler 

408 d o .  

4 0 9  R .  Nippert 

4 1 0  d o .  

4 1 1  d o .  

4 1 2  --Has s e l  

4 13 E .  Johnson 

4 14 d o .  

5 0 1  P .  Rat l if f  

5 0 2  J . �1 .  F inley 

S e e  footnotes at end of tab l e .  

DATE DEPTH CASING l<ATER-
COM- OF DIAM- BEAR -
PLET - l<ELL ETER ING 

ED (FT ) ( IN )  UNITS 

1955  1 5 0  1 4  Pb 

1 963 220 -- Pb 

1 95 5  150  -- Pb 

- - 150 - - Pb 

1956 150 1 2  Pb 

1958  130 - - Pb 

1 96 5  1 7 5  5 Pb 

- - 2 75 - - Pb 

-- 245 1 6  Pb 

-- 2 2 6  1 6  - -

1 963 240 16 Pb 

1952  200 -- Pb 

1961  200  - - Pb 

1960 245 - - Pb 

1 95 5  200 14 Pb 

1 9 5 9  2 0 0  - - Pb 

1961  200 - - P b  

1 9 6 1  2 0 0  - - P b  

- - 230 -- Pb 

1958 248 -- Pb 

1 96 2  208 - - Pb 

1948 266 -- Pb 

1 95 6  1 5 0  1 4  Pb 

Tab le 4 . - -Records of \.Jells and Spr ings - -Cont inued 

"ATER LEVEL 

ALTITUDE ABOVE (+) YIELD 
IN DRA"- ESTIMATED 

OF LAND BELO\; LAND DATE OF METHOD USE (GALLONS DOWN ACRES 
SURFACE SURFACE DATml MEASUREMENT OF OF PER IN IRRIGATED REMARKS 

(FT) (FT) LIFT l<ATER MINUTE)  FEET 1968 

1 , 5 7 1 5 5 . 9  Jan. 10,  1 956 T , B  u - - - - - - y I 
74 . 5  Jan. 17,  1 96 8  

1 ,  562 83 .2  Feb . 6 ,  1 9 6 9  T , B  Irr 6 5 0  R - - 100 

1 , 58 2  - - - - T , B  Irr - - - - - - N o t  used i n  1 96 8 . I 
1 ,  5 5 5  80 . 0  Feb . 6 ,  1 9 6 9  N u - - - - - -

l ,  5 5 5  - - - - T , B  Irr -- - - 4 0  

1 ,  5 9 3  - - - - T , B  u - - - - - - Not u s e d  in 1 9 6 7  & 68 . 

1 , 6 13 - - - - - - s - - - - - - - -

- - - - - - - - u - - - - - - "e l l  des troyed . 

1 , 6 1 2  83 . 8  Oc t .  14,  1960 T , B  Irr 5 0 0  R - - - -

1 , 60 1  78 . 0  d o .  T , B  Irr 500 R - - - -

1 ,  5 8 2  5 6 . 8  Jan . 6 '  1 95 8  T , B  Irr 450 R - - 5 5  
6 8 . 6  Jan .  2 7 ' 1 96 0  
68 . 5  Dec .  1 9 '  1 96 0  

1 ,  5 8 8  65 . 8  Jan . 8 ,  1 9 5 4  T , B  Irr - - - - 80 y 
1 0 9 . 0  Jan. 1 1 ,  1968 

1 , 602 - - Apr .  3 0 ,  1 96 9  T , B  Irr - - - - 80 

1 , 602 - - - - T , B  Irr - - - - 4 0  

1 ,  602 94 . 2  June 3 ,  1969 T , B  Irr - - - - 3 0  

1 , 5 93 - - - - T , B  Irr -- - - 80 

1 , 5 8 9  - - - - T , B Irr - - - - 8 0  

1 ,  583 - - - - T , B  Irr 430 R - - 80 

1 , 6 10 136 0 5 May 1 ,  1 969 T u - - - - - -

1 , 58 9  1 1 8 . 9  d o .  T , B  Irr 200 R - - 3 0  

1 , 580 - - - - T , B  Irr 5 00 R - - 80 

1 '  598  8 7 . 9 Jan . 1 0 '  1 95 3  T , B  Irr 500 R - - l 3  "e l l  dril led to 1 2 9  f t .  
100 . 4  J a n .  1 7 ,  1968  in 1948.  Deepened i n  

1 9 6 3 .  -y 

- - - - - - - - u - - - - - - l<e l l  abandoned 1 96 3 . 
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5 04 

5 05 

506 

6 0 1  

602 

603 

604 

605 

606 

607 

608 

609 

610 

6 1 1  

6 12 

6 1 3  

6 14 

6 15 

6 16 

6 1 7  

6 1 8  

6 1 9  

6 2 0  

6 2 1  

0\INER 

J . H .  F in l ey 

G .  G i l l  is p ie 

J . L .  F inley 

E .  Howard 

D .  Newman 

d o .  

R . E .  Sul l ivan 

. 

L .  Bu t ts 

d o .  

d o .  

O . H .  Brandon 

C . ll .  But ts 

d o .  

L .  Moore 

V. Sparkman 

F .  Barbee 

J. Brandon 

0. Brandon 

D. Newman 

B .  Sparkman 

d o .  

V .  Sparkman 

d o .  

T .  Barbee 

R . C .  S u l l ivan 

See footnotes at end of t ab l e .  

DATE 
CON-
PLET-

ED 

1 956 

1 962 

1 965 

- -

1 95 1  

1 952 

1952 

1955 

1 955 

1956 

1 946 

--

1 95 9  

- -

--

1 956 

1 963 

- -

1 965 

1 953 

1 95 2  

1 95 2  

1 95 3  

1 945 

1963 

DEPTH CASING \lATER -
OF DW!- BEAR-

HELL ETER ING 
(FT) ( IN) UNITS 

165 14 Pb 

185 - - Pb 

240 - - - -

180 - - - -

125 16 Pb 

1 1 7  14 Pb 

125 14 Pb 

1 2 0  1 4  Pb 

93 14 Pb 

2 12 1 2  Pb 

1 1 0  1 2  P b  

1 0 0  - - Pb 

150 - - P b  

1 1 0  14 Pb 

100 - - Pb 

80 -- Pb 

135 - - Pb 

120  - - Pb 

2 10 - - Pb 

120 - - Pb 

1 2 0  - - Pb 

120  - - P b  

120  -- Pb 

110  6 Pb 

1 98 - - Pb 

Tab l e  4 .  - -Records of \.Jel l s  and Springs - -Cont inued 

\lATER LEVEL 
YIELD 

ALTITUDE ABOVE (+) IN DRA\1 - ESTU!.�TED 
OF LAND BELOH LAND DATE OF �!ETHOD USE (GALLONS DOHN ACRES 
SURFACE SURFACE DATUH NEASURE�!ENT OF OF PER IN IRRIGATED REHARKS 

(FT) (FT) LIFT \lATER HINUTE) FEET 1968 

- - - - -- -- u - - - - - - H e l l  abandoned 1 96 2 . 

1 , 5 7 9 1 1 1 .6 Apr . 2 9 , 1 96 9  T , B  Irr - - - - 40 

l'  5 90 - - -- T u - - - - - -

l ,  5 7 9  - - - - T , E  Irr -- - - - -

l '  5 70 63 . 8  Jan.  10'  1 95 3  N u - - - - - - }) 
65 . 8  Mar . l ,  1 96 2  

l '  5 5 5  5 0  . l  J a n .  1 0 ,  1 95 3  T u - - - - 55 }) 
6 8 . 7  Apr .  1 0 ,  1969 

- - 6 5  Jan . 1952 - - u - - - - - - Des troyed . 

-- 6 9 . 0  Oc t .  14'  1 960 - - u - - - - - - D o .  

- - 6 1 . 8  d o .  - - u - - - - - - Do . 

1 , 560 5 8 . 0  d o .  T , B  Irr 700 R - - 1 2 0  

- - - - - - T , B  u - - - - - - He l l  destroyed . 

1 , 54 8  - - - - T , E  Irr 200 R - - - -

1 , 5 5 3  6 2 . 2  Apr . 14 ' 1969 N u - - - - - -

1 , 546 46 . 6  Jan.  10,  1 95 3  T , B  Irr - - - - - - }) 
5 5 . 6  Apr . 14 ' 1 96 9  

1 , 542 4 9 .4 d o .  T u - - - - - -

1 , 548 - - - - T , B  Irr 300 R - - 35 

l , 55 0  58 . 5  Apr . 1 5 '  1 96 9  T , B  Irr 300 R - - 1 2  

1 '  569  - - - - S , E  Irr - - - - - - N o t  used in 1 968 . 

1 , 558 -- - - T , E  Irr 450 R - - - -

1 , 553  58 . 6  Apr . 1 0 ,  1969 T , B  Irr - - - - 2 0  

l ,  549 64 .4 d o .  T , B  Irr - - - - 2 0  

1 , 5 5 1  54 . 4  d o .  T , B  Irr 300 R - - 2 0  

1 ,  554 -- -- T , B  Irr 300 R - - 2 0  

1 ,  5 7 8  54 .4 June 3' 1 96 9  - - s - - - - - -

1 , 5 5 9  80 . 0  Apr . 2 9' 1 96 9  T u - - - - - -
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LD -13 -4 1 - 701 F.  Gregory 

702 A. i.Ji l s on 

703 F .  Gregory 

704 A. i.J i l s on 

705 C .  Lockhart 

901 S .  Quisenberry 

902 S .  Brmvn 

903 C . H .  Butts 

904 B. HcD a n i e l  

905 J .  Q u isenberry 

906 \.J . Davis 

907 d o .  

908 C. Barbee 

4 2 - 1 0 1  J .  Good 

1 0 2  C .  Haynes 

1 0 3  B .  Parker 

104 N. Smith 

105 R.  Henderson 

106 \.J . W i l s on 

1 0 7  C .  Ves t a l  

1 0 8  B .  Parker 

1 0 9  J .  Good 

2 0 1  d o .  

202 d o .  

4 0 1  L .  But ts 

S e e  footnotes a t  end o f  t ab l e .  

DATE 
COH-
PLET -

ED 

1 96 0  

1 95 7 

1 96 2  

1 96 1  

1 9 6 5  

1 95 5  

1 95 8  

1 95 3  

1 96 3  

1 95 5  

1 95 7 

1 9 6 2  

1 95 5  

1 95 5  

- -

1 95 4  

- -

1 9 5 6  

1 95 3  

1 9 5 9  

1 9 6  7 

1 9 5 3  

1 9 6 4  

1 96 2  

1 944 

DEPTH CAS ING \·lATER-
OF DIAH- BEAR-

WELL ETER ING 
(FT) ( IN) UNITS 

2 5 0  1 4  Pb 

204 - - Pb 

2 5 0  - - Pb 

204 - - Pb 

3 4 0  - - Pb 

1 0 9  14 Pb 

2 2 0  - - P b  

1 3 3  14 Pb 

1 90 - - Pb 

1 2 0  - - Pb 

100 - - Pb 

1 0 0  - - Pb 

2 0 2  - - Pb 

125 - - P b  

- - - - Pb 

154 - - Pb 

90 - - Pb 

1 4 5  - - P b  

1 5 0  - - P b  

1 95 - - Pb 

1 7 2  - - P b  

1 0 0  - - P b  

1 0 0  -- Pb 

100 -- Pb 

1 5 0  - - Pb 

T a b l e  4 . - -Records o f  W e l l s  and S p r ings - -Cont inued 

\lATER LEVEL 

ALTITUDE ABOVE (+) 
YIELD 

IN DRAW- EST IHATED 
OF LAND BEL0\1 LAND DATE OF HETHOD USE (GALLONS DOWN ACRES 
S URFACE SURFACE DATUH NEASUREHENT OF OF PER IN IRRIGATED REHillKS 

(FT) (FT) LIFT \lATER HINUTE) FEET 1 96 8  

1 , 6 0 0  5 0 . 9  J a n .  6 ,  1 9 5 8  T , B  Irr - - - - 5 0  lj 
9 8 . 3  J a n .  1 1 ,  1 96 7  

1 , 6 18 6 8 . 7  Hay 1 ,  1 96 9  T , B  Irr i5o R - - 3 0  

1 '  604 1 1 0  Apr .  3 0 ,  1 9 6 9  T , B Irr - - - - 4 0  

1 , 6 10 1 3 0 . 5  May 1 '  1 9 6 9  T , B  Irr 1 7 0  R - - 14 

1 , 64 8  1 2 4 . 0  Hay 2 1 ,  1 9 6 9  T , B  Irr - - - - 2 00 

1 ,  5 7 5  - - - - T , E  Irr 100 R - - 2 0  

- - - - - - - - u - - - - - - Aband oned . 

- - 8 1 . 0  Dec . 1 9 ,  1 9 6 0  - - u - - - - - - D o .  

1 ,  5 6 1 66 . 6  Apr . 14 ' 1 9 6 9  T , B  Irr - - - - 15 

1 , 5 9 2  8 2 . 4  d o .  T Irr - - - - 5 0  

1 , 5 5 7 63 . 2  d o .  T , B  Irr -- - - - - N o t  used i n  1 9 6 8 .  

