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THE GEOLOGY AND GROUND-WATER RESOURCES OF
CALCASIEU PARISH, LOUISIANA

By A. H. HarpEr

ABSTRACT

Large quantities of fresh ground water are available in Calcasieu Parish.
Fresh water is present in sand of Recent, Pleistocene, Pliocene, and Miocene
ages, although locally only small supplies for rural or stock use can be obtained
from the shallow sand lenses of Recent and Pleistocene ages. The principal
fresh-water-bearing sands are the “200-foot,” *“500-foot,” and *“700-foot” sands
of the Chicot aquifer of Pleistocene age, from which 105 million gallons is
pumped daily. A yield of as much as 4,500 gpm (gallons per minute) has been
obtained from a single well. The sands are typical of the Chicot aquifer
throughout southwestern Louisiana in that generally they grade from fine sand
at the top to coarse sand and gravel at the base of the aquifer.

The coefficient of permeability of the principal sands in Calcasieu Parish
ranges from 660 to about 2,000 gpd (gallons per day) per square foot and
averages 1,200 gpd per square foot. The permeability of the sands generally
varies with textural changes.

The maximum depth of occurrence of fresh ground water in Calcasieu Parish
ranges from about 700 feet to 2,500 feet below mean sea level; locally, how-
ever, where the sands overlie structures associated with oil fields, the maxi-
mum depth is less than 300 feet.

Pumping has caused water levels to decline, at varying rates, in all the
sands. In the “200-foot” sand they are declining at a rate of about 2 feet per
year. In the industrial district of Calcasieu Parish, levels in the “500-foot”
sand are declining at a rate of about 5 feet per year, and in the “700-foot”
sand at a rate of about 3.5 feet per year. Salt-water contamination is accom-
panying the water-level decline in the “700-foot” sand in the central part of
the parish.

Quality-of-water data indicate that water from wells screened in the Chicot
aquifer generally is suitable for some uses without treatment but would require
treatment to be satisfactory for other uses. The temperature of the water
ranges from 70° to 79°F.

The lenticular sands of Pliocene and Miocene ages have not been used as a
source of fresh ground water in Calcasieu Parish; however, north of the
Houston River these formations contain fresh water, and the water contained
in these formations in other parts of southwestern Louisiana is known to be
soft and suitable for most purposes.
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INTRODUCTION

LOCATION AND GENERAL FEATURES OF THE AREA

Calcasieu Parish is in southwestern Louisiana (fig. 1) and is bor-
dered on the west by the Sabine River and on the north, east, and
south by Beauregard, Jefferson Davis, and Cameron Parishes, re-
spectively. It has an area of 1,070 square miles, an extreme east-
west length of about 50 miles, and an extreme north-south length
of about 30 miles. In this report the Lake Charles industrial dis-
trict is considered to be the area along the west side of the Cal-
casieu River between Moss Lake and the city of Lake Charles. In
Calcasieu Parish there are 24 producing oil or gas fields and 1 sul-
fur mine which, with the refineries and chemical plants in the in-
dustrial district near Lake Charles, make the parish an important
petroleum and chemical center. At DeQuincy, turpentine and other
related products are produced. The principal agricultural products
in the parish are rice, lumber, and cattle.
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F1GURE 1.—Index map of Calcasieu Parish.

According to the 1950 census the population of the parish was
89,685. The principal city is Lake Charles, a deepwater port on
the Calcasieu River. The population of Lake Charles in 1940 was
21,207 and by 1950 had increased 94 percent to 41,272. In addition
to the large chemical plants and refineries in the industrial district,
there are many small industries across the Calcasieu River in Lake
Charles. McNeese State College is in Lake Charles, and the Lake
Charles Air Force Base is just outside the city limits.

The city is serviced by the Southern Pacific, the Kansas City
Southern, and the Missouri Pacific Railroads; by the Greyhound
and Continental Trailways bus lines; and by Trans-Texas Airways
and Eastern Air Lines. A deepwater ship channel, first completed
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in 1941 and subsequently deepened to 85 feet, connects Lake Charles
with the Intracoastal Waterway and the Gulf of Mexico by a route
that approximates the natural channel of the Calcasieu River.

PURPOSE AND SCOPE OF THE INVESTIGATION

The aquifers underlying Calcasien Parish provide an important
source of water for industrial, municipal, irrigation, and rural use.
Water from rivers, lakes, and canals also is used for irrigation and
industrial purposes; however, because of the varying temperatures
and often poor quality of the surface water, industries and irriga-
tors use large quantities of ground water. In 1955 about 23.7 bil-
lion gallons of ground water was pumped by industries, about 9.90
billion gallons for irrigation, about 2.86 billion gallons for munici-
pal supplies, and about 1.46 billion gallons for rural supplies.

It is difficult to determine the dollar value of ground water, be-
cause it is used for many different purposes. However, if this
source of water, as developed by the industries in Calcasieu Parish,
were depleted and had to be replaced by another source at the rela-
tively low industrial rate of 8 cents per thousand gallons, the annual
cost of the water used for industrial purposes would be about $1.9
million.

Because of the expanding industrial and municipal use of ground
water and its widespread use for irrigation and rural needs, con-
cern has been expressed about the adequacy of ground-water sup-
plies throughout the parish. Because of the seriousness of salt-
water encroachment in the Calcasieu River at Lake Charles (Jones
and others, 1956, p. 186), future municipal, agricultural, and indus-
trial developments along the river will be dependent primarily upon
wells for an adequate fresh-water supply.

Basic information on ground-water conditions has been collected
since 1941. In 1954 a detailed ground-water study of the parish
was begun to present the pertinent basic data thus far collected,
determine the availability of ground water as indicated by the geo-
logic conditions and the hydrologic properties of the aquifers, de-
termine the occurrence of fresh ground water and its chemical qual-
ity, and determine the rates of withdrawals and their effects. This
study was made in cooperation with the Louisiana Geological Sur-
vey, Department of Conservation, and the Louisiana Department of
Public Works. The work was done under the immediate supervi-
sion of Rex R. Meyer, district geologist of the Ground Water
Branch, United States Geological Survey.

About 670 wells have been inventoried in the parish; records of
some of these wells are given in table 6 and their locations are
shown on plates 1 and 2. Water-level fluctuations in the principal
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aquifers were measured in selected wells to determine changes in
storage and effects of pumping. Drillers’ logs, electrical logs, and
pumping tests were the principal bases for determining the extent
of the fresh-water-bearing sands. The ability of the aquifers to
store and transmit water was determined by means of pumping tests.
Water samples were obtained and analysed to determine the chemi-
cal constituents in the water and to outline areas yielding water of
high salinity. The amount of water pumped in the area was com-
puted from reports by users, from the rating of individual wells
used to irrigate rice, and from estimates of rural use based on popu-
lation. The maximum depth of occurrence of fresh ground water
and the presence of deep aquifers in northern and central Calcasien
Parish were determined chiefly from electrical logs of oil-test wells.

PREVIOUS INVESTIGATIONS

Harris and Veatch (1905) were the first to report water levels,
chemical analyses, and logs of wells in Calcasieu Parish. Jones
(1950) described the occurrence of ground water in the vicinity of
Lake Charles. He also named the “200-,” “500-,” and “700-foot”
sands and determined the withdrawals and their effect on water
levels. Coeflicients of transmissibility and storage and data on the
quality of water in the three sands also were presented. Jones,
Turcan, and Skitbitske (1954) described the ground-water condi-
tions in Calcasieu Parish in detail in their report on southwestern
Louisiana. A more recent paper (Jones and others, 1956) on the
same area incorporates the earlier report. Piezometric maps of the
principal aquifer in southwestern Louisiana for the period 1952-55
are included in three reports published jointly by the Louisiana
Geological Survey and the Louisiana Department of Public Works
(Fader, 1954, 1955, and 1957).

ACKENOWLEDGMENTS

The author thanks the many people whose excellent cooperation
made this report possible. Information on well construction, water
consumption, and water quality was made readily available by in-
dividual well owners and by the Cit-Con Oil Corp., Cities Services
Refining Corp., Columbia-Southern Chemical Corp., Continental Oil
Co., Davison Chemical Co., Firestone Tire and Rubber Co., Greater
Lake Charles Water Co., Gulf States Utilities Co., Newport In-
dustries, Inc., Olin Mathieson Chemical Corp., and Petroleum Chem-
icals, Inc. Irrigation well owners and industrial officials were very
helpful in making wells available for pumping tests. The Coastal
Water Well Corp., Layne Louisiana Co., Stamm-Scheele, Inc., and
other water-well contractors provided well-construction data and
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drillers’ logs. Considerable subsurface information was obtained
from electrical logs of oil-test wells made available by Leo W.
Hough, State geologist, Louisiana Department of Conservation.
Many thanks also are due various State and Federal agencies, the
Louisiana Department of Public Works, the Louisiana Department
of Highways, the U.S. Corps of Engineers, the U.S. Air Force, and
the U.S. Weather Bureau Station at the Lake Charles Air Force
Base for pertinent data supplied by them. The Louisiana State
Rice Milling Co. and the U.S. Department of Agriculture provided
rice-acreage and water-source data.

