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G R 0 U N D - WATE R RES 0 U R C E S o F

ELL I S C 0 U N T Y

ABSTRACT

T E X A S

The principal water-bearing formations in Ellis County are the Hosston
Formation, the Paluxy Sand, and the Woodbine Formation; the Quaternary alluvium
is a minor but potentially useful aquifer for local irrigation near the Trinity
River and other large streams in the county. The Woodbine is exposed in a small
area in the northwestern part of the county; the alluvium occurs along the major
streams; none of the other principal aquifers crop out in Ellis County.

With exception of the Hosston Formation, in which the water moves north­
ward, and the alluvium, in which the water probably moves toward the streams,
the ground water in Ellis County generally moves east-southeastward down the
dip of the aquifers. The rate of ground-water movement varies from about 10 to
40 feet per year. The hydraulic gradient in most of the principal aquifers is
about 10 to 18 feet per mile.

In 1964, about 4.8 mgd (million gallons per day), or 5,400 acre-feet, of
ground water was used for public supply, industry, irrigation, rural domestic,
and livestock needs combined.

Of the total amount of ground water used in 1964, about 3,500 acre-feet or
65 percent was from the Woodbine Formation, about 1,840 acre-feet or 34 percent
from the Hosston Formation, about 40 acre-feet or 0.8 percent from the Quater­
nary alluvium, and about 8 acre-feet or 0.2 percent from the Paluxy Sand.

Estimates using the 1965 hydraulic gradient indicate that the Hosston
Formation annually transmits about 2,670 acre-feet of ground water (2.4 mgd),
and the Woodbine about 3,500 acre-feet (3.1 mgd). The Paluxy transmits some­
what less--perhaps on the order of 1,000 acre-feet per year (about 1 mgd).

Pumpage from the Hosston Formation and Paluxy Sand probably can be
increased by about 1,000 acre-feet per year (1 mgd) from each. In 1964, pump­
age from the Woodbine about equalled the amount transmitted, but considerable
ground water (1,200,000 acre-feet) is available from storage in the Woodbine
at depths less than 400 feet below the surface.

Not all of the available ground water in Ellis County meets the chemical
quality standards established by the U.S. Public Health Service. Most of the
water is high in sodium, bicarbonate, fluoride, and dissolved solids (99 per­
cent of the analyzed samples exceeded 500 ppm and 81 percent exceeded 1,000
ppm). Most water, except that from the alluvium, is soft. No ground-water
samples were of a quality desirable for sustained irrigation except that from
the alluvium.





G R 0 U N D - W ATE R RES 0 U R C E S o F

ELL I S COUNTY.

INTRODUCTION

T E X A S

Purpose and Scope of the Investigation

Information on the ground-water resources of Ellis County and on the
methods of deriving maximum benefits from the available supplies is presented
in this report.

The scope of the investigation includes a determination of: the location
and extent of important fresh water-bearing formations; the chemical quality of
the water; the quantity of ground water being withdrawn; the hydraulic charac­
teristics of the important water-bearing units; an estimate of the quantity of
ground water available for development from each of the important aquifers; and
a consideration of all significant ground-water problems in Ellis County.

Records of 220 water wells, springs, and test holes (Table 6), including
50 electrical logs of oil tests and water wells, and 54 drillers' logs (Table 7)
were collected and studied. Water samples from 114 wells were collected and
analyzed (Table 8). Present and past pumpage of ground water was inventoried,
and pumping tests were made in eight wells to determine the hydraulic charac­
teristics of the aquifers.

The technical terms used in discussing the ground-water resources of the
county are defined and listed alphabetically in the section entitled "Defi­
nitions of Terms. 1I

Location and Extent of the Area

Ellis County, an area of 951 square miles, is in the central part of north­
eastern Texas (Figure 1) between latitudes 32°03' and 32°33' N and longitudes
96°23' and 97°06' W. It is bordered on the northwest by Tarrant County, on the
north by Dallas County, on the east by Kaufman and Henderson Counties, on the
southeast by Navarro County, on the southwest by Hill County, and on the west
by Johnson County. Waxahachie, the county seat, is in the central part of the
county about 26 miles south of Dallas.

Climate

Ellis
fig. 30).

County has a dry to moist subhumid climate (Thornthwaite, 1952,
Hot summers and mild winters generally provide a long growing season
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of approximately 246 days. The annual rainfall, which averages 34 inches in
the western part of the county and 38 inches in the eastern part, is sufficient
to sustain extensive agricultural development.

The average annual temperature at Waxahachie for the period 1931-65 was
66°F. The average annual precipitation was 34.44 inches during the same period,
and the average annual gross lake surface evaporation for the county was 61.8
inches (Lowry, 1960, p. E-ll).

The average monthly temperature, precipitation, and gross lake surface
evaporation are listed in the following table:

Monthly Averages
Gross lake

Temperature Precipitation evaporation
Month at Waxahachie, at Waxahachie, in Ellis

in of in inches County, in
i

January 45.7 2.56 2.3

February 49.2 2.97 2.6

March 55.3 2.42 3.7

April 65.0 3.97 4.2

May 73.2 4.53 5.2

June 81.3 3.53 6.6

July 85.1 1. 99 8.1

August 85.2 1. 79 8.9

September 78.2 3.28 7.2

October 67.6 2.69 5.9

November 55.2 2.70 4.2

December 47.5 2.74 3.0

Physiography and Drainage

Ellis County is in the northwestern part of the West Gulf Coastal Plain of
Texas (Fenneman, 1938, p. 102-108; Deussen, 1924, fig. 2), and includes part of
the White Rock escarpment (Austin Chalk) and the Black Prairie (Fenneman, 1938,
pl. VII). Elevations in the county range from slightly less than 305 feet at
the eastern tip of the county along the Trinity River channel to 898 feet on
the escarpment about 3.5 miles south-southwest of Midlothian. The escarpment
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is a moderately dissected outcrop of the Austin Chalk, trending north­
northeastward across the western quarter of Ellis County. Eastward from the
escarpment, the topography is gently rolling, becoming nearly flat near the
Trinity River.

Ellis County is totally within the drainage basin of the Trinity River
(Peckham and others, 1963, fig. 1). The county has an extensive network of
streams, but only 10 of the principal streams, including the bounding Trinity
River, are perennial. The others flow intermittently. The perennial streams
within the county are Red Oak Creek; Bear Creek; Village Creek; Cummins Creek;
Waxahachie Creek and its upper tributaries, North Prong Creek and South Prong
Creek; Chambers Creek; and South Fork Chambers Creek.

Economic Development

In 1965, the population of Ellis County was approximately 44,600, of which
73 percent lived in towns or villages of 50 or more inhabitants. The larger
towns and villages, with their populations in 1960, are as follows: Waxahachie,
12,749; Ennis, 9,347; Ferris, 1,807; Midlothian, 1,800; Italy, 1,500; Palmer,
613; Milford, 590; Sonoma, 503; Red Oak, 415; Forreston, 350; and Maypearl, 350.
Of the remaining communities, 9 had from 100 to 349 inhabitants, 5 had from 50
to 99, and 11 had from 10 to 49.

The larger towns and villages are served by rail lines, State and U.S.
highways, and numerous farm-to-market roads.

The economy of Ellis County, prior to 1955, was based primarily upon agri­
culture. Since 1955, diversification to industry and livestock has reduced the
relative economic importance of agriculture, especially that of cotton, which
formerly provided about two-thirds of the county income. Cotton production in
1964 was approximately 49,000 bales. Other crops of economic importance in the
county are sorghum, hay, corn, oats, wheat, barley, and soybeans. Livestock
and poultry production include cattle, sheep, hogs, chickens, and turkeys.

Irrigation of cropland has not been practiced extensively in the county
because of the high sodium content of most of the ground water. Recently,
several shallow wells have been drilled in the alluvium along the Trinity River;
these wells may provide additional water supplies suitable for irrigation.

The value of mineral products in the county has risen sharply in recent
years because of the increased production of cement. Stone, clay, sand, and
gravel are commercially abundant. Oil was discovered in southeastern Ellis
County in 1953 in the Wolfe City Sand Member of the Taylor Marl at a depth of
about 800 feet. This oil field was formerly called Rice field, but recently it
was included in the Corsicana area and designated the Corsicana shallow field
of Navarro and Ellis Counties. Total production in Ellis County prior to
January 1, 1964, was 609,000 barrels of crude oil.

Previous Investigations

Prior to this investigation, little detailed study had been made of the
ground-water resources of Ellis County. The first investigation was made by
Hill (1901), who discussed the geology of the Black and Grand Prairies of Texas
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with special reference to artesian waters. Sundstrom, Hastings, and Broadhurst
(1948) summarized the public water supplies in eastern Texas, including an
inventory of municipal wells, well logs, chemical analyses of water samples,
and estimates of water consumption and storage capacity for the principal munici­
palities in the county. Ellis County is included in a ground-water reconnais­
sance investigation of the Trinity River basin by Peckham and others (1963).

Various reports on regional geology in eastern and northern Texas describe
the geologic formations common to Ellis County. For discussions of the general
geology applying to areas in the vicinity of Ellis County, the reader is
referred to various local county reports by Baker (1960), Grayson County; Dallas
Geological Society (1965), Dallas County; Holloway (1961), McLennan County;
Leggat (1957), Tarrant County; Hendricks (1957), Parker County; Scott (1930),
Parker County; Shuler (1918), Dallas County; Stramel (1951), Parker County; and
Winton and Scott (1922), Johnson County.

Well-Numbering System

The well-numbering system used in this report, based on the division of
latitude and longitude, is the one adopted by the Texas Water Development Board
for use throughout the State. Under this system, each I-degree quadrangle in
the State is given a number consisting of two digits, from 01 to 89. These are
the first two digits appearing in the well number. Each I-degree quadrangle is
divided into 7-1/2 minute quadrangles which are given 2-digit numbers from 01
to 64. These are the third and fourth digits of the well number. Each 7-1/2
minute quadrangle is subdivided into 2-1/2 minute quadrangles given a single
digit number from 1 to 9. This is the fifth digit of the well number. Finally,
each well within a 2-1/2 minute quadrangle is given a 2-digit number in the
order in which it is inventoried, starting with 01. These are the last two
digits of the well number. In addition to the 7-digit well number, a 2-letter
prefix is used to identify the county. The prefix for Ellis County is JK.
Thus, well JK-33-44-40l (which supplies water for the city of Ennis) is in Ellis
County (JK), in the I-degree quadrangle 33, in the 7-1/2 minute quadrangle 44,
in the 2-1/2 minute quadrangle 4. This was the first well (01) inventoried in
that 2-1/2 minute quadrangle (Figure 2). The letter prefixes for those counties
adjacent to Ellis County used in this report are: Dallas County, HR; Hill
County, LW; Johnson County, PX; Kaufman County, RA; Navarro County, TY;
Henderson County, LT; and Tarrant County, XU.

On the well-location map in this report (Figure 15), the I-degree
quadrangles are numbered in large bold numbers. The 7-1/2 minute quadrangles
are numbered in the northwest corners. The 3-digit number shown with the well
symbol contains the number of the 2-1/2 minute quadrangle in which the well is
located and the number of the well within that quadrangle. For example, the
city of Ennis well is numbered 401 in the quadrangle numbered 44.

Acknowledgments

The ground-water investigation of Ellis County, begun in February 1965,
was conducted by the Water Resources Division of the U.S. Geological Survey in
cooperation with the Texas Water Development Board.
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Figure 2
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GEOLOGY

General Stratigraphy and Structure

The geologic formations that contain fresh to slightly saline water in
Ellis County are, from oldest to youngest: The Hosston Formation, Travis Peak
Formation, Paluxy Sand, Woodbine Formation, and the Quaternary alluvial
deposits. The aquifers are of Cretaceous age except for the alluvium which is
Quaternary in age (Table 1). The areal geology of Ellis County is shown in
Figure 3.

The thicknesses, lithologic characteristics, age, and water-bearing
properties of the formations are summarized in Table 1. The maximum thicknesses
for the geologic units as shown in this table were determined from interpre­
tations of electrical and drillers' logs.

About 6,000 feet of limestone, shale, siltstone, sandstone, some anhydrite,
and locally alluvium constitute the complete geologic section containing the
aquifers.

The three principal aquifers in the county are water-bearing sandstone:
(1) in the lowest part of the Cretaceous System, herein referred to as the
Hosston Formation, (2) the Paluxy Sand, and (3) the Woodbine Formation. The
upper part of the Travis Peak Formation includes about 20 to 60 feet of water­
bearing sandstone, but no known wells in Ellis County obtain water from this
section. Minor ground-water potential exists in the shallow alluvial deposits
bordering the larger streams in the county.

The Cretaceous rocks unconformably overlie older, nearly impermeable rocks
of the Ouachita folded belt which extends southwestward from Oklahoma through
Ellis County. The pre-Cretaceous rocks, which are commonly crumpled, folded,
and faulted (Sellards and others, 1932, p. 128-137), constitute a subsurface
wedge of highly indurated sediments.

All formations of Cretaceous age generally trend north-northeastward and
dip gently east-southeastward about 50 to 100 feet per mile. The angle of dip
gradually increases with increased depth.

Faults probably do not greatly affect the water-bearing characteristics of
the aquifers in Ellis County. Reaser (1961, p. 1759-1762) included the surface
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Table l.-~Geologic units in Ellis County, thetr Hthologtc characterhtics, and water-bcllrtng properties

Moximum
System Series Group Geologtc unit hLckness Lithologic characteristics Woter-bearing properitea

( ft)

Quaternary Recent Alluvium 45±
Sand, gravel, clay und silt. Sma 11 to modera te y1 e Ida. Water satisfactory

for irrigation.

Dark or greenish-gray calcareous cloy, Not known to yield water to wells in Ellis
Navarro 490± and fine-grained, firmly cemented, county.

dark or greenish-gray sandstone.

~dium-gray to bluish-black calcareoua Yields small quantitics of fresh to alightly
Taylor Marl 626 shale to fine-grained calcareous salinc water to shallow dug wells for

sand or sandy shale. domestic and livestock use.

Wolfe City Sand Finc-graincd, calcareous sandstone Yields small quantities of moderately miner-
Member (of the 80 interbedded with thicker beds of alJ.zcd hard water for domestic and livestock
Taylor Marl) aandy marl. use.

Gu If Chalk and marl interstratified with Not known to yield water in Ellis County.

Austin Chalk 508 silty to sandy shale. Disseminated
pyrite, marcasite concretions, nnd
fossils occur commonly.

Esgle Ford Shale 467 Bluish-black shale containing thin Yielda only very small qunntities of water to
beda of Sllndstonc and limestone . shallow wells for domeatic and livestock use .

Thin~ to massive-bedded sandstone A principal aquifer in Ellis County. Wa tel'
interbedded with varying smounts from upper part of forllllltion contains more

Cretllceous of shale and sllndy shale. dbsolvcd solids than water of lower part.
Woodbine Formation 405 Formation supplic8 most of ground water used

in county. Wells yield small to moderate
quantities of water fOT public supply,

(unconformity)
industry, domestic, and livestock use.

Washita Llmestone, shllle, and sandy to Not know to yield water to wells in Ellis
(undiffet"en- 543 calcareous shale. County.
tLated)

Fredericksburg Limestone, shale, and calcareous, 00.
(undifferen- 271 ailty to sandy shale; some ahell
tlated) agglomerate.

Comanche Fine-grained, homogencous, poorly Yields small to moderate quantities of
consolidllted sanda tone containing slightly 811line water for domestic and

Paluxy Sand 160 varying amounts of clay, sandy livcs tock use. Only a few wells tllP the
clay, shale, lignite, and pyritc aquifer in Ellis County.

Tr1.nity nodules.

Mcdium- to thick-bedded limestone Not known to yield wllter to wells in Ellis
Clen Rose Limeston 805 intet"bedded with some sandstone, County.

sandy shale, shale, and anhydrite.

(Continued on nel:t page)
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Table l.--Geologic units in Ellis County, their lithologic characteristics, snd wster-bearing properties--Continued

MoxilllJm
System Series Group Geologic unit thickness Lithologic characteristics Water-bearing properties

(ft)

Cosrse- to fine-grained sandstone in Small to moderate quontitics of water may be

Trovis Peak upper and lower parts with lime- available, but no known water wells top the
Comanche Trinity

Formation 510 stone and sorno shole dominating formation in Ellis County.
middle part. The upper lIondstonc
changes to shale downdip.

CretDceous

Massive sandstone containing sparse A principal aquifer underlying Ellis County.
Coahuila Nuevo Leon and interbeds of siltstone, vsrigsted Yields up to 500 gpm for public supply,

of Durango of Hosston Formation )[0 red nnd green shale, sandy shllle, industria i, Btul some domesti.c and ltvestock
Mexico ~xico TI11lrl, and limes tone. use. Water quality is better thon chat in

Major unconformity
other prlnci.pal aqui.fers.

Pre-Cretaceous I ? Shale, quartzite, lind indurated No weLls have tested these rocks, hut they are
sands tone. not a likely source of wster.



faults that have been reported and mapped in central and northeastern Ellis
County as part of the Balcones system, most of which have a projected strati­
graphic displacement of 100 feet or less.

Physical Characteristics and Water-Bearing
Properties of the Geologic Units

Pre-Cretaceous Rocks

The pre-Cretaceous rocks in Ellis County (Figures 16 and 17) are highly
indurated, impermeable sediments, chiefly shale, quartzite, and sandstone of
Pennsylvanian and Jurassic age. The Jurassic sandstones, which underlie the
eastern half of the county, are below the base of the fresh to slightly saline
water in the Hosston Formation and are not a likely source of ground-water
supply. No known wells obtain water from any part of the pre-Cretaceous
section.

Cretaceous System

Nuevo Ledn and Durango Groups

The oldest basinward rocks of the Cretaceous System in Texas are probably
stratigraphic equivalents of the Nuevo Leon and Durango Groups in northern
Mexico and the Hosston and Sligo Formations in southern Arkansas (Figure 4).
Imlay (1945) formally established the Nuevo Leon and Durango Groups in the
Mexico-Texas region to include all rocks of the Cretaceous System older than
the Trinity Group.

The rock equivalents of the Nuevo Leon and Durango Groups in Texas underlie
the Trinity Group to form a subsurface wedge extending into east Texas from
southern Arkansas and Louisiana. The approximate updip limit extends along the
trend of the Balcones fault zone as far west as Maverick County, Texas, and
northern Coahuila, Mexico.

Hosston Formation

The lowest and most important water-bearing formation in Ellis County is
the Hosston Formation, or its stratigraphic equivalent, as identified in
McLennan County by Holloway (1961) and Limestone County by Imlay (1944).

The Hosston equivalent in Ellis County mayor may not be the lowest part
of the Travis Peak Formation and the Trinity Group, but it is recognizably
distinctive as a water-bearing unit, and in Ellis and Dallas Counties, drillers
refer to the lower sandstone aquifer as the Trinity Sand. The Hosston Forma­
tion as used in this report includes much of the Travis Peak Formation of
Tarrant County (Leggat, 1957) and the Trinity River basin (Peckham and others,
1963).
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The Hosston Formation does not crop out in Ellis County, or in central and
northeastern Texas, but forms an eastward-thickening subsurface wedge of pre­
dominantly clastic rock underlying the Trinity Group or Sligo Formation. The
top of the Hosston ranges in depth from about 1,800 feet (Figure 5) in the
northwest corner of Ellis County to a projected depth of about 4,900 feet in
the extreme eastern part of the county. The dip ranges from 60 feet per mile
in the western part of the county to about 110 feet per mile in the eastern
part.

Lithologic logs of local wells (Table 7) indicate a thick sand section in
the lower half of the formation with scattered interbeds of siltstone, sandy
shale, red and green shale, marl, and limestone. The complete thickness of the
Hosston Formation in Ellis County, as determined from electrical logs, ranges
from about 90 feet in public-supply well JK-33-4l-50l in the west-central part
of the county to about 310 feet in test hole JK-33-27-70l in the north-central
part. The unit averages more than 230 feet in thickness in the eastern and
northeastern parts of the county.

Several public-supply wells for municipal and independent water districts
tap the Hosston. Some of these wells can produce as much as 400 to 500 gpm
(gallons per minute) from a 6- to 8-inch diameter screen 100 to 150 feet in
length.

The measured dissolved-solids content of the water ranged from 673 to
1,368 ppm. The water is generally better in chemical quality than water from
other aquifers in the county, but because of its high sodium content, the water
is probably not desirable for prolonged use in irrigation.

Trinity Group

The Trinity Group includes, from oldest to youngest, the following forma­
tions: the Travis Peak Formation, the Glen Rose Limestone, and the Paluxy Sand.
This group attains a maximum composite thickness of at least 1,475 feet (Table
1) in Ellis County. The group, in general, thickens eastward downdip.

Limestone, shale, and sandy shale predominate in the Trinity Group in Ellis
County. At present, the Paluxy Sand is the only utilized aquifer of the group,
but the upper sandstone section of the Travis Peak Formation is an aquifer in
the northwestern half of the county. The sand percentages in both the Paluxy
and the upper part of the Travis Peak decrease downdip.

Travis Peak Formation

The Travis Peak Formation was divided by Hill (1901, p. 142) into the
Sycamore Sand Member, the Cow Creek Limestone Member, and the Hensell Sand
Member, in ascending order. According to Hill (1901, p. 140), only the Syca­
more and Hensell Members are present in Tarrant County, but electrical logs
from Ellis County indicate that the Cow Creek Limestone Member, or an equiva­
lent limestone, occurs in addition to the upper and lower sandstone units. The
strata above the top of the Hosston Formation (Figures 16 and 17), but below
the lowest massive limestone of the Glen Rose Limestone, are included in the
Travis Peak Formation, which does not crop out in Ellis County. The Travis
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Peak Formation, as used in this report, includes only the upper part of the
Travis Peak as used by Leggat (1957) in Tarrant County and Peckham and others
(1963) in the Trinity River basin.

The Travis Peak consists of coarse- to fine-grained sandstone in the upper
and lower members, although the upper member becomes increasingly shaly in the
downdip direction. The middle member consists of limestone and some shale.

The thickness of the Travis Peak Formation increases eastward, ranging
from 210 feet just west of the county line in Johnson County in oil test
PX-32-40-70l to 510 feet in JK-33-44-30l. The formation averages about 360
feet in thickness. The depth below land surface to the top of the formation
increases eastward, ranging from 1,525 feet at PX-32-40-70l in the west to a
projected depth of about 4,450 feet at the intersection of Ellis, Henderson,
and Navarro Counties. The eastward dip increases from about 40 feet per mile
in the western part of the county to 90 feet per mile in the east.

No wells are known to obtain water from either the upper or lower sandstone
sections in the Travis Peak. According to electrical-log interpretations, water
in the lower sandstone appears to be better in quality than that in the upper
section, but the thin interbedded shale in the lower section probably causes a
lower permeability in that section. Small to moderate supplies of water may be
available from the Travis Peak Formation, but the chemical quality is probably
inferior to that of water from the Hosston Formation. No hydrologic informa­
tion is available for the Travis Peak in Ellis County.

Glen Rose Limestone

The Glen Rose Limestone, which does not crop out in Ellis County, occurs
at depths ranging from less than 980 feet below land surface in the north­
western part of the county (near well JK-32-32-802) to more than 3,100 feet
just east of test well JK-33-44-30l.

The Glen Rose consists primarily of medium- to thick-bedded limestone, but
also contains some sandstone, sandy shale, shale, and anhydrite. The top of
the formation is gradational with the Paluxy Sand, and, therefore, the contact
between these two formations is arbitrary on some electrical logs. The upper­
most part of the Glen Rose Limestone contains more sand and clay than the lower
part. The lower part of the Glen Rose contains a massive bed of anhydrite, the
Ferry Lake Anhydrite of Imlay (1944).

The Glen Rose Limestone in Ellis County thickens eastward about 10 feet
per mile between oil test JK-32-40-302 in the northwest and JK-33-44-30l in the
east. A complete section of the formation ranges in thickness from 470 feet in
well JK-32-40-30l to at least 805 feet near well JK-33-44-30l, averaging about
620 feet throughout the county.

Interpretations of electrical logs indicate that the Glen Rose is not a
source of fresh to slightly saline water in Ellis County, and local drillers
report that they have encountered only highly mineralized water in the forma­
tion. Well JK-33-34-7ll (city of Waxahachie "mineral well") tapped the Glen
Rose Limestone and produced moderately saline water. The well has been
abandoned.
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Paluxy Sand

The Paluxy Sand, which is present in the subsurface in Ellis County, crops
out in northwestern Tarrant County (Leggat, 1957, p. 21) and in extreme west­
central and southwestern Johnson County (Winton and Scott, 1922, p. 19). The
top of the Paluxy (Figure 6) ranges in depth below land surface from about 830
feet in oil test JK-32-32-802 in the northwestern part of Ellis County to more
than 2,950 feet east of well JK-33-44-30l.

The formation consists predominantly of fine-grained, homogeneous, poorly
consolidated sandstone and varying amounts of clay, sandy clay, shale, lignite,
and pyrite nodules. The saturated sand containing fresh to slightly saline
water in the formation ranges from as low as 25 percent of the formation in
well JK-33-42-702 to as much as 75 percent in well JK-33-33-l0l; the average
sand thickness is about 60 feet.

The thickness of the Paluxy Sand is irregular except that it generally
thickens northward, ranging in thickness from 77 feet in test hole JK-33-50-60l
in the south to 160 feet in well JK-33-27-70l in the north-northeast; the aver­
age thickness in the county is about 130 feet. The formation dips eastward
about 42 feet per mile in the west, 50 feet per mile in the northwest, and 85
feet per mile in east-central Ellis County. Between oil tests PX-32-40-70l and
JK-33-44-30l, the average dip is about 66 feet per mile.

A few wells tap the water-bearing sandstone of the Paluxy in Ellis County.
These wells yield small to moderate quantities of slightly saline water for
domestic and livestock use. The Paluxy Sand is capable of increased development
in the western half of the county, but eastward, the quality of the water
deteriorates downdip and becomes moderately saline.