1 '  5 5 9  - - - - T , B  Irr - - - - --

1 '  5 8 6  85 . 4  !Hay 2 '  1 96 9  T , B  Irr 250 R - - 2 0  

1 , 54 0  5 6 . 8  Jan . 1 0 ,  1 9 5 6  N u - - - - - - lj 
76 . 2  Mar . 1 '  196 9 

1 , 5 28 64 . 2  !feb . 2 8 ,  1 96 9  I T , B  Irr - - - - - -

1 , 56 1  - - - - S , E  Irr - - - - 1 5  

1 ,  5 4 1  6 8 . 6  !Feb . 2 7 ,  1 96 9  T , B  Irr - - - - 6 0  

1 '  54 1 - - - - T , B  Irr -- - - 2 5  

1 , 5 3 2  6 5  . 8  eb . 2 8 ,  1 9 6 9  T , B  Irr - - - - 70 

1 , 5  72 1 2 3 . 4  Feb . 2 7 '  1 9 6 9  T , B  Irr - - - - 8 5  

1 , 5 5 4  - - - - S , E  lrr - - - - 8 

1 '  5 0 8  44 . 0  Feb . 2 8 ,  1 96 9 T , B  Irr - - - - 1 6 0  

1 ,  5 0 8  46 . 2  Har . 1 ,  1 9 6 9  T , B  Irr - - - - 6 0  

1 , 5 1 9  5 4 . 3  d o .  T , B  Irr - - - - 6 6  

1 ' 5 4 8  6 0 . 4  Jan . 8 ,  1 95 4  T J B  Irr 4 5 0  R - - 3 0  lj 
7 7 . 8  !Apr . 15 ' 1 96 9  



N 
co 

�·( 

�·( 

HELL 

LD - 1 3 -42 -402 

403 

404 

405 

406 

4 0 7  

408 

409 

4 1 0  

5 0 1  

5 02 

5 0 3  

6 0 1  

6 02 

6 0 3  

7 0 1  

702 

703 

8 0 1  

802 

803 

804 

8 0 5  

806 

901 

0\INER 

C .  B u t t s  

L .  Moore 

W .  Butts 

- -Love l e s s  

d o .  

t.J .  Davis 

E .  Brandon 

Harginshier 

L .  Butts 

\.J . Gr i f fen 

d o .  

J .  Baker 

B. t.Jomack 

d o .  

R .  Hamr ick 

0. Brandon 

d o .  

N .  McAdams 

V. Sparkman 

E .  Hofford 

d o .  

1< .  Gr i f f en 

d o .  

- - s�vind l e  

E .  HcBay 

S e e  footnotes a t  end of t ab l e .  

DATE 
cm1-
PLET -

ED 

1 94 3  

1 95 3  

1 963 

1 95 3  

1 95 5  

1 95 5  

1 95 0  

- -

1 95 2  

- -

- -

1 9 6 7  

- -

1 954 

1 95 3  

1 95 8  

- -

- -

1 954 

1 954 

1 9 5 5  

- -

- -

1 9 5 5  

1 9 5 1  

DEPTH CASING \lATER -
OF DIAM- BEAR-

HELL ETER ING 
(FT) ( IN) UNITS 

100 10 - -

1 0 3  16 Pb 

100 - - Pb 

1 0 0  - - Pb 

100 - - Pb 

1 0 0  - - P b  

1 0 0  - - P b  

1 0 0  - - Pb 

2 76 12 Pb 

1 2 0  - - - -

1 2 0  - - P b  

1 2 3  - - P b  

1 0 0  - - P b  

100 1 Pb 

90 - - P b  

8 0  1 2  P b  

l l O  - - P b  

- - - - Pb 

1 0 0  - - Pb 

1 2 3  - - Pb 

1 2 3  - - P b  

1 2 0  - - Pb 

1 2 0  - - Pb 

1 3 6  - - P b  

1 0 5  14 --

T ab l e  4 . - -Records o f  \.Jel l s  and S p r ings - -Cont inued 

HATER LEVEL 
YIELD 

ALTITUDE ABOVE (+) IN DRA\-1- EST IMATED 
OF lAND BEL0\1 lAND DATE OF METHOD USE (GALLONS DOliN ACRES 
SURFACE SURFACE DATUH flEASUREHENT OF OF PER IN IRRIGATED REH�RKS 

(FT) (FT) LIFT \·lATER HI NUT E) FEET 1 96 8  

1 , 548 60 . 9  Jan . 9 ' 1 95 3  N u - - - - - - !! 
6 9 . 0  J a n .  1 7 '  1 968 

1' 5 5 0  4 3  De c .  1 95 3  T , B  Irr 300 R - - - -

1 , 5 5 8  6 8 . 8  jAPr .  1 4 ,  1 96 9 T , B  Irr -- - - - -

1 , 544 7 1 . 1  d o .  T , B  Irr - - - - 1 5  

1 , 53 7 4 7 . 6  d o .  T , B  Irr -- -- 15 

1 ,  5 5 0  6 3 . 4  do . T , B  Irr - - - - 1 5  

1 , 5 5 2  6 6 . 7  �pr . 1 5 ' 1 9 6 9  T , B  Irr - - - - 1 0  

1 ,  5 5 6  74 . 5  fApr .  1 4 '  1 9 6 9  T , B  u - - - - - -

1 , 5 34 5 9 .4 fApr . 1 5 '  1 9 6 9  T , B  Irr 200 R - - 1 0  We l l  deepened in 1 9 6 7 t o  
2 7 6 ,  or igina l l y  1 2 6  f t .  
dee p .  Not us ed in 1 96 8 .  

1 , 5 2 5  - - - - S , E  Irr - - - - 4 0  

1 , 5 2 5  - - - - S , E  Irr - - - - 4 0  

1 , 5 2 5  6 0 . 3  Hay 2 1 '  1 9 6 9  T , B  Irr 2 5 0  R - - 3 0  

- - - - - - - - Irr - - - - - - We l l  n o t  l o c a t ed in 1 96 9 .  

1 , 5 6 0  6 3 . 2  pune 4 ,  1 9 6 9  T , E  Irr 5 00 R - - 70 

1 , 54 2  6 8 . 9  It-Ja y  2 0 ,  1 96 9  T , E  Irr 250 R - - 2 0  

1 ,  5 6 0  6 5 . 3  fApr . 1 5 '  1 9 6 9  T , B  Irr 3 0 0  R - - 5 0  

1 ,  5 5 5  - - - - T , B  Irr -- - - 1 5  

1 , 5  7 2  5 7 . 0 Nay 2 1 '  1 9 6 9  C , H  D - - - - - -

1 , 58 3  - - - - T , B  Irr - - - - - - Unused i n  1 9 6  7 & 6 8 . 

1 , 5 8 7  92 . 8  Apr .  1 5 ,  1 9 6 9  T , B  Irr 100 R - - 2 0  

1 ,  5 9 1  - - - - T , B  Irr 300 R - - 2 0  

1 , 5 7 2  7 4 . 4  Hay 2 0 , 1 9 6 9  T , E  Irr - - - - 4 0  

1 , 6 0 2  1 06 . 3  f1ay 2 ,  1 9 6 9  T , B  Irr - - - - 5 5  

1 , 609 -- - - S , E  Irr 75 - - 40 

- - 7 3 . 1  Jan . 8 ,  1 9 5 4  T , G  Irr - - - - - - Not l o c a ted . )j 
7 3 . 5  Feb . 1 ,  1 9 6 1  
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HELL 0\,NER 

LD- 13-42-902 R .  J .  Taylor 

903 J .  Hur st 

904 R .  Dennison 

905 B .  Gi lmer 

906 B. Parker 

9 0 7  E .  McBay 

4 3 - 1 0 1  \'. H. Glover 

102 do . 

103 B. H. S t o f f e l  

104 d o .  

1 0 5  d o .  

2 0 1  A . H .  Cunningham 

202 do. 

203 J. Hunter 

204 d o .  

205 Quanah Country 
C l ub 

206 do. 

207 A. W. Cunningham 

208 do. 

301 - -

302 J . C . Wilson 

401 Hopkins 

402 B .  Nichols 

403 do. 

S e e  footnotes at end of tab l e .  

DATE DEPT I-! CASING 
COM- OF DIAN-
PLET - \'ELL ETER 

ED (FT) (IN) 

1938 7 5  5 

1960 l15 1 2  

1951 9 0  1 4  

1 9 5 9  90 14 

1968 90 --

1951 105 14 

- - 122 14 

- - 124 14 

-- 100 14 

- - 100 14 

- - l l l  14 

1958 68 14 

1955 67 14 

- - 7 0  12 

-- 7 0  1 2  

- - 7 0  7 2  

- - 100 14 

- - 5 1  8 

- - 5 3  8 

- - 6 7  1 2  

- - 89 1 2  

- - l l O  - -

- - 100 1 2  

- - 100 14 

I 

Tab le 4 .  --Records of Hel l s  and Spr ings - -Continued 

\'ATER LEVEL 

HATER - ALTITUDE ABOVE (+) 
BEAR- OF LAND BELO\' LAND DATE OF }!ETHOD 

ING SURFACE SURFACE DATUM MEASURE}!£ NT OF 
UNITS (FT) (FT) LIFT 

Pb - - - - - - - -

Pb 1 , 57 1  74 . 9  Jan. 1 7 ,  1 9 6 3  T , E  
8 2  0 9 Jan. 1 7 ,  1 9 68 

Pb 1 , 564 9 1 . 8  June 5' 1 9 69 T , E  

Pb 1 ' 57 0  - - - - T , E  

Pb 1 '  597 108 . 9  Hay 2 '  1969 T , B  

Pb 1 , 568 6 3 . 2  June 6 '  1969 T , B  

Qal2/ Pb 1 , 48 2  7 7  Apr .  1 6 ,  1 9 6 9  T , B  

Qal 2/ Pb 1 , 47 2  62 . 7  d o .  T , B  

Qal 2/ Pb 1 , 459 45 . 6  d o .  T , B  

Qal 2/ Pb 1 , 454 41 . 2  d o .  T , B  

Qal2/ Pb 1 , 479 6 7 . 4  d o .  T 

Qal2/ Pb 1 , 45 8  3 6 . 9  S ep t .  15 , 1 9 6 0  T , E  
40 . 8  Apr . 1 6 '  1 9 6 9  

Qal2/Pb 1 , 45 0  40 . 1  Apr. 1 6 '  1 9 6 9  T , E  

Qal2/ Pb 1 , 450 38 . 3  do. T , E  

Qal2/ Pb 1 , 450 41 . 0  do. T , E  

Qal2/Pb 1 , 45 1  4 1 . 5  do.  S , E  

Qal 2/ Pb 1 , 457 49 . 8  d o .  S , E  

Qal2/ Pb 1 , 438 2 9 . 7  d o .  S , E  

Qal2/ Pb 1 , 439 34 . 4  do. S , E  

Qal2/ Pb 1 , 435 36 . 2  Apr . 1 7 ,  1 9 6 9  T , E  

Qal2/ Pb 1 , 415 25 . 5  Apr . 3 0 ,  1969 T , B  

Pb 1 , 500 - - - - - -

Pb 1 , 5 7 2  67 . 5  Apr . 29 ' 1 9 6 9  T , B  

Pb 1 , 5 7 1  68 do. T , B  

YIELD 
IN DRAW - EST IMATED 

USE (GALLONS DOHN ACRES 
OF PER IN IRRIGATED REMARKS 

\'ATE R  MINUTE) FEET 1968 

u - - - - - - Abandoned. 

Irr 250 R - - 2 0  v 

Irr - - - - 30 

Irr - - - - - - Unused i n  1 9 6 7  & 68 . 

Ir 250 R - - 20 

Irr 200 E - - - -

Irr 500 43 80 

Irr 225 R 50 E 40 

Irr 250 R 50 E 40 

Irr 5 5 0  R 55 E 80 

Irr 150 -- - -

Irr 125 22 E - - F i e ld conductance 2 ,  200.  

?.; 
Irr 2 2 5  20 E - -

Irr 5 0  R - - - - Unused i n  1 9 6 8 .  

Irr 50 R 20 E - - D o .  

R , P  7 5  R 30 E - -

R , P  1 5 0  R 40 E - -

Irr 50 15 E 2 0  F i e l d  conductance 2 , 90 0 .  

� 
Irr 5 0  15 E - - F i e ld conductance 2 , 50 0 .  

?.; 
Irr 125 1 5  1 0  

Irr 7 0  R 57 E - - Unused i n  1 9 6 7  & 6 8 .  

u - - - - - - Abandoned . 