WELL-NUMBERING SYSTEM

All wells inventoried by the U.S. Geological Survey in Calcasieu
Parish are designated by the prefix “Cu,” a symbol for the parish,
followed by a number denoting a specific well in the parish. Where
possible, all wells are located to the closest 16th section within the
proper township and range. A record of each well is kept on file,
and the well’s location is plotted on a map. Data on wells perti-
nent to this report are given in table 6, and the well locations are
shown on plates 1 and 2.

LANDFORMS AND DRAINAGE

Calcasieu Parish lies in the West Gulf Coastal Plain (Fenneman,
1938, p. 102). It is an area of low relief—the altitude ranges from
about 2 feet on the flood plains of the Sabine and Calcasieu Rivers
to about 90 feet in the area northwest of DeQuincy. North of the
Houston River the land is somewhat hilly, and altitudes range from
about 20 to 90 feet, whereas south of the Houston the land is a very
flat plain whose altitude ranges from 25 feet near the river to about
2 feet in the coastal marsh. The minimum slope of the coastwise
Pleistocene terrace is about 2 feet per mile, whereas the slope of the
Recent flood plains generally is less than, and is dependent upon,
the gradient of the streams which formed them. Meander scars,
representing courses of ancestral streams, and pimple mounds are
present on the Pleistocene surface throughout the parish. The pim-
ple mounds are low circular or elliptical hillocks, generally 30 to
50 feet in diameter and about 1 to 5 feet in height (Jones and
others, 1956, p. 25). Within the past 10 years farmers have made
considerable use of land-leveling machinery to smooth out these
irregularities because of their hindrance to irrigation and planting.

The flood plains are usually swampy in comparison to the sur-
rounding uplands; consequently, the plant growth on the flood
plains is quite different from that on the better drained Pleistocene
surfaces. The flood plains contain such trees as oak, gum, and
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magnolia, and a very dense undergrowth, whereas the Pleistocene
surface not under cultivation contains grassland and pine trees.

The parish is drained by the Calcasien and Sabine Rivers and
their tributaries. One of the largest tributaries of the Calcasien
River is the Houston River, which, with its tributaries, drains
most of the northwestern part of the parish.

CLIMATE

The climate of Calcasieu Parish is mild and is typically that of
the Gulf Coast States. The average annual temperature for the
period 1900-55 was 68°F. The highest temperature recorded during
this period was 104°F in August 1951, and the lowest was 12°F in
January 1948. The coldest year was 1940, which had an average
annual temperature of 65.7°F. The warmest year was 1927, which
had an average annual temperature of 71.3°F. The average annual
rainfall for the period 1893-1955 was 57.82 inches. The wettest year
was 1919, when there was 79.88 inches of rainfall; and the driest
year was 1954, when there was 30.08 inches of rainfall. The annual
precipitation at Lake Charles for the years 1893-1955 is shown on
figure 2. During this period the greatest monthly rainfall was
17.9 inches in June 1947, and the least was 0.05 inch in October
1952. The normal monthly rainfall for the same period is shown
on figure 3.
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GENERAL GEOLOGY

Calcasieu Parish lies within the Gulf Coastal Plain province and
is immediately underlain by Recent and Pleistocene deposits of
Quaternary age. (See table 1.) These deposits occur throughout
southern Louisiana and parts of northern Louisiana. In Calcasieu
Parish they are underlain by southward-dipping sedimentary rocks
of Tertiary age, which crop out in Texas and northern Louisiana.

TaBLE 1.—8tratigraphic column of Celcasiew Parish showing sources of fresh
ground water

Era) Stiys- Berles Formation Faunal zone Aquifer ‘Water-bearing properties
eI
Recent Alluvium Yiglds small supplies for
domestic _use. Water
is generally hard and
%' contains iron,
B Prairie forma- Chicot Large quantities of hard
' . tion. . Shallow. water available. Indi-
g Montgomery “200-foot” vidual wells yleld as
& | Pleistocene formation, much as 4,500 gpm.
Bentley forma~ “500-foot”*
© tion.
3 Williana forma- “700-foot’”
§ tion,
D
o] Pliocene Foley formation Evangeline Yields small to moderate
quantities of soft water,
reportedly as much as
300 gpm.
E‘ Pliocene(?) Fleming forma-| Rangia johnsoni, Contains fresh water in
B and Mio- tion of Fisk Potamides northern part of parish,
g cene, (1940). matsoni.
Miocene(?) Catahoula for- Discorbis, Hetero- Contains no fresh water.
mation. stlegmia, Mar-
ginulina.
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The outcrop belts of the sedimentary rocks of Quaternary and
Tertiary age roughly parallel the gulf coastline from Texas to
Florida except in the Mississippi River embayment area.

The surface contacts between the deposits of Recent and Pleistocene
ages are not well defined everywhere, but in many places they are
marked by a scarp or a slight change in the slope of the land surface
and by dissimilar vegetation. However, because of similar lithologic
character and lack of distinctive fossils, the deposits in the sub-
surface usually are extremely difficult to differentiate.

DEPOSITS OF RECENT AGE

Deposits of Recent age occur along the southern edge of the
parish and in the Sabine and Calcasieu River valleys and some of
their tributaries. These deposits were laid down in the Gulf of
Mexico and in the valleys of streams. They generally consist of
fine sand, silt, clay, and a few thin lenses of coarser sand. The
deposits range from narrow belts along small streams to a maximum
width of about 5 miles in the Calcasieu River basin.

DEPOSITS OF PLEISTOCENE AGE

Deposits of Pleistocene age crop out in almost all parts of
Calcasien Parish. During Pleistocene time, ice covered the northern
part of the North American Continent at least four times. As a
result of each of these glaciations, sea level was lowered and gulf-
coast streams cut valleys while adjusting to new base levels. Melting
of the ice resulted in great quantities of sediment being carried by
streams southward from the glaciated areas and deposited on the
Gulf Coastal Plain. This stream-transported sediment now forms a
thick blanket over much of central and southern Louisiana. Fisk
(1940, p. 175) identified and named four different depositional
terraces (table 1) in north-central Louisiana which he correlated
with the fluctuations of sea level during Pleistocene time. Three
of these terraces—the Prairie, the Montgomery, and the Bentley—
are exposed at the surface in Calcasieu Parish. The youngest
terrace, the Prairie, covers most of Calcasien Parish, extending
from the southern edge to the Houston River. It occurs also along
the Sabine and Calcasieu River valleys to the northern boundary
of the parish. The Montgomery terrace extends northward from
the Houston River to a northeast line about 2 miles north of
DeQuincy. The Bentley terrace is present in a small area about
2 miles northwest of DeQuincy. During the course of this study,
no evidence was found that the subsurface deposits correlate with
these terraces.

In a report on the ground-water resources of southwestern
Louisiana, Jones (Jones and others, 1954, p. 138) named the system
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of aquifers formed by the Pleistocene deposits “the Chicot reservoir.”
To eliminate confusion with surface-water reservoirs, the name has
been modified to “Chicot aquifer.” (See table 1.) Generally, the
Chicot aquifer consists of thick deposits of gravel, sand, and clay
grading from fine material at the top to coarser material at the
base. The base of the Chicot aquifer is usually identified as the
base of the deepest gravel layer penetrated by wells (Jones and
others, 1954, p. 62). In Calcasieu Parish the principal fresh-water-
bearing sands are the “200-,” “500-,” and “700-foot” sands, so named
for the depths at which they occur in the Lake Charles industrial
district (Jones, 1950). Although these sands are separate hydrologic
units in most of Calcasieu Parish, they become one hydrologic unit
just outside the northeast boundary of the parish. In Calcasieu
Parish the base of the “700-foot” sand is considered to be the base
of the Chicot aquifer. This correlation is the same as that deter-
mined from previous studies. In the industrial district the base of
the Chicot aquifer, or Pleistocene deposits, is 900 feet below mean
sea level. This conforms closely to determinations made by Fisk
(1944, fig. 70) and Jones and others (1956, pl. 8), who show the
contact between the Pleistocene and Tertiary deposits to be about
1,000 feet below sea level in the industrial district.

DEPOSITS OF PLIOCENE AGE

Underlying the Chicot aquifer in Calcasieu Parish is the Evan-
geline aquifer, which consists of a series of fine to medium sand,
silt, and clay within the Foley formation of Pliocene age (Jones
and others, 1956, p. 51). Typically these sediments are lignitic
and are gray and blue to black as contrasted with the rusty-brown
and buff sediments of the overlying Pleistocene strata. There are
no known diagnostic markers, lithologic or fossiliferous, that enable
correlation of the beds with others. According to Jones and others
(1954, p. 57), the Foley formation lies near the surface in northern
Beauregard, Allen, and Evangeline Parishes, where it is covered
by a thin veneer of Pleistocene deposits. From this area the forma-
tion dips southward and is present throughout southwestern
Louisiana.