Fredericksburg Group

The Fredericksburg Group (Figures 16 and 17), which does not crop out in
Ellis County, includes, from oldest to youngest, the Walnut Clay, the Goodland
Limestone, and the Kiamichi Formation. The sedimentary rocks of this group are
mainly limestone; shale; and calcareous, silty, and sandy shale.

The thickness of the group is moderately uniform. It ranges from 185 feet
in test well JK-33-27-70l in the north-northeastern part of the county to 271
feet in well JK-33-50-60l in the southern part, averaging about 220 feet.

The Walnut Clay, referred to as a fossil lime or caprock by local drillers,
consists mainly of a characteristic shell agglomerate of abundant Gryphaea
marcoui and Exogyra texana. It also contains brown sandy clay, thinly-bedded
fossiliferous clay, black fissile shale, and iron-stained earthy limestone.

The Goodland Limestone is equivalent to the Comanche Peak and Edwards
Limestones of central Texas. It typically consists of chalky thin- to massive­
bedded, fossiliferous limestone and blue to yellowish-brown marl.

The Kiamichi Formation is predominantly shale with some marl and thin
limestone. The formation is an excellent stratigraphic index on electrical

.logs, and its thickness and lithology are remarkably uniform.
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The Federicksburg Group is not a source of ground water in Ellis County.

Washita Group

The Washita Group in Ellis County consists of the following formations,
from oldest to youngest: the Duck Creek Formation, the Fort Worth Limestone,
the Denton Clay, the Weno Clay, the Pawpaw Formation, the Mainstreet Limestone,
and Grayson Shale, and the Buda Limestone, which occurs only in the eastern part
of the county. These formations constitute a sequence of interbedded limestone,
shale, and sandy to calcareous shale.

The Washita Group ranges in thickness from 320 feet in oil test
JK-33-49-l0l to 543 feet in test JK-33-44-30l; it averages about 400 feet in
thickness. The group thickens eastward and dips eastward about 55 feet per
mile.

The Washita Group is not a source of ground water in Ellis County.

Upper Cretaceous Rocks

Upper Cretaceous rocks in Ellis County, from oldest to youngest, are the
Woodbine Formation, the Eagle Ford Shale, the Austin Chalk, the Taylor Marl,
and the Navarro Group. These strata attain a maximum composite thickness of at
least 2,496 feet (Table 1) in Ellis County.

Woodbine Formation

The Woodbine Formation crops out in the eastern third of Tarrant and
Johnson Counties and in the northwestern part of Ellis County. In Ellis County
the Woodbine is not formally separated into members, although the upper sandy
part is informally distinguished from the lower part because of the distinctive
difference in the quality of the water. The water in the upper part contains
a higher amount of dissolved solids than that in the lower part. The top of
the lower part of the Woodbine section is picked arbitrarily at the base of the
thickest shale that underlies the uppermost sandstone strata in the formation.
Most water wells obtaining water from the Woodbine exclude the upper part
because of the poor quality of the water.

The Woodbine Formation crops out in the northwestern part of Ellis County
and dips to the southeast. The top of the formation occurs at a depth of 1,986
feet in test well JK-33-45-40l in the southeastern part (Figure 7). In Ellis
County, the top of the Woodbine is selected at the top of the first prominent
water-bearing sandstone as shown by electrical logs (Figures 16 and 17).

The Woodbine consists predominantly of thin- to massive-bedded sandstone
and varying amounts of interbedded shale and sandy shale. The sandstone is
thicker in the lower part of the formation than in the upper part. Sand bodies
within the Woodbine are irregular and discontinuous. Correlation of individual
beds is difficult, but suites of rock strata grouped according to gross litho­
logic similarities are recognizable on electrical logs across the county.
Everywhere within Ellis County the Woodbine lies unconformably upon rocks of
the truncated Washita Group.
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The upper part of the Woodbine contains much sandy clay interstratified
with beds of lignite and gypsum; nodules of alunite are common in the uppermost
strata. All these constituents contribute to the high mineral content of the
ground water in the upper part of the formation.

The Woodbine Formation varies considerably in thickness in Ellis County.
It ranges from 190 feet in public-supply well JK-33-57-202 at Milford (south­
western Ellis County) to 405 feet in thickness in test hole JK-33-44-30l in the
east. The formation thickens eastward about 7.5 feet per mile. The average
thickness of the Woodbine in Ellis County is about 295 feet. The formation
dips east-southeastward at a rate ranging from 48 feet per mile in western Ellis
County to about 80 feet per mile in the eastern part, averaging about 60 feet
per mile.

The Woodbine Formation is not as deep as the other principal water-bearing
formations in Ellis County. Therefore, a water well in the Woodbine is the
least expensive for property owners who need only small to moderate supplies of
water. Nearly all domestic and livestock wells in the county tap this forma­
tion, and most wells drilled into it since about 1955 obtain water only from the
lower part because of the highly mineralized water in the upper part.

The lower part of the Woodbine is an important source of ground water for
domestic, livestock, and public-supply use in the western three-quarters of
Ellis County, but the quality of the water deteriorates downdip and becomes
moderately saline in the eastern quarter of the county.

Eagle Ford Shale, Austin Chalk, and Taylor Marl

Strata of the Eagle Ford Shale, Austin Chalk, and Taylor Marl, most of
which are non-water-bearing, crop out in belts that trend north-northeastward
across Ellis County. Minor sand beds in the Eagle Ford Shale and in the Wolfe
City Sand Member of the Taylor Marl are a source of small quantities of water
to shallow wells.

The Eagle Ford Shale is a moderately fossiliferous, bluish-black shale
containing thin beds of sandstone and limestone. The maximum observed thickness
in Ellis County is 467 feet but the average is about 410 feet. The formation
supplies very small quantities of bitter (gypsum) water to shallow dug wells
and is not considered a source of fresh to slightly saline water in the county.

The Austin Chalk, which forms the White Rock Escarpment in Ellis County,
consists of a lower chalk, middle marl, and upper chalk. The chalk is inter­
stratified with soft silty to sandy shale. The formation has a maximum thick­
ness of 508 feet and an average thickness of about 455 feet. The Austin is not
an important source of ground water in Ellis County.

The Taylor Marl in Ellis County is divided into four members: A lower marl
member, the Wolfe City Sand Member, the Pecan Gap Member, and an upper marl
member. The full thickness of the Taylor reaches a maximum of 626 feet in Ellis
County. Electrical logs in eastern Ellis County indicate that the Wolfe City
Sand Member ranges in thickness from about 40 feet in test holes JK-33-37-70l
and JK-33-45-403 to about 80 feet in JK-33-44-l0l. Pitkin (1958, p. 80)
describes the Wolfe City Sand Member as consisting of " ... thin beds of slabby
fine-grained (calcareous) sandstone interbedded with thicker beds of sandy
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marl." A few domestic and livestock wells tap the Wolfe City, but they yield
only small quantities of moderately mineralized hard water in a small area of
eastern Ellis County.

The Taylor Marl yields small quantities of fresh to slightly saline hard
water to shallow wells for domestic and livestock use.

Navarro Group

The basal, and probably some of the middle part of the Navarro Group, crops
out in the eastern part of Ellis County. The basal Navarro consists generally
of dark or greenish-gray, calcareous clay and marl containing scattered concre­
tionary layers. The middle part consists of dark or greenish-gray, fine­
grained, firmly-cemented sandstone. The maximum observed thickness of the
Navarro in Ellis County is about 490 feet, but the full thickness of the group
is not present in the county.

The Navarro Group is not a source of ground water in Ellis County.

Quaternary Alluvial Deposits

Alluvial deposits veneer the Cretaceous strata in Ellis County
principal stream channels and on some of the upland stream divides.
alluvial deposits are thin and not a source of ground water.

along the
The upland

The flood-plain alluvium along the stream channels consists of material
eroded from outcropping strata within the drainage basin. The alluvium is
generally a moderately- to well-sorted mixture of rounded or angular gravel,
sand, silt, and clay. Generally, the coarsest material occurs at the base.

The alluvial deposits may be as much as 1.25 miles in width along the
lower reaches of the principal streams in Ellis County and as much as 3 miles
in width west of the main channel of the Trinity River.

Leggat (1957, p. 39) states that flood-plain deposits range up to about
45 feet in thickness in Tarrant County; similar thicknesses are probable along
the Trinity River in Ellis County. Several large-diameter shallow wells were
augered to depths of about 30 feet in the alluvium of the Trinity River near
well JK-33-37-80l but none of them reach~d the bottom of the alluvium. These
wells individually yield as much as 75 gpm of fresh water that is suitable for
irrigation. Because they are used primarily for irrigation, their use is
seasonal.

The flood-plain alluvial deposits along the principal streams can yield
small to moderate supplies of fresh ground water that are suitable for domestic,
livestock, and irrigation use. Wells should penetrate the entire thickness of
the alluvium for the greatest yield. The quality of the water will vary
locally, but the water from the alluvium is the only significant ground water
produced in Ellis County that is suitable for sustained irrigation.
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GROUND-WATER HYDROLOGY

Source and Occurrence of Ground Water

The primary source of ground water in Ellis County is precipitation on the
outcropping formations and drainage from the adjoining areas. A large part of
the precipitation becomes surface runoff because it moves rapidly down the hill
surfaces or across impermeable rocks. If the rain is intense, the proportion
of surface runoff increases because the time available for absorption is inade­
quate even in very sandy areas. Much of the water evaporates at the land sur­
face, is transpired by plants, or remains in the subsoil as a result of capil­
lary forces. A small part of the precipitation infiltrates to the water table
or zone of saturation. In the zone of saturation, the water fills all the
intergranular spaces and becomes ground-water recharge to the water-bearing
formations. The water then moves down the hydraulic gradient into the artesian
sections of the aquifers.

Ground water occurs under either water-table or artesian conditions. Many
publications describe the general principles of the occurrence of ground water
in all kinds of rocks: Meinzer (1923a, p. 2-142; 1923b), Todd (1959, p. 14­
114), and Baldwin and McGuinness (1963). Ground water in the outcrop area
generally is unconfined and therefore under water-table conditions. Water
under these conditions does not rise above the point where it is first encoun­
tered in a well. In most places, the configuration of the water table approxi­
mates the topography of the land surface.

Downdip from the outcrop, the aquifer may underlie a relatively impermeable
layer of rock. The water in this part of the aquifer is confined under hydro­
static pressure and therefore under artesian conditions. The pressure is nearly
equal to the weight of a column of water extending upward to the height of the
water table in the area of outcrop of the aquifer. Where the altitude of the
land surface is below the altitude of the outcrop of the aquifer, the hydro­
static pressure of the water may be sufficient to raise the water level in the
well substantially--possibly even high enough for the well to flow.

The hydrostatic pressure in the Hosston Formation before 1930 was great
enough for all wells tapping this aquifer to flow. In fact, the water level in
some wells reached a height of 90 feet above ground level when the wells were
initially drilled.

The static level to which water rises in wells in an artesian aquifer forms
an imaginary surface of equal hydrostatic pressure, called the piezometric sur­
face. The piezometric surface usually slopes downward from the area of outcrop,
the degree of slope depending on the permeability of the water-bearing material
and the quantity of water flowing through the material.

Recharge, Movement, and Discharge of Ground Water

The recharge of ground water to the aquifers in Ellis County is chiefly
from precipitation on the outcrops of the aquifers in areas mostly west of the
county. The average annual precipitation on the outcrops ranges from about 30
inches per year in the west to about 33 inches in the east. Only a small per­
centage of this precipitation becomes recharge, the quantity being determined

- 29 -



by evapotranspiration and runoff which, in turn, are influenced by such factors
as intensity of rainfall, absorbing character of the land surface, topographic
slope, air temperature and humidity, depth of root penetration by various
plants, and the depth of the water table. The quantity of recharge to the
aquifers in Ellis County is not known but is estimated to be equivalent to about
0.5 inch of precipitation per year on the sandy parts of the outcrops of the
aquifers.

The dominant direction of ground-water movement after initial infiltration
is downward, under the force of gravity, through the zone of aeration to the
water table or zone of saturation. In the zone of saturation, the movement of
water generally has a nearly horizontal component in the direction of decreasing
head or pressure. The rate of movement is rarely uniform, but is directly pro­
portional to the hydraulic gradient, which tends to steepen near areas of natu­
ral discharge or pumping wells.

The piezometric map (Figure 8) for the lower part of the Woodbine Formation
shows the altitude of water levels in wells in that aquifer. The map shows that
the water moves east-southeastward and that the hydraulic gradient is about 10
to 20 feet per mile. The rate of movement in the Woodbine is about 10 to 40
feet per year. Data are not sufficient for the preparation of a piezometric
map for the Hosston Formation; however, the few data available indicate that
the movement of water is northward.

Water moves in the subsurface in response to differences in hydrostatic
pressure in the aquifers. It may move vertically from one aquifer to another
through overlying semi-confining beds and possibly along fault planes in the
zones of faulting. Ground water may ultimately be discharged from the deeper
formations to shallower, more permeable rocks.

Fresh to slightly saline water in the aquifers in Ellis County moves
constantly toward areas of natural or artificial discharge. Most natural dis­
charge is by springs, seepage to streams and marshes where the water table
intersects the land surface, transpiration by vegetation, evaporation through
the soil, and by underflow into other areas. Most of the natural discharge in
Ellis County is by underflow into adjoining areas to the east and north.

Hydraulic Characteristics of the Aquifers

The value of an aquifer as a source of ground water depends principally
upon the capacity of the aquifer to transmit and store water. The coefficients
of transmissibility, permeability, and storage, which may be determined by
aquifer tests, are the measurements of this capacity. The water-bearing charac­
teristics of an aquifer may vary considerably in short distances, depending upon
lithologic and structural changes within the aquifer. A single aquifer test
can be used to measure the aquifer's coefficients in only a small part of the
total aquifer.

The coefficients of transmissibility and storage may be used to predict
the drawdown or decline in water levels caused by pumping from an aquifer. A
pumping well forms a cone of depression in the piezometric surface or water
table. Pumping from wells drilled close together may create cones of depression
that intersect, thereby causing additional lowering of the piezometric surface
or water table. The intersection of cones of depression, or interference
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between wells, results in lower pumping levels (and increased pumping costs)
and can cause serious declines in yields of the wells. The proper spacing of
wells, determined from aquifer-test data, minimizes interference between wells.

Aquifer tests were conducted at eight wells in Ellis County. The tests
were made in wells which tapped the Hosston Formation at Waxahachie and
Midlothian; the Paluxy Sand at Camp Hoblitzelle, about 6 miles south of
Midlothian; and the Woodbine Formation at Ferris, Milford, Palmer, and Red
Oak. (See Table 2.)

Some of the wells tested did not screen all of the water-bearing sand in
the aquifers. Therefore, the coefficients of transmissibility determined from
these tests represent only a part of the total thickness of saturated sand in
the aquifers. To obtain estimates of the hydraulic characteristics of all the
principal aquifers in Ellis County, the local tests were supplemented by data
from tests in adjacent counties.

Aquifer tests were made in wells tapping the Hosston Formation in public­
supply wells JK-33-34-702 and JK-33-34-703 at Waxahachie, and JK-33-33-l0l at
Midlothian. The coefficient of transmissibility at Waxahachie averaged 8,700
gpd (gallons per day) per foot, and the coefficient of storage was about
0.00008. At Midlothian, the coefficient of transmissibility was 6,400 gpd per
foot, but the well penetrated only about 98 feet of saturated sand. The thick­
ness of the saturated sand of the Hosston Formation averages about 110 feet in
Ellis County and the coefficient of permeability is about 65 gpd per square
foot; therefore, the average coefficient of transmissibility in the county is
estimated to be about 7,000 gpd per foot. The specific capacities of three
wells tapping the Hosston Formation in Ellis County ranged from 1.1 to 13.6 gpm
(gallons per minute) per foot, averaging about 6 gpm per foot (Table 2).

The time-distance-drawdown curves for the Hosston Formation under artesian
conditions (Figure 9) show that a Hosston well pumping continuously at a rate
of 100 gpm for 1 year theoretically will lower the water level about 14 feet in
other Hosston wells 1,000 feet from the pumped well, and about 7 feet at a
distance of 10,000 feet. At the same pumping rate and distances, the water
levels would be lowered about 18 feet and about 11 feet, respectively, after
10 years.

An aquifer test on the Paluxy Sand was made in public-supply well
JK-32-40-90l at Camp Hoblitzelle, 6 miles south of Midlothian. The results of
the test indicate that the coefficient of transmissibility at this site is
3,100 gpd per foot. The saturated sand thickness in the well is about 70 feet,
which is about the average for the Paluxy in Ellis County; therefore, the
average coefficient of transmissibility in the county is estimated to be about
3,000 gpd per foot. The average coefficient of permeability is about 45 gpd
per square foot. The coefficient of storage was not determined in the test at
Camp Hoblitzelle, but the results of four aquifer tests in Tarrant County
(Leggat, 1957, p. 72) showed the average coefficient of storage in the Paluxy
to be about 0.0001. This value is probably applicable to the Paluxy in Ellis
County. The specific capacity of the tested well in Ellis County was 2.7 gpm
per foot in 1965.

The time-distance-drawdown curves (Figure 9) for the Paluxy Sand under
artesian conditions show the theoretical effects of pumping on the water levels
in the aquifer.
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Table 2.--Results of aquifer tests

Well
Water-

Da te of
PlDIlping Coefficient of Coefficient Specific

tested
bearing rate transmissibility of capacity Remarks

unit test (gpm) (gpd/ft) storage (gpm/ft)

JK-32 -40-301 Hosston Jan. 5, 1960 330 -- -- 3.6 Test by J. L. Myers.
Formation

JK-32-40-303 Woodbine June 14, 1963 240 -- -- 2.1 Do.
Formation

JK-32 -40-901 Paluxy Sand June 2, 1965 79 3,100 -- 2.7 Recovery in pumped well.

JK-33 -26 -802 Woodbine June 3, 1965 63 700 -- 1.7 Do.
Formati.on

HR -33 -2 7-602 do June 1, 1965 170 4,600 -- 4.2 Do.

JK-33 -33 -101 Hosston June 3, 1965 450 6,400 -- 13.6 Average fram drawdown and
Formation recovery in pumped well.

JK-33-34-702 do Mar. 14, 1948 547 9,200 0.00008 -- Average from recovery and
three interference tests.

JK-33-34-703 do do 558 8,200 .00008 -- Average from recovery and
two interference tests.

JK-33 -35 -503 Woodbine June 2, 1965 120 11,600 -- 3.96 Recovery in pumped well.
Formation

JK-33-35-702 do Sept. 3, 1964 100 -- -- 1.8 Test by J. L. Myers.

JK-33-36-201 do Feb. 26, 1960 40 -- -- 5.7 Do.
100 -- -- 1.9

JK -33 -42 -702 Hosston July 23, 1964 175 -- -- 1.1 Do.
Formation

JK-33-57-202 Woodbine June 4, 1964 150 -- -- • 93 Do .
Fonnation June 4, 1965 136 1,400 -- 1.1 Drawdown in pumped well.
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Aquifer tests were made in wells tapping the Woodbine Formation in public­
supply wells JK-33-26-802 at Red Oak, HR-33-27-602 at Ferris, JK-33-35-503 at
Palmer, and JK-33-57-202 at Milford. The coefficients of transmissibility
ranged from about 700 gpd per foot at Red Oak to 11,600 gpd per foot at Palmer
(Table 2). The coefficient of permeability ranged from about 10 gpd per square
foot to about 180 gpd per square foot and averaged about 70. The coefficient
of storage was not determined in these four tests, but Baker (1960, p. 54)
reported coefficients of storage in Grayson County ranging from 0.00002 to
0.0002 and averaging 0.0001. The latter value is probably applicable to the
Woodbine in Ellis County.

The thickness of the saturated sand in the Woodbine Formation in Ellis
County averages about 135 feet. Based on this thickness, the average coef­
ficient of transmissibility for the county is estimated to be about 9,500 gpd
per foot. The coefficient of transmissibility may be as much as 12,000 gpd per
foot where the sand in the Woodbine is thickest.

Use and Development of Ground Water

About 4.8 mgd (million gallons per day), or 5,400 acre-feet, of ground
water was used in Ellis County during 1964 for public supply, industry, irri­
gation, rural domestic needs, and livestock (Table 3). Ground water is the
major source of water supply in the county; however, surface water from reser­
voirs recently constructed is being used to augment water supplies for municipal
and industrial use in central and eastern Ellis County.

Table 3.--Ground water used in Ellis County, 1964

Use mgd ac-ft/yr

Public supply 2.8 3,100

Industrial .40 450

Irrigation .~ 40

Rural domestic .98 1,100

Livestock .59 660

Totals* 4.8 5,400

*Figures are rounded to two significant
figures because some of the pumpage is
estimated.

Records of 220 wells, springs, and test holes were obtained in Ellis
County and adjacent areas (Table 6) during the ground-water investigation. The
inventory included only a part of the total number of wells in the county.
Locations of the inventoried wells, springs, and test holes are shown in
Figure 15.
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Public Supply

Ground water was used in 1964 for public supply in 20 localities in Ellis
County, of which Waxahachie, Ennis, Ferris, and Midlothian used about 2.5 mgd
(2,752 acre-feet), or about 89 percent. The pumpage of ground water for all
public supply increased from about 2.6 mgd (2,900 acre-feet) in 1955 to about
2.8 mgd (3,100 acre-feet) in 1964. The increased use of water since 1955 is
related to an increase in municipal population and the need for additional
water-supply systems. The yearly fluctuation is related largely to the varia­
tion in local annual precipitation. Five newly-formed rural cooperative public­
supply systems began operation during 1965 and much of the rural domestic ground
water used in the county is now supplied by the cooperative systems.

The city of Waxahachie is the largest user of ground water for public
supply in the county. Waxahachie used a total of about 1.4 mgd (1,574 acre­
feet) during 1964, which was about 51 percent of all public supply used in the
county that year, or about 29 percent of the total ground water used in the
county in 1964 for all purposes (Table 3). Waxahachie obtains its ground water
from four wells tapping the Hosston Formation at depths of about 2,950 feet.

Ennis is the second largest user of ground water for public supply.
During 1964, Ennis used a total of about 0.74 mgd (829 acre-feet), which is
about 27 percent of all public supply used in the county that year, or about
15 percent of the total of all ground water used. The water is pumped from
three wells in the Woodbine Formation at depths of about 1,800 feet. Ennis
also has a second complete water line system that distributes about 0.20 mgd
(220 acre-feet) of untreated surface water for industry and lawn watering.

Ferris is the third largest user of ground water for public supply.
During 1964, Ferris used a total of about 0.17 mgd (194 acre-feet), which is
about 6 percent of all public supply used in the county that year, or about
4 percent of the total ground water used. Ferris obtains its water from three
wells tapping the Woodbine Formation at a maximum depth of about 1,480 feet.

Midlothian is the fourth largest user of ground water for public supply.
During 1964, Midlothian used a total of about 0.14 mgd (156 acre-feet), which
is about 5 percent of all public supply used in the county that year, or about
3 percent of the total ground water used. More than 95 percent of the ground
water was pumped from two wells in the Hosston Formation at a depth of about
2,300 feet. The remainder was pumped from one well in the Woodbine Formation
at a depth of about 700 feet.

Other municipalities in Ellis County that used ground water for public
supply in 1964 were: Italy, about 0.07 mgd (74 acre-feet) from the Woodbine;
Milford, about 0.06 mgd (65 acre-feet) from the Hosston and Woodbine; Palmer,
about 0.04 mgd (46 acre-feet) from the Woodbine; Bardwell, about 0.04 mgd (46
acre-feet) from the Woodbine; Maypearl, about 0.03 mgd (28 acre-feet) from the
Woodbine; and Red Oak, about 0.02 mgd (27 acre-feet) from the Woodbine. The
remaining public-supply systems used a total of about 0.07 mgd (77 acre-feet),
or about 2 percent of all public supply used in the county in 1964.

Most of the water pumped for industrial use in Ellis County is provided by
local public-supply systems. Texas Industries, Inc. near Midlothian has the
only privately-owned system consisting of one well tapping the Hosston and two
wells tapping the Woodbine. Texas Industries used 450 acre-feet of water in
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1964 (Table 3); this was about 8 percent of the total ground water used in the
county in 1964, and more than double the amount used for industry in 1960.

Irrigation

It was estimated that about 40 acre-feet of ground water was pumped for
irrigation (Table 3) in Ellis County in 1964 from a few shallow wells in the
alluvium of the Trinity River and Chambers Creek. The water was used to irri­
gate less than 100 acres of cropland.

Rural Domestic and Livestock

The average annual quantity of ground water used for rural domestic needs
in Ellis County since 1955 was determined by four factors--a gradually declining
rural population, a gradually increasing daily requirement of water per capita
because of modernization of rural homes, an increase in the number of public­
supply systems, and the annual fluctuations in local precipitation.

In 1955 the county's rural population of about 14,044 used an estimated
787 acre-feet (0.70 mgd) of ground water. By 1964 the rural population, proba­
bly about 9,000, used an estimated 1,100 acre-feet (0.98 mgd); this is about
20 percent of the total ground water used in the county in that year for all
needs (Table 3).

The quantity of ground water used in 1964 for livestock was about 660 acre­
feet (0.59 mgd). This is about 12 percent of all ground water used in the
county in that year for all needs.

In summary, rural domestic and livestock needs required an estimated 1,760
acre-feet, or about 33 percent of all ground water used in the county in 1964.
Of the domestic and livestock wells used, probably 95 percent tapped the Wood­
bine Formation.

Of the ground water pumped for all uses in Ellis County in 1964, about
3,500 acre-feet or 65 percent came from the Woodbine Formation, about 1,840
acre-feet or 34 percent came from the Hosston Formation, about 40 acre-feet or
0.8 percent came from the alluvium, and about 8 acre-feet or 0.2 percent came
from the Paluxy Sand. An insignificant amount of water was pumped from the
Taylor Marl--chiefly from the Wolfe City Sand Member.