Irr 100 R 20 E 20 

Irr 100 R 20 E - -



Tab le 4 . - -Records of \.Je l l s  and Spr ings - -Continued 

HATER LEVEL 

DATE DEPTH CASING h'ATER- ALTITUDE 
YIELD 

ABOVE (+) IN DRAH - E STIMATE D 
CON- OF O Wl- BEAR- OF LAND BEL0\1 LAND DATE OF NET HOD USE (GALLONS 00\IN ACRES 

h'E LL Oh'NER PLET - \I ELL ETER ING SURFACE SURFACE DATmt HEASURENEtlT OF OF PER Il'\ IRRIGATeD RDL-\RKS 
ED (FT) (IN) UNITS (FT) (FT) LIFT HATE R  HINUTE ) FEET 1968 

LD- 13-43 -404 \1. D. Hopkins I 1963 5 1  1 2  Pb l , 5 1 0  36 . 0  Apr. 30, 1 9 6 9  T , E  Irr 500 R - - 30 

�·� 405 do . 1954 7 0  12 Pb l ' 5 30 5 6 . 3  d o .  T , E  Irr 

I 
150 - - 2 0  

406 �.J . H .  Outla\V - - 100 1 0  Pb 1 , 5 6 7  62 . 4  Apr .  2 9 ,  1 9 6 9  T , B  Irr 100 R 25 E 1 0  Unused in 1 9 6 7  & 6 8 .  

407 J. \vade 1 9 6 6  1 0 8  6 Pb l , 580 72 Nov .  1 9 6 6  S , E  D 10 R - - - -

�·( 501 - - - - 8 8  6 Pb l ' 55 7  54 . 5  Apr . 29 , 1 9 6 9  c , w  s 3 - - - -

502 - - - - 5 3  6 Pb 1 , 472 47 . 0  Apr. 3 0 ,  1 9 6 9  c,  t< s - - - - - -

,., 503 C. Ho l c omb - - Spring - - Pb 1 , 480 + d o .  - - s 38 - - - -
1'( 504 d o .  1968 7 2  6 Pb 1 , 56 1  68 . 6  do.  c , w  s !.; - - - -

701 J .  T .  Vantine 1953 165 14 Pb - - 7 8 . 2  D e c .  17 , 1 9 6 0  T , E  Irr - - - - - -

702 S.  Bynum 1 95 7  1 0 0  1 6  Pb - - - - - - N N - - - - - - W e l l  abandoned. 

w 

703 do.  1954 100 14 Pb l , 5 64 5 8 . 1  Dec . 1 7 ,  1 9 6 0  T , B  Irr 150 E - - - - Yield reported a t  150 
6 3 . 6  Apr. 2 9 ,  1 9 6 9  gpm. 

704 V. Daugh try 1955 101 - - Pb - - 5 0  1955 T , E  Irr -- - - - - Wel l  abandoned . 

705 T. H. Garner 1955 1 0 0  1 4  Pb 1 , 5 7 8  72 . 0  Apr. 2 8 ,  1 9 6 9  T , E Irr 100 1 7  E 1 0  

706 A. H. Stepp 1954 103 14 Pb l , 5 73 65 . 3  d o .  T , B  Irr 250 R 30 E - - Unused 1 9 6 6 ,  67 & 6 8 .  

7 0 7  d o .  1 9 5 4  1 0 3  1 4  Pb 1 , 5 6 8  6 3  d o .  T , B  Irr 75 R - - - - Do . 

708 do. 1 954 103 14 Pb 1 , 5 72 6 7 . 0  do.  T , B Irr 75 R 30 E - -

7 0 9  J .  Ni 1 1 igan - - 100 1 0  Pb 1 , 564 65 Apr. 29, 1 9 6 9  T , E Irr 100 R 25 E 8 

7 1 0  V .  Daughtry 1 9 5 7  9 2  12 Pb 1 , 5 7 0  6 8 . 9 Apr .  28 , 1 9 6 9  T , E Irr 250 R 18 E - -

7 1 1  do.  1946 1 1 0  1 2  Pb 1 , 5 7 2  7 2 . 2  d o .  T , B  Irr 250 R 35 E 25 

7 1 2  J .  E .  S t epp 1950 150 14 Pb l '  562 61 Apr. 29,  1969 T , B  Irr 75 R 58 E 1 0  

7 1 3  d o .  - - 1 5 0  14 & Pb l , 5 6 3  6 1 . 6  do. T , B  Irr 100 E 65 E 2 0  
12 

714 J .  Hurst - - 1 1 0  1 4  Pb 1 , 5 7 3  7 0 . 5  d o .  N Irr 150 R - - - - Unused i n  1 9 6 8 . 

7 1 5  do.  - - 1 1 0  1 4  Pb 1 , 5 72 7 0  do.  T , G  Irr 150 R - - 30 

7 1 6  \1. H. Outlaw - - 1 0 0  12 Pb l , 5 6 9  6 3 . 1  d o .  T , E  Irr 150 R 25 E - -

, , 7 1 7  T .  H. Garner 1955 100 14 I Pb 1 , 5 8 2  7 6 . 1  Apr. 2 8 ,  1 9 6 9  T , E Irr 100 1 7  E 10 

718 do.  1955 1 0 0  14 Pb l , 5 8 1  7 4 . 6 do.  T , E  Irr 5 0  R 18 E - -

S e e  footnotes at end o f  tab l e .  
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\IELL 0\-INER 

LD- 13-43 - 7 1 9  B.  Parker 

801 \1, H. Out lato 

802 H. L. Irvin 

803 F .  H. McNabb 

901 L. N. Berngen 

902 \1, H. McPherson 

903 Shell Oil Co, 

904 do . 

44- 1 0 1  - -

201  B.  Hamn 

301 C .  E .  Taylor 

302 Mo ffet Ranch 

601 w. R .  McPherson 

602 G .  0 .  Hendrix 

701  W .  A. t'<lealer 

801 --

901 1. E .  Mcpherson 

902 W .  R. Mcpherson 

903 City of 
Chillicothe 

904 do . 

905 R. H. Burr e l l  

45-101 M. H .  Henderson 

401 L. Morrison 

50_101 B .  Edmonds 

See footnotes at end of tab l e .  

DATE DEPTH CAS ING \lATER -
CON- OF DIAN- BEAR -
PLET - \IELL ETER ING 

ED (FT) ( IN) UNITS 

- - 100 1 0  Pb 

- - 160 1 4  Pb 

- - 29 14 Pb 

-- 1 2  Pb 

-- 18 6 Pb 

- - 3 5  1 0  Pb 

-- 3 5  1 0  Pb 

1961 469 -- - -

- - 42 36 Qal2 

- - 3 6  6 Pb 

- - 140 6 Pb 

-- Spring -- Qal2 

- - 25 6 Ps 

- - 6 0  6 Pf/Ps  

-- 3 0  3 6  Qal2/ Pf 

- - 3 0  24 Pf 

1956 3 5  6 Qal2 

- - 225 -- Ps 

1927  3 9  144 Qal2 

1 9 1 2  5 2  120 Qal2 

1957  50  14  Qal2 

- - 7 8  8 Qal2 

- - 2 3  1 6  P s  

1 9 5 6  1 20 1 2  Pb 

Tab l e  4 .  - -Records of \.Jel ls and Spr ings - -Continued 

\lATER LEVEL 

ALTITUDE ABOVE (+) 
OF LAND BELO\ol LAND DATE OF 
SURFACE SURFACE DATm! HEASUREHENT 

(FT) (FT) 

l , 5 65 65 . 1  Apr . 2 9 ,  1969 

1 , 5 7 3  6 4 . 3  do,  

1 , 50 1  18 . 0  Nay l '  1969 

1 , 503 2 0  do.  

1 , 48 2  7 . 9  do,  

1 , 530 2 3 . 8  do.  

1 , 473 2 4 . 4  Hay 6 '  1969 

1 , 45 9  -- - -

l , 429 39 . 3  Apr , 3 0 ,  1969 

1 , 463 3 3 . 0  do. 

1 , 54 1  86 . 2  Hay l '  1969 

1 '  3 9 7  + Hay 2 '  1969 

1 , 405 1 7 . 7 Hay 1 '  1969 

1 , 423 7 . 1  do.  

1 , 453 1 7 . 0  flay 2 '  1969 

1 , 443 1 4 . 2  Hay l '  1969 

l , 3 68 1 2  d o .  

- - - - - -

1 , 418 3 2 . 7 July 23 ,  1960 
3 1 . 4  Apr .  1 7 ,  1969 

1 , 410 35 . 8  July 23 , 1960 
2 1 . 4  Apr. 1 7 ,  1969 

l '  388 1 3 . 8  flay 2 2 ,  1 9 5 7  
1 9 . 0  

1 , 466 5 3 . 0  Hay 2 1969 

1 , 37 4  1 2 . 7 do.  

- - - - - -

NET HOD 
OF 

LIFT 

T , B  

S , E  

T , E  

T , E  

Cf , B  

C , H  

S , E  

N 

C , H  

C , H  

J , E 

Flows 

J , E  

C , H  

C , H  

c ,  \1 

Cf , B  

N 

T , E  

T , E  

T , B  

S , E  

c ,  \1 

T , E  
-

USE 
OF 

\·lATER 

Irr 

D & Irr 

s 

Irr 

Irr 

s 

Ind 

u 

s 

s 

D 

u 

s 

s 

s 

s 

Irr 

u 

p 

p 

Irr 

Irr 

D 

Irr 

YIELD 
IN DRA\1 - EST IMATED 

(GALLONS DOHN ACRES 
PER IN IRRIGATED REf lARKS 

HINUTE) FEET 1968 

125  R - - 1 0  

100 24 E 9 

7 5  - - - -

5 0  R - - - -

100 E - - 20 4-wells  manifold. 

3 - - - -

7 - - - -

- - - - - - Oil t e s t .  Top of San 
Angelo Sandstone at 1 6 0  
f t .  

:\; R - - - -

1 - - - -

I 
5 R - - - -

4 - - - -

3 R - - - -

3 R - - - -

3 R - - - -

5 E - - - -

150 R - - - - S-we l l s ; manifold system 
unused in 1 9 6 7  & 6 8 .  

- - - - - - Test hole. 

150 R - - - -

5 0  E - - - - F i e l d  conductance 860 . ?J 

300 R 2 2 E 5 0  y 

100 R - - 1 0  

2 R - - - -

- - - - - -
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\I ELL 0\INER 

LD-50-301 E .  Hafford 

302 K. Dennison 

303 d o ,  

6 0 1  L. Taylor 

5 1 - 1 0 1  J .  w. Landers 

102 E .  B .  Smith 

201 - Conley E s t .  

3 0 1  1<1. A. Melear 

401 G. L. Dake 

601 C .  R. Hargeshimer 

701 J .  Hur s t  

8 0 1  d o .  

9 0 1  J .  D .  G i l l i land 

5 2 - 1 0 1  E .  D. Turner 

201 E .  H .  Lance 

202 do.  

301 City of 
Chillicothe 

302 A. Higgenbathum 

303 E. E. Jackson 

304 L. G. Emer son 

305 do.  

306 E .  E .  Jackson 

307 G .  G. Norton 

308 R .  Sims 

3 0 9  A. Higgenbathaum 

See footno tes at end o f  tab l e . 

DATE DEPTH CASING \lATER-
COH- OF DW!- BEAR -
PLET - IIELL ETER ING 

ED (FT) ( IN )  UNITS 

1964 85 14 Pb 

- - 105 14 Pb 

- - 105 14 Pb 

1 9 5 0  8 1  6 Pb 

1 9 5 6  1 0 7  14 Pb 

- - 3 0  1 0  Pb 

- - 3 0  6 Pb 

1 9 65 40 - - - -

- - 3 0  3 0  Pb 

- - 1 3 1  6 Pb / Ps 

-- 60 6 Ps 

- - 5 8  5 Ps 

1 8 8 9  20 36 Ps 

- - 3 5  6 Qal/ Pb 

- - 3 0  3 6  Qal2/ Ps 

1 9 5 5  54 14 Qal2 

1 9 3 2  5 8  14 Qal2 

1954 6 7  1 4  Qal
2 

1955 7 0  14 Qal
2 

1 9 5 4  4 8  1 6  Qal
2 

1 9 5 8  48 1 2  Qal
2 

- - 7 0  1 6  Qal2 

1 9 6 1  4 2  14 Qal2 

1 9 6 3  5 9  1 6  Qal 2 

- - 6 7  1 4  Qal2 

Table 4 . - -Records of Hells and Spr ings - -Continued 

HATER LEVEL 

ALTITUDE ABOVE (+) YIELD 
IN DRA\1 - ESTU12.TED 

OF LAND BEL0\1 LAND DATE OF HETHOD USE (GALLONS D0\·.1N ACRES 
SURFACE SURF ACE DATmt HEASUREHENT OF OF PER IN IRRIGATED REMRKS 

(FT) (FT) LIFT HATER HlNUTE) FEET 1968 

1 , 553 44 . 6  June 5 '  1 9 6 9  T , E  Irr 125 R - - 1 5  

1 , 5 6 2  6 2 . 1  June 6 '  1 9 6 9  T , E  Irr 150 E - - - -

1 , 5 6 2  6 1 . 3  do . T , E  Irr 150 E - - - -

1 , 61 0  7 2 . 0  1950 c , w  s 2 R - - - -

1 , 5 60 5 7  1 9 5 6  T , B  Irr 150 R - - - -

1 , 540 25 . 7  June 4' 1 9 6 9  C , lV  s 3 R - - - -

1 , 520 23 . 8  June 5 '  1 9 6 9  C ,  II s 2 R - - - -

- - 2 2  Hay 1 9 6 5  - - s - - - - - -

1 , 5 74 22 . 8  June 4 ,  1 9 69 C , ll s 3 R - - - -

1 , 5 1 8  83 . 9  June 5 '  1 9 6 9  C , \1 s - - - -

1 , 470 48 . 4  June 4, 1 9 6 9  C , \1 s 3 - - - -

1 , 443 55 . 5  do . c , lv s 2 - - - -

1 , 423 1 1 . 3  d o .  J , E  D 2 E -- - -

1 , 45 1  27 . 6  June 5 '  1 9 6 9  C , lV s 3 - - - -

1 , 4 1 8  22 . 1  do.  c ,w s 2 R - - - -

1 , 4 1 8  24 . 2  June 6' 1 9 6 9  T , B  Irr 450 R - - - - Unused i n  1 9 6 7  & 6 8 .  