The upper part of the Miocene beds immediately underlying the
Foley formation is marked by the clam Rangia (Miorangia)
johnsoni. Fisk (1944, fig. 68) maps the top of the Miocene beds
at a depth of about 2,500 feet below mean sea level at Lake Charles.
As the base of the deposits of Pleistocene age is about 700 feet below
mean sea level (pl. 4), the Pliocene deposits are considered to be
about 1,800 feet thick at Lake Charles. The data presented by
Jones and others (1956, pl. 8) and Fisk (1944, fig. 68) indicate
that the thickness of the Evangeline aquifer generally increases
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toward the south in Calcasieu Parish. At DeQuincy in the northern
part of the parish, the thickness is about 1,000 feet. Considerable
additional data are needed to establish definitely the age and
correlation of sedimentary rocks of Pliocene age in Calcasieu Parish.

DEPOSITS OF MIOCENE AGE

Underlying the Pliocene deposits are the Fleming formation of
Fisk (1940) and the Catahoula formation of Miocene(?) age. The
top of the Rangia johnsoni faunal zone is used to mark the top of
the Miocene rocks by gulf-coast geologists (Fisk, 1944, fig. 68).
These formations generally consist of lenticular beds of gray sand,
silty clay, and clay that have a total combined thickness of about
7,000 feet at DeQuincy (Fisk). However, because no water wells
penetrate these deposits in Calcasieu Parish, formation samples for
either lithologic or faunal determinations were not available for
study.

STRUCTURE

Calcasieu Parish lies near the east-trending axis of the gulf-coast
geosyncline, which coincides approximately with the Louisiana coast-
line. During subsidence of the geosyncline throughout Cenozoic time,
thick wedge-shaped deposits of clay, silt, sand, and gravel were laid
down. These deposits are thickest (about 30,000 feet) along the
axis of the geosyncline.

Regional faulting of sedimentary rocks as young as Pleistocene
has occurred in Calcasieu Parish in the vicinity of the Houston
River (Jones and others, 1954, p. 100). Local deep-seated faults
are commonly found during exploration for oil. Generally these
faults have an eastward trend. This faulting may be related to:
the Cascadian revolution (a period of considerable widespread
crustal disturbance), which began in Miocene time and lasted well
into late Pleistocene time; crustal instability related to the sub-
sidence that is occurring south of the Cameron-Calcasieu Parish
line and the uplift occurring north of this line (Howe and others,
1935, p. 37); and local penetration of salt plugs into the strata of
Pleistocene age (Howe and others, 1935, p. 87).

Structural features such as salt domes show a marked effect on
the occurrence of fresh ground water. (See pl. 9.) In Calcasieu
Parish there are 24 oil or gas fields, of which 6 are associated with
salt domes—the Starks, Edgerly, Sulphur Mines, Iowa, Vinton, and
Lockport. Some of these salt plugs have risen to within 1,200 feet
of the surface and have resulted in faulting of the overlying and
surrounding strata. These faults probably are restricted to the
vicinity of the dome. Evidence of possible faulting in the vicinity
of the Starks dome is indicated by the occurrence of salt-water-

506361—60—2
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bearing sand at a depth of less than 800 feet below sea level. (See
pl. 9.) The irregularity of deposition during the Pleistocene with
regard to thickness and distribution of individual beds makes the
delineation of fault zones extremely difficult. Much more informa-
tion is needed to establish definitely the exact geologic and hydrologic
relationship existing between geologic structural features and fresh-
water aquifers.

GENERAL HYDROLOGY

OCCURRENCE OF GROUND WATER

Ground water may be defined as that part of the subsurface water
in the zone of saturation (Meinzer, 1923, p. 38). It is the water that
is available to wells or is discharged through springs. The source
of essentially all ground water is precipitation in the form of rain
or snow; part of this precipitation runs off from the surface of the
ground directly into lakes or streams, part is returned to the at-
mosphere by evapotranspiration, and the remainder percolates down
to the water table, replenishing the aquifers. Ground water is dis-
charged from aquifers by means of wells; by movement into over-
lying or underlying aquifers; by springs; by effluent seepage to
streams, canals, and lakes; and by evapotranspiration where the
water table is near the land surface.

Ground water occurs under water-table conditions in areas where
the water falling on the land surface can percolate downward
through pore spaces in the ground to the zone of saturation. The
upper surface of this zone of saturation is the water table. (See
fig. 4.) Artesian conditions exist where the water-bearing formation

WATER-TABLE
WELL  NONFLOWING
ARTESIAN WELL

FLOWING
ARTESIAN WELL

PIEZOMETRIC
i __[SURFAce

......
.....

FiaURE 4.—Idealized section showing water-table and artesian conditions.



GENERAL HYDROLOGY 13

(aquifer) is overlain by a less permeable formation (aquiclude) and
the water in the aquifer is under hydrostatic pressure, rising above
the aquifer in wells penetrating it. The piezometric surface is an
imaginary surface representing the height, with reference to a
common datum such as sea level, to which water will rise in a well
tapping an artesian aquifer. Throughout Calcasieu Parish the
water in the principal water-bearing sands is under artesian pressure
and thus, although not flowing, the wells in these sands are con-
sidered to be artesian wells.

HYDRAULIC CHARACTERISTICS

The amount of water that a material can hold is a direct function
of its porosity. Where the pore spaces are large and interconnected,
as they commonly are in sand and gravel, water is transmitted more
or less freely, and the material is said to be permeable. Where the
pore spaces are small, as in clay, water is transmitted slowly and
the clay is said to be semipermeable or impermeable. Alluvial de-
posits of sand and gravel usually are very permeable and are
considered good aquifers. Clay and silt deposits are relatively
impermeable and are considered poor aquifers, even though they
usually have a higher porosity than sand and gravel. A measure of
the ability of a material to transmit water is given by the field
coefficient of permeability (Z;), which may be defined as the rate
of flow of water in gallons per day through a cross-sectional area
of 1 square foot under a hydraulic gradient of 100 percent at the
prevailing ground-water temperature. The field permeability (Py)
multiplied by the thickness of the aquifer (m), in feet, is equal to
the coeflicient of transmissibility (7'). The coefficient of trans-
missibility usually is determined in the field by pumping tests and
may be defined as the number of gallons of water transmitted in
1 day through a vertical strip of the aquifer 1 foot wide having a
height equal to the saturated thickness of the aquifer under a
hydraulic gradient of 100 percent at prevailing ground-water tem-
perature. Under certain conditions the coefficient of storage (S§)
may be determined concomitantly with the coeflicient of trans-
missibility. The coefficient of storage of an aquifer represents the
volume of water released from storage or taken into storage per
unit surface area of the aquifer per unit change in the component
of head normal to that surface. These two coefficients are the
principal hydraulic characteristics of an aquifer used in computations
of ground-water flow.

PUMPING TESTS

The data obtained from pumping tests using one or more observation
wells are used to calculate transmissibility and storage coefficients.
Theis (1935, p. 519-524), utilizing an analogy of the flow of ground
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water to the flow of heat by conduction, developed the nonequilibrium
formula for computing the coeflicients of storage and transmissibility.

The formula is—
_1460 [ e
$==7 fx.sms udu )
Tt
where—

s is drawdown, in feet, at observation well

Q is discharge, in gallons per minute

T is coefficient of transmissibility, in gallons per day per foot
r is distance, in feet, from observation well to pumped well
S is coefficient of storage

¢ is time, in days, since pumping started.

The Theis nonequilibrium formula assumes that the aquifer is of
infinite areal extent and uniform thickness and is homogeneous and
isotropic (conducts water with equal facility in all directions), that
the coefficients of transmissibility and storage in the aquifer remain
constant at all times and places, that the pumped well is of in-
finitesimal diameter and completely penetrates the aquifer, and
that water is released from storage instantaneously with a decline
in artesian head. From the formula, it is apparent that the rate
of drawdown in an observation well is directly proportional to the
discharge rate of the pumping well. Therefore, for any value of
transmissibility and storage at any time and distance, an increase or
decrease in the discharge rate will cause a proportionate increase or
decrease in the theoretical drawdown; for example, doubling the
discharge rate will double the theoretical drawdown.

During this study, pumping tests were made in the winter when
pumping for irrigation was negligible and industrial requirements
were at a minimum, and a maximum number of observation wells
could be used without adversely affecting normal operations. How-
ever, despite determined efforts of well owners to regulate pumping,
it was not possible to make long-period pumping tests because of
varying discharge rates caused by the breakdown of equipment and
fluctuations in normal line pressure. During the tests, discharge
measurements were made by means of water meters, orifices, Cox
flowmeters, and the trajectory method. Depth-to-water measure-
ments in wells were made by using electric tapes, steel tapes, and
water-stage recorders readable to the nearest hundredth of a foot.
For a period before each test, water levels were measured to deter-
mine the water-level trend, for use in adjusting the water-level
drawdown or recovery data obtained during the test.