Well Construction

Almost all the wells in Ellis County were installed since 1930 and the
majority were completed after 1950. Most of the wells were drilled although
some of the shallower wells were bored or dug.

Shallow dug wells constitute about 25 percent of all water wells in Ellis
County. Some of these wells are very old having been completed prior to 1900.
The dug wells are mostly less than 50 feet in depth and they range in diameter
from 24 to at least 40 inches. The yields are small because the wells penetrate
only a few feet of saturated material.
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The bored wells, predominantly tile cased, range from 8 to 10 inches in
diameter and from 40 to 130 feet in depth. The yields of the bored wells are
small because the water enters the wells only through the small cross-sectional
bottom areas which restrict the ground-water intake.

The drilled, predominantly metal-cased wells range from 2 to 20 inches in
diameter; 4-inch diameters are common. Most of the larger yields are from
drilled wells.

Many domestic and livestock wells drilled in the county in recent
are 4-inch diameter wells that penetrate several hundred feet of rock.
wells use 10 to 20 feet of slotted or perforated metal casing opposite
water-bearing material.

years
These

the

The industrial and public-supply wells, which generally are larger in
diameter and deeper than the domestic and livestock wells, range from 4 to 20
inches in diameter and from 573 to 3,282 feet in depth. Figure 10 shows an
example of well construction which is characteristic of many public-supply wells
in the county. This construction eliminates or greatly reduces several problems
and undesirable effects relating to dependability of the wells and water quality.
Because a loose, very fine- to fine-grained sandy texture characterizes some
aquifers, sand may be pumped with the water. This characteristic reduces the
effective life of most pumps, especially submersible pumps. A properly gravel­
packed well will greatly reduce the sand intake and thus lengthen pump life.

Changes in Water Levels

Water levels in wells continuously respond to natural and artificial influ­
ences which act on the aquifers. In general, the major influences that control
water levels are the rates of recharge to and discharge from the aquifer. Rela­
tively minor changes are due to variations in atmospheric pressure and other
causes. Fluctuations are usually gradual, but in some wells the water levels
may rise or fall several inches or several feet in a few minutes.

Water-level declines of considerable magnitude usually result from large
withdrawals of water from wells. A lowering of the water table represents an
actual dewatering of the aquifer; the lowering may reflect drought conditions
or overpumping from the aquifer. Where artesian conditions prevail, a lowering
of the water level represents a decrease in artesian pressure in the aquifer and
the change in the quantity of water in storage may be small.

Long-term records of annual fluctuations of water levels in Ellis County
are not available, but information on changes of water levels is afforded by
several wells (under artesian conditions) in the county. The net change in
water levels measured in several wells ranged from a decline of 263 feet from
1915 to 1965, averaging about 7.9 feet per year since 1946 in a well tapping
the Hosston Formation, to a decline of 114 feet from 1936 to 1965, averaging
5.4 feet per year in well JK-32-48-60l tapping the Woodbine Formation. The
immediate causes of these declines in water levels are not clearly known because
of an inadequate number of water-level measurements for each well; however, the
declines were undoubtedly caused by pumping either in Ellis County or, more
probably, in Dallas County.
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An example of a water-level decline that definitely is related to heavy
local pumping is afforded by well JK-33-57-205, a domestic well near Milford.
From 1962 to 1965 the water level in this well declined a reported 42 feet, a
rate of about 14 feet per year. This well is about 4 miles west of the Neuhoff
cattle feeder in Navarro County, where water from the Woodbine Formation is
supplied to about 25,000 cattle that consume annually about 336 acre-feet of
water. At this locality the coefficient of transmissibility is probably less
than the average, and the cones of depression of five closely-spaced wells
undoubtedly overlap, thus maximizing the local drawdown. The water levels in
several recently drilled public-supply wells have declined at an average annual
rate of 10 feet per year (JK-33-35-50l and JK-33-42-90l) to as much as 23.5
feet per year (JK-33-43-30l) and 35 feet per year (HR-33-27-602); the water
level in public-supply well JK-33-35-702 near Boyce has declined 50 feet during
the first year of use.

QUALITY OF GROUND WATER

The chemical constituents in the ground water in Ellis County are derived
principally from solution of material in the soil and rocks through which the
water has moved. The differences in the chemical quality of the water reflect,
in a general way, the types of soil and rocks that have been in contact with
the water. Usually, as the water moves deeper, its chemical content is
increased by solution and by removal of salts held by molecular forces. The
source and significance of the dissolved-mineral constituents and other proper­
ties of ground water are summarized in Table 4, which is modified from Doll
and others (1963, p. 39-43). The chemical quality of ground water in Ellis
County is summarized and compared with various standards of water quality in
Table 5. The chemical analyses of water from 114 selected wells in Ellis County
are given in Table 8.

Quality and Suitability of Water for Use

The suitability of a water supply depends upon the contemplated use of the
water and its chemical quality, including the dissolved-mineral constituents,
bacterial content, and other physical characteristics such as turbidity, color,
odor, temperature, and radioactivity.

The dissolved solids or "total salts" content is a major limitation on the
use of water for many purposes. The classification of water, based on the
dissolved-solids content in ppm (parts per million), as used in this report is
shown on page 44 (Winslow and Kister, 1956, p. 5).
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Constituent

Table 4.--Souree and .ianiHe.nee of dII.olve<l"1:O.ineral Cn""tituentl ..nd propertin of ...-tar

(fro.. Doll and others, 1963, p. 390(,3)

property

Iron (re)

calcl"", (ca)

."
:Vanni"", (M&)

Sodto.n (I>a)

""'PotenI= (It)

!lcarbonate (HC03 )

."
Carbonate (003)

S" lfat~ (SOl,)

Otlorll:!" (CI)

Dinolved .0Ud.

Sodll.-3.dsorpti on
ratl0 (SAR)

Ruldual sodl..a
carbona te

(RSC)

SpfIC1fie
conduetane..
(llicr<Xllh:>s .t nOC)

HydrDlLen ion
coneent...,ion (pH)

Dillolv..o fr_ puct1ully all rocir.s and solb, c"","O!Ily
lass <h.I.n )0 ppm. Hip cOI'lol:entratious, as ..uch as 100
ppc., generally occur in highly alkaline ... tecs.

Dinoh"eo fr::a pcactically all rocks sno lolls. Klyalso
be derlvao frail Iron p1pes, I'l.IIIpS, ano otb.r equlp:o.nt.

Dillolv..o frcc peaetlully all loils .nO eoeb, but upe­
c1all}' frCllO limes tIKI', ooloelt., a"d gypsl.lll. Calc1\C.1><!
...~eshz:l are found in larga quanti tie. in .oee brinas.
Magnui1Jlll il pruent In large qUintiti.. ill sea "acpr.

Db.olved £ea:> practically all rocks and soils. Found also
in oil-fi.ld brinel, I"a ",ater, IlId"'tr1al brlna., .Dd
sINage.

Act!on of c.rbon di""ida ill ... t.r on earbOMte rocl<a .uch
AI 11."'''Ito.,. .M d"l..ite.

Di.llolved frOCll rock, .nd anUs eontalninl gyP'lI:l, iron .uI­
fides, .nd otb~r sulfur eocpou.<\d•. C<X:lIllonly presc"'t In
.01:10 industd.l ..aate•.

Dill.ol ....d ft .. ..ocka and soil..a. Prese:.t in .e"'age .nd
fOllnd in larg.. "'""""'tI 1<1 oll-fi.ld brirt.. , Sea v.ur,
and induatehl bdlles.

D1.nolved in small cO .inute quantitlea !n.. ",alt roelta .nd
soill. Added ta lILI.ny waters by fluoridation of ..unitip.l
.uppHes.

Dec.y1ftj; oraanic: _ctee, ae...ge, fenil!eerl, and nltr.tes
in soil.

A ..inor constituent of rocks .ad of ""rur.l ",.ter•.

OIiefly ,un.ral conatltuents dl ..olved fr.. rocks and
soils.

In moat w.t.rl " ..arly all the hardnclS b due to e.le1UD
and c.l.ane.hE:l. All of the ",.t.llie ".tloM otb~r than
the .lkali c>culs .lao caUla hardness.

Sodi"", in ..ar ....

Add., atid·g..neratlnl .aHs, .nd fre~ e.rbon dioxide IO",/er
tb~ pH. Carbonat•• , bie.rbonate., hydroxides, .nd phos­
pbates, dlic.tea, and bor.te. rai." the pll..
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Significanc.

Fon... hard .cal. In 1'11''' and boilan. carriad OVer In sa"", of blgh
pressura boiL..rs to fll.., d"pOliu lin bladas of tllrbiM'. InhibIts
det ..rioratioa of uIIUta-typ. 14t.. r soft.neu.

On ...,posure to air, irOD. in gr""'nd vater oddie.. to reddish-beOOln pe.. ­
c1pHat... Mau tM'" abOut 0.3 ppm Itd<lS laundry and ut.nslls ted·
dbh-brown. Objeetionabl.. for food proc..t1~, teuile p..oc...1,,&,
beve..agel, ice manufacture, b,,,,,,ing, and otber proc.....s. USPKS
(1962) drinUng vater lcandard. It.t. that Iron sbould not IXcud 0.3
ppc.. Largar ql.llllt1tie. e.use unpleasant t.ste alUl £avo.. grovth of
hOll bactecta.

ca"'a ..osc of the hardnell and .cale-fo=ina properties of water; .oap
cONuc.irc (... hardnelS). llat.... I"" t<l ulc1"", aCId ..allnesh_ de­
.1red in electropl.tlnl, tanninl, dy"lna, .I>d in textlle ",,"oufactur­
ing.

1.IIrg. "",auntf, In coo::blnation ... lth chloride, give. ulty t.ste. Mod­
"cate ql.ll"'tltiel have little .ffect an the .... fulne.s of .... t ... for
20.t pu..-pa.... Sodh_ s.lu lU' cause foaaing in ate_ boi len .nd •
hllb sodIlz:l rO<lu.. t lUy l!J:ltit tbe ..." of ... tu fat" Irrlg.tiO<l.

Blearl>ooau .CId earbona:e produe:e alka.lhl1ty. 31e.rb_te. of r.lei ...
.nd ....8n..11"" deca:opoae ill Stea boile... and hot ..It.r :acOitiea to
fOt1ll scale and .-.:lean rorrost"e r ...boa dloxlde a". 1" eOlllbinatlon
..ith ealdlz:l and ..gne.i=, c'un c.rbonate hardne••.

Sulfate in v.ter cont.lning calcilD form. h.lIrd .e.l.e In ste.... boilerl.
In large amounts, .uH.te in c"",bioatian vitll oth"r ian. 8iv... bitre..
tUre to ..ner. USPIlS (1962) drlnlt.I"g "arn 'lIndard. r"eoc:llend th.t
the .ulfat. content .hould not ,""celN! 250 ppc.

111 large ..ouau in ea:bioation vlth sodl""" glves •• Ity t"Ste to d ..1C11r.­
ina vater. In larg. quandtie., inereasa. tbe couosiven"s. of "'ter.
liS!'IlS (1962) dc10kinc ",ter .c.nclards recc-.CId that the chloride eoa·
tenc aho"td aot e"calN! 250 ppc.

Fluatlde i<l dctnking "atar redurlS the indd.nee of tooth decay vhen tha
..,.ter is rons~d durin, rbe perlod af .namel calcifieation. HO",/ever,
It ma)' e....e 1I0ccltna of the teetb, depending on the toneentration of
flllOride, tba .ge of the child, "IIunt of drinkIng ...tU eonllz:led, .:>/1
IUlceptibility of the indi..ndual (Hai"r, 1950, p. 1120-1132).

Coocentr.tioa :Nch gre.ter than tlla local ..... rage ..y .ul&e.t po11utilKl.
USPHS (1962) ddnldng vater stancla..d. SU"lSt • lidt of 45 PP1l.
w.te .... of hiah Clitret. cont.nt have been rapouIOd to be tb. c.use of
lIeche:ll.oglobi.......;:. (," oft,," fatal diseaae ill illfanta) aad cherefore
should nat b. used In Illfant feed1l1i (KI"ey, 1950, p. 2il). IHn.te
haa bean .hOOln co b. h.lpful in reducing Inter-ctj'st.lline tr.cking
o! boiler Iteel. It encour.g.. gr""th o! algae and otber organ1llls
..bieh produe.. undeSirable t.St... and odor•.

Aft ."eeui .... boroo eontent will make ..·.t.. r unauiubl. for Irrigation.
WIle"" (1955, p. ll) indieated that a baroa eOftcantration of aa lIuch
a. 1.0 PP1l i. pe~.aible for irrlgatlq ••nslcive crops; as =b .s
1.0 Pi"" for s""italerant crop.; .nd .S _h as 3.0 for tohra"t crops.
Crops seNiti.... to b"ro" i""lud. ClOSC deciduous fruit .nd lI"t trees
.I><! navy beans; s=1toluant crops include 1I00t ..all graln., POt.toe.
and 50.... other vegecables, ar.d caceon; and tolennt crops Inelude al·
falta, ma.t root velarable., and the date p.1<:l.

USPIlS (1962) dr1nki"ll Wlter standacd5 nCOOlll.. nd that WltetS eontainlng
aOra dian 500 Pl'C dilSoLved aolid. no~ bl ... 1Nt if other Ies. IS1n~tI­

liud suppl1e. u" .v.ilable. For:llllY purposea che dissol ....d·solid.
cantellt is • ..ajor Haitation oa the usa of ..ater. A aeneral cls••i­
fie...~ion of ",ter ba••~ on dinoh.d.-soUds COO!:lt.nt, ill ppm, 11 .s
foU..... (WiNlov aDd Uster, 1956, p. 5): Waten contaIning lall tha'"
1,000 Pl'C of dissolved solid.s aea ennalderfl<l frcsh; 1,000 to 3,000
PP1l, sllahtly .alin.; 3,000 to 10,000 PP"', lIOderately salin.; 10,000
~o 35,000 ppm, very •• Une; and mOre ~bln 35,000 PP"', brinc.

Con."",,,s .""p before a lath~r .. ill tor::>. tlapodu .o.p curd On bath­
tubs. aa..d ...ter fora. sc ... la ill boil.u, w.tee h...ters, .nd pipes.
HardDess ec;uivalent to the ble.rbona~e and carbonata 1. called "arbo·
nate hardn.... Any bardn... i", ."ceS. of thb i. c.lled non-c.rbonata
barlin..s •• V.ters of hardnes. up co 60 1'1"" are conddered .o!t; 61 to
120 PP"', ..cderaeely hard; 121 to 180 ppol, hard; lOOta thall 180 pjlll.,
vary h.rd.

A eatlo for loil ext CIcCI and irr-ig.tion ...ters lISed to eapr... ttl. reI·
atlve activIty of lodilD Ions in ''''chang. naedona ..Ith .nll (U.S.
S.linity Laboratory St.ff, 1954, p. 72, 156). Dafined by the follow­
ing equarton:

..bete S"'-, Ca·_, ar.d Hio
• repr....nt the conc:eotrat!QnII !n equivalentf

pa.. IIi Ilion (ep:..) of the raspec:ti"", ious.

A. c.le11J11l and "'ag....111.1:1 pr"elpltat••s c.rbonates in the soil, the rei·
ative proportion of .O<ll"", in the watee is incr....d (Eaton, 1950,
p. 123-133). Defined by the fnllowing .qUltlon:

RSC z (003-- + Hoo3-) - (ea" + !o'.g"),

.men ~_., H~-, ea'-, a"d ~O_ repnsa..t th. cooce"'trat!ons in
.c;uiva.le"'tf per .. I Ilion (ep:a) of the r ..pecti~-e iana.

h:d!e.tes delta. o£ a'neta!izatiO!l. Sp..cific conducc.nce is u:re
of th.. c.p.elty of the vate.. to conducc aa eleet.. ic curr ..ne. de.
..ith c"ncenn... t'''n .nd degree of iodution of the eonstitue"'t•.

A pll. of 1.0 lndlcu... n.utulity of 8 solut1on. V.lue. hilber chan 1.0
de"ote Incr••sing alkalinity; v.lu... 10ller than 1.0 indicate Incre •
ina .cidity. pH is a lleaSurf! of the .etlvity of tile hydrog..n 10 .
eorTosivellas, of ..atcr ae_r.lly 1ncre••es v!tb d.creasi,,& pH. How·
..var, ....c••alv.. ly alkaline ...t.n ~y alao attack .etau.
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Table 5.--Chemica1 quality of ground water in Ellis County as compared with various standards of water quality

Chemical constituents in parts per million (ppm)

Criteria for public and domestic supply

I Si lica Iron
Sulfate Chloride Fluoride Nitrate Hardness Dissolved solids

(Si02) total2l (504 ) (C1) (F) (N0
3

) as CaC03 for fresh water(Fe)

i Upper limi ts 20 0.3 250 250 1.0 45 60 500

Number of determinations

Total Over Total Over Total Over Total Over Total Over Over Total Over Total Over Total Over Over
20 0.3 250 250 1.0 1.6 45 60 500 1,000
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

All samples (total 141) 80 4 65 12 134 93 140 29 83 75 62 86 1 133 18 93 92 75

Hosston Formation 18 3 17 0 20 2 20 7 19 18 13 18 0 20 3 20 20 13

Glen Rose Limestone 1 0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1

Paluxy Sand 1 0 2 0 1 1 2 0 1 1 1 1 ' 0 2 0 1 1 1

Woodbine Formation 56 1 43 9 99 85 102 22 57 54 47 60 0 95 0 67 67 59

Wolfe City Sand Member
of Tay lor Mar 1 1 0 1 1 1 1 2 0 1 1 0 1 0 2 1 1 1 1

Taylor Marl
(excluding Wolfe City) 1 0 0 0 7 2 7 0 1 0 0 2 0 7 7 1 1 0

Alluvium 2 0 1 1 5 1 6 0 3 0 0 3 1 6 6 2 1 0

~lnc1udes field determinations.



Dissolved-solids content
Description (ppm)

Fresh Less than 1,000

Slightly saline 1,000 to 3,000

Moderately saline 3,000 to 10,000

Very saline 10,000 to 35,000

Brine More than 35,000

The U.S. Public Health Service has established and periodically revises
the standards for drinking water used on common carriers engaged in interstate
commerce. The standards are designed to protect the public and are used to
evaluate public water supplies.

According to the standards, chemical substances should not exceed the
listed concentrations whenever more suitable supplies are or can be made avail­
able. The major chemical standards adopted by the U.S. Public Health Service
(1962, p. 7-8) are as follows:

Concentration
Substance (ppm)

Chloride (Cl) 250

Fluoride (F) (*)

Iron (Fe) .3

Manganese (Mn) .05

Nitrate (N03) 45

Sulfate (S04) 250

Total dissolved solids 500

*The permissible concentration of fluoride is based upon the annual average of
the maximum daily temperature. Using an average of 77.0°F (measured at Waxa­
hachie for the period 1931-65), the fluoride concentration in drinking water in
Ellis County should not exceed 1.0 ppm.

Not all of the ground water available in Ellis County meets the standards
established by the U.S. Public Health Service, but wells generally yield water
that is suitable for most uses except sustained irrigation (Figure 11).
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The concentration of dissolved solids in 93 analyzed samples ranged from
444 ppm in water from well JK-33-37-805 tapping the Quaternary alluvium to 5,650
ppm in well JK-33-34-7ll tapping the Glen Rose Limestone. About 99 percent of
the analyzed samples (Table 5) exceeded the 500 ppm limit and about 81 percent
exceeded 1,000 ppm. All samples from the Hosston Formation, Glen Rose Limestone ,
Paluxy Sand, Woodbine Formation, and Taylor Marl contained more than 500 ppm.
Eighty-eight percent of the Woodbine samples and 65 percent of the Hosston
samples exceeded 1,000 ppm.

Sodium bicarbonate is the most abundant of the dissolved solids (Table 8)
in all aquifers except the alluvium. Figure 12 shows that the SAR (sodium
adsorption ratio) is also very high in most ground water in Ellis County.

The sodium and sodium plus potassium determinations in water samples from
Ellis County and adjoining areas ranged from 23 ppm in well JK-33-37-805 tapping
the alluvium to 1,420 ppm in well JK-33-34-7ll tapping the Glen Rose Limestone.
The sodium concentration in water samples from the Woodbine Formation averaged
596 ppm; the concentration in samples from the Hosston Formation averaged
362 ppm.

Sulfate concentration in about 70 percent of all samples exceeded 250 ppm.
The maximum was 3,680 ppm in well JK-33-34-7ll in the Glen Rose Limestone, but
most of the excesses were in water from the Woodbine Formation (Table 5).

The chloride concentration ranged from 2.4 ppm to 1,540 ppm. Most of the
water samples with more than 250 ppm chloride were from wells in the Woodbine
Formation.

Water containing an optimum fluoride content reduces the incidence of tooth
decay when the water is used by children during the period of enamel calcifi­
cation. Depending upon the age of the child, the amount of drinking water con­
sumed, and the susceptibility of the individual, excessive concentrations of
fluoride may cause mottling of the teeth (Maier, 1950, p. 1120-1132). The
optimum fluoride level for a given area depends upon climatic conditions because
the amount of drinking water consumed is influenced by the air temperature.
Based on the annual average of the maximum daily temperature at Waxahachie of
77°F from 1931-65, the optimum fluoride content in drinking water in Ellis
County is 0.8 ppm, and should not average more than 1.0 ppm. Concentrations
greater than 1.6 ppm (twice the optimum) constitute grounds for rejection of a
public water supply by the u.S. Public Health Service.

Of the 83 fluoride determinations (Table 5), 90 percent exceeded 1.0 ppm
and 74 percent exceeded 1.6 ppm. In water samples from the Woodbine Formation,
95 percent exceeded 1.0 ppm and 82 percent exceeded 1.6 ppm. In water samples
from the Hosston Formation, 95 percent exceeded 1.0 ppm and 68 percent exceeded
1.6 ppm. The maximum fluoride concentration measured was 7 ppm in the Ennis
public-supply well JK-33-44-40l tapping the Woodbine Formation. In Ellis
County, only the Taylor Marl and the alluvial deposits yield water with insig­
nificant concentrations of fluoride.

The
Service,
has been
p. 271).

upper limit for nitrate concentration, according to the Public Health
is 45 ppm. The use of water containing nitrate in excess of 45 ppm
related to infant cyanosis or "blue baby" disease (Maxcy, 1950,

The presence of more than several parts per million of nitrate in
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water may indicate contamination by sewage or other organic matter (Lohr and
Love, 1954, p. 10). Contamination is more likely in shallow dug wells than in
deep wells.

Nitrate concentrations were low in most of the samples analyzed. Of 86
determinations, 19 contained no trace of nitrate, and most samples contained
less than 5 ppm. Wells JK-33-43-50l (depth 32 feet) and JK-33-37-805 (depth 30
feet), both tapping the flood-plain alluvium, contained 54 and 35 ppm nitrate,
respectively.

The hardness of water is caused principally by calcium and magnesium.
Excessive hardness increases soap consumption and induces the formation of scale
in hot water heaters and water pipes. Although no limits of concentration have
been established by the Public Health Service, a commonly accepted classifi­
cation of water hardness is as follows:

Hardness range Classification
(ppm)

60 or less Soft

61 to 120 Moderately hard

121 to ~O Hard

More than 180 Very hard

Of 133 determinations of hardness, only 18 exceeded 60 ppm, none of which
were for samples from the Woodbine or Paluxy, and only 3 were of samples from
the Hosston.

The chemical characteristics of water that are of particular importance to
its use for irrigation are SAR (sodium adsorption ration) in relation to the
specific conductance, RSC (residual sodium carbonate), and boron concentration.
Figure 12 shows that the SAR and specific conductance of water from most of the
aquifers in Ellis County are not within the upper limits of SAR (14) and spe­
cific conductance (2,250 micromhos at 25°C); the water is, therefore, not
desirable for either sustained or extensive supplemental irrigation. Only the
water produced from the alluvium and Taylor Marl is of a chemical quality suit­
able for irrigation.

Most of the water is also unsuitable for irrigation because of the RSC
content of the water. Wilcox (1955, p. 11) reports that water containing more
than 2.5 epm (equivalents per million) RSC is undesirable for irrigation and
that water containing 1.25 to 2.5 is marginal; water containing less than 1.25
is probably safe. RSC exceeded 2.5 epm in about 85 percent of all samples
tested.

The boron content of water is also significant in the evaluation of irri­
gation water. Wilcox (1955, p. 11) suggests that a permissible boron concen­
tration for water used in irrigating boron-sensitive crops can be as much as
1.0 ppm but for boron-tolerant crops as much as 3.0 ppm. Boron determinations
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were made for 27 samples in Ellis County; the boron content ranged in these
samples from 0.1 to 6.2 ppm. Of the determinations made of water from the
Hosston Formation, all but one were less than 1.0 ppm. Of 15 determinations
made of Woodbine samples, the boron content ranged from 1.8 to 6.2 ppm, and in
9 of the samples, the content was more than 3.0 ppm.

The temperature of ground water may be an important consideration for
certain industrial uses of water. The temperatures, as determined from water
wells and oil tests in Ellis County, indicate that the temperature increases
about 1.5°F for every 100 feet of increase in depth. The mean annual air
temperature (about 66°F) approximates the temperature of the ground water near
the land surface; therefore, the gradient of 1.5 degrees per 100 feet can be
applied to this base to determine the approximate temperature at any given
depth.

Contamination from Oil-Field Operations

Although oil-field operations are a potential source of contamination of
shallow ground water in Ellis County, no contaminated wells were found in the
area of the Ellis County extension of the Corsicana shallow field, the only
field in the county. All oil-field brine produced in Ellis County is disposed
of in open-surface pits. In 1961, the Ellis County field reported 10,151
barrels of brine production (Texas Water Commission and Texas Water Pollution
Control Board, 1963).