1 , 424 2 9 . 5  Apr. 1 7 ,  1 9 6 9  T , E  p 1 5 0  R - - - - Field Conductan c e  680 . Y 

1 , 458 1 9 . 6  June 2 5 ,  1960 T , B  Irr 180 R 28 E 5 0  
35 . 7  Hay 2 0 ,  1 9 6 9  

1 , 45 8  26 . 1  June 1 3 ,  1 960 T , B  Irr 475 R 24 E - -

2 7 . 7  Hay 5 '  1 9 6 9  

1 , 43 0  15 . 3  June 1 3 ,  1 9 6 0  T , B  Irr 75 R 26 E - - Unused i n  1 9 6 7  & 6 8 .  
1 7 . 9  Hay 5' 1969 

1 , 430 1 7 . 9  do , T , B  Irr 100 R 27 E - - Unused i n  1 9 6 7  & 6 8 .  

1 , 463 3 2 . 4  do . T , B  Irr 475 R 24 E - -

l '  3 9 7  1 7 . 9  Hay 5 ,  1 9 6 9  T , B  Irr 550 R - - 40 

1 , 438 2 9 . 9  Hay 2 0 ,  1 9 6 9  T , B  Irr 150 R 28 E 20 

1 , 453 do . S , E  Irr 120 - - - - Field conductance 5 5 0 .  Y 
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T a b l e  4 . - -Records of We l l s  and S p r i ngs - -Continued 

,----
h'ATER LEVCL 

l RErl'.J\KS 

YIELD DATE 
I 

DEPTH I CASING I \·lATER - � ALTITUDE I ABOVE (+) I I I I IN DRAI� -

I 
EST UL�TcD 

COH- OF DW1- BEAR - Of LAND BELO\� LAND DATE OF �IETHOD USE (GALLONS DO\·!� ACRES 
\�ELL I C\INER [ PLCT - \;ELL ETER Il'G S U RFACE SURfACE DATm1 NEASURHIE�T OF OF PER D: IRRIGATED 

ED (FT) (IN) UNITS (FT) (FT) LIFT 1\ATE R  NINUT E )  FEET 1 96� 

�·: 

)': 

�·: 

�·: 

�·: 

" 

LD- 13 - 5 2 - 3 1 0  ! H. V. Tabor E s t .  

3 1 1  I R . H. Burr e l l  

3 1 2  I North Texas 
Alfalfa Hi l l  Co . 

3 1 3  d o .  

314 I J. HcNichael 

3 1 5  I T. L. Ward 

3 1 6  [ G . G. Norton 

401 I E. H. B e l lamly 

501 I J. R. Young 

601 I L. Wright 

602 do. 

603 d o .  

6 0 4  I T. Campb e l l  

6 0 5  [ Texas A&.H Exp . 
S t a .  

6 0 6  I Heharg Bros .  

6 0 7  I do . 

608 I Texas A�! Exp . 

S t a .  

609 I E. L. Heharg 

6 1 0  [ A. J. Lambert 

6ll I E. L. Neharg 

6 1 2  I H. L. \;a l s er 

613 I D. S i l l s  

S e e  footnotes a t  e n d  of tab l e . 

Spring • - -

5 0  14 

50 14 

49 14 

195 7 7 0  1 6  

Spring ' --

Spring 

45 

1955 5 8  1 4  

1 9 5 7  4 9  1 6  

1 9 5 9  48 1 6  

1953 55 1 8  

1954 56 14 

1954 58 18 

1955 47 16 

1955 45 16 

1954 42 

1955 6 0  14 

1 9 5 9  65 14 

1 9 5 7  60 14 

1 9 5 5  58 14 

5 0  14 

Qal2 

Qal 2 

Qal2 

Qal2 

Qal2 

Qal2 

Qal2 

Ps 

Qal
2 

Qal2 

Qal2 

Qal2 

Qal 
2 

Qal2 

Pb 

Pb 

Pb 

Qal 2 

Qal 2 

Qal2 

Qal 
2 

Qal2 

l , 433 

1 , 3 91 

1 , 39 0  

1 , 39 1  

1 , 442 

1 , 475 

1 , 46 8  

1 , 445 

l , 42 0  

1 , 415 

1 , 42 0  

1 , 441 

1 , 434 

1 , 466 

l , 465 

1 , 483 

1 , 464 

1 , 4 2 0  

+ 

23 . 5  

2 0 . 5  

23 . 9  

3 0  

+ 

+ 

1 6 . 2  

22 . 1  

l l .  2 
12 . 3  

7 . 1  
8 

1 2 . 6  
15 . 3  

16 . 3  
1 7 . 7  

13 . 7  
15 . 9  

1 7  

1 6  

1 8 . 2  
2 2 . 0  

23 . 6  

30 . 6  
3 6 . 0  

2 1 . 4  
25 . 1  

1 2  

d o .  FlO\vs 
�lay l ,  1 96 9  I T , B  

June 2 ,  1 9 6 9  T 

d o .  T ' -

June 3 ,  1 9 6 9  I T , B  

June 6 ,  1 9 6 9  I Flm<s 
d o .  Fl mvs 

June 5 ,  1 9 6 9  I C , W  

�lay 23 , 1 9 6 9  I T , B  

June 25 , 1960 I T , B  
fu y  20 , 1 9 6 9  

June 25 , 1960 I T, B 
�lay 20 ' 1 9 6 9  

June 25 , 1960 I T, B 
Hay 20 , 1 9 6 9  

June 28 , 1960 I T , E  
�lay 2 0 '  1 9 6 9  

June 28 , 1960 I T , B  
�lay 2 0 '  1 9 6 9  

I Apr . 1 8 ,  1955 

do. 

June 27,  1960 
"lay 2 1 ,  1 9 6 9  

T , B  

"lay 2 0 , 1 9 6 9  I T , B  

June 28 , 1960 I T 
�lay 2 1 '  1 9 6 9  

Sep t .  l 3 ,  1 9 6 0  I T ,  B 
�lay 2 2 '  1 9 6 9  

June 2 ,  1 9 6 9  I T , B  

.., 

Field c onductance 6 2 0 . y 
Irr 3 5 0  R 5 0  

u 

Irr 100 R 

Irr 400 R U s ed in 1 9 6 7  &. 6 8 .  

1 2  

Irr 350 R 40 

Irr 250 R 34 E 40 

Irr 300 R 32 E 

Irr 600 R 40 E 

Irr 500 R 5 7  Field conductance 6 1 0 .  ?J 

Irr 450 R 32 E 40 

u W e l l  abandon ed . 

u Do . 

u Do . 

Irr 1 7 0  R 34 E 40 Unused in 1 9 6 7  &. 6 8 .  

Irr 250 R 28 40 

Irr 1 70 R 22 E Unused in 1 9 6 7  &. 6 8 .  

Irr 2 1 0  8 0  

Irr 8 0  R 30 E 1 0  
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LD- 1 3 - 5 2 -614 Texas A&N Exp. 
S t a .  

615 A. J .  Lambert 

616 H . J .  Tabor E s t .  

701 V . H. Nar t t en 

801 c.  \va l l  

802 B . C . Gibson 

803 do. 

805 0. Wofford 

806 d o .  

8 0 7  L. B .  Wofford 

808 d o .  

809 d o .  

8 1 0  A. R .  Rogers 

8 1 1  L. B .  \lofford 

812 O . T .  Holmes 

8 1 3  - -Dodson Es t .  

814 do. 

815 d o .  

816 do.  

8 1 7  do.  

818 do. 

819 B .  C .  Gibson 

820 0. Wofford 

See footno tes 3 t  end o f  t ab l e .  

DATE 
COH-
PLET -

ED 

1 9 6 6  

- -

- -

- -

1955 

1955 

1 955 

1957 

1 95 6  

1955 

1956 

1955 

1954 

- -

1 9 5 7  

- -

--

- -

--

--

--

- -

- -

DEPTH CASING \oJATf::R -
OF DIAN- BEAR · 

\IELL ETER I�G 
(FT) (IN) UK ITS 

5 7  12 Qa l2 

75 14 Qal
2 

6 0  16 Qal 2 

35 36 Ps 

58 14 Qal2 

60 14 Qal2 

6 0  1 4  Qal
2 

5 8  14 Qal2 

6 0  1 2  Qal2 

5 7  1 4  Qa l2 

5 6  14 Qal2 

55 16 Qal2 

54 16 Qal2 

I 
55 14 Qal2 

54 14 Qal2 

68 14 Qal2 

8 1  1 4  Qal2 

80 14 Qa l 2/ Ps 

68 14 Qal2 

5 8  14 Qal
2 

48 14 Qal2 

6 9  1 4  Qal2 

5 8  14 Qal
2 

T..1b lc 4 .  - -Records of h'e l l s  and Spr ings - -Cont inued 

. . 
HATER LEVEL 

ALTITUDE ABOVE (+) YIELD 
11'< DRA\·1 - EST UIATED 

OF 1.\ND BEL0\1 IAND DATE OF }IETHOD USE (GALLONS 00\·.'N ACRES 
SURFACE SURF ACE DATUH 'IEASURE�IENT OF OF PER g IRRIGATED RDL-\RKS 

(FT) (FT) LIFT l·c"-TER NINUTE) FEET 1968 

1 , 428 1 2 . 9  Hay 2 0 ,  1969 T , B  Irr 400 R - - 4 0  

1 , 469 25 do . T , B  u 2 7 5  R - - - - Unused . Reported yield 
275 gpm & 1600 ppm chlo-
ride.  

1 , 459 25 . 9  d o .  T , B  Irr 380 R 32 E 80 

1 , 495 22 . 3  June 4, 1 9 6 9  T , E  D 3 R - - - -

1 , 465 25 . 4  Sep t .  15 , 1960 T , E  Irr I 75 R 12 E - -
34 . 2  'lay 2 3 ,  1969 

1 , 464 36 . 0  d o .  T , E  Irr 175 R 20 R - -

1 , 463 36 . 4  Nay 2 2 ,  1969 T , E  Irr 250 R 22 E - -

1 , 466 3 1 . 2  S e p t .  13 , 1 960 T , E  Irr 175 R 16 E 5 0  
3 9 . 0  'lay 2 3 ,  1 9 6 9  

- - 3 0 . 7  Sep t .  1 3 ,  1 9 6 0  T , B  u - - - - - - Abandoned . 

1 , 467 35 . 5  flay 2 2 , 1 96 9  T , B  Irr 130 R - - 1 0  

1 , 466 3 0 . 4  Sep t .  1 3 ,  1960 T , E  lrr 175 R - - 1 0  
3 4  1-lay 2 2 ,  1 9 6 9  

1 , 467 3 3 . 3  S ep t .  1 3 ,  1 9 60 S , E  Irr 60 R - - - -
35 . 3  �lay 2 2 ,  1 9 6 9  

1 , 468 3 0 . 8  S ep t .  1 3 ,  1 9 60 T , E  Irr 80 R 18 E 20 
34 . 4  Jay 22 , 1 9 6 9  

1 , 466 34 . 5  d o .  T , E  Irr 80 R - - - -

1 , 462 33 . 9  Sep t .  1 3 ,  1 9 6 0  T , E  Irr 7 0  E 15 E 20 
3 6 . 4  la y  2 2 ,  1 9 6 9  

1 , 492 4 6 . 4  �y 2 1 '  1 96 9  T , E  Irr 200 R 20 R 1 0 0  

1 , 494 46 . 9  d o .  T , E  Irr 400 R 30 R 1 0  

1 , 491 44 . 6  d o .  T , E  Irr 400 R 32 R 7 0  

1 , 492 4 2 . 4  �lay 2 2 ,  1969 T , E  Irr 100 R 22 E - -

1 , 493 43 d o .  T , E  Irr 100 R 22 E - -

1 , 468 34 do. T , E  Irr 50 R 12 E - -

1 , 463 36 'Jay 23 ' 1 9 6 9  T , E  Irr 175 R 20 R 20 

1 , 46 6  3 7 . 8  d o .  T , E  Irr 300 R 17 E 5 0  
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LD- 13-52-821 G .  Ca1dHe l l  

822 S. Grange 

823 do.  

824 do,  

825  B. Green 

826 do. 