The coefficients of transmissibility and storage were determined as
follows (Wenzel, 1942, p. 87) : The adjusted drawdown or recovery
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values were plotted against time on logarithmic paper and the
resulting curve was matched, by superposition, with a type curve
derived from the Theis nonequilibrium formula. After matching
with the type curve, values of W (u), u, drawdown (s), and time (Z)
were obtained for substitution in the formula. To facilitate com-
putations, these values were determined by selecting a match point
on the observed data graph where W (%) and % are equal to 1. A
typical plot of observed data and its relation to the type curve is
shown in figure 5.
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FI1GURE 5.—Graph of results obtained from a pumping test in well Cu-590 in the
Lake Charles industrial distriet.

The Theis formula, as modified by Ferris (1948) and by others,
can be used to determine the presence of hydrologic boundaries.
However, owing to test-time limitations no effects of hydrologic
boundaries, either recharge or barrier, were shown by the drawdown
and recovery curves. Future pumping tests made over a longer
period of time may indicate the presence of boundaries and supple-
ment the available geologic and hydrologic information.

The calculated storage coefficients indicate that water in the
“200-,” “500-,” and “700-foot” sands is under artesian conditions.
The values of transmissibility, permeability, and storage calculated
from data obtained during pumping tests, length and type of tests,
wells used, owners, aquifers tested, and sand thicknesses are listed
in table 2. As the coeflicient of transmissibility is a function of the
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aquifer’s permeability and thickness, a thickening or thinning of
the aquifer will, if the permeability is constant throughout the
aquifer, produce a corresponding change in value of the coefficient
of transmissibility. The effect on drawdowns caused by changes
in the coefficient of transmissibility is shown on figure 6. Graphs
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F1GURE 6.—Graph showing the theoretical drawdown in infinite aquifers having different
coeflicients of transmissibility.
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showing the theoretical effects of pumping from aquifers having
transmissibility and storage coefficients determined for each prin-
cipal sand are included in the section “Rock formations and their
water-bearing properties.”

The effect on water levels of pumping in a well field also can be
predetermined using the coefficients of transmissibility and storage.
For example, in table 3 the drawdown of water levels are tabulated
for a field consisting of four wells, 8 inches in diameter, tapping
an ideal aquifer. These computations are based on the following
assumptions: The distance between the wells is as shown in table 4;
all wells started pumping simultaneously at a rate of 1,500 gpm
each for 100 days; the coefficients of transmissibility and storage
are 200,000 gpd per foot and 0.0005, respectively; and the wells have
an efficiency of 100 percent.

A well assumed to be 100 percent efficient is a discharging well in
which the water level is at the same level as that immediately out-
side the well—that is, a well in which there are no well-entrance
losses. Because of construction factors, such as incomplete well
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Tasre 3.—Theoretical drawdown, in feel, in 4 wells pumping 1,600 gpm each for
100 days under assumed conditions

Well 1 2 3 4
1o e 19.0 11. 4 9.6 9.1
e 11. 4 19.0 10. 0 91
b S 9.6 10. 0 19. 0 9.8
S 9.1 9.1 9.8 19.0
Total drawdown___._____. 49.1 49.5 48. 4 47.0

TABLE 4.—Distance, in fcet, between wells listed in table 3

Well 1 2 3 4
) SR 0 100 300 400
B e 100 0 240 - 410
B e 300 240 0 280
4 400 410 280 0

development and improper selection of screen apertures, the meas-
ured drawdown in a pumped well is usually greater than the theo-

retical drawdown.
SPECIFIC CAPACITY

The specific capacity of a well is defined as the yield per unit of
drawdown of water level in the well for a given time. It is com-
monly expressed in terms of gallons per minute per foot of draw-
down (gpm per foot). The specific capacity of a well is depend-
ent primarily on the well’s effective diameter, the degree of devel-
opment or efficiency of the well, and the transmissibility of the
formation.

Specific-capacity data may be used to:

1. Compare the capabilities of different aquifers to yield water
to wells. Wells screened in the Chicot aquifer have average re-
ported and measured specific capacities of 24 to 40 gpm per foot,
whereas wells screened in the Evangeline aquifer have specific capac-
ities ranging from 2 to 20 gpm per foot (Jones and others, 1954,
p. 132). This difference indicates the greater ability of the Chicot
aquifer to yield water to wells.

2. Measure the well efficiency or determine the adequacy of well
development. Specific capacities determined during the course of
development of a new well will increase to an optimum value, de-
pending on the hydraulic characteristics of the aquifer and on the
construction of the well. On the basis of the average coeflicients
of transmissibility and storage determined for the “500-foot” sand
in the industrial district, a 12-inch well, 100 percent efficient, has a
theoretical specific capacity of 80 gpm per foot at the end of 1 day
of continuous pumping. The observed specific capacities of “500-
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foot” wells generally are about 40 gpm per foot. Theoretically,
therefore, the wells have an average efficiency of about 50 percent.

3. Determine optimum pumping rates. Figure 7 is a plot of spe-
cific capacity and discharge for well Cu-95, an industrial well in
Calcasieu Parish. It shows that as the pumping rate increases above
600 gpm the specific capacity decreases. The decrease, probably the
result of a change from laminar to turbulent flow in the vicinity of
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IGURR 7.—Graph showing relation of specific capacity and yield of well Cu-95.
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the well screen, indicates the critical discharge or optimum pumping
rate for well Cu-95 to be about 600 gpm.

4. Indicate whether the decline in yield of a well is caused by
well or pump failure. If the yield of a well declines but the spe-
cific capacity remains unchanged, the decline in yield is the result
of declining areal water levels or faulty pumping equipment,
whereas, if a decline in yield is accompanied by a decrease in spe-
cific capacity, the efficiency of the well has declined and the need
for redevelopment is indicated. For example, in 1942 the specific
capacity of well Cu-95 was 32 at a yield of 1,500 gpm, and in 1956
the specific capacity was about 6 at an optimum yield of 600 gpm.
(See fig. 7.)

WATER-LEVEL FLUCTUATIONS

Water levels in wells penetrating an artesian aquifer fluctuate
continuously, owing to pumping and to natural causes such as baro-
metric and tidal changes, and natural discharge. Changes in baro-
metric pressure are usually reflected as diurnal and longer term
changes of water levels in wells. Changes in tide level often pro-
duce subdued changes of water level in wells adjacent to tidal
waters. An increase in barometric pressure produces a decline of
the water level in an artesian well, by forcing water out of the well
into the aquifer. Conversely, a rise in tide level produces a rise in
water levels in artesian wells because of the increased load and
consequent compression of the aquifer. Another loading effect that
may cause water levels to fluctuate in wells is the weight of trains
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that pass nearby. Water-level fluctuations and the effects of a pass-
ing train are shown on the hydrograph for well Cu-77 (fig. 8). The
small jogs, or vertical lines, are caused by rapid compression of the
aquifer when the trains are passing the well. The larger decline
and subsequent recovery of water levels shown on figure 8 were
caused when nearby wells were turned on and off.
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FIGURE 8.—Graph showing water-level fluctuations in well Cu-77 for the period
February 10-16, 1955.

Although shallow water-table wells are directly and rapidly
affected by changes in the amount of rainfall, there have been no
observed water-level changes in wells in the “200-,” “500-,” and
“700-foot” sands in Calcasieu Parish due to normal variations in
precipitation. However, changes in temperature and rainfall affect
the quantities of water used; this indirectly affects the water levels.
Water levels in wells are lowest during the summer when water
use is highest. The period of low levels may or may not coincide
with a period of low rainfall.



22 GEOLOGY AND GROUND WATER, CALCASIEU PARISH, LA.

RECHARGE AND DISCHARGE

Recharge to water-bearing sands in Calcasieu Parish is from
precipitation and by movement of ground water into the parish
from surrounding areas.

.Recharge to the shallow sands of Recent age is by the movement
of water from the land surface downward to the water table. Water
levels in wells penetrating these deposits usually rise soon after
a rain, especially when the soil is not dry enough to absorb all the
water before it reaches the water table. Water levels in some
water-table wells adjacent to streams rise and fall with stream
levels, indicating that the stream serves both as a source of recharge
and a means of discharge.

Recharge to the Chicot aquifer occurs principally in the outcrop
areas in Beauregard, Allen, Rapides, and Evangeline Parishes. A
part of the rainfall in these areas enters the aquifer and moves
laterally to points of discharge. In general, the amount of water
received is greater than the amount that can be transmitted down-
dip, and consequently the excess water is rejected in the recharge
area. Many of the streams there, such as the Calcasieun River and
some of its tributaries, are hydrologically connected to the aquifer
and may serve as a source of recharge or an area of discharge.