At least in part, salt water placed in unlined open-surface pits seeps into
the ground and can contaminate the shallow aquifers. Because ground water moves
at a very slow rate, two important conditions exist in the aquifer. First,
because salt water added to the ground water at one point may not affect the
quality of the water in nearby wells for a long period of time, the contami­
nation may not be immediately apparent. Second, when a well is finally contami­
nated, the salt water remains for a long period because purification by leaching
and dilution requires more time than that of the original contamination.

Aquifers may also be contaminated through inadequately cased, improperly
plugged, or unplugged oil and gas wells and test holes that allow migration of
undesirable water up the bore hole into aquifers containing water of good
quality. The Texas Railroad Commission requires that fresh-water strata be
protected by surface casing and cement, or by alternate protection devices;
however, no field rules regarding surface casing depths are specified for the
Ellis County part of the Corsicana shallow field of Navarro and Ellis Counties.
No evidence of contamination of this type was observed in Ellis County.

AVAILABILITY OF GROUND WATER

The principal water-bearing formations in Ellis County are the Hosston
Formation, the Paluxy Sand, and the Woodbine Formation. The flood-plain
alluvium is potentially important for local irrigation near the larger streams,
especially the Trinity River. Other aquifers in the county are of minor
importance and supply only small quantities of water.

The most favorable areas for development of ground water in Ellis County
are where the thicknesses of saturated sand are greatest. Figures 13 and 14
show the thickness of saturated sands containing fresh to slightly saline water
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in the Hosston Formation, the Paluxy Sand, and the Woodbine Formation. The
maps also show the extent of the fresh to slightly saline water-bearing portion
of each aquifer.

Figure 13 shows that the greatest thickness.of saturated sands in the
Hosston Formation is in the eastern part of the county a few miles west of the
downdip limit of fresh to slightly saline water. Assuming an efficiency of
70 percent, a properly constructed well in the Hosston might be expected to
yield as much as 450 gpm with 250 feet of drawdown. Figure 13 also shows that
the extent of fresh to slightly saline water-bearing sand in the Paluxy Sand
is considerably less than in the Hosston. The greatest saturated thickness in
the Paluxy is in the western part of the county where the thickness exceeds 100
feet in places. Yields of properly constructed wells in the Paluxy might be
expected to be as much as 200 gpm with 250 feet of drawdown if the well
efficiency is 70 percent.

Figure 14 shows the saturated thickness of fresh to slightly saline water­
bearing sands in the Woodbine Formation. This figure shows that the greatest
thickness (about 200 feet) is in the north-central part of the county near the
Dallas County line. The figure also shows a large area extending throughout
most of the central part of the county in which the thickness is a least 150
feet. Assuming well efficiencies of 70 percent, yields of as much as 600 gpm
with 250 feet of drawdown might be expected in properly constructed wells in
the Woodbine.

The amount of water that can be pumped perennially in Ellis County without
depleting the ground-water supply depends on several factors, one of the most
important of which is the average effective rate of recharge. This can be
estimated by determining the amount of water that is moving through the aqui­
fers. However, this method is valid only if the aquifers have not been affected
by pumping. Since the water levels in wells have declined substantially over a
period of many years and apparently are still declining, it is evident that the
aquifers in Ellis County have been affected by pumping within the county itself,
and, undoubtedly, by pumping in the Dallas and Fort Worth areas. The estimate
of recharge can be computed using the formula Q = TIL, in which Q is the
quantity of water in gallons per day moving through the aquifer, T is the coef­
ficient of transmissibility in gallons per day per foot, I is the undisturbed
or original hydraulic gradient of the piezometric surface or water table in
feet per mile, and L is the length of the aquifer in miles normal to the
hydraulic gradient. Data are not available to determine the undisturbed or
original hydraulic gradient; however, computations can be made of the quantity
of water moving through the county under the present hydraulic gradient.

Data are not available to determine the average hydraulic gradient in the
Hosston Formation in Ellis County; however, sparse control points indicate that
the gradient might be about 10 feet per mile. Based on this gradient and an
average coefficient of transmissibility of about 7,000 gpd per foot, the amount
of water moving through the county in the Hosston Formation is at least 2.4 mgd,
or about 2,670 acre-feet per year. Since the gradient used in this calculation
is not the original hydraulic gradient, the actual recharge figure is probably
somewhat less than 2.4 mgd.

The quantity of water available from the Paluxy Sand cannot be estimated
because data are not sufficient to determine the hydraulic gradient in the
county. The results of the pumping tests and the thickness of the saturated
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sand indicate, however, that the quantity is less than that from either the
Hosston or the Woodbine, perhaps about 1,000 acre-feet per year.

Estimates of the quantity of water flowing through the county in the Wood­
bine Formation can be made in a similar manner to those that were made for the
Hosston. Based on the present hydraulic gradient of about 11 feet per mile and
the coefficient of transmissibility of about 9,500 gpd per foot, the quantity
of water flowing through the Woodbine is about 3.1 mgd, or 3,500 acre-feet per
year. As stated above, water levels in the Woodbine Formation are declining
and the gradient of 11 feet per mile is not the original or undisturbed gradi­
ent. Therefore, the figure of 3.1 mgd does not represent the amount of recharge
to the formation. The recharge would be somewhat less but probably not much
less.

Large quantities of water are in storage in all of the major aquifers in
Ellis County. Most of this water occurs at great depth and under present eco­
nomics of pumping it would be impracticable to pump the water from storage.
However, in the Woodbine Formation at least a part of this large quantity of
water is available for development. The aquifer occurs at a depth of less than
400 feet below the surface in a triangular-shaped area of about 95 square miles
in the northwest part of the county. In this area, about 1,200,000 acre-feet
of water is in storage at a depth of less than 400 feet. Much of this water
could be pumped but because of the low coefficient of transmissibility, it would
require a large number of wells.

The quantity of water available from the alluvium of the flood plains of
the major streams of the county is not known; however, yields of properly con­
structed wells in the alluvium might be expected to be as much as 75 gpm.

In summary, it appears that small additional supplies of ground water are
available in Ellis County without depleting the aquifers. The 1964 pumpage of
3,500 acre-feet from the Woodbine is probably slightly more than the average
rate of replenishment to the Woodbine in the county. The pumpage from the
Hosston (1,840 acre-feet in 1964) is probably somewhat less (about 1,000 acre­
feet) than the average rate of replenishment. Small additional supplies of
water are available from the Paluxy Sand, probably about 1,000 acre-feet per
year, and smaller amounts are available from the other aquifers in the county.
In addition to the perennial supplies, a large quantity of water (about
1,200,000 acre-feet) is available in storage in the Woodbine in the northwest
part of the county.

The availability of water from the major aquifers in Ellis County depends
to a large extent on the development in neighboring counties, especially in
Dallas and Tarrant Counties and the counties to the west of Ellis County.
Determinations of the availability of water should be ,made on a regional basis
rather than on a county basis. The region should include Dallas and Tarrant
Counties and at least the immediately adjoining counties. A program should be
established in the region for the collection of basic hydrologic data. The
program should include a network of observation wells in each of the aquifers
not only in the areas of development but also extending to the areas of
recharge. Records should be kept of the withdrawals of water from the aquifers,
and a network of observation wells should be established to provide for resam­
pIing so as to record any changes in the chemical quality of the water. Such
a program could be established in Ellis County on the basis of the results of
the present investigation. Detailed studies should be made in Dallas and
Tarrant Counties and the adjoining counties before an adequate program of
observation can be established.
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DEFINITIONS OF TERMS

Many of these definitions have been selected from reports by Meinzer
(1923b), American Geological Institute (1960), Langbein and Iseri (1960), and
Ferris and others (1962).

Acre-foot.--The volume of water required to cover 1 acre to a depth of 1
foot (43,560 cubic feet), or 325,851 gallons.

Acre-feet per year.--One ac-ft/yr equals 892.13 gallons per day.

Alluvial deposits.--See alluvium.

Alluvium.--Sediments deposited by streams; includes flood-plain deposits
and stream-terrace deposits. Also called alluvial deposits.

Aquifer.--A formation, group of formations, or part of a formation that is
water bearing.

Aquifer test, pumping test.--The test consists of the measurement at
specific intervals of the discharge and water level of the well being pumped
and the water levels in nearby observation wells. Formulas have been developed
to show the relationship among the yield of a well, the shape and extent of the
cone of depression, and the properties of the aquifer such as the specific
yield, porosity, and coefficients of permeability, transmissibility, and
storage.

Artesian aquifer, confined aquifer.--Artesian (confined) water occurs
where an aquifer is overlain by rock of lower permeability (e.g., clay) that
confines the water under pressure greater than atmospheric. The water level in
an artesian well will rise above the top of the aquifer. The well mayor may
not flow.

Artesian well.--One in which the water level rises above the top of the
aquifer, whether or not the water flows at the land surface.

Base flow of a stream.--Fair weather flow in a stream supplied by the
ground water discharge.

Cone of depression.--Depression of the water table or piezometric surface
surrounding a discharging well, more or less the shape of an inverted cone.

Confining bed.--One which because of its position and its impermeability
or low permeability relative to that of the aquifer keeps the water in the
aquifer under artesian pressure.

Contact.--The place or surface where two different kinds of rock or geo­
logic units come together, shown on both maps and cross sections.

Dip of rocks, attitude of beds.--The angle or amount of slope at which a
bed is inclined from the horizontal; direction is also expressed (e.g., 1
degree, southeast; or 90 feet per mile, southeast).
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Drawdown.--The lowering of the water table or piezometric surface caused
by pumping (or artesian flow). In most instances, it is the difference, in
feet, between the static level and the pumping level.

Electrical log.--A graph log showing the relation of the electrical proper­
ties of the rocks and their fluid contents penetrated in a well. The electrical
properties are natural potentials and resistivities to induced electrical
currents, some of which are modified by the presence of the drilling mud.

Equivalents per million (epm).--An expression of the concentration of
chemical substances in terms of the reacting values of electrically charged
particles, or ions, in solution. One epm of a positively charged ion (e.g., Na+)
will react with 1 epm of a negatively charged ion (e.g., Cl-).

Evapotranspiration.--Water withdrawn by evaporation from a land area, a
water surface, moist soil, or the water table, and the water consumed by tran­
spiration of plants.

Fault.--A fracture or fracture zone along which there has been displacement
of the two sides relative to one another parallel to the fracture.

Ferruginous.--Containing iron; usually ranging from pale yellow brown,
through dark brown, to deep reddish brown in color depending on the amount of
iron in the rock.

Formation.--A body of rock that is sufficiently homogeneous or distinctive
to be regarded as a mappable unit, usually named from a locality where the
formation is typical (e.g., Paluxy Sand, Hosston Formation, and Woodbine
Formation).

Fresh water.--Water containing less than 1,000 ppm (parts per million) of
dissolved solids (Winslow and Kister, 1956, p. 5). For dissolved solids, see
Table 8.

Gallons per day (gpd).

Gallons per hour (gph).

Gallons per minute (gpm).

Ground water.--Water in the ground that is in the zone of saturation from
which wells, springs, and seeps are supplied.

Head, or hydrostatic pressure.--Artesian pressure measured at the land
surface reported in pounds per square inch or feet of water.

Hydraulic gradient.--The slope of the water table or piezometric surface,
usually given in feet per mile.

Hydrologic cycle.--The complete cycle of phenomena through which water
passes, commencing as atmospheric water vapor, passing into liquid or solid
form as precipitation, thence along or into the ground, and finally again
returning to the form of atmospheric water vapor by means of evaporation and
transpiration.
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Irrigation, supplemental.--The use of ground or surface water for irri­
gation in humid regions as a supplement to rainfall during periods of drought.
Not a primary source of moisture as in arid and semiarid regions.

Lignite.--A brownish-black coal in which the alteration of vegetal material
has proceeded further than in peat but not so far as subbituminous coal.

Lithology.--The description of rocks, usually from observation of hand
specimen, or outcrop.

Marl.--A calcareous clay.

Million(s) gallons per day (mgd).--One mgd equals 3.068883 acre-feet per
day or 1,120.91 acre-feet per year.

Mineral.--Any chemical element or compound occurring naturally as a product
of inorganic processes.

Outcrop.--That part of a rock layer which appears at the land surface. On
an areal geologic map a formation or other stratigraphic unit is shown as an
area of outcrop where exposed and where covered by alluvial deposits (contacts
below the alluvial deposits are shown on map by dotted lines).

Parts per million (ppm--weight).--One part per million represents 1 milli­
gram of solute in 1 kilogram of solution. As commonly measured and used, parts
per million is numerically equivalent to milligrams of a substance per liter
of water.

Permeability of an aquifer.--The capacity of an aquifer for transmitting
water under pressure.

Piezometric surface.--An imaginary surface that everywhere coincides with
the static level of the water in the aquifer. The surface to which the water
from a given aquifer will rise under its full head.

Porosity.--The ratio of the aggregate volume of interstices (openings) in
a rock or soil to its total volume, usually stated as a percentage.

Recharge of ground water.--The process by which water is absorbed and is
added to the zone of saturation. Also used to designate the quantity of water
that is added to the zone of saturation, usually given in acre-feet per year
or in million gallons per day.

Recharge, rejected.--The natural discharge of ground water in the recharge
area of an aquifer by springs, seeps, and evapotranspiration, which occurs when
the rate of recharge exceeds the rate of transmission in the aquifer.

Resistivity (electrical log).--The resistance of the rocks and their fluid
contents penetrated in a well to induced electrical currents. Permeable rocks
containing fresh water have high resistivities.

Salinity of water.--From a general classification of water based on
dissolved-solids content by Winslow and Kister (1956, p. 5): fresh water, less
than 1,000 ppm; slightly saline water, 1,000 to 3,000 ppm; moderately saline
water, 3,000 to 10,000 ppm; very saline water, 10,000 to 35,000 ppm; and brine,
more than 35,000 ppm.
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Specific capacity.--The rate of yield of a well per unit
usually expressed as gallons per minute per foot of drawdown.
250 gpm and the drawdown is 10 feet, the specific capacity is

of drawdown,
If the yield is

25 gpm/ft.

Specific yield.--The quantity of water that an aquifer will yield by
gravity if it is first saturated and then allowed to drain; the ratio expressed
in percentage of the volume of water drained to volume of the aquifer that is
drained.

Storage.--The volume of water in an aquifer, usually given in acre-feet.

Storage, coefficient of.--The volume of water that an aquifer releases
from or takes into storage per unit surface area of the aquifer per unit change
in the component of head normal to that surface. Storage coefficients of
artesian aquifers may range from about 0.00001 to 0.001: those of water-table
aquifers may range from about 0.05 to 0.30.

Structural feature, geologic.-- The result of the deformation or dislo­
cation (e.g., faulting) of the rocks in the earth's crust. In a structural
basin, the rock layers dip toward the center or axis of the basin. The
structural basin mayor may not coincide with a topographic basin.

Surface water.--Water on the surface of the earth.

Transmissibility, coefficient of.--The rate of flow of water in gallons
per day through a vertical strip of the aquifer 1 foot wide extending through
the vertical thickness of the aquifer at a hydraulic gradient of 1 foot per
foot and at the prevailing temperature of the water. The coefficient of trans­
missibility from a pumping test is reported for the part of the aquifer tapped
by the well.

Transmission capacity of an aquifer.--The quantity of water that can be
transmitted through a given width of an aquifer at a given hydraulic gradient,
usually expressed in acre-feet per year or million gallons per day.

Transpiration.--The process by which water vapor escapes from a living
plant, principally the leaves, and enters the atmosphere.

Water level.--Depth to water, in feet below the land surface, where the
water occurs under water-table conditions (or depth to the top of the zone of
saturation). Under artesian conditions the water level is a measure of the
pressure on the aquifer, and the wate~ level may be at, below, or above the
land surface.

Water level, pumping.--The water level during pumping measured in feet
below the land surface.

Water level, static.--The water level in an unpumped or nonflowing well
measured in feet above or below the land surface or sea-level datum.

Water table.--The upper surface of a zone of saturation except where the
surface is formed by an impermeable body of rock.
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Water-table aquifer (unconfined aquifer).--An aquifer in which the water
is unconfined; the upper surface of the zone of saturation is under atmospheric
pressure only and the water is free to rise or fall in response to the changes
in the volume of water in storage. A well penetrating an aquifer under water­
table conditions becomes filled with water to the level of the water table.

Yield of a well.--The rate of discharge, commonly expressed as gallons per
minute, gallons per day, or gallons per hour. In this report, yields are
classified as small, less than 50 gpm (gallons per minute); moderate, 50 to 500
gpm; and large, more than 500 gpm.
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Tobie 6.--Record, of wells and springs in Eilts and adjacent countles

UtiC of water
Wliter-buri.ng unlt

All wells are drHied unless other-whe nn~cd In renaarks column.
Woter level Reportllu water levels are gtven in lecr; measured wlIter levela arc Alvc!n 1n feet and tenths.
Method of lift. and type of power: B, bucket snd rope; C, cylinder; <., /!lectrlc; G, g••ollne, butan~, or Dieacl Clogine; H, hond; J, Jo)l; N, none; T, turbino; >J, windmilL

Number iod teatet horsepower.
D, domutic; Ind, industrial; Itr, irrlgetlon; 1'1, none; P, public: supply; S, llvestock,
Qat, Quaternary alluvium; K1w, Wolfe City Sood Member of Taylor Marl; Kt, Taylor Marl; Re, Austin Chlllk; Kef, Eagle Ford 5hsle; Kwb, WOOdbine

Fon.,.t!on; Kp, Psluxy Sand; Kgr, Clen ROle Lime.tone; Kh, 1I01.ton Formotion.

Ell is C

WiIter level

Oau Dopth Dlam- Water- Altitude Below Method U..
Well Owner Oriller <=- or eter bear~ of lond- I...d OI1te of or of Rl!lDllrks

plet- well of ", lurf.ce .vrf.ce lIIealUreftlent lift w.ter
,d (Ct) well vnft (ft) da tum

(I n.) (Ct)

Ellis Coun ty

JK-J2-32-80l J. Il. Eldridlle C. M. Stoner 1962 300 4 ••• '61 DO Dec. 1962 T,E, S Cased to bottom. Slotted from 265 ft to bottom.
131.2 June 15, 1965 I Temp. n-F.

'02 II. D. Nifong,well 1 C. E. Prince, et al 195'1 1,161 -- -- »0 -- -- -- -- Oil test.21

901 Cifford lUll Cement J. L. Myers' Sonl 1965 594 -- Kwb (1) 610 460 June 1965 T,E, I,d C88ed to bottom. Scr~~n from 567 to 588 ft.
PlInt 3

902 A. W. Burnitt C. H. Stoner "64 >JO 4 K.' 6'0 301. 7 June 15, 1965 T,K, °,S Cued to bottom. Perforated from 520 ft to
2 bottom. Temp. n-F.lJ

40-201 W. R. Miller do 1963 "3 4 K.' 6>1 240 Hoy 1963 T,E, D,S Case-<! to bottom. Perforated from 1.38 to 1.45
L-I/2 f<- Reported dllchargt' 10 gpm,Y

301 Texaa tndv.triel, J. L. Myers' Son. L960 2,249 12, Kh 610 (,80 "6 T,e, '00 Cased to bottom. Screen from 2,034 ft to 2,175
Inc., well 2 ... , 500 1963 '00 ft. Cravel·packed. Reported discharge 350

gpm. Temp. 9S-F.lJ ~

302 J. L. Rush well 1 Johnny Mitchell 1953 1',069 9 -- ." -- -- -- -- Oil telt.'"

303 Texol Indu8trlell, J. L. HYJ;Or.' Sana 1963 m 12 M "3 250 June 1963 T,E I,d Used for coo1tng purposes. Gravel~packcd with
Inc., well 3 perforations from 446 to (,77, 481 to 531, and

536 to 556 ft. Reported dischllrlle 220 gpln.
Temp. 81-F.

304 Texa8 Indu8trle., do 1959 5" , ••• 6'0 2>0 Sept. 1959 T,E, I,d Cased to bottom. 111lrforated frOlll 528 to 542 Ft.
Inc., well 1 )

601 Bob Emerson C. H. Stoner 1962 "9 4 Kwb 8>2 "0 Aug. 1962 T,E S Ca.ed to bottom. Slotted frO!ll 709 ft to bottOlll
Temp. 81 eF.,Y

602 do do 1963 '" 1 K.b .,3 "0 Oct. 196 1,1':, S Cased to bottom . Perforated from 695 to 730 ft
10 Reported discharge 40 8pm.

603 FAgar 5eay C. Clenn Wallen 1963 6" 5, K•• 65J 430 Nov. "6 T,E, D,S Called to bottom. Slotted frOlll 520 to 530, 533
4 2 to 560, 563 to 566, 573 to 581, and 596 to 618

f,. Reported 15 ft of drawdown lifter 24 hO\Il"R
pumping lit 10 gpm.

604 John Adamek Cl1orgl! Combs 1962 ',0 30 Ke £(7) 3" 6 Apr. 1962 -- ° Cased to 5 ft. Oron hole from 5 ft to bottom.

605 J. V. Salter C. M. Stoner 19M 6" 4 K.' 302 4JS Jan. 196' T,E, D,S Cased to bottom. Screen from 635 to 6/.5 ft.
1·1/2 Reported d illchaq~e R gprn..l1

<7'
<7'

See footnotll& at end of table.
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Table 6.--Recorda of ....ells Bnd IIprlngK in Ellis ond adJ&cent cO\lntle.ll-~Contlnued

Water level.." Depth Diam- Wa ter- Altitude 8elow Method U..
Well OWl'ler Driller ,~- 0' eter bear- of lal'ld- I .... o.te of 0' of Relll3rkl

plet- \lell 0' I,. lurf.ee surface _alureQlenf Htt water
.d (rt) well unit (rt) datu.

(In. ) (tt>

""JK-J2-40-901 Salvation Amy Camp J. L. Hyen' SOilS 1955 1,359 8 Kp '" 323 Jon. 1955 T,E , Called to bottom. Screen from 1,230 to 1,244,
Hobl t.uclle 350.8 June 2, 1965 and 1,254 to 1,338 Ft. DnwdoWTl 28.97 ft after

pumping 2 houri at 79 gpm.lJ Y

'02 R. J. Fryer C. H. Stoner 1965 '" -- Kwb 7/.5 4lS June 1965 T,E, O,S Cased to bollOm. Perforated from 515 to 530 and
5 532 to 51.7 ft.

'0 Salvation Army Camp -- -- Spring -- Kof 720 + -- Flows D Reported spring under house.
HOblitlelle

'0' C. L. Blythe C. Clenn Wallen 1963 582 4, M 790 "5 Hoy 1963 T,E, D Cosl.'d to bottom. Slotted from 500 ft to bottom.
) 1-1/2 Reported drllwdQ\ln )5 ft after 5 houn pumping

at 8 gpm.

48-201 R. F. Smith -- Wn111ng 1925 240 -- M 61', -- -- - ,E, O,S Cuaing open end.
1/2

)02 do do 1946 261 -- Kwb '" -- -- T,C S Reported pump set at 25f1 ft. Wllter level
repor ted dropping con t inuouJly.

• 501 Herbert Donnell C. M. Stoner 1963 3" 4 Kwb 592- 225 July 1963 T,E, U,S CIll+cd to bottom. Pcrfortltcd from 328 to 335
132 .1 June 22, 1965 1 lind 352 to 355 ft. Reporte~Yater level 225 ft

",hile balling. Temp. 75°F.

502 Otia L. White do 1962 357 4 M 582 200 Sept. 1962 T,E, D,S Caaed to 337 ft. Perforao:ed from 312 to 335 Ft.
)/4 Screen from 331 to bottom. Reported discharge

8 gpm.

• 503 w. J. Childen do 1962 349 4 Kwb 584 130 Aug. 1962 T,E, D,S Caaed to bottOlll. Slott.ed from no it to bottOlII.
135.0 Juno 22, 1965 3/4 Reported dhcharge 8 gpm. TCMllp. 74·F'.

50' R. C. Smith -- 1910 220 -- Kwb 'l2 -- -- T,E, D,S Reported caaing open end to bottom.
1/2

• 'Ot Maypearl City \11.'11 1 J. L. Hyers' Sons 1936 507 8, Kwb 527 21.4 Hoy 11, 1936 T,E, , Reported dhchargt' 15 gpm in 1961. Used as, 24.8 Hoy 19, 1936 IS stundby Wl,tU only •.!!
135.2 JUllll 18, 1965

• '02 Maypeert City veil 2 do 1956 410 7 Kwb m 75 Aug. 1956 T,E, P Caaed to botlOlll. Pt'rfora ted from 365 to 405 ft.
IS

'03 A. T. Hill C. M. Stoner 1963 378 " M 572 215 H,y 1963 T,E, D Cilsed to bottom. Perforated from 335 to 340
1 and 356 to 360 ft.

• '01 II. P. IN Ing do 1965 384 4 Kwb OBI 168.6 June 22, 1965 T,E, D,S Cased to bottom. Perforated frOlll 355 to 365 ft.
3/4 Reported diacharge 10 gpm.

'02 J. L. Ray do 1962 375 " Kwb 558 155 "', . 1962 T,' D, S Cas{'d to bottom. Slotted from 3/.0 Ft to bottom.
Reported dlschllrge 3 gpm.Y

s•• footnotea at find of table.
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Table 6.~~Recordl of weill Gnd sprlngl in Ellll lind adjacent C:Ountlel--Contlnued

WIlter le\lel

00 te Oep til Olom- Wa ter- Altitude Be 10'" Method U..

""" O",ner Driller com- o, eter bear~ of lan<!- I..,d Datil of 0' 0' Relllll rka
plet- "'ell 0' 'OK lurflce surface mealurelllent 11ft "'ater

od (ft) "'ell unit (ft) da tum
(In. ) (Ct>

*JK-32-1.8-903 T. II. Kiker C. M. Stoner 19M 430 4 Kwb 590 176.1 une 22, 1965 T,E, D,S ued to bottom. PeTforafed from 3/110 to 394 ft,
I eported discharge 5 gpm. j

'04 Lloyd McCullough do 1964 368 4 Kwb 582 HO oly 1964 T,E, D,S alcd to bottom. Perforated from 336 to 346 ft.
I Reported dllchorge 10 Spm.