827 do,  

901 L. J .  Kirkpa trick 

902 do. 

903 A. H. Reynolds 

904 do. 

905 J ,  B .  Barnfield 

906 do, 

907 do, 

908 L. J .  Kirkpa trick 

909 R .  R. Boucher 

910 L. J. Kirkpa trick 

53-101 J. McMichael 

102 City of Ch i l l i-
cothe 115 

103 A .  Higgenbothaum 

104 G. Gat elvood 

105 Thirsty tVa ter 
System 

106 J. NcMichael 

See footnotes a t  end o f  tab l e .  

DATE DEPTH CAS ING \;A:<:ER -
COH- OF DIAN- BEAR-
PLET - \;ELL ETER ING 

ED (FT) ( IN) UNITS 

1955 60 14 Qa 1
2 

- - 70 14 Qal
2 

- - 6 2  1 4  Qa l2 

- - 61 14 Qa l
2 

1959 70 14 Qa l
2 

1964 55 14 Qal2 

1964 52 14 Qa 1
2 

1953 5 4  1 4  Q a l  
2 

1959 5 3  14 Qal 
2 

1958 5 0  16 Qa l2 

1959 5 2  1 4  Qa l
2 

1957 34 14 Qa l 
2 

1959 35 14 Qal 
2 

1957 36 14 Pb 

1952 55 14 Qal 2 

- - Spring -- Qa l
2 

1 96 9  5 3  1 4  Qal2 

1957 82 14 Qa l
2 

1953 86 14 Qal
2 

1954 67 16 Qal2 

1955 68 14 Pb 

1968 8 1  16 Qa l
2 

1953 84 14 Qa l
2 

Tab le 4 .  --RecoJ:"ds of \.Je l l s  and Spr ings --Continued 

\·lATER LEVEL 

ALTITUDE ABOVE (+) 
YIELD 

I �  DRA\; - ESTUWIED 
OF MND BELO\.J LAND DATE OF HETHOD USE (GALLONS DO\·IN ACRES 
SURFACE SURFACE DATUN �IEASURENENT OF OF PER IN IRRIGATED RHL'I.RKS 

(FT) (FT ) LIFT HATER NI�UTE) FEET 1 968 

1 , 466 3 8 . 8  Nay 23 , 1969 ' T , E  Irr 250 E 14 E 75 

1 , 486 38 . 2  d o .  T , B  Irr 80 R 28 E - -

1 , 473 25 do.  T , B  Irr 75 E - - - -

1 , 479 29 . 7  do.  T , B  Irr 70 R - - - -

1 , 461 34.8  flay 2 2 ,  1969 T , E  Irr 500 R 30 R 100 

1 , 456 31 . 4  do.  T , B  lrr 600 R 20 R - -

1 , 453 26 . 1  do, T , E  Irr 350 R 20 100 

1 , 468 2 2 . 6  June 2 8 ,  1960 T , B  Irr 150 21 E - -
2 6 . 5  June 2 '  1969 

1 , 468 26 do. T , B  Irr 125 R - - - -

1 , 479 22 . 9  June 2 7 ,  1960 T , B  Irr 75 R 25 E 10 
23 . 3  flay 2 1 ,  1969 

1 , 48 1  26 . 9  June 2 7 ,  1 960 T , B  Irr 100 R 26 E - -

1 , 460 l l  Sep t .  6 ,  1957 T , B  Irr 100 R 19 E 20 
15 flay 21 , 1969 

1 , 462 15 do. T , B  Irr 100 R 20 E 

- - 10 . Sep t .  6, 1957 T , B  Irr -- -- - -

1 , 476 2 7 . 6  June 2 '  1969 T , B  Irr 80 R 22 E 15 Formerly No.  
LD-13-52- 804. 

1 , 380 + June 3 '  1969 Flmvs u 89 - - - -

1 , 470 22 . 1  June 2 '  1969 T , B  Irr -- -- - -

1 , 443 3 9 . 8  June 3 '  1969 T , B  Irr 300 R -- -- Unused in 1967 & 6 8 .  

1 , 451 46 Apr . 1 7 ,  1969 T , E  p 250 9 R - -

1 , 461 2 7 . 4  June 2 5 ,  1960 T , B  Irr 300 R 31 E 50 
3 5 . 5  flay 2 0 ,  1969 

- - 3 0 . 0  June 25 , 1960 T , B  Irr - - - - - - He l l abandoned. 

1 , 462 42 Feb . 1968 S , E  p 45 27 R - -

1 , 442 38 . 4  June 2 '  1969 T , E  Irr 150 R - - - -
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DATE DEPTH 

COH- OF 
\IELL 0\INER PLET - WELL 

ED (FT) 

LD- 13-53-107 City of Chilli- 1955 90 
cothe 112 

401 G. Hert ink - - 44 

701 I. A. Boyles -- 30 

59- 101 J.  E .  Long - - 5 0  

60-301 Dodson -- 30 

�·: See Tab le 6 for chemical analys es from we lls . 
y For tvater levels in tve lls see Tab le 5 .  
'b Neasured i n  micromhos a t  25•  C .  

CASING HATER -
DIAN- BEAR -
ETER ING 
( IN) UNITS 

16 Qa12 

6 Ps 

5 Qa1z
1 Pc 

6 Ps 

5 Qa12/ Pc 

T ab l e  4 . - -Records of W e l l s  and Spr ings - -Continued 

HATER LEVEL 

ABOVE (+) 
YIELD 

ALTITUDE n; DRAH - EST ULUED 
OF LAND BEL0\1 LAND DATE OF HETHOD USE (GALLONS DOf!N ACRES 
SURFACE SURFACE DATml NEASURHIENT OF OF PER IN IRRIGATED R:�L'>RKS 

(FT) (FT) LIFT HATER HINUTE) FEET 1 968 

1 , 45 1  - - - - T , E  p 300 R - - - -

1 , 491 3 2 . 9  June 3 '  1969 C , ll D 1 R - - - -

1 , 360 5 . 8  do.  C , H  D 2 E - - --

1 , 472 23 . 9  June 4, 1969 J , E  D 3 R - - - -

1 , 419 ll. 9 Nay 21 ' 1969 J , E  D 5 E - - - -
----



DAT E 

WAT E R  

L E V E L 

Well LD 1 3-25-901 

Owner : - L ittle 

Jan . 1 0 , 1 9 56 7 5 .45 

May 2 2 ,  1 9 57 77 .36 

Jan. 6, 1 9 58 7 1 .02 

Jan. 26, 1 9 60 75.80 

Feb. 1 ,  1 9 6 1  73.36 

Jan. 1 6 , 1 9 63 74.31 

Jan. 1 3 , 1 9 64 76.22 

Jan . 1 3 , 1 9 65 89 .60 

Jan. 1 8 ,  1 9 66 88.94 

Jan. 1 1 '  1 9 67 9 1 .98 

Jan. 1 9 , 1 9 68 9 5 .09 

Well LD 1 3-33- 1 0 2  

Ow ner: F .  Lindsey Est. 