The permeability of the clays within and above the Chicot aquifer
has not been accurately determined. Locally, however, substantial
amounts of recharge to the “500-foot” sand may occur by downward
movement of water from the “200-foot” sand, or by upward move-
ment from the “700-foot” sand, through clays in areas where the
piezometric surface in the “500-foot” is lower than that in the
“200-” and “700-foot” sands. A quantitative estimate of recharge
from these sources is given elsewhere in the report under “Vertical
movement” in the section “Depth of occurrence of fresh ground
water.”

Discharge from the Chicot aquifer occurs by natural means and
by pumping from wells. In the recharge area of the aquifer, the
rejected recharge is discharged naturally into streams; and where
the water level is near the land surface, large quantities of water
are discharged by evapotranspiration. Prior to the start of intensive
pumping of wells in Calcasieu Parish, discharge also occurred
downdip by vertical leakage of water through the confining beds
into other aquifers, into streams, and into the Gulf of Mexico.

Recharge to the Evangeline aquifer occurs in its outcrop area
where rain falls on the exposed surface. The water then moves
downdip in the aquifer to points of discharge. Discharge from
this aquifer in Calcasieu Parish is principally by upward move-
ment through overlying beds into the Chicot aquifer. The amount
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of water moving from the Evangeline aquifer into the Chicot aquifer
is not now known, but it depends on the thickness and permeability
of the intervening beds and the head differential between the
aquifers.

QUALITY OF WATER

The mineral matter in fresh ground water is derived from the
soil and rocks through which the water passes. All minerals are
soluble in water to some extent; common salt is readily soluble,
whereas quartz is considerably less soluble. Limestone is soluble
in water containing carbon dioxide. Because fresh ground water
moves very slowly through some rocks, there is adequate time for
solution to take place and the water to become mineralized. If a
velocity of 0.5 foot per day is assumed, water entering the aquifer
in southern Beauregard Parish and removed from the ground in
central Calcasieu Parish, a distance of 24 miles, would have nearly
700 years in which to assimilate rock materials. Generally, water-
bearing sands containing large quantities of calcium, magnesium,
iron, and aluminum minerals yield hard water, and aquifers com-
posed of pure quartz sand will yield soft water. Some hard waters
may become softened by passing through sediments containing
natural zeolites, which exchange adsorbed sodium for the calcium
and magnesium in the water.

Water samples from selected wells throughout the parish were
collected and analyzed. The results of analyses made available by
companies in the industrial district are included in table 7 in addi-
tion to the results of analyses made in the Quality of Water
laboratory, Austin, Tex., of the U.S. Geological Survey and field
determinations of chloride.

The concentrations of certain dissolved constituents in drinking
water (U.S. Public Health Service, 1946, p. 371-384), which pre-
ferably should not be exceeded in potable water used on interstate

carriers, are shown below:
Concentration

Constituent (ppm)
Iron and manganese (Fe and Mn) 0.3
Magnesium (Mg) 125
Sulfate (S0O,) 250
Chloride (C1) 250
Dissolved solids 500

A concentration of dissolved solids of 1,000 ppm is permissible
if water of better quality is not available. The concentration of
fluoridé must not exceed 1.5 ppm.

The National Research Couricil (Maxcy, 1950) in relating nitrate
concentrations to the occurrence of methemoglobinemia (blue baby
disease) recommends an upper limit of 44 ppm of nitrate as NO; in
water used for infant feeding.
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Because the amount of salt in irrigation waters in southwestern
Louisiana is often expressed as grains per gallon, figure 9 was
prepared so that the concentration of chloride in parts per million
can be converted approximately to grains per gallon of sodium

. CHLORIDE CONTENT, IN PARTS PER MILLION
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F1GURE 9.—Chart for converting parts per million of chloride to grains per gallon of
sodium chloride (NaCl).

chloride. This conversion graph is based on the assumption that
all the chloride present in the water is the result of the solution
of sodium chloride.

TEMPERATURE OF GROUND WATER

The temperature of ground water is often of great importance
to industries contemplating use of the water. Ground water usu-
ally has a more uniform temperature than surface water; conse-
quently, it is more desirable for certain industrial uses. The
temperature of water from the 8 principal aquifers in Calcasieu
Parish ranges from 70° to 79°F. Temperatures of water pumped
from wells in the “200-,” “500-,” and “700-foot” sands are shown
in figure 10. The variations of temperature in wells of the same
depth may be due to friction in the pump and casing, method of
measurement, entrance of water at different levels in different wells
penetrating the same sand, or slight local variations in temperature
at the same depth at different places in a given aquifer. A line
drawn through the greatest concentration of points indicates that
there is a 1°F rise in temperature for about each 70-foot increase
in depth. This thermal gradient is in general agreement with that
determined in other sections of Louisiana (Meyer and Turcan, 1955,
p. 72).
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ROCK FORMATIONS AND THEIR WATER-BEARING
PROPERTIES

Ground water occurs in deposits of Recent, Pleistocene, Pliocene,
and possible Miocene age in Calcasieu Parish. These deposits, con-
sisting of unconsolidated gravel, sand, silt, and clay, contain fresh
water to maximum depths ranging from about 250 feet to about
2,500 feet.

The deposits of Recent age are of small areal extent and supply
only small quantities of water to wells. The deposits of Pleistocene
age contain thick, extensive water-bearing beds that supply prac-
tically all the ground water used in Calcasien Parish. In the
northern part of the parish, deposits of Pleistocene age contain
fresh water throughout their entire thickness, whereas in the south-
ern part salt water is present in the lower part of the deposits.
Data from electrical logs of oil-test wells indicate that the deposits
of Pliocene age contain fresh water only in the extreme northern
part of Calcasieu Parish. At present there are no known fresh-
water wells screened in these deposits in Calcasieu Parish; however,
because of the lack of necessary data it is difficult to correlate exactly
the various formations in the vicinity of DeQuincy with known
aquifers to the south, and it is possible that the sands below a depth
of 500 feet (at DeQuincy) are of Pliocene age. Deposits of this
age supply moderate quantities of water in Beauregard, Allen, and
Evangeline Parishes.
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DEPOSITS OF RECENT AGE

Shallow wells in deposits of Recent age supply small quantities
of water in Calcasien Parish. These wells are generally less than
50 feet in depth and yield an average of only 2 to 3 gpm. The
sands in which the wells are bored or dug range from 1 to 10 feet
in thickness and are local in extent. The exact thickness and areal
extent of the sand phase of the Recent deposits has not been de-
termined; consequently, it is difficult to estimate the hydrologic
characteristics and potential yields of these deposits. The water
is moderately hard and in some places is contaminated, as indicated
by a chloride content as high as 1,300 ppm.

DEPOSITS OF PLEISTOCENE AGE

Locally in Calcasieu Parish there are shallow beds of Pleistocene
age in the Chicot aquifer which provide small quantities of water
for domestic and stock uses. However, the principal water-bearing
sands in the Chicot aquifer in Calcasieu Parish are the “200-foot,”
the “500-foot,” and the “700-foot” sands. (See pls. 3 and 4.) The
“200-foot” sand supplies water to irrigation and public-supply wells
in the eastern part of the parish and to several industrial wells in
the central part of the parish. It is also the primary source for
domestic wells. The “500-foot” sand is the most heavily developed
aquifer in the parish and is the principal source of ground water
for industrial needs and irrigation. The “700-foot” sand supplies
water to the cities of Lake Charles and DeQuincy, to a few nearby
industries, and to irrigators in the south-central part of the parish.

CHICOT AQUIFER
SHALLOW SANDS

A few wells in the southern and central areas of the parish re-
portedly yield water from a bed of oyster shells and associated beds
of silty sand, which occur locally at depths of about 100 feet.
These beds usually yield small quantities (less than 100 gpm) of
hard water for rural supplies. Locally shallow sand lenses, pene-
trated by bored, dug, or drilled wells, supply small quantities of
ground water for domestic and stock uses throughout the parish.
Two wells at the Lake Charles Air Force Base are used for water-
ing animals and have yields of 50 gpm. The amount of water
withdrawn from these deposits is probably less than a quarter of
a million gallons per day and is not considered in the section on
“Withdrawals and their effects.”

Locally, water from shallow wells adjacent to streams containing
salt water may become contaminated when the stream levels are
higher than the ground-water levels. It has been reported that
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some ‘shallow wells in the vicinity of the Houston River yielded
water of high chloride content. However, there is no apparent
contamination of the underlying sands from this source, as indicated
by the chemical analyses of water from the “200-foot” sand in this
vicinity (table 7).