• 33-25-501 Bill Nutting C. C. Wallen 1963 '97 5, Kwb 80' 510 Dec. 1963 T,I::, D,S aled to bottom. Slotted from 662 ft to bottom.
4 2 Onloldo",n 20 ft after pumplnR 1;1, gflm for 2',

hOuri. if

701 J. R. Fryer do 1962 66'> 6 Kwb 812 465 0", 1962 T,E, S ailed to bottOlll. Slotted from 557 ft to bottOl1l.
1-1/2 Reported dtscharge 7 gpm.

• 702 R. J. Fryer C. M. Stoner 1963 821, 4 Kwb 812 500 Apr. 1963 T,R, D,S IUled to bottOlll. Perforlltr:t from nY. to 772 ft.
5 Reported dilchllrge 17 gpm. I

• 801 G. P. MUley C. G. Wallen 1953 70' 5 Kwb 7/.8 300 t 952 T,t:, S ClUed to bottom. Perforated frOlll 558 ft to
1-I/Z bottom.

• '01 Village of Ovlllil do 1952 735 8, Kwb 630 348 Har. 1959 T,t:, P Cased to bottom. Reported discharge 11 gpm.
4 3

• '02 Sardis-Lone Elm J. L. Hyers' Sons 1964 ,763 '0, Kh 769 '" 0.0. 1964 T,E, P Reported dtschfITge 250 gPIII. Sc reen from 2,565-
Wa tor Corp. 7, 659.1 June 24, 1965 60 2,581, 2,~9~-2,617, 2,632.-2,650, ond 2,661+-

6 2,699 ft.Y

'03 Blll Eoton C. C. Wal1cn 1963 747 5, Kwb 690 1.30 Oct. 1963 T,E, D Cased to bottom. Slottod from 725 it to bottom.
4 I Reported dl,lchlrge I. Spill.

• '04 Bill Denn is J. L. Myers' Sona 1963 688 4 Kwb 652 320 Sept. 1965 T,E, D,S Cued to 685 ft. Screen from 665 to 685 ft.
2

'06 C. Guynus do 1965 698 4 Kwb 625 320 1965 N N Cucd to bottom. Perforated from 674 ft to
boltOlll. Broken do",n; ",111 not rllpnir.

• 26-701 Le",ls Willlllllll, Jr. do 1962 '" 4 Kwb 642 360 1962 T,E, D Cased to bottom. Perforllted from 677 to 692 ft.
2 TClUp. 82-F.

• 702 W. A1"dbone .- 1955 '00 4 Kwb 632 -- -- T,E, D,S
2

• 801 Cl ty of Red Oak J. L. Myera' Sonl 1938 944 " Kwb 595 -- -- T,E, P
"'ell I 5 10

• 802 City of Red Oak do 196Z 1,IH 8 Kwb 62D 37D 1962 T,E, P Cued to 1,161 ft. Screen from I,OR5-1,11l,
",ell 2 421. 3 June 3, 1965 20 I,Ll7~I,125, lind 1,135-1,161 ft. Reported

discbllrge 75 gPIII. Tl)l'Ilp. 85-F. II

803 John W. Rushing G. COIlIbs 1962 50 30 -- 628 -- -- N N Dry. ?I

81)/, L. O. Cooper J. L. Myers' Sonl 1959 867 -- Kwh 551 260 1959
I~ ;~2

O,S

See footnotes at end of uble.
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Table 6.··Rec:ords of wells nnd IIprlngl in Ellis !lnd ndjac:ent c:ounties--Conllnued

Wjltllr levul

Vnle Veptn [lInm- Wn tur- Altitude Below Method U..
Well Owner Driller O~- of eter bear- of 18100- 1..", [)(Ile of of of Reraa rk.

plet- well of I,. .urrace surface measurement I tft water
,d (Cl) well unl t (Ct) dalum

(in.) (ft)

"'JK·J)-26-B05 Community of J. L. Myers' Sons 1952? 1,100 5 Kwh ,,, -- -- T,P. P Temp. B3°F.
Pleasant Crave

• '01 HIlS W. Langford do 1961 950 4 Kwh 542 278.3 Aug. ", 1965 T,E, 0 Cs.ed to bottom. Temp. R2°F.
1

27-701 Curtis Hill wolt I Foulds Whtteherld 1960 3,630 -- -- 405 -- -- -- -- Oll tost.2I

• .01 Mrs. G. J. Keller J. L. Hyt'rll' Sons 1951, 1,"47 -- Kwb 408 253.1 unll 21, 1965 T,E, O,S Temp. 76°F.
1

• '01 City of Ferrill do 1957 L,95" 12 Kwb 4" 208 195" T,I'.:, , Reported dillchllrj~e 250 gpm. Screen from
we II 2 200 1960 50 1,311-1,1.31 und 1,459-1,1.81 fl. Temp. 92°F.2I

28-701 A. H. Simll wei 1 1 W. E. Butler,et nl. 19t.O t. ,015 -- -- 413 -- -- -- -- Oil test •.?!

• 102 W. K. JOMS -- Terrell? 19M 1,548 4 Kwb 450 ',0 19M T,E, D,S Cased to bot tom. Slotted from 1,52fl Ct to
I bottom.

• 801 A. A. Adams Gregorio Hoterlol 1965 40 -- Q.l 3/.5 19 Aug. 1965 e,e O,Irr Dug well. Open groval plt In Trtnity Alluvhrn.

• ]]-101 City of Hldlothbn J. L. HycfR' Sons 1957 2/.12 10, Kh 74' '" "" 1957 T,E, • Reported dlschorge 450 gplll . Screen rr, ~ 175-
well 3 1 150 2,226 and 2,235-2,335 ft. Temp. 102°F.

• 102 City of Midlothtnn WPA Admfni8tr.ItOfll 1934 2,512 10, K!> 75J '" 19"6 T,E, P Temp.l02°F. 1J2I
well 2 6 '00 1965 30

103 City of Mldlolhll1n Loyne-Texos Co. 1940 '" 10, Kwb 153 346 rc'· 1940 T,E N Reported d 1.8ehor80 70 gplll. Screcv from 623 ft
weIll 5, 280 1940 to buttom. Abondoned April 1965. I

4 413 ug. 1955
436.8 ~~. 30, 1956

104 G. C. & S. F. RR. -- 1913 '" -- Kwh 153 -- .- N N Coppad. Caused boller scttla In tJnglnell.
Navcr u~cd.

201 J. B. Cailher C. G. WlIl Len 1957 bl9 , Kwb ", 250 1957 T,E, 0 Cosed to bottom. Slotted from 599 ft to
1-112 bottom. Temp. lSoF.

202 Web~ tar & Dunn C. H. Stoner 1963 75t. " Kwb 100 392.1 une 2", 1965 T,E, II Coaed to bot.tom. Slotted from H8 ft to
1-1/2 bottom. Reported d111carge 8 gpm. Temp. P."oF.

302 L. J. Allon -- Wlison 1935? 500' " Kwh 122 -- -- T,E 0, S ~:.timotad d1scharg~ 11 gplll.

401 Prank Tennery C. C. Wallen 1963 6'.2 4 Kwh 839 1,75 Allg. 1963 T,E, O,S Slot.ted rl'C1m 540 ft to bottom. Rcported dll-
3 charge 9 gpm. Tamp. 80°F.

1.02 Morvin Byrd C. M. Stoner 1963 7b2 " Kwb 815 I.RO Ioct. 1963 T,E, S CIIHad to bottom. Perforated from 697.7F lind
2 735-750 ft. Reporled dhchorgc 10 gplll. I

403 O. Rsy Jobe J. L. Myerll' Sons L963 '" 4 Kwb 850 (.40 Sept. 1963 T,E, II Cued to bottom. Perfor~ted from 751-756,
2 767-768, snd 715-777 rt,

See. footnotell lit end of table.
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T.ble 6.·-Racor<J8 of well. lind lIprings in Ellis and adjacent countte.--Continued

water level

Oalo OC!pth Ot'lll- \,/ater- Altitude Belo" Method U..
Well Owner Driller ,~- or eter be,r- of l.nd- hod Date of or of Re.. rkll

plet- WillI or In, .urhce surflce lJeo.urelllent 11ft ",ter
.d (ft) "ell unit (ft) d. tUlll

(in. ) (Ct)

JI(.-J3-))-502 J. p. NeLli J. L. Hyers' Son. 1940 600 4 Kvb '" 160 1964 T,E, D,S
2

'03 do ""'rrla Pollack 1954 550 4 M 66' \t.O 1954 c,w S

'04 do do 1954 550 4 Kvb "0 -- -- C,W S

* '01 III View lIereford do 1955 ? 1,425 " Kp 832 424 I !JS5 T,I>, D Cealng: 5·in. to 551 ft; "'-tn. Cram 551 to 751
IUJnch 4, 550 1964 '0 ft; and 2-1n. from 751 to 1,18L ft. Reporud

2 slight sulfur to.te. Supplies wllter Cor J hmt·
11es SIIlJ s"ll11l11ng pool.

* '02 do do 19551 '"
, KVb 835 433 1955 T,E, S Cued to 648 ft. ~osuted d{schorgtl 23.5 spm.

'00 1965 2 Temp. 80"1".

703 do do 1956 620 , Kvb 835 ... 36 .... MIIr. 21, 1961 T,C, S Slight sulfur toSLe.
2S

7010 H. A. HcAlpln -- Walling 1946 750 -- Kvb 7/.0 -- -- T,E D,S Perfot'llted st 400 ft.

'02 A. H. Bingham C. Comb. 1962 30 30 -- 781 -- -- N N Bored wc;ll. Dry.

901 II. Woodword do 19loJ 42 30 -- '" -- -- N , Do.

34- LOI -- Dtlle J. L. Hyers' Son9 1957 9<>2 4 Kvb 652 215 1956 T,E D Bottom 40 Ct pluggtld. Sand I n witter. Temp.
79"Y.

10' Stuckey'. Csndy Sho C. M. Stoner 1963 922 '. Kvb 627 390 M,,, . 1963 T,E, Ind Cased to bottom. Slotted from 909 ft to bclttom
3 Temp. 79"F.Y

'0' T. C. Bule -- 1925 41 24 -- -- -- -- -- 0 Dug well. Four lntetconnecting welh used ot
olle tlme to woter chl.ckcn hrm.

'0' E. K. Butk. C. H. Stoner 1962 1,000 4 <vb 622 400 \962 T,E, D,S COled to bottom. Slotted Crom 965 ft to
398.5 uly 22, 1965 1-1/2 bottom. Temp. 7S"V.!I

* '03 W. E. Couch J. L. Hyers' Son. 1945 940 4 Kvb 'lO 400 1945 T,I::, D,S Co.ed to bottom. S lottt!d from 920 ft to
L-llZ bottom.

• '04 W. J. Byrne do 1959 96' 4 Kwh '" 350 "" 1950 T,E, D,S Cased to bottom. Slotted from 9/;B ft to bot-, tom. Temp. n·F.

* 301 Rockett WlIter do 1965 J ,2S5 10, Kh 525 310 "g. 1965 T,E, P Cos&d to 1,250 ft. Screen from 3.080 to
018trlct well I , 321.\ pet. 13, 1965 60 3,208 ft

2
Reported dllchofilC 520 gpm. Temp.

109·v.11 Y

401 Naughton Nunery C. Cams 1963 '0 30 -- 630 -- -- C,E J" Bored ",ell. Onc of .evero L wclla u.ed
.essonally.

* 40' Jock Ilowc -- 1960 99' 4 <vb 622 37).7 uly 22, \965 T,E, 0 Temp. 85"1".
1

See footnote. It end of table.
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Table 6.--Re~(,rd. or weill And Aprlngs In Ellis and adjacent countle.--Continued

Water level

0". Depth 01111I· Water- Altitude Below Hethod U..
IIoll Own" Driller ._- of Ilter belr- of land- , ..d D.D Le of of of Reu rll,

pIer- well of '0' .ur{ace surface ..ea.ure..ent 11ft water
.d (ft ) wl!Ill unit (ft) datulIl

(in. ) (ftl

JK-33-34-1,03 V. L. llerndon J. L. Myen' Sana 1963 '" 4 Kwh 632 4" Moy 1963 T,E, ° Cased to bottom. l'erforlltl,ld from 1141 to 863 ft.
2

• 404 Jack Cae Ch 11drens ' -- Wllson 19507 -- 4 Kwh 615 -- -- T ,E ',0
llome.

• S02 J. H. EdlllOndson C. H. Stoner 1948 ',080 , Kwh S" -- -- T,E, O,S Cascd to bottom. Re ported wa te r leve' dropping
1/2 Temp. 75°F.

• '01 C. W. Mellon do 1962 1,302 ,. Kwh SlO 290 1962 T,E, O,l; Cased La boltom. Slotted from 1,252 ft to bot-
JlJ .J July 23, 1965 , tom. Temp. 76"F.!J

701 Wflxuhachle Ice Cn. -- 1907 1,200 , Kwh m -- -- N N Dea twyed.

• 702 City of Waxahachie -- Dearing 1913 2,950 10, Kh S25 90 1913 T,E, ,. ClllI'ld to bottom. Reported dlschnrge 500 gpm.
we 11 1 , 125 1947 " Temp. 121oF.Y

112.6 Moll'. 16, 1948
ISS .2 Feb. 18, 1953

• 70' Cit)' of Wax,h'chte Prince Broa. 1931 2,950 12, Kh 540 + 1931 Flow., P Reponed dts~har8e /000Jpm. Reported rtCNed
well J 8 98 19/05 T,E, lJ llghtly when drllled.1

120.3 Mar. 16, 19/08 '0

• 70' City of WlIuhschle Layne-Texas Co. 19/09 2,878 16, kh S5l lJS Jan. 1948 T,E P Screen from 2,5g1 to 2,770 ft. Plugged at
well 4 8 282.9 Mar. 16, 1965 2,800 ft. Temp. 1l2"F.

70' W. H. Prother C. G. Wallen 1963 '" ", Kwh '15 JSO 1963 T,E S CIlBed to 832 fr. Slotted from 757 to 832 ft., Report"d discharge 4 gpm.

• 71' City of WaxohachJ.e -- 1899 l,521 -- K8r(?) m -- -- N N Originally a mineral well; abandoned and
(Minenl well) destl"oyed .!J

• 712 City of Waxahllchle -- 1919 2,907 8 Kh SJS + 1'J19 FLow., , EsUmoted dtschsrge In 1949450 8P"'. Stopped
we 11 2 T,E,50 flCNlng in 1932. Temp. 121"F.Y

• 802 Ted A1lll8nd C. M. Stoner 1955 1,180 -- Kwh m 22S June 1955 T,E, O,S Perforated from 1,160 to 1,180 fL. Temp. Bl·F.
2

• 80' M. C. Bennett J. L. Myers' Sons 1954 1,091 , Kwh "0 2" Feh. 195'1 T,E, O,S
319.1 July 20, 1965 2

90' F. R. ~irhud C. M. Stoner 1958 1,304 4 Kwh SJ2 260 1958 T,E, O,S Cased to botto",. Perforated from 1,229 ft to
1-1/2 bottom.

• 35-401 IUirt Form do 1952 1,295 4 Kwh m 180 1952 T,E, -- Cased to bottom. Reported discharge 25 gpm.
Jl4 Perforated from 708 to ROO ft. Temp. 8S·P.

SO, City of Palmer -- 1928 1,472 8 Kwh '62 J7S 1959 T,E, N Collapsed tn 1965.
well 1 J2S 1964 15

Slle footnote. Dlt cnd of table.
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Table 6.--ltc!cords oC weill and IIprlnKI In Eilts and adjocent countlel--Continued

Water level

no" Depth Ola/l- I.la ter- Altitude 8elow Method Un
Well Owner Dl"i lICl" ,~- of otel" bear- 01 lami- """ 011 te of of of Renl4rks

plet- well of 'og .urface lurface mea.urOlllllnt lift water.. (rt) well unlt (ft) datu..
(In. ) (fe)

JX-33-3S-S02 N. L. Everett -- 1940 24 -- -- 458 -- -- C,' 0 Dug well. Reported tnlufficient lupply for
needl.

• SO, City of P,l hrer J. L. Myers' Sonl 1'64 1,522 8, M 467 340 'g- 1964 T,E,
"

Cued to bottom. Screen [rom 1,330 to 1
1

390 [t
well 2 4 336.6 July 6, t965 25 Reported diGehllrge 120 8plll. Temp.9Z·F.Y'!J

60l Gober well 1 llu8he y·Dent, 1957 1,230 -- -- m -- -- _. -- Oil telt.Y
Barron &- Oovi8

• 10l Boyce Co-op J. L. Myen' Son. 1947 1,303 '. M '" ll7 Apr. 1947 T,E, -. Co sed to bottom. llcported 1:\l;rccn from
l80 1961 10 1,221-1,306 ft. Wllter level declined 4.5 ftlyr
318.7 July 30, 1965 to 1961, but dropped 35 ft/yr .inee 1961.

Temp. 88·1".

• '" Boyc:e Wlter Dist. 1 do 1964 1,321 7, K.b 5" ". Sept. 1964 T.' P Screen from 1,172-I,Z03. 1,210-I,Z31,, 378.5 1.18. 10, 1965 1,25001,265, Hnd 1,279-1,300 ft. Reported
dlachorlle 75 8pm. Temp. 89·F •.!J

• 801 John & Stanley -- -- 18 JO -- JI60 -- -- C,E, D,S I)ug well. Went dry in 1957. Temp. 8tOF.
HIIelUk l/,

803 Berron Brick Co. -- Pierce -- -- -- Kwb( 1) "2 148.8 June 2t, 1965 T.E, D,S
I

• 902 Don L. Criffith Chil ChlleOllte 1963 140 4 K< 5J8 80 1963 J.E, 0 Called to bottom. Temp. nOF.
l

36-101 HeClsin well I Amertcan Uberty 1954 4,270 -- .- ,,, -- -- -- -- Oll tutJJ
Oil Cu.

• 201 City of 8r1ltot J. L. Myera' Son. 1960 1.980 8, K.b 508 "g 1960 T.E, P Reported discharge SO gpm. Screen from
well I 4 15 1,82301.866 nnd 1,916-1,961 ft. Tt!mp. 102·F.Y

203 Paul n.rrl. Jack D. Orr 1959 1,753 -- -- 471 -- -- -- -- Oil tut.Y
well 1

• 401 E. O. Culbertson O. COmbli 1963 " JO K< 490 15 .1 'g- 3, 1965 C,E, 0 Report.ed family doell not drtnk w8ter from well.
'/4 Called to bottom. Temp. 77 R F.

501 It. L. Jan.en -- lIaney 1964 '00 4 K,. 427 8 1964 N N Abandont!d. Too '1Ilty for u8e, drilled to Wolfe
City S.nd.

601 -- Wllii. C. Combs 1963 JO JO Q.l '" 15 p' - 1963 T.C, S In Trinity Kiver alluvium.
1/'

gOi Adolph Novy -- 19Z0 168 5 K<. 442 -- -. N N Abnndoned in 1940. Reported ult weter.

802 II. E. Jllnllen Camino 011 Co. 1962 1,703 '. Kwb 468 275 1962 T.E, 0 SIOttlld from 1,'197-1.671 ft. Tamp. 8rF.Y,

See rootnotn at end of table.
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T.ble 6.--Record. of well. and .pringll in Ellh and adjacent countics--Continued

Water level

Date Depth Dtam- water- Altitude Below Method U..
Wall Owner Driller ,-- of eter bear- of land- ,,,,d Dett of of of Relllollrk.

p1et- well of '0' .urface surface .e••urelllent Hit ",.ter
.d (it) "'ell unit (ft) datUIII

(in. ) (rt)

*JK·3J~37-401 J. Roy Glas py -- -- 2B , 0.' '" 15.1 M,,,. 7, 1965 C,R, D,S In Trinity River .Iluvium.
1

7DI -- Kend.1l well 1 J. R. Gill 1961 'D7 -- <Ov m -- -- -- -- Oll tClt.Y

'0' H. R. Stt'ouby, Jt'. G. Combs 1963 30 30 0" 323 12.2 ug. 13, 1965 C,E, In Seversl .hallow weill In Trin1ty River alluvium, for leSions I u~e.

'02 do do 1963 30 30 0.' m 12.2 do C,E, 'n Do.,
'03 do do 1963 30 30 0.1 m 12.2 do C,E, 'n Do.,
804 do do 1965 " -- 0.1 m 10.1 do C,E, 'n 1)0.,

• '05 do do 1963 3D -- 001 m " ug. 1965 C,' ,n Do.

80' do do 1963 30 -- 0" 323 12 do C,' Irr 00.

• 41-202 J. P. llodS'" C. H. Stonet' 1964 727 4 'vb 681 343.3 une 16, 1965 T,E, ° Repot'ted diachorge 10 8pm. Perforattd from
1-1/2 684-694 and 706-110 it. Temp. 81-F.Y

• 401 Len Sullivan do 1964 728 , 'vb 72t 380.4 do T,E, S Cued to bottom. "crfortted from 680-690 and, 700-710 ft. Temp. 82-F.Y

'0' E. C. Dawson do 1962 690 , 'vb HD 290 n. 1962 T,E, D,S Caled to bottom. Slotted from 648 it to
1-1/2 bottom.

• 50' Buena-Vlatl W.ter J. L. Hyen' Sonl 1965 2,606 7 Kh '90 458.8 June 16, 1965 T,' P C••ed to bottom. Screen from 2,450-2,456,
DIstrict well 1 2,466-2,472, 2,480-2,4f19, 2,493-2,506, and

2,516-2,520 ft. Estllllllted dileharge 150 gpm.
Temp. lO9°F.Y

• 802 B.t't'on kidd C. M. Stoner 1963 632 , 'vb '" 203.1 do T ,E, S C'"t1d to bottom. Pet'forated from 610-617 it.
1-1/2 Temp. 79-F.

'01 Five PoinU Coop C. G. Wallen 195/, 620 , 'vb 607 277 .5 July 19, 1965 T,E, D,S Temp. 79-F.
C1. 3

42-104 C. O. Bigham C. H. Stoner 1962 1,019 4 'vb 585 302.6 do T,E, D,S Cased to bottom. Siottild from 951 it to bot-
1-1/2 tom. Reported discharge 10 gpm.!J

'01 J. 1. King C. A. Wilson 1962 1,285 , 'vb 557 325.2 U8. 12, 1965 T,E, D,S Temp.54-F.,
30J Frank Hartin G. Combs t964 3D 3D -- '92 18 1964 C,E, D,S

1/2

s.. footnote. at end of t.lbte.
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Tllbte 6.--Re<:ol:"ds of wulll and sprlnMI in Etlls and adjll<:ent countlcs--Continucd

Wiltel:" tevel

').He Depth Ollllll- Wil tel:"- Altitude Below Method U..
lie II Ownel:" Ort IIQr ,~- of eter bear- of land- l ...d Oate of or or Relllollrki

p let- woll of ,'. .urface Burface melliluremcnt 11 it vater
,d (ft) well unit (ft) datulll

(tn. ) (it)

*JK-3J-42-401 J,lIlU I..ew18 C. M. Stoner 1963 1,026 4 kwb 622 '" 1963 T,E, D Cued to bottom. Pedorlted frolll 1,010-1,017
1-1/2 ft. Reported dill<:harge 8 spm. Temp. 79·F •.Y

• 404 Warren Welt C. G. Wallen 1950 ? 836 4 kwb 66' -- -- T,E, D,S EIUmated dla<:harge 10 gpm. Temp. 73°~·.

1

• 60' E. L. H.ogter -- Collinl 1957 25 30 Q,I 485 17.1 ug. 10, 1965 J,' D,S Dug well. Waxllhachle Creuk alluv1um. Temp.
71°f.

• 701 w. R. Elliott C. G. Walhm 1950 940 4 kwb '" '00 1961 T,E, P Or1ginal1y city well of rorreaton.
5

• '0' Nalh-Forrelton J. L. Myeu' Sons 1964 2,850 , kto 550 '25 1964 T,' P ClI.ed to bottoD!. Perforated frolll 2,750-2,795
Wltelr D1Btri<:t ft. Reported dhcharge 100 gpm. Temp. l1s"r)1
no. I

'04 J. A. Rudd G. COnbl 1963 36 30 k, 62f , ,,. 1963 C,' D Cosed to 10 ft.

'0' Leland Calvert do 1961 35 3D ko 557 -- -- N N Dry hole ..Y

• 'DI lIovard Water Coop J. L. Myers' Sonll 1953 1,238 5, kw' 513 '26 1958 T,E, P Perforated from 1,137 to 1,236 ft.Y
Co. 4 297 .2 uLy 20, 1965 5

43-201 -- Chrlltian we II I -- CoeHeld 1950 3,478 -- -- 481 -- -- -- -- all telt.Y

'0' -- Chrlstlan well 2 T. M. Nowl1n 195O 2,37a -- -- 495 _. -- -- -- 011 tcst . .Y

'D3 -- Chrlatian well 3 do 1950 2,878 -- -- 47D -- -- -- -- 011 tut. Temp. IIO"P.Y

301 City of Garrett -- Stroube 1956 1,350 10 kw' 555 3DO 1961 T,E, P I'erforated frolll 1,310-1,350 ft. Temp. 93°F.Y
394.2 ug. la, 1965 5

3D' Clly Klliough -- Chllcoate L963 230 6 k,w m 37.8 ~r. 17, 1965 J,E, D ClIeed to bottom. Screen from 70-75 r.t. Gravel
1 pocked from 70 {t to bottom.

4DI Kervtn Cin C. M. Stoner 1950 1,350 • kw' 503 -- -- T,E, lnd ,0 Caaed to bottom. Slotted from 1,330-1,350 ft.
3 Reported dlll<:harge 150 gpm. Supplies water for

4 houses. ,
501 E. L. Hagler -- Collins 1964 32 36 Qol 473 28.7 uS. 10, 1965 J,E, D DuS welt. Brick l1ned. Tc;mp. 70oP.