Jan. 1 0 , 1 9 56 

May 2 2 ,  1 9 57 

Jan. 6, 1 9 58 

Jan. 26, 1 9 60 

Feb. 1 ,  1 9 61 

Feb. 2 8 ,  1 9 62 

Jan. 1 6, 1 9 63 

Jan. 1 3 , 1 9 65 

Jan . 1 8 , 1 9 66 

Jan . 1 1 , 1 9 67 

Jan. 1 9 ,  1 9 68 

Feb. 5 ,  1 9 69 

1 61 .60 

1 59 .8 0  

1 64 . 1 3  

1 54.95 

1 54.53 

1 57 . 1 0  

1 54.96 

1 59 .8 3  

1 6 1 .33 

1 62 .48 

1 68 . 7 

1 63 . 1  

Well L D  1 3-33-301 

Owner : R. Tabor 

Jan. 1 0 , 1 9 56 77 .00 

May 2 2 ,  1 9 57 79 .85 

Jan. 6 ,  1 9 58 7 5 .25 

Jan. 26, 1 9 60 7 7 . 2 6  

Jan. 1 6 , 1 9 63 7 7 .50 

Jan . 1 3 ,  1 9 64 8 2 . 63 

Jan. 1 3, 1 9 65 88 .97 

Table 5.-Water Levels in Wells 

DATE 

WAT E R  

L EV E L 

Well LD 1 3-33-401 

Owner : L.  Trosper 

Jan. 1 0 ,  1 9 56 

May 2 2 , 1 9 57 

Jan. 6 ,  1 9 58 

Jan. 26,  1 9 60 

F e b .  28,  1 9 62 

Jan. 1 6 ,  1 9 63 

Jan. 1 3 , 1 9 64 

Jan. 1 3 , 1 9 .65 

Jan. 1 8 ,  1 9 66 

Jan. 20, 1 9 67 

Jan. 1 9 ,  1 9 68 

Jan . 1 6 , 1 9 69 

84.36 

84.83 

76.76 

87 .42 

84.32 

82 .93 

9 2 .46 

83 . 1 0  

92 .65 

90 . 1 9  

92 .86 

98.0 

Well LD 1 3-33-403 

Owner:  J. F. Harrel l  

Jan. 1 0 ,  1 9 56 92 .84 

May 2 2 ,  1 9 57 99 .46 

Jan. 9,  1 9 58 90.37 

Jan. 26, 1 9 60 1 06 . 9 1  

Feb.  1 '  1 9 61 9 5 .02 

Jan. 1 6 , 1 9 63 9 2 . 7 7  

Jan. 1 3 , 1 9 64 1 1 0 .26 

Jan. 1 3 , 1 9 65 1 1 8 . 60 

Jan. 1 8 ,  1 9 66 1 20 . 62 

Jan. 20, 1 9 67 1 22 .0 5  

Jan. 1 9 , 1 9 68 1 1 6.68 

Jan . 1 6 , 1 9 69 1 29 . 1  

Well L D  1 3-33-50 1 

O w n e r :  R. Hines 

May 2 2 ,  1 9 57 88.87 

Jan. 1 6 , 1 9 63 83. 1 4  

Jan. 1 3 , 1 9 64 9 2 . 64 

Jan. 1 3 , 1 9 65 1 02 .29 

Jan. 1 8 , 1 9 66 9 7 . 2 2  

Jan. 20, 1 9 67 1 00.86 

Jan. 1 9 ,  1 9 68 1 0 1 .72 

- 38 -

D ATE 

WAT E R  

L E V E L  

Well L D  1 3-33-602 

Owner:  M. Watson 

Jan. 1 0, 1 9 53 

Jan. 9, 1 9 54 

Jan. 9 ,  1 9 55 

Jan. 1 0 ,  1 9 56 

May 2 2 ,  1 9 57 

Jan. 6, 1 9 58 

F eb .  2 ,  1 9 6 1  

Feb.  28,  1 9 62 

Jan. 1 6 ,  1 9 63 

Jan . 1 3 , 1 9 64 

Jan. 1 8 ,  1 9 66 

Jan. 1 1 '  1 9 67 

Jan.  1 9 ,  1 9 68 

F eb. 4, 1 9 69 

75 .32 

7 7 .44 

84.45 

8 1 .98 

85 .30 

8 0 .89 

82 . 59 

84.45 

85.65 

9 1 . 7 1  

1 0 1 .72 

1 00 . 58 

1 03 . 1 6  

1 03 .0 

Well LD 1 3-33-603 

Owner : M .  Watson 

Jan. 1 0 ,  1 9 56 8 1 .24 

May 22 , 1 9 57 84.99 

F eb .  2 ,  1 9 6 1  7 1 .35 

F eb .  28,  1 9 62 83 .40 

Jan. 1 6 , 1 9 63 83.94 

Jan. 1 8 ,  1 9 6 6  9 5 .99 

Jan. 1 1 ,  1 9 67 9 5 .84 

Jan. 1 9 ,  1 9 68 1 0 1 .95 

F eb .  4 ,  1 9 69 1 04.6 

Well LD 1 3-33-901 

Owner: J .  W. Tabor 

Jan. 1 0 , 1 9 56 

May 2 2 ,  1 9 57 

Jan. 6, 1 9 58 

Jan. 27, 1 9 60 

F eb .  1 , 1 96 1  

F e b .  28,  1 962 

42 . 1 4  

38 .49 

42 .33 

47 .59 

45.47 

49 . 1 7  



DAT E 

WAT E R  

L E V E L  

Well L D  1 3-33-90 2 

O w n e r :  I. Smith 

Jan. 1 0 , 1 9 56 

May 2 2 ,  1 9 57 

Jan.  6, 1 9 58 

F eb. 2 ,  1 9 6 1  

Feb.  2 8 , 1 962 

Jan . 1 6 ,  1 9 63 

Jan. 1 4, 1 9 64 

Jan. 1 3, 1 9 65 

Jan. 1 8 , 1 9 66 

Jan . 1 1 , 1 9 67 

Jan. 1 9 ,  1 9 68 

Feb. 5 ,  1 9 69 

2 1 . 1 1 

20 .30 

2 1 .99 

27 .90 

2 9 . 5 3  

31 .01 

35.50 

40.93 

3 1 .36 

31 .88 

3 1 .72 

42 .4 

Well LD 1 3-34-801 

Owner: J .  H u nter 

Jan. 1 0 , 1 9 53 

Jan. 9 , 1 9 54 

Jan . 1 0 ,  1 9 56 

May 2 2 ,  1 9 57 

Jan. 6, 1 9 58 

Jan. 2 7 , 1 9 60 

F eb. 2, 1 9 6 1  

3 7 . 2 5  

38.06 

38.90 

3 7 . 5  

39 .0 1 

39.94 

37 .98 

Well LD 1 3-34-802 

Owner : J .  Hunter 

Jan . 9 ,  1 9 54 

Jan. 9, 1 9 5 5  

Jan. 1 0 ,  1 9 56 

May 2 2 ,  1 9 57 

Jan . 6, 1 9 58 

Jan. 2 7 ,  1 9 60 

F eb .  2 ,  1 9 6 1  

F eb .  2 8 ,  1 962 

Jan. 1 7 ,  1 9 63 

Jan. 1 4, 1 9 64 

Jan. 1 4, 1 9 65 

Jan . 1 8 ,  1 9 66 

Jan.  1 1 '  1 9 67 

Jan . 1 9 ,  1 9 68 

38.74 

41 .05 

39.84 

41 .41 

39.97 

40.39 

38.55 

39 .68 

42.05 

46.59 

50.82 

49.62 

49 .23 

48 .85 

Table 5. -Water Levels in Wells-Continued 

DAT E  

WATE R 

L E V E L  

Well LD 1 3-34-803 

Owne r :  J. H u nter 

Jan .  9 ,  1 9 55 

Jan. 1 0 ,  1 9 56 

May 22, 1 9 57 

Jan. 6, 1 9 58 

Jan. 27, 1 9 60 

F eb .  2 ,  1 96 1  

F eb. 2 8 , 1 9 62 

Jan. 1 7 ,  1 9 63 

Jan . 1 4 , 1 9 64 

Jan. 1 4, 1 965 

Jan . 1 8 ,  1 9 66 

Jan. 1 1 ,  1 9 67 

Jan. 1 9 ,  1 9 68 

63.92 

35.00 

37 .20 

34.72 

35.60 

33.84 

34.88 

36 . 56 

40.63 

43.35 

42 .90 

42.37 

43 .57 

Well L D  1 3-41-301 

Owner: -

Jan. 1 0 , 1 9 56 

May 22, 1 9 57 

Jan. 6, 1 9 58 

Jan . 2 7 ,  1 9 60 

F eb .  2 ,  1 9 6 1  

Feb. 28, 1 9 62 

Jan. 1 4, 1 9 64 

Jan . 1 3 , 1 9 65 

Jan. 1 8 , 1 9 66 

Jan. 1 1 , 1 9 67 

Jan. 1 7 '  1 968 

83.02 

77 .36 

82.41 

93 .98 

7 5 . 60 

77 .85 

78 . 50 

93.84 

1 04.05 

1 06 . 62 

1 04 . 9 1  

Well L D  1 3-41-306 

Owner:  M. E. Watson 

Jan . 1 0 , 1 9 56 55.93 

May 2 2 ,  1 9 57 55 .68 

Jan . 6, 1 9 58 5 2 . 7 5  

Jan. 27, 1 9 60 56.38 

F eb .  2 ,  1 9 6 1  56.90 

Jan. 1 6, 1 9 63 60. 1 7  

Jan. 1 4, 1 9 64 69 .65 

Jan. 1 3 , 1 9 65 74.48 

- 39 -

D AT E  

WAT E R  

L E V E L  

Well L D  1 3-41 -306-Continued 

Jan. 1 8 , 1 966 7 0 . 7 5  

Jan. 1 1 '  1 9 67 7 5 . 7 0  

Jan . 1 7 , 1 9 68 74.52 

Well LD 1 3-41-405 

Ow ner:  R. Nippert 

Jan. 8, 1 9 54 

Jan. 9, 1 9 5 5  

Jan . 9, 1 9 56 

May 22 , 1 9 57 

Jan . 6, 1 958 

Jan. 2 7 , 1 9 60 

Dec. 1 9 ,  1 960 

Jan. 1 7 , 1 963 

Jan. 1 4 ,  1 9 64 

Jan . 1 3 ,  1 9 65 

Jan. 1 8 ,  1 9 66 

Jan. 1 1 , 1 9 67 

Jan. 1 7 ,  1 9 68 

65.85 

69.32 

61 .73 

60.45 

56.46 

68 .36 

68.99 

70.95 

82 .88 

1 03 .06 

1 0 1 .38 

1 02 .08 

1 08 .9 6  

Well LD 1 3-41-501 

Owner : P .  Ratliff 

Jan. 1 0, 1 9 53 

Jan. 9, 1 9 55 

Jan. 9, 1 9 56 

May 22 , 1 9 57 

Jan . 6, 1 9 58 

Jan. 2 7 ,  1 9 60 

Dec. 1 9 ,  1 9 60 

Mar. 1 ,  1 9 62 

Jan. 1 7 ,  1 9 63 

Jan. 1 4 ,  1 9 64 

Jan. 1 3 , 1 9 65 

Jan. 1 8 ,  1 9 66 

Jan. 2 0 ,  1 9 67 

Jan. 1 7 , 1 9 68 

87.90 

98.03 

83.35 

73 .96 

80.69 

86.70 

86.05 

86.36 

84.65 

96 . 1 5  

1 03.84 

1 00 .30 

1 00.38 

Well LD 1 3-41 -601 

O w n er :  D .  N ewman 

Jan. 1 0 , 1 9 53 63.80 

Jan. 8, 1 9 54 6 1 .85 



DATE 

WAT E R  

L E V E L  

Well L D  1 3-41 -601-Continued 

J a n .  9 ,  1 95 5  

J a n .  9 ,  1 9 56 

May 22,  1 9 57 

J a n .  6, 1 9 58 

Jan.  2 7 ,  1 9 60 

Dec. 1 9 ,  1 960 

Mar. 1 '  1 9 62 

65.23 

61 .09 

58.45 

59.40 

66.35 

66.9 1 

65.78 

Well LD 1 3-41-602 

Owner : D .  N ewman 

J a n .  1 0 ,  1 9 53 50 . 1 4  

Jan.  8 ,  1 954 48.66 

J a n .  9 ,  1 9 55 52 . 1 5  

Jan.  9,  1 956 48.63 

May 2 2 ,  1 9 57 47 .05 

Jan . 6, 1 9 58 46.44 

J a n .  2 7 ,  1 9 60 5 1 .34 

Oct. 1 4, 1 9 60 54.66 

Mar.  1 '  1 9 62 52.34 

J an.  1 7 ,  1 9 63 53.49 

J an.  1 4 , 1 9 64 58.78 

Jan. 1 3, 1 965 64.52 

Jan. 1 8 ,  1 9 66 6 0 . 72 

J an.  1 1 , 1 9 67 66.34 

J an.  1 7 ,  1 9 68 7 0 .9 1  

Apr.  1 0 , 1 9 69 68 . 7  

Well LD 1 3-41 -61 0  

Owner : L .  Moore 

J a n .  1 0 , 1 9 53 46.58 

J an.  8 ,  1 9 54 46 . 1 0  

J a n .  9 ,  1 9 5 5  49 .28 

Jan. 9, 1 9 56 46. 1 0  

May 22, 1 9 57 45.29 

J a n .  6, 1 9 58 44 . 22 

Jan.  27,  1 960 48.50 

Mar. 1 '  1 962 48.92 

J a n .  1 7 ,  1 9 63 47 . 1 4  

Jan.  1 4, 1 9 64 56.84 

Table 5.-Water levels in Wells-Continued 

DATE 

WAT E R  

L E V E L  

Well LD 1 3-41-6 1 0-Continued 

Jan. 1 3 , 1 96 5  

Jan. 1 8 , 1 9 66 

Jan.  1 7 ,  1 9 68 

Apr.  1 4, 1 969 

61 .89 

59 .05 

60 . 1 6  

5 5 . 6  

Well LD 1 3-41 -70 1 

Owner : F .  G r egory 

Jan. 6, 1 9 58 

J a n .  2 7 ,  1 9 60 

Dec. 1 9 ,  1 960 

Mar.  1 ,  1 9 62 

Ja n.  1 7 , 1 9 63 

Jan.  1 4, 1 9 64 

Jan. 1 3, 1 9 65 

Jan.  2 8 ,  1 9 66 

Jan.  1 1 '  1 9 67 

Jan.  1 7 , 1 968 

50.87 

6 5 . 74 

67 .37 

67 .90 

72 . 1 8  

8 2 . 4 1  

97 . 1 3  

98.34 

( tape hangs 

at 1 5' )  

Well LD 1 3-42- 1 0 1  

O wn e r :  J .  Good 

Jan. 1 0, 1 9 56 

May 2 2 ,  1 9 57 

Jan.  6 ,  1 9 58 

Jan. 27, 1 960 

Jan.  2 8 ,  1 9 62 

Jan.  1 7 , 1 963 

J a n. 1 4 ,  1 9 64 

1 9 66 

1 9 67 

Jan.  1 7 , 1 9 68 

Mar. 1 ,  1 9 69 

56.84 

57 . 7 1  

55.34 

60.40 

5 9 . 53 

66.08 

76.79 

76.2 

Well LD 1 3-42-401 

O wn e r :  L. B utts 

Jan.  8 ,  1 9 54 

Jan. 27, 1 9 60 

F eb .  1 ,  1 9 6 1 

F eb .  2 8 ,  1 962 

Apr.  1 5 , 1 9 69 

- 40 -

60.35 

63. 1 0  

62 .23 

62.2 

7 7 . 8  

D AT E  

WAT E R  

L E V E L  

Well LD 1 3-42-402 

Owne r :  C. B utts 

Jan.  9 ,  1 9 53 

Jan.  8 ,  1 9 54 

Jan.  9 ,  1 9 5 5  

J a n .  9 ,  1 9 56 

May 22, 1 9 57 

J a n .  6, 1 9 58 

J a n .  2 7 ,  1 960 

F eb .  1 ,  1 9 6 1  

F eb .  2 8 ,  1 9 62 

Jan. 1 7, 1 9 63 

Jan. 1 4 , 1 9 64 

Jan.  1 4, 1 9 65 

Jan. 1 8 ,  1 9 66 

Jan.  1 1 ,  1 9 67 

Jan.  17,  1 9 68 

60.89 

60.46 

64.04 

60 .55 

58.46 

59.74 

63 . 1 4  

60.08 

62.37 

62 . 1 7  

69 . 2 1  

72.20 

69 . 1 8  

69 .20 

68.96 

Well LD 1 3-42-901 

Owner : E. McBay 

Jan.  8 ,  1 9 54 

Jan.  9 ,  1 9 5 5  

Jan. 9,  1 9 56 

May 2 2 ,  1 9 57 

J a n .  2 7 ,  1 9 60 

F eb .  1 ,  1 96 1  

73. 1 0  

74.34 

70.79 

74.4 

74.65 

73.46 

Well LD 1 3-42-903 

Owner : J. H u rst 

Jan.  1 7 , 1 963 74.93 

Jan. 14, 1 9 64 80.28 

J a n .  1 4, 1 9 65 83.48 

Jan.  1 8 , 1 9 66 8 1 .62 

Jan.  1 1 ,  1 9 67 80.86 

Jan.  1 7 , 1 9 68 8 2 . 9 1  

Well LD 1 3-44·905 

Owner: R. H. B u rrel l  

May 2 2 ,  1 9 57 

Jan. 6 ,  1 9 58 

Feb. 1 ,  1 96 1  

1 3 . 7 7  

1 5 .06 

1 7 .90 



DAT E 

WAT E R  

L E V E L  

Well L D  1 3-44-905-Continued 

F eb .  2 8 ,  1 9 62 

J a n .  1 7 ,  1 963 

Jan.  1 4,  1 964 

2 2 .93 

1 9 .08 

2 1 .33 

Table 5.-Water Levels in Wells-Continued 

DAT E 

WAT E R  

L E V E L  

Well L D  1 3-44-905-Conti nued 

Jan. 1 4, 1 9 65 

ja n.  1 8 ,  1 9 66 

Jan.  1 1 ,  1 9 67 

- 4 1  -

20.47 

1 9 .94 

DAT E 

WAT E R 

L E V E L  

Well L D  1 3-44-905-Continued 

J a n .  1 7 ,  1 968 1 9 .82 

May 1 ,  1 9 69 1 9 .0 



� 
"' 

PRODUCING 
INTERVAL 

OR 
\.,JELL WELL 

DEPTH 
(FT) 

LD -13-25-4D1 Spr ing 

5 0 1  1 3 3  

701 120 

801 290 

33-103 210 

201 200 

303 152 

410 230 

501 200 

* 506 240 

602 llS 

709 245 

7 1 1  2 1 0  

718 224 

903 160 

34-102 86 

202 90 

40 1 158 

503 190 

801 126 

- - - -

807 174 

814 Spring 

905 1 3 7  

36-803 100 

806 65 

807 54 

907 Spring 

4 1 -302 146 

304 I 265 

402 245 
' 

See footnote at end o f  tab le . 