“200-FOOT” SAND

Distribution and thickness—The “200-foot” sand, as shown by the
fence diagram (pl. 83) and cross sections A-A’ and B-B’ (pl. 4),
extends under the entire parish but is irregular in thickness and
depth. In general, the sand is thickest in the southeastern part of
the parish. For example, the log of well 26 (pl. 8) shows the sand
to be 200 feet thick, and that its top is at a depth of 180 feet. At
the eastern edge of the parish the sand is 190 feet thick and occurs
at a depth of 85 feet. (See well 8, pl. 3; well 20, pl. 4.) In the
industrial district, well Cu~92 (well 16, pl. 4) shows the sand to be
70 feet thick and to occur at a depth of 165 feet. At the western
edge of the parish the sand is 20 feet thick in well 12 (pl. 4) and
is at a depth of 175 feet. Although not shown on plates 3 and 4,
the “200-foot” sand in the southwestern part of Calcasieu Parish
splits into two, three, or more separate sands. The general dip of
the top of the “200-foot” sand is southward at a rate of 4 to 10 feet
per mile; however, rapid changes in thickness may locally cause
the dip to vary considerably, as in the southwestern part of the
parish were it increases to 50 feet per mile. (See pl. 6.) The out-
crop and recharge area of the “200-foot” sand is in northern Calcasieu
and southern Beauregard Parishes, where in many places it is
covered by a clay layer up to 75 feet thick. Where the clay layer
is very thick, probably little recharge occurs; however, where it is
quite thin or nonexistent, large amounts of water can move down
into the sand. It is probable that permeable deposits, contained
in the old stream valley now occupied by the upper reaches of the
West Fork of the Calcasieu River, locally penetrate through the
clay layer and provide a means of recharge to the “200-foot” sand
when ground-water levels are below stream levels.

Generally, the “200-foot” sand grades from fine to medium sand
at the top to a coarse sand or gravel at the base. In some places,
as at Sulphur, the finer materials predominate; in the vicinity of
Holmwood, however, there is a complete sequence from fine to
coarse sand. The results of mechanical analyses of formation sam-
ples from well Cu-560, in the industrial district, are presented in
figure 11. The sand grains making up the formation are dominantly
subangular quartz grains slightly iron stained, with a small per-
centage of dark minerals. Where present, the gravel is made up
of chert pebbles.

506361—60——3
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DIAMETER OF GRAINS, IN INCHES
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Figurn 11.~—Cumulative curves showing grain size of materials from the “200-foot” sand.

Hydrology—The “200-foot” sand is used mainly to supply water
for domestic and irrigation purposes. In the western part of
Calcasieu Parish where the aquifer is thin, it provides water only
for domestic use; in the central part it provides water for industrial
use. In the eastern part of the parish, it is the principal source
of water for irrigation and public supply.

Within the industrial district there are two large-capacity wells
in the “200-foot” sand. One well had a reported specific capacity of
50 gpm per foot of drawdown at a yield of 2,000 gpm when installed
in 1940. In the eastern part of the parish, where the “200-foot”
sand supplies most of the water used for irrigation, yields of 10
wells listed in table 7 range from 1,800 gpm to 4,500 gpm and
average 2,800 gpm. The results of a pumping test using wells
Cu-90 and Cu-88 (at Westlake) indicate an average permeability
of 800 gpd per square foot for the “200-foot” sand in the industria}
district (table 2). The average coefficients of transmissibility (7')
and storage (8) determined from a test using wells Cu-497 and
Cu-633 in the vicinity of Holmwood are 260,000 gpd per foot and
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0.00086, respectively. The average permeability of the “200-foot”
sand in this area is 1,500 gpd per square foot. The variation in
permeability in the “200-foot” sand is typical of the Chicot aquifer
throughout southwestern Louisiana and is usually due to texture
changes. At Holmwood, where the texture of the aquifer grades
from fine to coarse sand, the permeability is about 60 percent
greater than at Westlake, where the aquifer is composed primarily
of finer materials.

The curves in figures 12 and 13 were computed by using the
above-mentioned average coefficients of transmissibility and storage
determined for the “200-foot” sand in the Holmwood area. These
curves do not take into consideration hydrologic boundaries and
changes in the character of the aquifer that might exist. The
distance-drawdown curve in figure 12 shows that a well pumping
1,500 gpm for 100 days would cause a theoretical drawdown of
about 6.0 feet at a distance of 1,000 feet. The time-drawdown
curve (fig. 13) shows that a well pumping 1,500 gpm for 1,000 days
would cause a drawdown of 7.5 feet at a distance of 1,000 feet.

Quality of water—Chemical analyses of water from the “200-
foot” sand are given in table 7. The water generally is of the sodium
bicarbonate type, but it contains sufficient calcium and magnesium
as to make it moderately hard to hard. Generally the iron content
is less than 1 ppm; however, locally it may be as high as 8.5 ppm,
as shown by the analysis for well Cu-347. The temperature of the
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water averages about 72°F. The chloride content of water from
this sand is generally less than 100 ppm, except in the eastern part
of the parish where it is as much as 300 ppm and the dissolved
solids are as high as 700 ppm. (See analyses for wells Cu-347,

Cu-640, and Cu-642.)
“§00-FOOT” SAND

Distribution and thickness—The “500-foot” sand is the principal
aquifer in Calcasieu Parish. Its distribution throughout the parish
is illustrated by cross sections A-A4’ and B-B’ (pl. 4) and the fence
diagram (pl. 8). The aquifer has a maximum thickness of 810 feet
in the north-central part of the parish, as shown by the log of well
13 on plate 4, and a minimum thickness of about 25 feet in the
southeast corner of the parish, as shown by well 26 on plate 3.
The variation in thickness throughout the parish is shown by
isopach contours on plate 7. The exact correlation of the “500-foot”
sand northward from Sulphur to the parish line is tentative, owing
to the irregularity of the beds and a lack of adequate subsurface
information. In the southwest corner of Calcasieu Parish, the “500-
foot” sand is between the depths of 590 and 750 feet; at Vinton
it is between the depths of 410 and 600 feet and contains a clay
layer between 470 and 500 feet. Within the industrial district the
sand is about 170 feet thick between the depths of 390 and 560 feet
in well Cu-74, and 200 feet thick (including a 10-foot clay bed)
between the depths of 330 and 530 feet in well 16 (pl. 4). At well 1
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(pL 4), in the vicinity of DeQuincy, the “500-foot” sand is about
195 feet thick between the depths of 165 and 360 feet, and at Iowa,
in the eastern part of the parish, it lies between the depths of 440
and 500 feet. (See well 20, pl. 4.)

Southwest of the industrial district, at well Cu—453, there is a
sand between the depths of about 170 and 345 feet which appears
to be of local extent; however, a study of water levels measured
in this well indicates that it is hydrologically connected with the
“500-foot” sand.

The “500-foot” sand dips southward from the outcrop area in
central Beauregard and Allen Parishes at an average rate of 18 feet
per mile. North of the industrial district, the average rate of dip
is 18 feet per mile, whereas south of this area it increases to about
40 feet per mile. Locally the dip may vary considerably, owing
to the unevenness of both the top and the bottom of the aquifer.

The material composing the “500-foot” sand is gray to brownish
and usually ranges from fine sand at the top to coarse sand and
gravel near the base. Results of the mechanical analyses made of
sand samples from the “500-foot” sand are shown on figure 14.
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The sand consists dominantly of subangular quartz grains (a few
iron-stained) and some dark minerals. The gravel is composed
mostly of chert pebbles. Chunks of carbonized wood are often
found in drill cuttings from layers where large logs were deposited
with the sand and gravel. (See driller’s log of well Cu-653 in
table 8.)

Hydrology—The “500-foot” sand is the most heavily developed
aquifer in Calcasieu Parish. (See table 5.) It supplies water to
the towns of Sulphur, Edgerly, and Vinton, La., and Orange, Tex.;
to a large number of irrigation wells in the area; and to most of the
industries. The amount of water withdrawn from the “500-foot”
sand for each use in 1955 is given in table 5. The “500-foot” sand
is not utilized to a large extent as a source of supply in the south-
eastern part of the parish, where it is relatively thin and consists
of fine sand.

Reported yields from industrial wells screened in the “500-foot”
sand range from 600 to 2,000 gpm. The reported specific capacities
of industrial wells range from about 6 to 75 gpm per foot of draw-
down and average 40. Irrigation wells, pumped to open discharge
generally have greater yields than industrial wells. For example,
the measured yields from two irrigation wells, Cu-635 and Cu—639,
were 3,800 and 2,500 gpm, respectively.

The hydraulic characteristics of the “500-foot” sand were de-
termined by pumping tests made at six separate sites using existing
industrial and irrigation wells. The values of the coefficients of
transmissibility, storage, and permeability are given in table 2. In
the industrial district the average values determined are coefficient
of transmissibility, 190,000 gpd per foot; coefficient of storage,
0.00054; and coefficient of permeability, about 1,200 gpd per square
foot. The permeability of the “500-foot” sand in the northern part
of the parish as determined from a test made at well Be-359 (about
half a mile northeast of well Cu-208) is about 2,000 gpd per square
foot (table 2), whereas to the south in the vicinity of the Calcasieu-
Cameron Parish boundary the permeability decreased to about 1,000
gpd per square foot. (See results of tests of wells Cu-263 and
Cu-59 in table 2). This variation in permeability is due to textural
changes within the “500-foot” sand from south to north, where the
coarser materials predominate. The average coefficient of trans-
missibility determined from pumping tests for the “500-foot” sand
in Calcasieu Parish is 200,000 gpd per foot, which compares reason-
ably well with that (300,000 gpd per foot) determined from a
geometric analysis of piezometric maps (Jones and others, 1954,
p. 149).