1/'

6DI Wuley 1I0n%.11 we II 1 H. L. Rll::hards 1956 1,742 • -- 444 -- .- -- -- Oll teat. Temp. 107°r.Y

• 60' Clty of Ennh J. L. Hyetl' Sonll L951 1,806 12, kw' 510 525 00. 1944 T,E, P Screen from 1,623-1,750 ft. Telllp. 116"F •.!I Y
we 11 3 ID, 100

6

• 7DI -- Lewlll C. H. Stoner 1951, 1,240 5, kw' 513 263.1 eb. 13, 1961 T,E, P Reported dllchl1rge 20 8pm. Water level
4 , decl1ned It ftlyr s1nl::e 1961.

See footnotn at end of table.
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Tobie 6.--RecordB of ....elh lind tlprin~~ !n Ellis ond adjacent cOllnties--Continued

Water level

O. te Depth 01.,.- Wa ter- Altitude Belo\l Method u.,
""11 lhmH Driller ,-- of eter be.r· of laoel- 1... Date or oC of lI.nllIrk.

plet- \lell oC 10& lurr.ce surrace lIle••ure-ent 11ft \later,. (ft) \ldl unit (ft) d.tu..
(in. ) (ft)

*JK-33-43-S01 City of Bardwell J. L. Myers' Sons 1953 1,517 6, Kwb m 142 1953 T,r., , Screen to 1!t1S3 ft. Pump lowered 3 times.
well 1 4 10 Temp. 96°"'.

• 901 Normood & Singleton C. H. Stoner [964 1,659 & Kwb 446 320 1964 T,E, N Perforated from 1,318-1,326, 1,372-1,377,
Constructioo Co. 333.2 ug. II, 1965 lOO 1,('07-1~420, and 1,461-1,475 ft. Temp.

9SoF.Y _I

902 J. L. Champion AUlltllX Orililng 1964 4,253 8 -- 464 -- -- -- -- Oil tut. Temp. 135°F.Y
well I Corp.

41,-101 Alvin Ne9uda ....ell I Bro\linlng & Smith 1957 1,524 6 -- 480 -- -- -- -- Oil test. Temp. 100°F.Y

202 -- Sp.nlel -- 1932 12 30 K< 398 3 1964 T, - 0 o."g \leI I . Reported \1111 pump dry, but \I{ II HI
up overnight.

301 L. Klrkpotrick Jock'nn & GrUftth 1961 5,491 7 -- m -- -- -- -- Oil tCit. Temp. 13SoF.Y
well I Brol.

303 -- Euell -- 1925 351 40 K< 388 -- -- T,P. 0 Reported lupply too small for domutlc use.

• 401 City of Enn1B -- Scott 1926 1,796 20 Kwb 528 258.2 H,,,. 1'" T,E, , Drilled to 3,560 ft; pLugged b.ck to 1,796 ft.
velll 380 J,June 19'9 100 Reported dilchllrge 500 gpm. Telllp. 10SoF.Y

• 402 City of Enni8 Layne-Teu, Co. 1937 1,805 13 '"' 528 162 1937 T,E, , Cued to 1,722 ft. Perforllted from 1,722-1,805
ve1l2 100 ft. Ryorted dilchllrge 170 gpm. Temp.

10SoF.l

• 403 T. J. Branton -- Chllcoate 1960 165 7 Kt\l( 1) 488 15 1960 J,E, D,S Cued to bottom. Slotted from 135 ft to
23.1 ug. 12, 1965 3/4 bottom.

501 Frank Jelnik G. Co",b. 1963 50 3D K< 460 41 1963 -- 0 Bored we II .

701 L. Sellers •• Chl1collte 1955 125 ,
" 472 20 Sept. 1955 J,E, D,S Cosed to bottom. Perforated at 50, 60, and 80

3/4 'L
702 Choll. NeW1nlln do 1964 121 6 " 440 18 1964 J,E, D Perforoted CIt 60 ft. Very slow to recover.

27.9 flug. 12, 1965 lI5

704 A. H. Little A. II. Little 1959 1,126 -- -- 472 -- -- N N Core telt. Abandoned.

801 W. E. Smith veil 1 J. 8. Stoddard 1942 5,020 8 -- 480 -- -- -- -- Oil test JI

• '02 Joe Wright -- B!lrlow 1955 45 J6 " 472 15 1955 J,E, 0 DU8 well. Temp. nOF.
IS .6 Aug. 1.2, 1965 lI2

901 Antone Vinkler G. Comb. 1963 40 30 K< 438 8 1963 -- 0 Bored well.

45-201 -- -- 1960 23 -- -- m 18.0 Apr. 13, 1965 N N DU8 \lell. Old 8r1vel pit; still in opentlon.

401 O'Bl)l1e Gambling E. L. McNeill 1956 2,121 , -- 445 -- -- -- -- Oil tC8tJI
we 11 2 et Ill.

See footnous .t end of t.ble.
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Table 6.--Rceords of wells and spring. in Elltl lind adjacent counties--Contlnued

Water level

"''' Depth Dlalll- Wa ter- Altitude 8.101.1 Method U"
W<ll Ol.lner Driller ,-- of eter bear- of land- lAnd Oft te of of of Reroarka

plet- well of "S lurface lurflee _a.urelllent lift l.Iater
,d (ft) 1.1111 1,Inl t (ft) datu..

(tn. ) ( f1)

JK-33-45-403 -- Anthony l.Iell 1 Louts 1l0000ard 1952 6&0 4 -- m -- -- -- -- Ott tea t. Temp. 9O oP,?J

49-101 R. S. I.e Sage I.e.co, Inc. 1944 2,898 S -- 710 -- -- -- -- Oil test.Y

* 102 We Idon Bin lE" C. M. Stoner 19M 719 4 Kwb 660 350 "S· 1964 T,E O,S CllIed to bottom. Perforated from 595-615,
623-625, and 704-711 ft. Temp. 77°P)J

20' R. S. l.e Sage LeICO, Inc. 1944 2,559 S Kp S25 _. -- -- -- Otl telti completed as water l.Iell. Cased to
bottem. Perforated from 1,41S-1,463 ft.Y

* 202 I.e 581'0 Bell d. -- 2,BOO 4 Kh (1) 620 -- -- T,E, O,S
Branch ~nch 2

20S I.e S.g. Lone Star C. M. Stoner -- 814 7 Kwb '" 186.7 ""' 8, 1965 T,E, O,S
C•. --

• 20S B;/Irton Kldd d. 1963 668 4 Kwb '" 279.1 u1y 19, 1965 T,E, D,S C.led to bottom. t'erforated from 644 to 650
1-1/2 ft. Rtlported discharge 8 gpm. Temp. 79"P.!l

• 402 M.irr Hodge. d. 1962 672 4 Kwb 7lS 400 ept. 1962 T,E, D,S Ca.ed to bottom. Perforatlld from 645 ft to
1-1/2 bottom. Reported discharge 8 gpm.!l

• 601 City of Italy -- Dllarlng & Son9 1912 S81 6 Kwb S58 90 MH. 1949 T,E, , Caltld to 858 ft. Screen or open hole from 858
l.Ie II 2 2&2 1950 20 ft to bottom. Used only a8 lItandby l.Iell.

Temp. 87°P.!l

• 602 City of Italy Layne-Texa. Co. L9S7 93S 10 Kwb 5S8 254 ""y L957 T,E, , CUlld to bottom. Screen from 839-858, 862-883,
well 3 37S p'. 1961 40 snd 909-929 ft. Reporteli dl.charlle 199 gpIII.Y

392.1 "g. L965

• 604 John Davll C. M. Stoner 1964 903 7 Kwb 570 309.8 pr. 29, 1965 T,", D,lnd Caled to bottom. PClrforated from 800·Po30 lind
15 850-903 ft. Drilled for hlghwlIy cOn9try:tlon,

ReportCld dtschllrge 69 8pm. Temp. 86"P.

* SOl M. P. Loenard C. G. Wollen 1953 680 4 'wb 650 320 July 1905 T,E, D,S Temp. 79°P.
1-1/2

50-101 w. D. Price C. M. Stontlr 1959 1,050 4 Kwb 51D 160 1958 T,E, O,S Cnaed to bottom. Perforated from 1,030 ft to
1·1/2 b01tOm. Temp. 80op.

201 B. U. Wakeland -- Dearing & Sons 1915 1,000 -- Kwb 490 250 1950 -- D,S

301 Kax 10:. Grifflth Bob Fellater 1955 990 2 Kwb SOO .- -- T,E, D,S Call!d to 300 ft. Reported lil.chorlle 4 gplll.
3/' Temll. 7S oP.

", D. L. Rollins C. M. Stoner 1959 1,050 4 Kwb SOO 200 1959 T,E, D,S Clued to bottom. Perforated from 1,005 ft to
S bottom. TClmp. 7S o y.

S02 C. R. Youngblood J. L. Myen' Sons 1963 1,238 1 Kwb 54D 32D 1963 T,E, ',0 Ca.ed to bottom. Screen from 1,146-1,15),
we 11 2 '0 1,153-1,163, and 1,212-1,233 f~. Suppl1es

l.Iater for Avalon. Temp. S6°F. I

See footnotes at end of table.
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Table 6.·-Re<;ord. of wells and sprinAS 1n ElIiH And IldJoccnt <:ounl!ulI-·COnt!nucrl

Water level

Do te Depth Oiillll- Wa tllr- Altitude Balow Method U"
Well Owner Driller ,~. of Cler bear- of lIInd- IR.nd Date of of of RClIlDrka

plel- well of '0' .urf'ce .uThce llleaaUrelllcnt lift waleI'
,d (ft) well un'! l (tt) d,lu..

(tn. ) (ft)

*JK-J3-S0-S03 D. D. Betti C. M. Stoner 1955 t,185 4 Kwh 460 25H .5 June 29, 1965 T,E, D,S Temp.7ioF.
2-112

60l H. C. Feaster Hughey & Carpontcr 1946 J ,007 7 .. m .. . . .. .. 011 lcst.Y

901 Jllck ElIlItll\llll we 11 1 L. II. llughcy 1949 860 7 .. 435 .. .. .. .. all tcst . Tem!'_ 85·~')J

• 51-203 H. L. Turner .. 1953 28 JJ K, 463 13.2 ug. II, 1965 J,E, D,S Dug well. Temp. 6SoP.

lI'

• 302 Albert Valde% .. 1955 36 3D K, 430 24,4 do ',H 0 Dug we! It. Temp. 6'·P.

• 50. J. S. Idlett •• AnglIn 1954 " 3D " 455 2f, .5 do e,E, II Dl.lg well. Temp. 69°F.
1/2

52-101 Cilly lind Walker Wore Drilling Co. L965 1,700 10 Ktw( 1) 385 .. .. .. .. Oll test. Gao bubblell and oily aC1lI1! on water •
Ledbetter wall 1

10' Cloy and Walker do 1964 1,700 .. .. 381 .. .. .. .. Oil telt •
~tts well I

• '03 R. M. Ledbetter R. M. Lcdlletter .. " 36 K< 39B 10.3 Aug. 12, 1965 C,E, D,S Dug well. Co sed to bottom. NQ lI11nd or grovel •
1/2 Temp. 76°F .

• 57-201 City Q£ Milford R. Fl. DearIng &. 1916 2,592 6, Kh 650 '0 1915 T,Fo, I' Caled to bottom. Perforated ot 2,470 ft.
well 1 Soo 4 62 1946 3D Reported when dr111ed wllll flowed 145,000 gpd

173 .1 Feb. 13, 1961 or 101 gpm. Temp. 101"fI •.!!

• 202 City of Milford J. I.. Myers I Sons 1964 900 " Kwh 650 370 June 1964 T,E I' Cllllled to bottom. Screen frOIll 744.786, 789-803,
well 2 4 381,.7 June 4, 1965 and 824-845l!y Reported d lscharKe 136 gpd.

Temp. 86"fI. I

• '03 Joe W. Rosson C. G. Wallen 1950 714 4 Kwb 560 '85 1950 T,Fo, S C,IIled to bottom. Perforated 674 ft .

•
'04 John R. 018hll\ll0 C. M. Stoner 1962 '" 4 Kwb 600 30O Dec. 1962 T,~:, D,S Cued to bottom. S lotted from 802 fe to

l-lI2 bottom. Reported dllll;:h.rge 10 Rpm.!!

• 205 w. E. Borgers J. L. Myers' Sons 1962 '" 4 Kwh '" 250 Apr. 1962 T,E, ° Ca8ed to bottom. Perforated from 799 ft to
292.1 July II" 1965 1-1/2 bottom. Reported dhcholJrge 10 gpm. Temp.

80°F.

58-101 -- Dennett well 1 Geologic Fonter- 1962 1,900 -. .. 505 .. .. .. .. 011 tellt.Y
prtses

See footnotel It end of ubi•.



Table 6.--Reeords or wells and spring. in Ellis .nd odJ.eent eountle,·-Contlnued

Ioiater level

DI te Oep th 011111- Water- Altitude Relow Method U..
Well Owner Driller COlli- of lur bellr- of land- lend Oat. of or of Remarkl

plet- well of I •• lurflell .urfaee lllelillUrelllent 11ft water
.d (it) well unit (ft) datu.

(tn. ) (ft)

011110. County

"'"

HR-33-25-201 Ctty of Ccdllr III II J. L. Myers' SOn8 1953 2,715 -- Kwh '" -- -- -- P Screen from 609~645, 653~663, 668-672, 675-618,
well 2 688-692, 702-104, 725-742, 159-76y 772-774,

719-181, 198-800, and 809-895 ft. 2

40J City of Cedllr !lill do 1965 2,501 -- I<h no -- -- -- I' Screen froln 2,2l8-2,311, 2,31l.-2,374, ond
we 11 4 2.371-2,416 ft.Y

26-)01 Clty of Lonell.ter Layne-Teus Ct!. 1952 J ,230 8 I<h m -- -- T,E P Temp. 100"F.Y
well 3

• 21-501 Ac_ Brick Co. -- 1933 1,500 4 Kwb 40' m 1958 T,E N Nenr county line.

• 601 Clty of Ferril well Des r lng & Sons 1914 1,343 6 Kwb 420 -- -- N N Well dllliroyed. I{ept!rted cllling bent lit
1 (Brick Co.) lIurfaee )J

• 602 City of FerrlY J. L. Myen:\' Sons 1.963 1,390 8, Kwb 420 240 June 1963 T.E, P Cased to 1,352 ft, Scnen from 1,288-1,318 .nd
we 11 3 , 25 1,322-1,352 ft. Reportlld disch.rge 110 spm.

Specific C8pllcity 4.2. Temp. 92 G F.Y

• 603 R. C. Graham do 1964 1,360 4, Kwb 442 271.6 ""y 3, 1965 T ,E, 0 11
z 3

604 Virginia Walker do 1963 1,382 4 Kwb 442 '" Nov. 196) T ,E, , Ca.ed to bottom. Reported dl.chorge 78pm.Y
1-112

28·401 -- !'byer well 1 Gulberson & Lucey 1943 4.504 -- -- m -- -- -- -- Oil test.Y

Haskell Delln well 11 Humble 011 &
Reflning Co.

Cosed to bottom. Reported dl.charge 110 Rpm.
For temporory \IRe In hillhwoy construction.

011 tellt. Temp. 17A"F,Y

Oil tellt.Y

lit 11 County

C. H. Stoner

C. F. CarterS. D. Stanfield
well I

NnVRrro CUU"~l

TY-33-'.5-601 --DiekfJon -- 1928 " " 00 l m 22.3 Apr. 13, 1965 C,E, 0,' Dug well. CtI.cd to bottolll.
lIZ

701 R. H. LIIngh/llll W. F. GIll'1Tl()n 1956 2,423 6 -- 458 -- -- -- -- Oil tes t,Y
well 1 et R1.

See footnot" at end of t.bll.



Tobie 6.--Records of wella lind springs in Ellis snd adjacent counttell··Continued

Water level.." Depth Dialll- Water- Altitude Below Method U..
Well Olmer Drillor ,~- of eter bear- of land- \."" Date of of of Refl8rka

p let- well of ,'. surface surface lIIeasurelllent lHt w.ter
.d (ft) well unit crt) datum

(tn. ) (ft)

TY-33-52-201 -- !::Vllrts -- 1956 <.2 II Q., 366 -- -- e,G, ,,, Reported dcopclile of /, wells In Chambers Creek
25 olluvium.

80\ City of EnlhouliO -- Stroub!a 1955 1,795 4 M 473 412.7 Aug. 26, 1965 l',E, \'

we 11 I J

53-301 L. P. Ilodge Elltltll Oakland Corp. 1954 2,788 7 -- 417 -- -- -- -- Oil tue. Temp. I05-F.Y
wall 1

58~501 Shepperd well 1 F. W. WllS0tl 19M, 2,511 7 -- m -- -- -- -- on lOlliL. Temp. 107-F .'tl

'* Sec Teble 8 for cheraicel Ilnlllyul of w.ter from weIll.
YSee Tllble 7 for drtllers' logs of weIll.
YElectric log oC wllil In fihl' oC TaXIS Wlltar Dcvelopnlllnt Board or U.S. GeologiCIII Survey, Austin, Tex81 .

....,
'"

City of Msn.fteld
well 5

J. L. Mycu' Son.

Tarrant County

Tllmp. 90-F.Y



Table 7.--Drillers' logs of wells in Ellis and adjacent counties

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-32-32-902

Owner: A. W. Burnitt. Driller: C. M. Stoner.

Topsoil --------------- 2 2 Shale and rock --------- 48 405

Clay, yellow ---------- 33 35 Shale, sandy ----------- 75 480

Shale, blue ----------- 195 230 Sand ------------------- 25 505

Shale, brown ---------- 85 315 Sandrock, brown -------- 13 518

Shale, sandy ---------- 42 357 Shale, sandy ----------- 12 530

Well JK-32-40-20l

Owner: W. R. Miller. Driller: C. M. Stoner.

Topsoil --------------- 3 3 Sand, coarse ----------- 20 330

Clay, yellow ---------- 33 36 Shale, hard ------------ 6 336

Shale, blue ----------- 120 156 Shale, sandy ----------- 58 394

Shale, brown ---------- 100 256 Sand, coarse ----------- 5 399

Sand ------------------ 22 278 Shale,------------------ 16 415

Shale, sandy ---------- 32 310 Sand, fine ------------- 43 458

Well JK-32-40-30l

Owner: Texas Industries, Inc. well 2. Driller: J. L. Myers' Sons.

Dirt, black ----------- 2 2 Shale, sandy ----------- 24

Clay, yellow----------- 38 40 Sand ------------------- 11

Shale ----------------- 260 300 Shale, sandy ----------- 103

Sand ------------------ 22 322 Sand ------------------- 14

Shale, sandy ---------- 60 382 Shale, sandy ----------- 18

Sand ------------------ 8 390 Lime ------------------- 90

(Continued on next page)

- 80 -

414

425

328

542

560

650



Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-32-40-30l--Continued

Lime and shale -------- 94 744 Lime ------------------- 16

Lime ------------------ 156 900 Lime and shale --------- 87

Shale ----------------- 30 930 Lime ------------------- 330

Lime ------------------ 97 1,027 Sand and shale --------- 135

Shale and sandy shale - 53 1,080 Lime ------------------- 25

Lime ------------------ 8 1,088 Shale ------------------ 65

Sand ------------------ 23 1,111 Sand and shale, broken - 50

Shale, sandy ---------- 59 1,170 Sand ar:.c shale --------- 162

Sand ------------------- 60 1,230 Shale and lime --------- 8

!... ime ------------------ 55 1,285 Lime ------------------- 79

Sand ------------------ 7 1,292

1,308

1,395

1,725

1,860

1,885

1,950

2,000

2,162

2,170

2,249

Well JK-32-40-60l

a.~er: Bob Emerson. Driller: C. M. Stoner.

Topsoil --------------- 1 1 Shale ------------------ 32 607

Chalk rock ------------ 125 126 Sand, broken ---------- 28 635

Shale, blue ----------- 324 450 Shale, gray ----------- 29 664

Shale, brown ---------- 80 530 Sand ------------------ 48 712

Shale, sandy ---------- 6 536 Sand, good ------------ 47 759

Sand ------------------ 39 575
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-32-40-605

Owner: J. V. Salter. Driller: C. M. Stoner.

Topsoil --------------- 6 6 Sandrock, hard --------- 8 485

Rock, white ----------- 4 10 Sand ------------------- 35 520

Rock, blue --_._-------- 20 30 Shale, sandy ----------- 40 560

Shale, blue ----------- 320 350 Sand and shale, broken - 55 615

Shale, brown ---------- 115 465 Sand ------------------- 35 650

Sand ------------------ 12 477 Shale, sandy ----------- 19 669

Well JK-32-40-90l

Owner: Salvation Army weIll (Camp Hoblitzelle). Driller: J. L. Myers' Sons.

Chalk rock ------------ 45 45 Lime ------------------- 439 1,109

Shale ----------------- 501 546 Lime, broken ----------- 203 1,312

Sand ------------------ 14 560 Sand ------------------- 28 1,340

Sand and shale -------- 110 670 Lime, broken ----------- 19 1,359

Well JK-32-48-50l

Owner: Herbert Donnell. Driller: C. M. Stoner.

Topsoil --------------- 3 3 Shale, sandy ----------- 13

Clay, yellow ---------- 15 18 Sand ------------------- 10

Sand and gravel ------- 17 35 Shale, gray ------------ 20

Shale, blue ----------- 135 170 Sand ------------------- 9

Shale, sandy ---------- 35 205 Shale, sandy ----------- 3

Sand ------------------ 10 215 Sand ------------------- 8

228

238

258

267

270

278

(Continued on next page)
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-32-48-501--Continued

Shale, sandy ---------- 12 290 Shale, sandy ----------- 8 328

Sand ------------------ 10 300 Sand ------------------- 7 335

Shale, sandy ---------- 6 306 Shale, sand ------------ 17 352

Sand ------------------ 8 314 Sand ------------------- 3 355

Shale, sandy ---------- 2 316 Shale, green ----------- 10 365

Sand ------------------ 4 320 Rock, white ------------ 2 367

Well JK-32-48-601

Owner: Maypearl City well 1. Driller: J. L. Myers' Sons

Topsoil --------------- 2 2 Sand ------------------- 5 249

Clay ------------------ 6 8 Lime ------------------- 34 283

Clay, gravelly -------- 5 13 Sand, water ------------ 11 294

Shale ----------------- 92 105 Shale ------------------ 62 356

Shale, brown ---------- 95 200 Sand, water ------------ 40 396

Sand, water ----------- 15 215 Shale ------------------ 84 480

Shale, gray ----------- 29 244 Lime ------------------- 27 507

Well JK-32-48-902

Owner: J. L. Ray. Driller: C. M. Stoner.

Topsoil --------------- 3 3 Shale, blue ------------ 110 160

Clay, yellow ---------- 7 10 Shale, brown ----------- 80 240

Gravel, sandy --------- 8 18 Sand ------------------- 40 280

Sand ------------------ 22 40 Shale, gray ------------ 30 310

Gravel ---------------- 10 50 Sand ------------------- 65 375
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-32-48-903

Driller' C M StonerOwner' T H Kiker. . . .
Topsoil --------------- 3 3 Shale ------------------ 4 347

Clay, yellow ---------- 25 28 Sand ------------------- 3 350

Shale, blue ----------- 80 108 Shale ------------------ 5 355

Shale, brown ---------- 100 208 Sand ------------------- 6 361

Sand ------------------ 23 231 Sand, broken ----------- 17 3.18

Shale, sandy, broken -- 72 303 Sand ------------------- 16 394

Sand and shale, broken 37 340 Shale, sandy ----------- 36 430

Sand ------------------ 3 343

Well JK-33-25-50l

Owner: Bill Nutting. Driller: C. G. Wallen.

Topsoil, black -------- 1 1 Shale, brown, leathery - 20 650

Rock chunks ----------- 4 5 Sand, water ------------ 3 653

Chalk rock, white ----- 176 181 Sand and shale, broken
water ---------------- 9 662

Shale ----------------- 300 481
Sand, water ------------ 34 696

Shale, black ---------- 126 607
Shale, brown ----------- 1 697

Shale, sandy ---------- 23 630

Well JK-33-25-702

Owner: R. J. Fryer. Driller: C. M. Stoner.

Topsoil --------------- 3 3 Shale, brown ----------- 106

Rock, white ------------ 109 112 Sand ------------------- 16

Shale, blue ----------- 328 440 Shale, sandy ----------- 62

546

562

624

(Continued on next page)
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Table 7.--Drillers· logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-33-25-702--Continued

Sand ------------------ 10 634 Sand ------------------- 11 736

Shale, sandy ---------- 20 654 Shale, sandy ----------- 18 754

Sand ------------------ 6 660 Sand ------------------- 6 760

Sand, broken ---------- 44 704 Shale ------------------ 6 766

Sand ------------------ 10 714 Sand ------------------- 15 781

Shale, sandy ---------- 11 725 Shale ------------------ 43 824

Well JK-33-25-902

Owner: Sardis-Lone-Elm Water Corp. Driller: J. L. Myers' Sons.

Surface soil ---------- 5 5 Lime ------------------- 388 2,071

Chalk rock ------------ 245 250 Lime, broken ----------- 71 2,142

Shale ----------------- 435 685 Lime and shale, broken - 150 2,292

Sand ------------------ 10 695 Lime, broken ----------- 147 2,439

Shale ----------------- 30 725 Shale, sandy ----------- 26 2,465

Sand and shale -------- 175 900 Lime ------------------- 46 2,511

Shale, sandy ---------- 60 960 Shale, sandy ----------- 8 2,519

Lime ------------------ 618 1,578 Sand and lime, hard ---- 38 2,557

Lime, broken ---------- 22 1,600 Sand ------------------- 148 2,705

Sand and shale, broken 83 1,683 Lime ------------------- 58 2,763

Well JK-33-26-802

Owner: City of Red Oak well 2. Driller: J. L. Myers' Sons.