HATER - DATE OF 
BEARING COLLECIION 

UNIT 

Qal2 Apr . 14, 1969 

Pb do . 

Qal2 d o .  

Pb/Qal2 d o .  

P b  Feb . 5, 1969 

Pb Feb . 6, 1969 

Pb d o .  

Pb Aug. 2 5 1  1969 

Pb Jan. 9, 1954 

Pb Aug. 25, 1969 

Pb Apr. 8 ,  1952 

Pb Aug. 2 5 ,  1969 

Pb Aug. 26, 1969 

Pb Aug. 1 ,  1953 

Pb l'1ar . 20, 1953 

Qa1 Feb . 6' 1969 
2 

Pb d o .  

P b  A u g .  10, 1956 

Pb d o .  

P b  }1ar . 7 J 1948 

Pb Apr. 7 J 1952 

Pb Aug. 10, 1956 

Pb Apr . 15, 1969 

Qa1/Pb Oct .  2 2 ,  1969 

Qal
2 

June 30, 1945 

Qa1 2 Apr. 18, 1969 

Qal
2 d o .  

Q a l  d o .  
2 

Pb Aug. 10, 1953 

Pb do. 

Pb Hay 1 ,  1969 

Table 6 .  - - Chemical Analyses o f  Water From Selected Wells and Springs 

Water-bearing unit : Qat2 , a l l uvium (terrace deposits and Seymour Formation) ; Pb, Blaine Formation; Ps, San Angelo Sandstone; 
Clear Fork Group; Pf, Flowerpot Shale .  

(Ana lyses given are i n  milligrams per liter except specific conductance, pH, SAR, RSC, tempera ture, and percent sodium. ) 

SODIUM , .. l-iARD- SODIUM RES IDUAL 
SILICA IRON C:\L- MAGNE - AND BICAR- SUL- CHLO- FLUO- NITRATE BORON DIS - NESS PERCENT ADSORP- SODIUH 
(Si02 ) (Fe) CIUM S lillt ParAS Sillr1 BONATE FATE RIDE RIDE (N03 ) (B) SOLVED AS SODIUM TION CARBONATE 

(Ca) (>lg) (HC03 ) ( S 04 ) ( C 1 )  (F) SOLIDS CaC03 RATIO (RSC) 
Na J K (SAR) 

2 7  - - 5 7  23 llD 438 4 7  4 5  0 . 6  3 . 1  - - 528 236 so 3 . 1  2 . 45 

- - -- 380 100 123 264 1 , 2 1 0  108 - - - - - - - - 1 , 360 - - - - . D O  

- - - - 56 ll 69 216 23 4 7  - - 84 -- -- 184 45 2 . 2  . DO 

22 -- 290 5 2  65 206 750 77 .4 23 - - 1 , 380 938 13 . 9  . D O  

- - - - 540 286 145 402 2 , 200 156 - - - - - - - - 2 , 52 0  - - - - . DO 

13 - - 600 133 51 204 1 , 8 10 72 .6 .0 -- 2, 780 2 , 040 5 . s  . O D  

- - - - 5 9 0  189 80 232 2 , 040 78 -- - - - - - - 2 , 25 0  - - - - . 0 0  

15 - - 590 153 ll2 216 1, 9 1 0  1 2 5  - - 3 .  7 - - 3 , 010 2 , 100 lD l . l  . 0 0  

1 6  - - 5 8 4  169 85 7 . 3  264 1, 950 9 1  . 8  l l  0 . 98 3 , 05 0  2 , 15 0  8 . 8  .00 

- - - - 600 143 143 244 1 , 890 162 -- - - - - - - 2 , 080 -- - - . DO 

20 -- - - - - 84 99 1 ,  750 ll2 -- 4 . 0  1 . 05 2, 940 1 , 880 9 . 8  .DO 

1 3  - - 640 2 1 7  999 206 2,430 1 , 3 90 -- 5 . 2  - - 5 ,sao 2,490 4 7 8 .  7 . DO 

-- -- 625 1 7 7  660 228 2 , 170 750 - - - - - - - - 2 , 2 9 0  - - - - . DO 

1 7  - - - - - - 134 6 . s  163 1, 770 186 - - . 5  l . D  3 , 1 70 1 ,  930 13 4 . 2  - -

1 7  - - 582 103 59 213 1 , 6 30 98 1 . 0  8 . 3  . 3 1  2 , 600 1 , 880 6 . 7  . DO 

20 - - 96 42 95 284 7 9  1 3 8  . 3  134 -- 744 4 1 2  3 3  2 . 0  . 00 

12 - - SOD 85 85 202 1,430 60 .s 53 -- 2 , 320 1 , 600 10 . 9 . DO 

15 - - 598 83 53 4 .  9 193 1 , 640 8 0  - - 9 . 5  . 3 1  2 , 580 1 , 830 6 . s  . DO 

18 - - 6D4 74 6 2  4 . 3  2 2 5  1 , 6 10 70 -- 1 5  - - 2 , 5 7 0  1 , 8 1 0  7 . 6  . DO 

23 -- 603 l lD 92 206 1, 730 128 -- 7 . 3  . 23 2, 790 1 ,  960 9 . 9 . 00 

18 - - - - - - 74 112 1 , 6 90 1 1 8  - - 3 . 0  . 4 6  2, 870 1 , 860 8 . 7  . DO 

16 - - 690 143 775 10 2 1 5  2 , 030 1 , 260 -- 2 . 0  1 . 5  5 , 030 2 , 310 42 7 . 0  . 0 0  

- - - - 650 136 420 158 1 ,  940 670 - - - - - - - - 2 , 180 - - - - - -

1 8  - - 625 59 6 3  2 2 0  1 , 600 42 . s  3 9  - - 2 , 55 0  1 , 8 00 7 . 6  . D O  

2 1  0 . 14 160 36 23 4 . 2 258 310 2 7  . 4  3 8  - - 796 553 8 . 4  . D O  

2 1  - - 5 5  3 9  1 8  24D 86 13 . 6  3 8  - - 3 8 9  298 12 . 5  . DO 

- - - - 74 1 9  2 2  2 1 6  7 9  1 5  - - 3 7  - - - - 2 6 2  1 5  . 6  . DO 

- - - - 134 36 32 2 72 2 7 7  2 9  - - - - -- - - 482 -- -- . DO 

1 9  - - - - - - 5 3  200 1 , 660 60 - - 5 . 9  . 3 8  - - 1 , 860 6 . 6  . DO 

15 - - - - - - 1 , 860 194 2 , 390 2 , 5 5 0  - - - - 2 . 1  - - 2 , 1 9 0  6 5  18 . DO 

-- - - 730 132 - - 198 1 , 830 1 , 080 - - - - -- -- 2 , 3 6 0  - - - - - -

SPECIFIC 
CONDUCTANCE TEMPER-
(HICROHHOS pH ATURE 

AT 2 5 °  C) oc 

846 8 . 1  1 9  

2 , 480 7 . 6  1 7  

675 7 . 8  1 7  

1 ,  7 7 0  7 . 6  1 7  

3 , 860 7 . 5  1 7  

2 ,  990 7 . 3  16 

3 , 300 7 . 5  1 7  

3 , 22 0  7 . 6  18 

3 , 240 7 . 3 - -

3 , 32 0  7 . 4  1 8  

3 , 200 7 . 8  - -

7 , 6 3 0  7 . 6 18 

5 , 4 90 7 . 3  1 8  

3 , 310 8 . 1  - -

2 ,  910 7 . 5  - -

1 , 22 0  7 . 8 1 7  

2 , 620 7 . 4  1 7  

2 , 860 7 .  9 - -

2 , 840 7 . 5  - -

3 , 0 70 7 . 3  - -

3 , 050 7 . 8  - -

6 , 6 70 7 . 0  - -

4 , 840 7 . 6  1 7  

2 ,  700 7 . 5  1 8  

1 , 060 7. 9 --

614 7 . 8  1 7  

5 9 9  7 .  9 1 7  

987 7.  7 16 

2 , 850 7 . 0  - -

10, 700 8 . 0  - -

5' 920 7 . 6 20 

____ L____ 



..,. 
w 

� 

PRODUCING 
U."l'ERVAL 

OR \-1ATER-
\.JELL \.JELL BEARING 

DEPTH UNIT 
(FT) 

L0-13-41-411 200 Pb 

414 208 Pb 

501 129 Pb 

603 125 Pb 

607 110 Pb 

608 100 Pb 

611  100 Pb 

42 -403 103 Pb 

806 136 Pb 

902 75 Pb 

43 -101 122 Qa1/Pb 

202 6 7  Qal2 /Pb 

205 70 Qal/Pb 

301 6 7  Qa12 /Pb 

405 70 Pb 

501 88 Pb 

503 Spring Pb 

504 72 Pb 

709 100 Pb 

717 100 Pb 

801 160 Pb 

802 29 Pb 

902 35 Pb 

903 35 Pb 

44-101 42  Qa1 2 
201 36  Pb  

301  140 Pb 

302 Spring Qal2 
601 25 Ps 

602 60 Pf!Ps 

701 30 Qa1/Pf 

801 30 Pf 

903 39 Qa12 

Sec (ootnote ot end of tab l e .  

DATE OF SILICA IRON CAL- HA.GNE -
COLLECTION (Si02) (Fe) CIUH SllfH 

(Ca) (>tg) 

Hay 1, 1969 15 -- 685 120 

do .  - - -- 6 72 110 

Jan. a ,  1954 15 -- 609 123 

Apr. 7, 1952 32 - - - - - -

Jan. 30, 1948 -- - - 604 1 1 1  

Oc t .  2 3 ,  1969 14 -- 620 72 

Sep t .  2 ,  1949 18 -- 602 109 

Har. 24) 1953 14 - - 5 9 2  101 

Oc t .  2 2 ,  1969 11 -- 5 70 158 

Har. 26, 1953 15 -- 592 90 

Apr. 16, 1969 15 -- 635 136 

do. -- -- 244 92 

do.  1 7  -- 221  80  

Apr.  17,  1969  - - - - 1 3 2  56 

Apr . 30, 1969 17 -- 655 101 

Apr. 29, 1969 - - -- 635 110 

Apl· .  30, 1969 20 -- 1 18 30 

do. -- -- 630 1 15 

Apr . 29, 1969 -- - - 630 119 

Apr .  28, 1969 14 - - 620 102 

Apr . 29,  1969 -- - - 630 104 

>lay 1, 1969 15 -- 660 106 

do. 12 -- 580 231 

Oct. 22,  1969 17 -- 6 75 300 

Apr.  30, 1969 16 -- 84 52 

do.  15 - - 620 199 

>lay 1, 1969 13 - - 580 64 

>lay 2, 1969 -- - - 550 342 

Nay 1 ,  1969 16 -- 890 300 

do . 14 -- 560 200 

>lay 2, 1969 16 -- 590 166 

>lay 1, 1969 12 -- 740 324 

Apr .  17,  1969 27  - - 6 8  2 8  

... 

T<tble 6 .  --Chemical Analysr!s From Selec ted Wells  and Spr ings - -Continued 

SODIUH ·· IWW- SODIUH RESIDUAL SPECIFIC 
AND BICAR- SUL- CHLO- fLUO- NITRATE BORON DIS- NESS PERCENT ADSORP - SODIU!-1 CONDUC'l'ANCE TEHPJ::R -

POTASS IUI-l BONATE FATE RIDE RIDE (N03 ) (B) SOLVED AS SODIUH TION CARBONATE (HICRDl-U-lOS pll ATURE 
(HC03 ) (S04 ) (Cl) (F) SOLIDS Caco3 RATIO (RSC) AT 25• C) • c  

N a  J K (SAR) 

418 216 1 , 840 718 -- 7 . 2  - - 3 ,  9 1 0  2 , 200 29 3. 9 0 . 00 4 J 980 7 .4  20  

435 198 1,800 662 -- 4 . 3  - - - - 2 , 130 32 4 . 1  .00 4 , 640 7 .s 21 

188 6 .  9 212 1,820 280 0 . 4  11 0 . 92 3 , 160 2 , 030 17 1 .8 . 00 3, 770 7 . 6  - -

5 1 0  5 7  1 , 6 70 88 -- 6 . 0  . 3 1  2 ,  770 805 58 5 . 5  . 00 2, 900 7 .  7 --

354 202 1 , 800 490 -- 4 . 0  - - 3,460 l ,  960 28 3 . 5  .00 4 , 320 - - --

5 1  2 16 1,620 58 .4 8 .4 -- 2, 550  1 , 840 6 . 5  . 00 2, 700 7 . s  19 

9.4 224 1 , 650 46 -- 6 .s . 70 2 , 550 1, 950 1 . 9 . 00 2, 770 7 . 3  - -

3 9  191  1 ,680 55 1 . 2  7 . 0  .40 2 , 580 1 , 8 90 43 . 5  . 00 2, 760 7 . 1  - -