On the basis of the assumptions that the aquifer is homogeneous,
infinite in areal extent, and without lateral boundaries, and making
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use of the above-mentioned coefficient of transmissibility of 200,000
gpd per foot and an average storage coefficient of 0.00054, the
curves in figures 15 and 16 were prepared. The graph in figure 16
shows that after 1 year of continuous pumping at 1,500 gpm water
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levels at a distance of 1,000 feet from the pumping well would
decline about 9 feet.

Quality of water—Chemical analyses of water from wells screened
in the “500-foot” sand (table 7) show the water to be moderately
hard and to have a pH range from 6.7 to 8.6. The average of dis-
solved solids is 302 ppm and the chloride content is generally low
in the northern and central parts of the parish where the average
is about 30 ppm. Immediately south of the parish line in Cameron
Parish, several irrigation wells yield water having a chloride content
of 300 to 500 ppm. However, water samples collected in the
southern part of Calcasieu Parish show no widespread salt-water
contamination. Concentrations of chloride of more than 600 ppm
are found locally above salt dome structures. (See analyses for
well Cu-585 in table 7.) The total iron content ranges from 0.04
to 11 ppm, and the average for 28 samples (table 7) is 2.3 ppm.
The temperature of the water averages 7T4°F.

“700-FOOT” SAND

Distribution and thickness.—The “700-foot” sand supplies water
to industries and irrigators and is the source for public supply at
Lake Charles. (See table 5.) The sand is at a depth of about
700 feet in the industrial district near Lake Charles. As shown by
the fence diagram and the cross sections (pls. 8 and 4), the “700-
foot” sand is rather thick and is continuous throughout the parish.
In several places, clay layers divide the aquifer into two or three
separate layers; however, because the clay layers are not continuous,
the sands are considered to be hydrologically connected. The
aquifer has a total thickness of 220 feet in the industrial district.
(See well 7, pl. 4.) It is about 205 feet thick in the eastern part of
the parish (see well 20, pl. 4), 90 feet thick in the western part
of the parish (see well 16, pl. 3; well 11, pl. 4), and 60 feet thick
in the vicinity of DeQuincy in the northern part of the parish
(see well 1, pl. 4).

The regional dip of the sand between wells 1 and 10 on plate 4
is southward at about 10 feet per mile. The dip varies greatly,
as shown by cross section 4-4' (pl. 4) and by the contours drawn
on the top of the “700-foot” sand shown on plate 8. In the central
part of the parish, the dip is nearly flat as far south as the Sulphur
mines in the vicinity of Sulphur, whereas in the area due south of
Sulphur it increases to about 10 feet per mile. In the vicinity of
Moss Lake, the rate of the southward dip increases to 50 feet
per mile.

The “700-foot” sand is generally tan to grayish and grades from
fine at the top to coarse at the bottom, as shown by the cumulative
curves in figure 17. The grains are less iron stained and generally
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FIGURE 17.—Cixmulatlve curves showing grain size of materials from the *“700-foot” sand.

better rounded and finer than those in the “500-foot” sand.

Hydrology.—In 1955 there were eight large-capacity industrial
wells screened in the “700-foot” sand. The city of Lake Charles
derives its entire municipal water supply from six wells screened
in this sand. The reported original yields from the municipal
wells were about 1,200 gpm, and their reported specific capacities
about 32 gpm per foot of drawdown. The reported yields of 15
industrial wells ranged from 800 to 2,200 gpm and averaged 1,500
gpm. The average specific capacity of 7 of these wells was 30 gpm
per foot of drawdown.

Values of the coefficients of transmissibility and storage were
determined in 1942 from wells owned by the Greater Lake Charles
Water Co. (formerly Gulf States Utilities Co.). The average
coefficient of transmissibility is about 180,000 gpd per foot, the
average coeflicient of storage is 0.0006, and the average permeability
is 1,200 gpd per square foot.

The distance-drawdown and time-drawdown curves in figures 18
and 19 are based on coefficients of transmissibility and storage of
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80,000 gpd per foot and 0.0006, respectively. As shown by the
distance-drawdown curve (fig. 18), the drawdown in an observation
well 1,000 feet from a well pumped at 1,000 gpm continuously for
10 days will be about 4 feet. The time-drawdown curve (fig. 19)
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shows that the drawdown in an observation well 1,000 feet from
a well pumped at 1,000 gpm will be about 7 feet after 1 year of
continuous pumping and that if pumped continuously for 20 years
about 50 percent of the total drawdown will have occurred 10 days
after the start of pumping.

Quality of water—Chemical analyses of water from wells screened
in the *“700-foot” sand are given in table 7. Wells screened in this
sand generally yield a moderately hard water that has a greater
sodium-to-calcium ratio than that from the “500-foot” sand. The
iron content averages about 3.2 ppm, and the temperature ranges
from 74° to 78°F. Generally the chloride content of water in the
%700-foot” sand is greater than that in the “200-” and “500-foot”
sands. The curves in figure 20 indicate that there apparently has
been no salt-water contamination of well Cu—463, which is screened
in the “500-foot” sand in the industrial district, whereas the chloride
content of water from well Cu—462, screened in the “700-foot” sand,
has increased from about 25 ppm in 1950 to 220 ppm in 1955.
Moreover, the chloride content in another nearby well screened in
the “700-foot” sand (well Cu-96, fig. 20) had increased to 450 ppm
when it was abandoned in 1951. The chloride content of the water
from public-supply well Cu-8 had increased from 91 ppm in 1940
to 156 ppm in 1956. Well Cu-661, the most recently installed
municipal-supply well in the southern part of the city of Lake
Charles, yielded water having a chloride content of 88 ppm in
September 1956. The chloride content of water from well Cu-151,
an irrigation well screened in the “700-foot” sand in the south-
eastern part of the parish, was 816 ppm in 1955. The reason for
the higher chloride content of water from these wells in the central
and southern parts of the parish may be due to incomplete flushing
of the “700-foot” sand by fresh water. In the northern part of the
parish, the chloride content is less than 30 ppm (see analyses for
wells Cu-7 and Cu—495 in table 7) and current records do not show
any effects of salt-water encroachment,

DEPOSITS OF PLIOCENE AGE
EVANGELINE AQUIFER

Distribution and thickness—The Evangeline aquifer is composed
of sedimentary rocks of Pliocene age which occur throughout south-
western Louisiana. This aquifer is near the surface in northern
Beauregard, Allen, and Evangeline Parishes, where it is overlain
by a thin veneer of Pleistocene deposits (Jones and others, 1954,
p. 57). In Calcasieu Parish it is difficult to identify accurately the
top of the deposits of Pliocene age, as they bear a marked similarity
to the overlying deposits of Pleistocene age. However, on the basis
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of changes in color and texture of the sediment (Jones and others,
1954, p. 69), the top of the Evangeline aquifer which is in the Foley
formation, has been delineated and is shown in the geologic sections
(pl. 4). In Allen and Evangeline Parishes, where several wells
have penetrated the Evangeline aquifer, the sand generally is fine
to medium grained. There is a considerable variation in the thick-
ness of individual sand beds in the Evangeline aquifer. At DeRidder,
in Beauregard Parish, 18 beds of sand in the lower part of the
aquifer, between depths of 800 and 1,000 feet, range from 3 to 115
feet in thickness and average 27 feet (Jones and others, 1954, p. 130).
Generally, the individual sand beds are discontinuous; however, it
appears that each sand bed is connected either above, below, or
laterally with other beds, thus forming a single hydrologic unit
(Jones and others, 1954, p. 180). The Evangeline aquifer is about
1,000 feet thick in the vicinity of DeQuincy, where it contains fresh
water. Southward, in the industrial district, it contains salt water
throughout its entire thickness of about 2,000 feet.

Hydrology—The permeability of the sands in the Evangeline
aquifer (estimated to be 250 to 1,000 gpd per square foot) is gen-
erally lower than that in the overlying Chicot aquifer, as would
be expected considering the finer grain of the materials making up
these sands (Jones and others, 1954, p. 131). The specific capacity
of 10 wells tapping the Evangeline aquifer in southwestern Louisiana
ranged from 2 to 20 gpm per foot of drawdown, as compared to the
average specific capacities of 24 to 40 gpm per foot of drawdown
of wells in the Chicot aquifer. A test well (Cu-666) was drilled
to a depth of 2,204 feet and was screened opposite a sand of
Pliocene age between depths of 930 and 990 feet. The water level
was 49 feet below the land surface, and the yield was 220 gpm—
the specific capacity was 2. This is the only well known to have been
screened in the Evangeline aquifer in Calcasieu Parish.