Surface soil 3 3 Shale 442 842

Chalk rock ------------ 397 400 Sand, broken ----------- 13 855

(Continued on next page)
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

\'ell JK-33-26-802--Continued

Sand ------------------ 35 890 Shale, sandy ----------- 12 1,082

Shale ----------------- 28 918 Sand ------------------- 24 1,106

Sand, broken ---------- 6 924 Shale, sandy ----------- 7 1,113

Sand ------------------ 19 943 Sand ------------------- 7 1,120

Shale ----------------- 20 963 Shale, sandy ----------- 11 1,131

Sand, broken ---------- 15 978 Sand ------------------- 9 1,140

Shale ----------------- 78 1,956 Shale ------------------ 6 1,146

Shale, sandy ---------- 7 1,063 Sand, broken ----------- 15 1,161

Shale ----------------- 7 1,070 Shale ------------------ 10 1,171

Well JK-33-33-101

a,mer: City of Hidlothian. Driller: J. L. Hyers' Sons.

Chalk rock ------------ 12 , 12 Lime, broken ----------- 68 1,763

Shale ----------------- 628 640 Shale, sandy ----------- 47 1,810

Sand ------------------ 14 654 Lime and shale --------- 70 1,880

Shale ----------------- 21 675 Lime and shale, sandy -- 150 2,030

Lime, broken ---------- 370 1,045 Shale, sandy ----------- 205 2,235

Lime ------------------ 180 1,225 Sand ------------------- 104 2,339

Shale ----------------- 145 1,370 Red beds and shale ----- 73 2,412

Lime ------------------ 325 1,695
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-33-33-l02

Owner: City of Midlothian well 2. Driller: WPA Administrators.

Shale ----------------- 296 396

Chalk -----------------

Chalk, broken ---------

60

40

60

100

Sand and broken lime
shells --------------- 26

Sand and lime shells --- 14

1,840

1,854

Woodbine Formation ---- 274 724

Shale, hard ----------- 54 450
Lime, hard ------------- 15

Lime and shell --------- 71

1,869

1,940

Lime ------------------ 136 860
Shale and lime shells,

sandy ---------------- 57 1,997

Shale ----------------- 4 864 Lime, hard ------------- 16 2,013

Lime ------------------ 290 1,154 Lime, broken ----------- 23 2,036

Lime, broken ---------- 189 1,343 Lime and shale, broken - 29 2,065

Lime, broken, sandy --- 65 1,408 Shale 15 2,080

Lime, sandy ----------- 40 1,448 Lime, sandy ------------ 18 2,098

Lime, hard ------------- 71

Lime and shale, broken - 52
Sand ------------------- 53

Red beds and sand ------ 18 2,205

2,280

2,333

2,143

2,153

2,338

2,240

2,187

2,208

5

3

Lime, broken, and green
shale ----------------

Shale, sandy, and broken
lime ----------------- 45

Sand, water ------------ 32

Lime and sand, broken --

Lime and shale, sandy -- 34

Lime and shale, broken - 10

Red beds --------------- 40
1,626

1,646

1,615

1,540

1,536

1,488

1,521

1,765

1,698

1,5444

4

20

11

33

15

67

40

Lime, broken ----------

Shale and lime shells -

Lime, broken ----------

Lime, gray ------------

Shale and lime, sandy -

Lime, sandy -----------

Sand ------------------

Lime and shale, broken

Sand, gray ------------ 49 1,814 Sand 7 2,345

(Continued on next page)
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-33-33-l02--Continued

Well JK-33-33-l03

Owner: City of Midlothian well 1. Driller: Layne-Texas Co.

Chalk rock ------------ 48 48 Layers, hard ----------- 1 465

Shale ----------------- 73 121 Sand, hard, fine ------- 18 483

Rock ------------------ 1 122 Layers, hard ----------- 1 484

Shale ----------------- 36 158 Sand ------------------- 22 506

Shale, hard, sandy ---- 34 192 Shale and sand layers -- 7 513

Sand, hard ------------ 9 201 Shale and sandy shale -- 11 524

Shale ----------------- 30 231 Rock ------------------- 1 525

Shale, hard, and Shale, hard, brittle --- 14 539
boulders ------------ 4 235

Shale, layers of sand -- 30 569
Shale, hard ----------- 70 305

Shale ------------------ 27 596
Layers, hard ---------- 1 306

Shale, sand and lignite 20 616
Shale ----------------- 14 320

Sand, layers and shale - 83 699
Layers, hard ---------- 2 322

Shale, hard ------------ 142 464
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness
(feet)

Well JK-33-33-402

Thickness
(feet)

)

Owner: Marvin Byrd. Driller: C. M. Stoner.

Topsoil _._------------- 6 6 Shale ------------------ 15 582

Chalk ----------------- 116 122 Sand ------------------- 2 584

Shale, blue ----------- 328 450 Shale, sandy ----------- 108 692

Shale, brown ---------- 85 535 Sand ------------------- 28 720

Sand ------------------ 7 542 Shale, sandy ----------- 10 730

Shale ----------------- 2 544 Sand ------------------- 20 750

Sand ------------------ 23 567 Rock, white ------------ 12 762

Well JK-33-34-l02

Owner: Stuckey's Candy Shoppe. Driller: C. M. Stoner.

Topsoil --------------- 6 6 Shale, sandy ----------- 50 830

Rock, white ----------- 344 350 Sand ------------------- 25 855

Shale, blue ----------- 220 570 Shale, gray, sandy ----- 25 880

Shale, brown ---------- 210 780 Sand ------------------- 72 922

Well JK-33-34-202

Owner: E. K. Burks. Driller: C. M. Stoner.

Topsoil --------------- 1 1 Shale, sandy ----------- 76 895

Chalk ----------------- 369 370 Sand ------------------- 34 929

Shale, blue ----------- 320 690 Shale, sandy ----------- 37 966

Shale, brown ---------- 117 807 Sand ------------------- 34 1,000

Sand ------------------ 12 819
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-33-34-30l

Owner: Rockett Water District well 1. Driller: J. L. Myers' Sons.

Topsoil --------------- 6 6 Lime ------------------- 307 2,036

Clay ------------------ 39 45 Lime, sandy ------------ 245 2,281

Chalk rock ------------ 185 230 Lime ------------------- 209 2,490

Shale ----------------- 927 1,157 Lime, sandy ------------ 15 2,505

Sand and shale -------- 150 1,307 Lime ------------------- 336 2,841

Shale ----------------- 70 1,377 Limestone and shale ---- 220 3,061

Lime ------------------ 230 1,607 Sand and shale, broken - 129 3,190

Lime and shale -------- 122 1,729 Lime ------------------- 95 3,285

Well JK-33-34-60l

Owner: C. W. Melton. Driller: C. M. Stoner.

Clay ------------------ 8 8 Sand ------------------- 50 960

Gravel ---------------- 4 12 Shale, sandy ----------- 45 1,005

Clay ------------------ 18 30 Sand ------------------- 25 1,030

Chalk ----------------- 490 520 Shale, sandy ----------- 140 1,170

Shale, blue ----------- 325 845 Sand ------------------- 50 1,220

Shale, brown ---------- 55 900 Shale, sandy ----------- 30 1,250

Shale, sandy ---------- 10 910 Sand ------------------- 52 1,302

Well JK-33-34-702

Owner: City of Waxahachie well 1. Driller: Dearing.

Chalk ----------------- 228 255

Surface soil ---------- 27 27 Shale, limestone, and
sandstone ---------- 1,381 1,636

(Continued on next page)
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-33-34-702--Continued

Sand ------------------ 24 1,660 Sand and shale --------- 10 2,346

Shale ----------------- 15 1,675 Shale ------------------ 14 2,360

Sand ------------------ 18 1,693 Sand ------------------- 65 2,425

Shale and limestone --- 57 1,750 Gumbo ------------------ 35 2,460

Sand ------------------ 45 1,795 Shale ------------------ 40 2,500

Sand and limestone ---- 10 1,805 Limestone and shale ---- 27 2,527

Limestone ------------- 55 1,860 Sand and limestone ----- 35 2,562

Sand ------------------ 7 1,867 Limestone and shale ---- 12 2,574

Limestone ------------- 58 1,925 Sand ------------------- 10 2,584

Gumbo ----------------- 4 1,929 Limestone and shale ---- 12 2,596

Sand and limestone ---- 4 1,933 Sand ------------------- 19 2,615

Limestone ------------- 72 2,005 Sand and shale --------- 55 2,670

Sand ------------------ 10 2,015 Sand ------------------- 12 2,682

Sand and limestone ---- 15 2,030 Sand and shale --------- 8 2,690

Limestone ------------- 60 2,090 Sand ------------------- 100 2,790

Shale ----------------- 20 2,110 Red beds --------------- 20 2,810

Limestone ------------- 32 2,142 Sand ------------------- 40 2,850

Sand ------------------ 5 2,147 Red beds --------------- 100 2,950

Limestone, with sandy
Shale and sand ------ 189 2,336
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

I
Thickness

(feet) I
Depth
(feet)

Well JK-33-34-703

Thickness
(feet)

Depth I
(feet)

Owner: City of Waxahachie well 3. Driller: Prince Bros.

Surface material ------ 25 25 Lime 313 1,573

Chalk

Shale

Sand ------------------

230

390

5

255

645

650

Sand, shale, and lime --

Sand and lime ----------

Sand

50

15

22

1,623

1,638

1,660

Shale ----------------- 90 740 Shale ------------------ 15 1,675

Sand and lime ---------- 113

Sand, water ------------ 22

Lime ------------------- 60

Shale ------------------ 15

Lime, sandy -----------

Shale

Sand ------------------

Shale, lime streaks ---

Sand ------------------

Shale -----------------

Sand ------------------

Shale -----------------

Sand ------------------

Shale -----------------

Lime

Lime boulders ---------

Shale -----------------

Lime ------------------

Shale -----------------

Lime ------------------

Shale -----------------

20

42

5

95

3

15

5

20

63

12

20

40

5

140

10

20

5

760

802

807

902

905

920

925

945

1,008

1,020

1,040

1,080

1,085

1,225

1,235

1,255

1,260

Sand

Lime

Sand

Lime

Gumbo ------------------

Sand

Lime

Shale ------------------

Lime

Sand

Lime

Lime and shale

Sand and shale

20

50

12

57

5

5

71

22

30

5

168

23

7

1,695

1,808

1,858

1,870

1,927

1,932

1,937

2,008

2,030

2,090

2,112

2,142

2,147

2,315

2,338

2,345

2,360

(Continued on next page)
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-33-34-703--Continued

Sand -------~----------
65 2,425 Sand and shale --------- 10 2,578

Gumbo ----------------- 33 2,458 Sand ------------------- 10 2,588

Shale ----------------- 20 2,478 Lime and shale --------- 7 2,595

Lime ------------------ 24 2,502 Sand and shale --------- 95 2,690

Shale ----------------- 8 2,510 Sand, water ------------ 100 2,790

Gumbo ----------------- 18 2,528 Red beds --------------- 30 2,820

Sand and lime --------- 35 2,563 Sand, water ------------ 50 2,870

Gumbo ----------------- 5 2,568 Red beds --------------- 80 2,950

Well JK-33-34-7ll

Owner: City of Waxahachie (Mineral well). Driller:

Soil and gravel ------- 26 26 Sand, water-bearing ---- 7 947

Limerock, white ------- 316 342 Sandrock with water ---- 15 962

Shale, blue ----------- 346 688 Limerock, white -------- 100 1,062

Sandrock -------------- 75 763 Limerock, white·,
alternating with blue

Sand, water-bearing --- 9 772 shale ---------------- 165 1,227

Sandrock -------------- 100 872 Limestone, white ------- 284 1,511

Limerock with fossils - 68 940 Limestone, blue -------- 10 1,521

Well JK-33-34-7l2

Owner: City of Waxahachie well 2. Driller:

Topsoil --------------- 26 26 Sand and rock, broken -- 78 768

Rock, white ----------- 319

Shale and gumbo ------- 345

345

690

Sand, water ------------ 10

Limestone and pyrites -- 167

778

945

(Continued on next page)
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness I Depth
(feet) (feet) (feet) (feet)

Well JK-33-34-712--Continued

Sand, water ----------- 55 1,000 Shale, red ------------- 34 2,404

Shale, red, and gumbo 36Shale and boulders ---- 155

Limestone ------------- 485

1,155

1,640 Shale, hard, and sand 20

2,440

2,460

Sand, water ----------- 120 1,760 Sand, mineral water ---- 55 2,515

Limestone

Limestone and shale ---

Limestone -------------

60

80

95

1,820

1,900

1,995

Gumbo

Shale, red, and gumbo

Sand, rock, and shale

10

75

80

2,525

2,600

2,680

Limestone, blue ------- 235

Gumbo ----------------- 10

2,230

2,240

Sandrock, hard --------- 15

Shale, red ------------- 15

2,695

2,710

Rock, hard ------------ 4

Sandrock, hard, and
pyrites-------------- 20

Rock, gypsum ----------

Shale, red, and gumbo--

16

14

2,260

2,276

2,290

2,294

Sandrock, hard --------- 18

Sand, water ------------ 146

Sandrock --------------- 15

Shale, soft, fine ------ 18

2,728

2,874

2,889

2,907

Sand, mineral water ---- 76 2,370

Well JK-33-35-503

Owner: City of Palma well 2. Driller: J. L. Myers' Sons.

Surface soil -_._------- 4 4 Shale ------------------ 162 1,344

Clay and gravel ------- 60 64 Sand, broken ----------- 45 1,389

Shale ----------------- 228 292 Shale ------------------ 72 1,461

Rock, chalk ----------- 428 720 Sand ------------------- 23 1,484

Shale ----------------- 427 1,147 Shale ------------------ 38 1,522

Sand, broken ---------- 35 1,182
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness
(feet)

Well JK-33-35-702

Thickness
(feet)

Owner: Boyce Water District no. 1. Driller: J. L. Myers' Sons.

Surface soil ---------- 6 6 Shale ------------------ 106 1,174

Clay ------------------ 44 50 Sand ------------------- 36 1,210

Shale ----------------- 72 122 Sand, broken ----------- 13 1,223

Chalk rock ------------ 472 594 Shale ------------------ 31 1,254

Shale ----------------- 400 994 Sand ------------------- 8 1,262

Sand, broken ---------- 20 1,014 Sand, broken ----------- 38 1,300

Sand ------------------ 38 1,052 Shale ------------------ 21 1,321

Sand, broken ---------- 16 1,068

Well JK-33-4l-202

Owner: J. P. Hodges. Driller: C. M. Stoner.

Topsoil --------------- 3 3 Sand, broken, and shale 139 679

Sand and yellow clay -- 27 30 Sand ------------------- 21 700

Rock, white ----------- 100 130 Shale ------------------ 7 707

Shale, blue ----------- 310 440 Sand, dry -------------- 7 714

Shale, brown ---------- 77 517 Shale ------------------ 13 727

Sand ------------------ 23 540

Well JK-33-4l-40l

Owner: Len Sullivan. Driller: C. M. Stoner.

Rock ------------------ 132 132 Sand ------------------- 52

Shale, blue ----------- 300 432 Shale ------------------ 5

Shale, brown ---------- 78 510 Shale, sandy ----------- 21

(Continued on next page)
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

I
Thickness

(feet)
Depth
(feet)

Thickness
(feet) I Depth I

(feet)

Well JK-33-4l-40l--Continued

Sand ------------------ 9 597 Sand ------------------- 10 661

Shale ----------------- 3 600 Shale, sandy ----------- 11 672

Sand ------------------ 11 611 Sand ------------------- 44 716

Shale ----------------- 40 651- Shale, sandy ----------- 12 728

Well JK-33-4l-802

Owner: Barron Kidd. Driller: C. M. Stoner.

Topsoil --------------- 2 2 Sand ------------------- 8 470

Clay, yellow ---------- 5 7 Shale, sandy ----------- 7 477

Chalk rock ------------ 43 50 Sand ------------------- 33 510

Shale, blue ----------- 170 220 Shale, sandy ----------- 27 537

Shale, brown ---------- 180 400 Sand ------------------- 8 545

Shale, sandy ---------- 10 410 Sand, broken, and shale 13 558

Sand ------------------ 32 442 Sand ------------------- 10 568

Shale, sandy ---------- 8 450 Sand, broken and shale - 9 577

Shale ----------------- 12 462 Sand ------------------- 55 632

Well JK-33-42-l04

Owner: C. O. Bigham. Driller: C. M. Stoner.

Topsoil --------------- 4 4 Shale, sandy ----------- 81 834

Chalk ----------------- 361 365 Sand ------------------- 27 861

Shale, blue ----------- 270 635 Shale, sandy ----------- 90 951

Shale, brown ---------- 101 736 Sand ------------------- 68 1,019

Sand ------------------ 17 753
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) Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-33-42-40l

Owner: James H. Lewis. Driller: C. M. Stoner.

Topsoil --------------- 1 1 Sand ------------------- 10 835

Chalk rock ------------ 404 405 Sand, broken and shale - 25 860

Shale, blue ----------- 95 500 Sand ------------------- 40 900

Shale, brown ---------- 290 790 Sand, good ------------- 35 935

Sand ------------------ 20 810 Sand, broken, and shale 25 960

Shale, sandy ---------- 15 825 Sand ------------------- 66 1,026

Well JK-33-42-702

Owner: Nash-Forreston Water District no. 1. Driller: J. L. Myers' Sons.

Surface soil ---------- 3 3 Shale ------------------ 136 1,656

Clay ------------------ 6 9 Lime ------------------- 107 1,763

Chalk rock ------------ 341 350 Shale ------------------ 72 1,835

Shale ----------------- 390 740 Shale, sandy ----------- 65 1,900

Sand ------------------ 10 750 Lime and shale --------- 249 2,149

Shale ----------------- 72 822 Lime ------------------- 111 2,260

Sand ------------------ 20 842 Sand, broken, and shale 162 2,422

Shale and sand -------- 183 1,025 Sand and shale --------- 223 2,645

Lime ------------------ 333 1,358 Sand ------------------- 150 2,795

Lime and shale -------- 162 1,520 Sand, broken, and shale 55 2,850
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-33-42-90l

Owner: Howard Water Corp. Co. Driller: J. L. Myers' Sons.

Clay ------------------ 60 60 Shale ------------------ 477 1,037

Shale ----------------- 80 140 Shale and rock --------- 100 1,137

Chalk rock ------------ 96 236 Sand ------------------- 99 1,236

Rock ------------------ 226 462 Rock, hard ------=------ 2 1,238

Rock, soft ------------ 98 560

Well JK-33-43-202

Owner: -- Christian well 2. Driller: T. M. Nowlin.

Surface clay ---------- 45 45 Sand ------------------- 52 1,250

Shale ----------------- 245 290 Lime and shale --------- 20 1,270

Lime ------------------ 4 294 Shale, sand, and lime -- 20 1,290

Shale ----------------- 58 352 Shale and hard sand ---- 55 1,345

Lime ------------------ 9 361 Lime, hard ------------- 11 1,356

Marl ------------------ 407 768 Shale and lime --------- 14 1,370

Chalk ----------------- 84 852 Lime, hard ------------- 7 1,377

Lime and shale ---_._--- 22 874 Sand and shale --------- 28 1,405

Lime, hard ------------ 44 918 Limerock --------------- 23 1,428

Shale ----------------- 224 1,142 Shale ------------------ 34 1,462

Lime, hard ------------ 2 1,147 Lime, shale, and sand -- 26 1,488

Shale and lime --------- 41 1,188 Sand, hard ------------- 6 1,494

Sand ------------------ 9 1,197 State, hard, sandy ----- 2 1,496

Lime, hard ------------ 1 1,198

(Continued on next page)
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Well JK-33-43-602

Owner: City of Ennis well 3. Driller: J. L. Myers' Sons.

Surface --------------- 7 7 Shale ------------------ 115 1,375"

Clay, streaks of rock - 23 30 Lime and shale --------- 76 1,451

Shale ----------------- 542 572 Lime ------------------- 19 1,470

Lime ------------------ 286 858 Shale, sandy, and lime - 63 1,533

Shale with lime ------- 402 1,260 Sand and shale --------- 27 1,560

(Continued on next page)
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Table 7.--Drillers' logs of w~lls in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-33-43-602--Continued

Lime, hard ------------ 41 1,601 Sand, broken, and lime - 75

Lime ------------------ 9 1,610 Sand ------------------- 6

Sand ------------------ 71 1,681 Lime ------------------- 44

1,756

1,762

1,806

Well JK-33-43-80l

Owner: City of Bardwell weIll. Driller: J. L. Myers' Sons.

Clay ------------------ 38 38 Sand ------------------- 12 1,270

Shale ----------------- 312 350 Shale ------------------ 50 1,320

Chalk rock ------------ 100 450 Shale, sandy ----------- 35 1,355

Rock ------------------ 83 533 Sand ------------------- 8 1,363

Chalk rock ------------ 247 780 Rock ------------------- 5 1,368

Shale ----------------- 373 1,153 Sand ------------------- 14 1,382

Rock, hard ------------ 3 1,156 Rock ------------------- 16 1,398

Shale and rock, broken 15 1,171 Sand ------------------- 97 1,495

Shale ------------------ 87 1,258 Shale ------------------ 22 1,517

Well JK-33-43-90l

Owner: Normand and Singleton Construction Co. Driller: C. M. Stoner.

Clay, yellow ---------- 30 30 Sand ------------------- 18

Shale, blue ------------ 300 330 Shale, sandy ----------- 32

Chalk rock ------------ 580 910 Sand ------------------- 10

Shale, blue ----------- 290 1,200 Shale, sandy ----------- 40

Shale, sandy ---------- 70 1,270 Sand, hard, fine ------- 65

Sand, broken, and shale 40 1,310 Shale, sandy ----------- 35

1,328

1,360

1,370

1,410

1,475

1,510

(Continued on next page)
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Table 7.--Drillers· logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-33-43-90l--Continued

Sand ------------------

Shale, sandy ----------

50

30

1,560

1,590

Sand, hard ------------- 69 1,659

Well JK-33-44-40l

Owner: City of Ennis weIll. Driller -- Scott.

Soil and shale -------- 100

Lime and shale -------- 8

Shale, sandy ---------- 452

Chalk ----------------- 487

Shale ----------------- 330

100

108

560

1,047

1,377

Lime ------------------- 6

Shale ------------------ 10

Shale, sticky ---------- 53

Shale, hard ------------ 42

Lime ------------------- 85

1,840

1,850

1,903

1,945

2,030

Shale, sticky ---------

Sand ------------------

Shale -----------------

68

46

12

1,445

1,491

1,503

Gumbo ------------------ 2

Lime ------------------- 83

Shale ------------------ 5

2,032

2,115

2,120

Shale, sticky --------- 105 1,608 Limestone -------------- 316 2,436

Lime ------------------

Shale, hard -----------

Shale, sticky ---------

2

82

7

1,610

1,692

1,699

Shale, hard ------------ 4

Lime ------------------- 6

Shale, hard ------------ 10

2,440

2,446

2,456

Sand ------------------

Sand, hard ------------

4

4

1,703

1,707

Lime

Sand

44

5

2,500

2,505

Sand, hard, and shale -

Sand, hard ------------

Shale, sticky ---------

29

60

24

1,736

1,796

1,820

Shale, sandy ----------- 30

Lime ------------------- 14

Shale, hard, sandy ----- 11

2,535

2,549

2,560

Shale, hard ----------- 14 1,834 Lime 13 2,573

(Continued on next page)
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-33-44-40l--Continued

Shale, sticky --------- 10 3,484 Sand ------------------ 8 3,517

Shale, sandy ----------- 6 3,490 Shale, sandy ----------- 20 3,537

Shale, sandy, and lime 7 3,497 Sand, hard, and shale -- 5 3,542

Lime, hard ------------ 3 3,500 Lime, sandy ------------ 6 3,548

Shale, hard, and lime - 5 3,505 Shale, sandy ----------- 4 3,552

Lime, sandy ----------- 3 3,508 Sand, hard ------------- 3 3,555

Lime ------------------ 1 3,509 Sand ------------------- 5 3,560

Well JK-33-44-402

Owner: City of Ennis well 2. Driller: Layne-Texas Co.

(Continued on next page)
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-33-44-402--Continued

Shale, hard, boulders Sand ------------------- 4
and lime ------------ 101 1,664

Sand and sandy shale 31
Shale, hard, sandy,

and lignite --------- 18 1,682 Sand, hard, and
sandrock ------------- 52

Sand ------------------ 13 1,695
Sand, hard, and shale -- 21

Shale, hard ----------- 2 1,697

Well JK-33-48-602

Owner: City of Maypearl well 2. Driller: J. L. Myers' Sons.

1,701

1,732

1,784

1,805

Surface soil ---------- 4 4 Sand ------------------- 18 224

Gravel ---------------- 7 11 Shale ------------------ 141 365

Sand ------------------ 4 15 Sand ------------------- 40 405

Shale ----------------- 191 206 Shale ------------------ 5 410

Well JK-33-49-l02

Owner: Weldon Blair. Driller: C. M. Stoner.

Chalk ----------------- 117 117 Sand ------------------- 20 615

Shale, blue ----------- 243 360 Shale, sandy ----------- 10 625

Shale, brown ---------- 125 485 Sand ------------------- 8 633

Shale, sandy ---------- 15 500 Sand, broken, and shale 71 704

Sand ------------------ 10 510 Sand ------------------- 7 711

Shale, sandy ---------- 20 530 Shale, sandy, and
white rock ----------- 8 719

Sand ------------------ 35 565

Shale, sandy, and sand 30 595
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-33-49-208

Owner: Barron Kidd. Driller: C. M. Stoner.

Topsoil --------------- 1 1 Shale, sandy ----------- 21 536

Rock ------------------ 87 88 Sand ------------------- 3 539

Shale, blue ----------- 298 386 Shale, sandy ----------- 38 577

Shale, brown ---------- 85 471 Sand ------------------- 4 581

Sand, good ------------ 12 483 Shale, sandy ----------- 41 622

Shale, sandy, and lime 29 512 Sand ------------------- 33 655

Sand ------------------ 3 515 Shale and lime --------- 13 668

Well JK-33-49-402

Owner: Murr Hodges. Driller: C. M. Stoner.