97  162 1, 950 84 .4 . 0  -- 2 ,_950 2 , 070 9 . 9 . 00 3, 140 7.4 1 9  

27  206 1 , 640 31 . 6  5 . 5  . 2 5  2, 500 1 , 850 31 .4 . 00 2, 700 7 . 7  --

512 160 1 , 940 780 -- 9 . 0  - - 4, 110  2 , 140 34 4 . 8  . 00 5 , 000 7. 7 18 

-- 162 805 418 -- - - - - -- 988 -- -- . 00 2, 750 7. 7 17  

206 242 616 335 .4 18 -- 1, 610  880 34 3 . 0  . 00 2,410 7 . 7  1 7  

- - 268 388 205 -- - - - - 560 -- -- -- . 00 1, 780 7 . 6  17  

82  204 1 , 620 235 -- 52 -- 2 , 860 2 , 050 8 . 8  . 00 3 , 280 7.4 17 

-- 188 1 , 6 90 210  -- -- -- - - 2 , 040 -- - - .00 3,220 7 . s  18 

192 294 268 208 .2 28 -- 1 , 010 418 so 4 . 1  . 00 1 , 620 7 . 6  18 

-- 182 1, 700 200 - - -- -- -- 2 , 040 -- - - . 00 3 , 190 7 . 2  17  

- - 198 1 ,  740 185 -- -- -- -- 2 , 060 - - - - . 00 3 , 2 1 0  7 .6  17  

54  184 1 , 680 120 .4 16 -- 2 ,  700 1, 970 6 . 5  .00 2,  970 7 . s  1 7  

- - 184 1 , 660 175 -- -- -- - - 2 , 000 -- -- . 00 3 , 100 7 . s  17  

J 23  192 1 , 6 10 338 -- 51 - - 3 , 000 2 , 080 -- -- . 00 3 , 560  7 . 5  1 7  

282 200 2 , 170 408 -- 14 -- 3 , 800 2,400 20 2 . 5  . 00 4, 390 7 . 6  17  

527 168 1 , 950 1 , 330 1 . 3  2 2  - - 4 '  910 2, 920 28 4 . 2  .00 7 , 280 7 . 2  20 

73 356 184 39 .6 54 -- 678 424 27 1 . 5  .00  1 , 040 7 . 8  16 

302 2 72 2 , 010 485 -- . 28 -- 3, 790 2 , 370 22 2. 7 . 00 4, 500 7 . 3  1 7  

5 1  138 1 , 580 34 .3 1 9  - - 2 , 4 10 1, 710 6 . 5  . 00 2 , 560 7 . 2  - -

-- 290 3 , 120 35 -- -- -- -- 2 ,  780 -- - - . 00 4, 600 7 . 6  20 

908 216 1 , 860 1, 980 - - 648 - - 6 ,  710 3, 450 36 6 .  7 . 00 9, 300 7 .4  17  

306 212 2 , 210 272 - - 34 - - 3 ,  700 2 , 220 2 3  2 . 8  . 00 4' 150 7 . 5  16 

455 162 1 , 420 j1,040 -- 82 -- 3 , 850 2 , 160 31 4 . 3 . 00 5 , 180 7 .s 16 

701 188 2 , 2 1 0  1 , 5 10 -- 149 -- 5 J 740 3 , 180 32 5 .4 . 00 7' 720 7 . 3  17  

54 294 80 3 1  . )  4 1  - - 4 75 284 2 9  1 .4 .00 758 7 . 7  16 

__ L__ __ 
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0 

PRODUCING 
INTERVAL 

OR \.JATER-\�ELL HELL BEARING 
DEPTH UNIT 
(FT) 

LD- 13-44- 904 52 Q a l2 

905 so Q a l 2 

* 4 5 - 1 0 1  78 Q a l2 

401 2 3  Ps 

* 50-301 85 Pb 

601 81 Pb 

5 1 -102 3 0  P b  

201 30 Pb 

401 30 Pb 

601 1 3 1  Pb/Ps 

701 60 Ps 

801 58 Ps 

901 2 0  Ps 

5 2 -101 35 Q a 12 /Pb 

2 0 1  30 Qa1
2

/Ps 

309 6 7  Q a l2 

3 1 1  5 0  Q a l
2 

315 Spr ing Q a 1  
2 

316 S p r ing Q a l
2 

401 45 Ps 

603 55 Qa1 
2 

604 5 6  Qal
2 

610 65 Q a l2 

701 35 Ps 

812 54 Q a 1
2 

8 2 7  5 2  Q a l2 

901 54 Q a l
2 

909 Spring Q a l
2 

53 -102 86 Q a l2 

401 44 Ps 

701 3 0  Q a l/Pc 

5 9 -101 so Ps 

60-301 3 0  Qa1,JPc 

·:, Sample analyzed for pest icides . 

DATE OF S ILICA IRON CAL- HAGNE-
COLLECIION (Si02 ) (Fe) CIUH SIUN 

(Ca) (Ng) 

S e p t .  20, 1946 26 0 . 12 80 2 9  

June 6, 1969 2 1  - - 355 138 

Oc t .  2 2 ,  1969 19 -- 60 12 

Hay 2, 1969 20 - - 1 6 0  1 0 2  

O c t .  2 2 ,  1 9 6 9  1 7  - - 620 67 

June s, 1969 14 -- 193 82 

June 4' 1969 11 -- 585 104 

June 5, 1969 10 - - 6 3 0  456 

June 4 ,  1969 9 . 0  -- 588 108 

June s, 1969 8. 7 -- 492 2 1 3  

June 4, 1969 15 -- 270 252 

d o .  1 5  - - 502 108 

do. 24 -- 38 5 7  

June 5' 1969 1 3  - - 745 268 

do. 20 -- 1 3 7  7 2  

Oc t .  2 2 ,  1969 25 - - 8 4  28 

June 6, 1969 1 9  - - 2 70 104 

d o .  - - - - 8 9  4 2  

d o .  1 1  -- 2 8 0  118 

June s, 1969 14 - - 415 61 

Feb . 3, 1954 28 - - 8 5  3 4  

Oc t .  2 2 ,  1969 26 - - 8 9  3 1  

June 2, 1969 2 0  - - 7 1  2 0  

June 4' 1969 19 - - 7 9  4 3  

Nay 2 2 ,  1969 24 - - 1 0 3  4 5  

June 6, 1969 2 2  - - 330 114 

June 2, 1969 21 - - 5 6  2 2  

June 3, 1969 -- -- 65 36 

Apr . 17 J 1969 25 -- 56 23 

June 3, 1969 19 - - 7 2  28 

d o .  1 4  - - 7 1  40 

June 4' 1969 16 - - 2 4 5  95 

>lay 2 1 ,  1969 2 0  - - 6 1  2 4  

Table 6 .  - -Chemical Analyses From Selected \.Jells and Spr ings --Continued 

SODIUH �·, HARD-
AND BICAR- SUL- CHLO- FLUO- NITRATE BORON DIS - NESS 

POTASSIUM BONATE FATE RIDE RIDE (N03 ) (B) SOLVED AS 
(HC03 ) (S04 ) (Cl) (F) SOLIDS CaC03 

Na I K 

5 7  4 . 2  328 62 5 2  0 . 2  5 1  - - 522 318 

2 5 9  322 1 , 24 0  312 - - 2 6  -- 2 , 5 1 0  1 , 4 50 

18 204 34 6. 3 . 4  3 2  - - 2 8 2  1 9 9  

75 284 122 143 . 7  5 1 8  -- 1 , 280 818 

4 5  214 1 , 600 43 . s  2 1  - - 2 , 5 20 1 , 820 

58 330 584 4 3  .s  7 . 0  - - 1 , 14 0  8 1 9  

65 186 1 , 680 78 .4 19 -- 2 , 630 1 , 8 90 

664 198 2, 900 1 , 2 1 0  - - 4 . 8  - - 5 J 970 3 , 4 5 0  

109  1 6 2  1 , 660 1 9 9  - - 7 . 4  -- 2, 760 1, 910 

683 54 2, 980 3 1 2  - - 2 . 0  - - 4 '  720 2 , 100 

713 160 2 ,  780 202 -- 3 . 1  -- 4 , 260 1 ,  710 

184 184 1 ,  720 101 -- 15 - - 2 ,  740 1 ,  700 

44 384 60 14 1 . 8 30 - - 458 330 

756 206 2 , 260 1 , 4  70 - - 1 4  - - 5 , 630 2, 960 

149 350 440 133 2 . 0  2 9  - - 1 , 15 0  638 

39 3 70 38 25 . s  36 - - 458 324 

273 314 914 332 . 7  2 0  - - 2 , 090 1 , 100 

194 418 2 72 130 - - 8 .  9 -- - - 394 

254 272 1 , 100 258 .6 5 . 2  - - 2 , 1 60 1 , 180 

77 266 1 , 040 62 . 9 78 -- 1 , 880 1 , 290 

152 2 . 8 3 5 5  2 1 4  1 0 0  1 . 0  13 - - 8 1 9  3 5 5  

135 394 110 96 . 9 83 -- 765 350 

24 292 24 10 1 . 0  38 - - 352 260 

114 3 76 96 88 3 . 2  100 -- 72 7 374 

183 218 234 2 72 1 . 6  3 7 - - 1 , 010 442 

3 1 7  338 944 482 - - 54 - - 2 , 430 1 , 290 

7 9  318 59 18 . 9 63 - - 4 7 5  230 

-- 3 76 390 108 - - - - - - - - 3 10 

24 250 31 13 .8 35 -- 331 234 

1 7  326 1 3  18 . 3  3 1  - - 358 294 

182 424 203 98 1 . 2  45 - - 8 6 2  342 

132 330 534 154 1 . 0  302 - - 1 , 640 1 , 000 

71 234 133 2 7  . 8  42 - - 494 2 5 0  

PERCENT 
SODIUH 

28 

28 

16 

1 7  

5 

13 

7 

30 

1 1  

4 1  

4 8  

1 9  

22 

36 

34 

2 1  

3 5  

5 2  

3 2  

1 2  

48 
I 

46 

1 7  

4 0  

4 7 

35 

4 3  

- -

18 

11 

54 

22 

38 

SOD IUN RESIDUAL 
ADSORP- SODIUH 

TION CARBONATE RATIO (RSC) 
(SAR) 

1 . 2  0 . 00 

3 . 0  . 00 

. 6  . 00 

1 . 1  . 0 0  

. 5  . 00 

. 9 . 00 

. 6  . 00 

4 .  9 . 00 

1 . 1  . 00 

6 . s  . 00 

7 . s  . 00 

1 . 9 . 0 0  

1 . 1 .00 

6 . 0  .00 

2 . 6  . 00 

. 9 . 00 

3 . 6  . 00 

4 . 3  . 0 0  

3 . 2  . 00 

. 9 . 00 

3 . 5  . 00 

3 . 1  . 00 

. 6  . 0 0  

2 . 6 . 00 

3 . 8  . 00 

3 . 8  . 00 

2 . 3  . 6 1  

- - . 00 

. 7  . 0 0  

. 4  . 00 

4 . 3  . 1 2 

1 . 8 . 00 

2 . 0  . 00 -'--

SPECIFIC 
CONDUCTANCE TEMPER-
(l-llCROHHOS pH ATURE 

AT 2 5 '  C) • c  

836 7 . 4  - -

3 , 1 60 7 . 7  1 7  

464 7 . 8  2 0  

1 , 890 7 . 8  1 7  

2 , 6 2 0  7 .  9 19 

1 , 5 1 0  7 . 4  2 1  

2 , 8  70 7 . 8  1 7  

7 , 34 0  7 . 2  1 7  

3 , 090 7 . 5  1 7  

5 , 380 7 . 3  1 7  

4 , 4 20 7 . 6 1 7  

3 , 04 0  7 . 5  1 7  

740 7 . 7  1 7  

7 , 380 7 . 2  1 7  

1,680 7 . 6 1 7  

756 7 . 6 20 

2 , 8 5 0  7 . 6 1 7  

1 , 4 90 7 .  9 19 

2 , 820 7 . 8  2 7  

2 , 2 20 7 . 3  1 7  

1 , 330 7 .  9 --

1 , 2 2 0  7 .  9 20 

5 74 8 . 1  1 7  

1 , 170 7. 9 17 

1 , 65 0  7 . 3  1 7  

3 , 3 9 0  7 . 5  1 7  

740 7 . 7  1 7  

1 , 63 0  7 . 9  18 I 
540 8 . 0  16 

594 8 . 0  18 I 
1 , 3 3 0  7 . 8  16 i 
2 , 2 3 0  7 . 4  1 7  I I 

755 7 .s  1 7  I 
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Figure 1 0  

Conley south 
(Mississippian) 

EXPLANATION 
-@

Public- supply wel l  

'r§l 
Industrial well 

@ 

Irrigation well 

-o-

Livestock or domestic 

-9-
Oil or gas well 

'<!>' <!> 9 
Unused o r destro'yed 

0 

Water-test well  

... 
Spring 

8i4 

well 

well 

Line above lost three digits of 

well number indicates chemical 

analysis shown in Table 6, 
& 

Stream-gaging station 

Oilfield 

COUNTY 

Locations of Wells, Springs, and Oilfields 

Bose from U.S. Geological Survey 
topographic quadrangles 

99" 30' 
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