Rock, white ----------- 174 174 Sand ------------------- 7 567

Shale, blue -------------201 375 Shale, sandy ----------- 53 620

Shale, brown ----------- 165 540 Sand ------------------- 8 628

Sand ------------------ 10 550 Shale, sandy ----------- 8 636

Shale, broken, sandy -- 10 560 Sand ------------------- 36 672

Well JK-33-49-60l

Owner: City of Italy well 2. Driller: R. H. Dearing & Sons.

Surface soil ---------- 8 8 Gumbo ------------------ 35 470

Rock, white ----------- 342 350 Rock ------------------- 4 474

Shale ----------------- 15 365 Shale ------------------ 26 500

Rock ------------------ 3 368 Gumbo with boulders
about 4 ft apart ----- 60 560

Shale ----------------- 67 435

(Continued on next page)
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Table 7.--Drillers· logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-33-49-601--Continued

Shale ----------------- 40 600 Shale ------------------ 13 775

Soapstone -----------_.- 20 620 Gumbo ------------------ 10 785

Rock, very hard ------- 6 626 Gumbo, red ------------- 9 794

Shale and gumbo ------- 74 700 Shale ------------------ 26 820

Soapstone ------------- 10 710 Sand, hard ------------- 10 830

Rock, hard ------------ 3 713 Gumbo ------------------ 10 840

Shale ----------------- 9 722 Shale and soapstone ---- 18 858

Rock ------------------ 3 725 Sandrock --------------- 1 859

Sand, hard ------------ 16 741 Sand ------------------- 22 881

Soapstone ------------- 5 746

Soapstone with little
hard pan ----_._------- 16 762

Well JK-33-49-604

Owner: John Davis. Driller: C. M. Stoner.

Topsoil --------------- 2 2 Shale, sandy and sand -- 52 745

Clay, yellow ----------- 8 10 Sand ------------------- 20 765

Chalk rock ------------ 310 320 Shale ------------------ 30 795

Shale, blue ----------- 290 610 Sand ------------------- 37 832

Shale, brown ---------- 25 635 Shale ------------------ 18 850

Shale, sandy, and Sand ------------------- 20 870
sandrock ------------ 45 680

Rock, white ------------ 33 903
Sand ------------------ 13 693
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness I Depth
(feet) (feet) (feet) (feet)

Well JK-33-57-20l

Owner: City of Milford weIll. Driller: -- Dearing & Sons.

Topsoil --------------- 3 3 Marl ------------------- 55 1,620

Rock, white ----------- 307

Shale, blue ----------- 330

310

640

Limestone, soft -------- 30

Limestone, hard -------- 174

1,650

1,824

Sand ------------------

Shale -----------------

9

15

649

664

Marl, white ------------ 11

Limestone, hard -------- 160

1,835

1,995

Sand ------------------ 14 678 Marl ------------------- 7 2,002

Shale -----------------

Sand ------------------

36

6

714

720

Limestone, hard -------- 26

Limestone, soft -------- 47

2,028

2,075

Shale ----------------- 25

Sand ------------------ 53

Shale ----------------- 178

Limestone, hard ------- 224

Marl, white ----------- 25

Limestone, hard ------- 89

Marl, white ----------- 56

Limestone, hard ------- 75

745

798

976

1,200

1,225

1,314

1,370

1,445

Soapstone -------------- 20

Limestone, hard -------- 10

Sand, mineral ---------- 5

Limestone, hard -------- 7

Soapstone -------------- 19

Sand, hard, mineral ---- 9

No record -------------- 15

Sand, hard, mineral ---- 8

2,095

2,105

2,110

2,117

2,136

2,145

2,160

2,168

Shale ----------------- 10 1,455 Shale, blue ------------ 7 2,175

Sandrock, very hard----

Sand, good ------------

7

23

1,462

1,485

Sand, hard, mineral ---- 32

Limestone, hard -------- 43

2,207

2,250

Shale

Lime, hard ------------

Soapstone -------------

7

58

15

1,492

1,550

1,565

Shale ------------------

Limestone

Marl, red

25

10

19

2,275

2,285

2,304

(Continued on next page)
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Ellis County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well JK-33-57-20l--Continued

Shale ----------------- 36 2,340 Marl, red -------------- 7 2,435

Marl, red ------------- 25 2,365 Sand ------------------- 15 2,450

Limestone ------------- 35 2,400 Marl, red -------------- 20 2,470

Marl, red ------------- 18 2,418 Sand, good ------------- 118 2,588

Sandrock -------------- 10 2,428 Sandrock, very hard ---- 4 2,592

Well JK-33-57-202

Owner: City of Milford well 2. Driller: J. L. Myers' Sons.

Surface soil ---------- 4 4 Shale ------------------ 4 767

Chalk, rock ----------- 311 315 Sand ------------------- 27 794

Shale ----------------- 351 666 Sand, broken ----------- 28 822

Sand ------------------ 19 685 Sand ------------------- 30 852

Shale ----------------- 63 748 Sand and shale --------- 8 860

Sand ------------------ 15 763 Shale ------------------ 40 900

Well JK-33-57-204

Owner: John R. Dishman. Driller: C. M. Stoner.

Topsoil --------------- 3 3 Shale, sandy ----------- 25 675

Chalk, rock ----------- 337 340 Sand ------------------- 80 755

Shale, blue ----------- 200 540 Shale ------------------ 25 780

Shale, brown ---------- 110 650 Sand ------------------- 57 837
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Dallas County

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well HR-33-27-601

Owner: City of Ferris weIll. Driller: -- Dearing & Sons.

Clay ------------------ 18 18 Shale ------------------ 27 1,050

Gravel ---------------- 4 22 Gumbo ------------------ 26 1,076

Shale ----------------- 118 140 Shale, hard ------------ 24 1,100

Rock, white ----------- 425 565 Rock ------------------- 1 1,101

Shale ----------------- 25 590 Shale, hard, with sand - 24 1,125

Pan, hard ------------- 10 600 Soapstone -------------- 5 1,130

Shale ----------------- 85 685 Rock ------------------- 1 1,131

Rock ------------------ 1 686 Shale, hard ------------ 14 1,145

Shale ----------------- 23 709 Soapstone -------------- 5 1,150

Gumbo ----------------- 19 728 Rock ------------------- 1 1,151

Shale ----------------- 162 890 Sand ------------------- 45 1,196

Pan, hard ------------- 8 898 Limerock, dirt -------- 121 1,317

Shale ----------------- 77 975 Sand ------------------- 26 1,343

Gumbo ----------------- 48 1,023

Well HR-33-27-602

Owner: City of Ferris well 3. Driller: J. L. Myers' Sons.

Surface soil ---------- 3 3 Sand, broken ----------- 6 1,116

Clay ------------------ 23 26 Shale ------------------ 9 1,125

Shale ----------------- 106 132 Sand ------------------- 4 1,129

Chalk rock ------------ 520 652 Sand and shale --------- 9 1,138

Shale ----------------- 458 1,110 Shale ------------------ 11 1,149

(Continued on next page)
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Table 7.--Drillers' logs of wells in Ellis and adjacent counties--Continued

Dallas County

Thickness
(feet)

Thickness
(feet)

Well HR-33-27-602--Continued

Shale, sandy ---------- 14 1,163 Sand ------------------- 23 1,308

Sand ------------------ 19 1,182 Sand, broken ----------- 37 1,345

Shale ----------------- 28 1,210 Shale ------------------ 24 1,369

Sand ------------------ 33 1,243 Sand ------------------- 3 1,37.2

Shale ----------------- 42 1,285 Shale ------------------ 18 1,390

- no -



,

Table a.··Chemical .nalyn8 of water from welh in Ellil Ind IdJI<:8nt c:ountlu

(AMly,.." IIrIIl In pllrtll fHlr ..lilian (lll(ept IptlclClc conductllnce, pit, percent sodium, 8odiuIlllldaorption utlo, and fcaid"ll .odt" .. carbon.tll.)

Wlter-belrlng unit: Qal, Quaternary Illuvium; Ktw, WoHe City Sand Member of Taylor MArl; Kt, Taylor Harl; Ka, AuUln Chalk; )(ef, EIKle ford Shale; Kwh, Woodbine Forllllltlon: Kp, PallulI)'
Sand; Kgf, Glen ROle L!lIIIflltol'le; 101, lIo.. tol'l ForlMtlon.

Depth Hllrd· Por- Sodium Re.idual SpeciHc
of Oatil of Water- SllicD Iron I1Ilngll- e.l- ""'lIne - Sodium Pot•• - Blear- IItbo- Sul- Chlo- Fluo- Hi· t'ho.- 60ron 011- lUI•• cent adeorp- 10dluIll conducUnce

Well well coUeetlon be. rink (SLO,> (Fe) 1'1,,811 cium ilium (Nil) aium bonete M" fnte ride rid., erat" phnto (') Ilolved .. " . tton carbonat.. (mlcro.mo8 p'
(tt) unit (Mn) (CQ) (Hg) (') (1IC0.1) (CO:t) (SOt) (Cn (F) (NOs) (POt) Bollda CaC().~ ,Uuln utlo (IlSC) at HOC)

(SAR)

FoUt. C<.lU8 "oun<y

JK-32-32-801 300 Juna 1,5, 1965 M 11 *0.45 .. '.5 2.7* 222 .. m -- 166 16 0.5 0.2 .. .. '" 21 95 19 5.72 ", 7.3

902 5" do M Il .. -- I., •4 • 308 .. 418 -- m 19 .7 .2 .. .. "'0 ,
" " 6.7J 1,360 7.6

40·601 '" June 10, 1965 ,., .. .. .. .. -- .. .. 456 .. 2>0 "
_. .- .. .. .. 7 .. .. 7. ]) 1,270 '-,

901 1,359 June 2, 1965 'p 14 .a> _. 7.2 4.4 696 3.' 666 .. 864 74 5.4 3.2 .. 1.2 2,000 36 97 " .2 2,970 '.0

48-S0t 367 June 22, 1965 ,., Il .. .. .5 •7 • 290 -- '76 .- 118 25 1.3 .2 .- .. 250 4 " " 9.36 1,200 '.2

"3 34. do ,., .. .. .. .. .. .. .. 574 _. 94 22 .. .. .. .. .. 8 .. .. 9.25 1,130 7.8

!I 601 507 Hoy t9, 1936 ,., .. .. .. .. .. .. .. -- .- 123 42 -- -. .- .. .16 .. .. .. .. .. , .8

602 410 'ab. 21, 196t ,., Il .. .. 1.0 .2' 315 .. "2 -- ". " 1.8 .0 .. .. 821 4 " 68 9.63 1,3tO '.1

901 3", June 22, 1965 ,., .. .. .. .. .. .. .. 620 .. m 51 .- .. .- .. .. 10 .. .. 9.96 1,820 8.1

'03 430 do Kwb .. .. .. .. .. .. -- 606 .. 106 24 .. .. .. .. .. 5 .. .. 9.83 1,180 8.0

33-25-501 697 Juna 10, 1965 ,., Il .. .. 6.0 3.2 '" '" -- 561 .- 944 218 1.3 2.0 .. .. 2,260 28 " " 8.65 3,370 ,..
702 824 June 15, 1965 ,., \2 • .4 .. 25 1.2 '" 467 .. '46 .- 470 " 2.\ .0 .. .. 1,280 11 " " 8.7J L,990 , .4

80\ 709 June 25, 1965 ,., .. .. .. .. .. _. -- 818 .- 510 2" .. .. .. .. .. " .. .. ILO 3,100 8.1

90\ '" June 10, t965 M Il .. .. \., ... 3" .. m _.
278 50 I.l 3.0 .- .. 970 8 " " 8.49 1,540 '.0

I!J 902 2,763 Dec:. 28, 1964 IIh " .1 .. 4.0 1.9 * 312 .. 520 24 " " L1 ., .. .. 1,068 18 .. .. _. .. 8.5

902 2,763 June 25, 1965 ", 20 .04 0.00 2 .2 1.1 300 I., '" .. 97 "' 1.6 .0 .- .62 719 10 " 4l 8.85 1,310 8.1

904 688 July 27, 1965 "", 11 .. .. 4.5 1.9 '" 603 _. 580 .. 624 140 2.8 .2 .. .. 1,670 " " 60 9. t) 2,610 , .0

26-701 '" Aug. 5, 1965 Kwb " .. .. J.> 1.8 '" '" -- 5" .. m 144 2.2 .0 .. .. J ,550 16 " " 9.32 2,430 ,..
702 900 do ,., Il .. .. 5.2 3.2 '" '03 -- '66 .- 544 408 -- 3.0 .. -- 2, t60 26 " 68 12.0 3,440 '-,
80\ 944 Jan. 27, t943 ,., 11 .04 .. 4.' 1.5 460 '.2 '" .. 394 " 1.3 2.5 -- .. L,210 18 .. .. .' .. 8.2

80l 944 June 9, 1965 ,., Il .1' .ot 3.0 I.' 496 1.8 572 -- '" ". 1.8 I.S 0.33 2.4 1,360 " " " '.08 2, t80 7.'

£I 802 1,171 Sept. 24, 1962 ,., .. .45 .a> 2 I • 460 .. 604 .. '" 80 2 .0 2.0 .. .. t,230 • .. .. .. 2,145 '.1

802 1,171 JUnll l, 1965 ,., " .05 .05 2.0 .7 448 2.1 60' .. 380 74 I., .2 .02 2.. 1,220 8 " " 9.81 1,930 , .0

'05 1,100 AU8· 5, 1965 ,., " .07 .00 2.0 1.7 473 1.7 562 -- 450 " L1 .0 .ot 2.4 I, )10 12 " " 8.97 2,080 '.0

90l 950 AUIl· 4, 1965 ,., 13 .. .. 2.2 1.1 '" 520 .. 628 -. 414 134 2.4 .0 .- .. 1,400 10 " 72 10.1 2,190 , .0

21-801 1,1.47 do ,., .. .. .. .. .. .. -. 258 .. 416 146 .. .. .. .. .. lO .. .. 11.9 2,390 '.0

............

See footnoteB lit end of tablu.
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Tabl., 11,--Chemil:aJ a!lnJY~I}R of 'Inter fn'"' '1,,119 In EIlls ~n<l "di~("'''t c(",nlles--Contl"ue<.l

JK-33-34-a0211,J80IJ"ly 23, 19651 Kwb

BICllr-lcllrbO-ls"l­
bonate n!lt~' fIIte
(lIC03 ) (C03 ) (SO.)

--1-

Sped fl,;
~"l"j... ctll<lCe

(1\\icron.,,," 1pll
Rt 25°C)

8./,1,96012,2

lI.esld"a I
sodium

Cllrb"nllt"
(RSC)

$0<.11 ... ",
lIr1sorp~

tioo
rntlo
(SAR)

PO!r­
,=eot
.".
di"o,

10

I1nr.t_
oesll
e,

CIICO~

Iloron IlliS+
(U) solved

110 II r1."

I'hos­
phHe
(PO.)

Ni­
tr~ to!

(N()~ )

f L"o­
rldn

(F)

".

(;1110~

ride
(C II

271,7021 28

M/ll'f1e-ISO<.liUm IPotRR-
1I1u"l (Nil) s Jum
(Mi:) (K)

Ha"l!;a-IC"I~
,,(:$e "lum
(Mtl) (Ca)

I ron
(Fe)

Woter- l!;iIIC'O
b(:llrln!l (510..)

"nit

Oat" u[
"Qllectlon

IIJ"pth

"r
'eJ I

(f1 )
hie II

80311,09I1July 30, 19651 Kwb 732 240 70 11 ,~ 1,llOO 1.9

35-1,01IJ,l95IApr. 10, 19651 Kwh O,U 7281 91, '15 " 14.8 2,260 9.1

40111,295IAug. 6, 191>51 KwlJ u. .11 1.8 1.31* 582 900 )44 I 1111 5.1 I 0.0 1,510 10 99 RO Il,.f, 2,330 6.0

5011I,472IJ"". 27, 19431 Kwh 2l .00 5.5 2.' 78217.6 fl7l,I 30 293 I 454 4./1 Illl 2,050 2l 8.2

50t 11,472IFcl>. 23, 19611 Kwh ". , .0 , .6 7'5 904 284 I 448 , .9 .2 1,960 " 99 86 14,5 3,2)0 7.7

'!! s0311,52ZIA"g. 24. 19641 KWh

50311,5221Aug. 6, 19651 Kwh

L5

15

.28

,051 0.00

3.2

1.8

1.2

,.,
S28

523 I 1.9

7781 24

808

300 I 120

116 I 114 4.U

1,770

.010.00 I 4,8 11,380

II

10 " 72 13,0 Z,190

8.3

6.0

701!I,JOJIJllly 30, 19&51 Kwb 14 2.5 .71* 532 822 320 I 105 I, .3 .00 1,380 " 77 13 ,3 2,170 7.7

32lo I 114'I 70111,J2L!Sept. 5. I 96l,1 Kwh

70111,32!1July 30, 19651 Kwb

15

14

.2

,101 .02

, .1

3.2

1.0

.7

SOil

53712.1

7541 III

'" 352 105

3,2

3.6 .2 ,10 I 4.4

1,7)11

1,1,20
"
II " 70 13 ,2 2,2/,0

'.5
8.0

9021 1l,0IAulo;. 6, 19651 Kt

36-20111,980IMRr. 1, 19f,01 M

201 1,980 Aug. 3, 1965 Kwb

181Aug. 9, 19651 QlIl

80211,103

7. ,

7.8

7.2

7.2

7.92,990

3,120

2,710

1,550

lo,990If.> ,II

1:>'90

.55

.00

15,2

J6

"

88

"

"

"

"
II

27

'"
845

610

994

2,9 70

2,434

5,5 I 1,910.01.2

.8

3.0

.5 1 2.0

'.8
684 I 135

328 I 9lo0

258 I 47

427 I 272

1,27 I 234

1,4(;0 I 105

'"

9331 28

91,1,

'"
'"

1,060

72912,7.5

2,71"1,150

.5

5.61 -- 1* 749

6.5

38 I \5 I';' 311,

J.

,151 .01

15

"

18

17M

",,,
,,,;0I,nt

601

'!!
,...,...
W

1037-l,01

60S

181Mar. 17, 19651 Qlll

301Aug. 13, 19651 Q61 13

1.5

128 '-' 23 I 1.4

254

,,, 41 6.2

.1

.1 135 .J8

236

444 I 342 " .5

.00

.00
'"
742

u

7.1

41-2021 727IJII"e l6, 19651 Kwb

401 728 ,,, Kwb

13 .5 .11* 269 S5Z

644

9J

207

25

"
1.2 .2 674 4 99 58 8.91

IO.lo

1,100

1,560

6.0

7.6

'!! 50112,6061 MIIy 21" 19651 Kh 16 .f5 2.4 1.51* 303 5101 29 84 76 1.0 1,032 12 6.5

501!2,606IJune 25, 19651 Kt, 20 .21 2.5 1.0 2911 1.8 556 86 76 1.4 ,0 I .00 .66 759 10 9B '.1 8.91 1,27U , .0

8021 1>321.1un" 16, 19651 Kwb 6501 )1 29(, 76 11 .5 1,910 8.6

9011 6201 J ... ly 19, 19f.lSI K"'I> 6&0 6561 151 IS 1.05 2,740 7.9

2,8 1 \ ,84Z-I0411,019IJ"IY 17.19651 Koh

201 1,2115 Aug. 10, 1965 J{",b

14

13

2.0

2.5

1.01* 442

1.01* 488

662

762

296

301,

"
86 , .5 .2

1,160

L,270 10

99

"
64

67

to.7

12.3

1,820

1,990

7.9

7.6

1,0111,026!Jnly 17,19651 KwlJ 650 518 82 10 10.4 1,910 7.9

l,o~1 8361 JuLy 19, 19651 K\JI> 6)6 340 I 532 90 9,B2 3,210 7.9

'-- ('°1 251'". 10. "r.~ -"" I -- I n I -- I -. I -- I -- '''I -- 1 "I 2.'01 -. I -- I -- I _. I -- I 2S2 I t n I .00 I 518 I.:::J
See foolnoles ,It enrl of tllble.
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Tahlo 8.--Chemlc.1 alUllysea of water Crom w.,l1s I.n Eilts and adjacent eountiea--Co"Unued

Dallas C

Depth Hard- l'ar- Sodium RUldual SpecHic
or Oah of Wac.r_ StllclI Lron l18"gll- C.l- Hagne- SodiuOl I'oca.- Blcar- arbo- 5ul- ChLo- Fluo- ,,- Pho.- Boron 01'_ no .. cent IId,orp- s(ldlu", conductllnce

\ole II well coLloctl(ln blllrinil (SlO.) (ra) naaa cluln alu.. (Nil) sit,," bonllte nate tate ride ride trate phate (B) .olvad ., '0- tlon Cllrb(lllllte {mlcro,mo. pn
(ft) uilit (Ho) (C.) (Mil) (K) (llCO~ ) (CO, ) (SO. ) (Cl) (F) (NO, ) (1'0. ) .olld. CIlCO~ diu.. rot 10 (RSC) lit ZS·C)

(SAR)

]1(-))·49-602 '" Aug, 24, 1965 Kwb " 0.06 0.00 2,S \., SS1 , .0 69' -- 484 107 3.4 3.J 0.01 4.0 I,no V, " ", 11.1 2,370 7 .8

604 ,OJ June 17, 1965 Kwb -- •• ., -- -- -- -- -- 672 -- 1,80 108 .- .- .- -- -- II _. -- 10.8 2,350 7.8

801 680 July 21, 1965 Kwb -- -- -- -- -- • 70J _. 848 _. 444 274 _. ,., -- -- -- 18 " 72 13 .5 3,000 7.'

50-10 I 1,050 July 15, 1965 Kwb -- -- -- -- -- -- -- 890 _. l88 118 -- _. -- -- -. 12 -- .- II, .4 2,410 7.'

301 '90 do Kwb -- -- .- -- -- .- -- 870 -- 448 300 -- -- -' -- '- 20 -- .- 13 .9 3,070 8.0

401 1,050 June 29, 1965 Kwb _. "''''1.2 -- _. -- -- -- 812 -- 458 132 -- -- -. .- -- 12 -- -- 13.0 2,510 8.1

1O2 1,2l8 do Kwb 14 .12 .00 l.' \.1 693 2,S 952 .- 498 172 5.7 .00 .00 , .4 1,860 II " 76 '.l 2,920 8.0

,OJ 1,185 do Kwb 14 -- -- 2.2 1, I '" S1l _. 828 -- J82 118 '.2 .2 -- -- 1,500 10 " 79 13.4 2,370 8.0

51-203 28 Au8. II, 1965 K< -- -- -- -- -- .- .- 342 -- SO 106 _. -- -- -- -- m _. -- .00 '83 1.l

302 l6 do K, -- -- -- -' -- -- -- 360 _.
" 24 _. -- -- -- -- m -- -- .06 704 7.3

52-501 J8 do K< -- .- _. _. '- -- _. 410 .- 22 48 _. -- -' .- -- 220 -- -- 2.32 831 7.l

52-103 18 AU8. L2, 1965 K< -- -- -- -- -- -- _. 314 .- I' 12 _. -- -- -- -- 284 _. -- .00 S8J 7.1'

57-201 2,592 Jan. 1943 I<h 14 .04 _. 13 , .2 '" 7 .8 439 42 24' 110 1.2 .0 _. _. 1,010 54 92 -- -- -- 8.4

201 2,592 I,,,. 21, 1949 I<h 20 .10 -- 14 6.8 '" 179 -. '00 to 281 III \.4 1.2 -- .76 1,080 6J " -- -' 1,690 8.4

sJ 201 2,592 !'eb. 1, 1962 Kh -- .06 -- 26 II • 41' -- 47J _. 440 98 2.0 .1 -- -- 1,368 110 -- -- -- -- --
sJ 202 900 Juna 4, 196/, Kwb -- .20 -- 4 1 • 520 -- 590 -- 496 71 3.2 < ,/, -- -- J,680 V, -- -- .- 2,475 8.l

202 '00 June 4, 1965 Kwb 12 .06 .00 3.0 I.' 51/, 2.0 612 -- m 79 2.0 .2 .01 2,S 1,430 14 " 60 9.75 2,250 8.2

20J 114 Ho, 27, 1951 Kwb 14 -- -- 3.8 2.7 '" 671 -- 650 -- 642 194 -- , .0 .- -- 1,850 20 " -- -- 2,880 8.2

20J "2 July 14, 1965 Kwh 14 .- -- \., ., . 356 -- 674 -- lSI 48 \.4 .2 -- -- '04 1 " " 10.9 1,450 8.2

Dalla. County

IIR-JJ·27·501 1,500 Apr. IS, 196' Kwh -- l.7 -- -- -- -- _. ,,, 7S -- 180 -- -- --- -- _. 14 _. -- 11.6 2,210 '.1

601 1,343 Jiln. 27, 194J Kwb II .08 .- l.1 1.1 51' 6.' 114 -- m 126 3.0 0.0 -- -- 1,360 14 98 .- -- -- 8.4

602 I,J90 JOM I, 196' Kwh 14 .04 0.00 2.8 \.2 '" \.8 164 .- m 158 l.l .2 0.00 3.6 1,470 12 " 70 12 .J 2,310 1.'

603 1,360 Ho, 3, 1965 Kwb -- .21 -- --- -- -- -- 720 24 .- 221 -- -- --- -- -- " -- _. 12.3 2,490 8.'

........
'"

'" Sodlum and pota.. lum c.Jculllt.d all .adlu", (Nil).
"'''' Field teat•.
!l Analy.e. by Southwe.tern LlIboutorl•• , 0.11•• , T"x....
!!IAndy.o. by Pope Tesclill ~boratorlllS, D.llas, Tllxa".
'il Analyaea by Texllt Stote Doptlttment of lIellth, AUltln, TeKll••
~Anllly.u by North T"xlII Stata Unlvcreity \oIllte.r Rctellreh Ulbor.t(lry, Denton, Texu.