Quality of water—In adjoining parishes where the Evangeline
aquifer is a source of fresh water, the water is of the sodium bi-
carbonate type, very soft, slightly alkaline, low in chloride content,
and free of excessive quantities of dissolved iron (Jones and others,
1954, p. 137). Where fresh it is excellent for public supply, al-
though locally it may be yellowish or brownish. This color is
probably due to colloidal organic matter, and the water generally
is not considered harmful for human consumption.

As shown by data from electrical logs of test wells, the Evangeline
aquifer contains salt water in the industrial district. The water
from well Cu-666, near the industrial district, contains about 14,000
ppm of chloride; this substantiates data from electrical logs. In
the northern part of the parish, the aquifer contains fresh water
(having less than 250 ppm of chloride) throughout.
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DEPOSITS OF MIOCENE AGE

Electrical logs of oil-test wells indicate that throughout most of
Calcasieu Parish the sands of Miocene age contain salt water. How-
ever, according to electrical logs, fresh water occurs in a few thin
sands of Miocene age between depths of 1,500 and 2,500 feet in the
extreme northern part of the parish. Because no known water wells
penetrate these sands in Calcasieu Parish, no information on their
water-bearing characteristics is available.

WITHDRAWALS AND THEIR EFFECTS
GENERAL CONDITIONS

A total of about 105 mgd (million gallons per day) of water was
withdrawn from wells in the principal sands of the Chicot aquifer
in Calcasieu Parish in 1955. This estimate of withdrawal is based
on ground-water use as reported by industries, measured discharge
of some wells, and data supplied by municipalities. Of the 105 mgd
pumped, about 66 mgd was used by industries, 27 mgd by irrigators,
8 mgd by municipalities, and 4 mgd for rural supplies. Of the
101 wells listed in table 6 as industrial-supply wells, 40 are for
oil-field supply. Wells used for supply during drilling operations
are temporary, and the present (1956) estimated pumpage from
these wells is 0.25 mgd. This small amount is not listed in the
total withdrawals in table 5.

Since 1955, rice has been included under the Federal price-support
program. In Calcasieu Parish this program has resulted in a decline
in rice acreage from an average of 77,000 acres a year during
1945-54 to about 63,000 acres a year during 1955-56. However, this
decrease in acreage has not resulted in a significant decline in the
amount of ground water used for irrigation. It appears that the
total amount of water pumped is affected more directly by the
amount of rain during the growing season than by the change in
acreage planted. It is probable, however, that a continued decline
in the acreage of rice will result in a general reduction in the
amount of ground water pumped for irrigation. The relation of
rainfall to pumpage for irrigation purposes from the Chicot aquifer

TABLE 5.—Ground-water pumpage, in thousand gallons per day, in Calcasieu
Parish in 1966

Source Municipal | Industrial | Irrigation Rural Total Percent

of total
“200-foot”” sand. .. cceccceemancon 150 3, 000 7,860 5?) 11,010 10.5
“500-foot’’ sand. ... 1,700 50, 700 17,000 ?) 69, 400 66.0
“700-foot” sand._ . __.__._.__.__ 8, 000 12, 300 2, 500 (9] 20, 800 19.7
All sands (undifferentiated)_.... - 4,000 4,000 3.8
TOta). oo 7,850 66, 000 27,360 4,000 105,210 | oo
Percent of total.._...... 7.5 62,7 26.0 3.8 100
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is shown in figure 21. The graph shows that pumping for irriga-
tion generally is inversely related to rainfall during the rice-growing
season. A comparison of rainfall and pumping for rice irrigation
for 1954 and 1955 clearly illustrates this relationship. In 1954,
when there was a total rainfall of 13.5 inches during the rice-growing
season, about 53,000 acre-feet was pumped; in 1955 there was a total
rainfall of 31 inches during the rice-growing season, and pumpage
decreased to about 31,000 acre-feet. In 1954, moreover, 84,000 acres
of rice was irrigated by 53,000 acre-feet of ground water, and in
1956 only 58,200 acres was irrigated, but the amount of ground
water used increased to about 57,500 acre-feet. The rainfall during
the rice-growing season in 1956 was 12.71 inches. The poor correla-
tion for the years 1952 and 1953 is due to exceptionally heavy rains
occurring within short periods of time during the rice-growing
season. Because ground-water levels are directly affected by pump-
ing, they declined rapidly during 1948 and 1951 (fig. 22) when
rainfall during the growing season was below normal.

IRRIGATION PUMPAGE, IN
THOUSANDS OF ACRE-FEET,
IN'CALCASIEU PARISH

N

o (o] o

09

1947

1948

1949

1950

1951

1952

1953

1954

1956

1956

D ~n [e]

o o

INCHES OF RAINFALL

DURING PERIOD APRIL-
AUGUST 1947-56

Ficure 21.—Graph showing the relation between pumpage from the Chicot aquifer and
rainfall during the rice-growing season.
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The quantity of water used from the Chicot aquifer for rural
needs is based on an estimated per capita use of 125 gpd (Jones
and others, 1954, p. 204) and a rural population of 32,133 (1950
census). This allows for gardening and stock supply and use by
small businesses. It is reasonable to assume that practically all the
water required for rural supplies is obtained from wells because
of the availability and easy accessibility of a potable ground-water
supply. All municipalities in Calcasieu Parish are dependent upon
wells that tap the Chicot aquifer.

Practically all the ground water pumped in Calcasieu Parish is
removed permanently from the aquifers. Water used is discharged
into a network of drainage canals and streams which eventually
flow to the Gulf of Mexico. There may be, and probably is, some
local influent seepage from streams, and such recharge may include
small quantities of used ground water. However, this amount is
probably negligible and is not considered in the overall computation
of ground-water use.

The concentration of pumping in the industrial district has re-
sulted in this area having the lowest water levels in the Chicot
aquifer in southwestern Louisiana. In the central part of this
district the greatest water-level decline, to slightly more than
100 feet below sea level, has been in the “500-foot” sand. The
average annual water-level decline in southwestern Louisiana is about
1 foot (Fader, 1957), whereas the present average annual decline in
the principal sands in Calcasieu Parish is as great as 3.5 feet.

CHICOT AQUIFER
“200-FOOT” SAND

PUMPAGE

The first recorded well near Lake Charles in the “200-foot” sand
was a drilled industrial well constructed prior to 1903 and was
known as Reiser’s Machine Shop well. It is reported that the
altitude of this well was about 13 feet and that the well was known
to flow to 17 feet above the land surface in 1903 (Harris and others,
1905, p. 59). The first large-capacity industrial well in this sand
was constructed in 1940 near Westlake, La. Available records in-
dicate that the “200-foot” sand supplied water to the first irrigation
wells in the parish which were drilled about 1900 (Harris and others,
1905, p. 55-59). In the “200-foot” sand there are presently three
large-capacity industrial wells in the vicinity of Westlake (pl. 2),
in addition to public-supply and many irrigation wells in the
southeastern part of the parish.

506361—60—4
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Withdrawals from the “200-foot” sand have gradually increased
from little or nothing in 1900 to an average of about 11 mgd in
1955 (table 5). In 1955 the sand supplied 0.15 mgd for municipal
purposes, principally at Towa; 3.0 mgd for industrial purposes in
the vicinity of Westlake; and 7.9 mgd for irrigation, principally
in that part of the parish east of the Calcasieu River.

EFFECTS OF PUMPING

Water-level measurements made in wells screened in the “200-
foot” sand are shown graphically on figure 25 and are reported in
table 6. The measured water level in well Cu—45, in the city of
Lake Charles, was 27.15 feet below the land surface on January 20,
1943, and 53.44 feet below land surface on March 18, 1956 (table 6);
this decline of 26.29 feet during the 13-year period averages 2 feet
per year. Southeast of Lake Charles, near Holmwood, the average
yearly decline in well Cu—451 was 2 feet for the period 1947 to 1956
(fig. 22). The net water-level declines are computed from measure-
ments made in the spring prior to the beginning of rice irrigation,
as those measurements indicate more accurately the level of maximum
recovery for the year. Since 1946 the average annual water-level
decline has been less than 2 feet (see graphs for wells Cu-847 and
Cu-640 on fig. 22) in the eastern part of the parish, where the “200-
foot” sand is the principal source of water for domestic, agricultural,
and municipal purposes. The water-level decline in well Cu—45 is
closely representative of wells in the industrial district. Because of
a pronounced decrease in the use of water for rice irrigation during
1955, the water levels showed a net recovery of as much as 3 feet
from the spring of 1955 to the spring of 1956.

“500-FOOT” SAND
PUMPAGE

The first recorded drilled well in the “500-foot” sand was an
industrial well 6 inches in diameter, owned by the Bradley and
Ramsey Lumber Co. in Lake Charles. In 1903 this well had the
largest natural flow (210 gpm) of any well in the State (Harris and
others, 1905, p. 58). It is estimated that the static water levels in
the “500-foot” sand in 1903 were about 20 feet above sea level. In
1934 pumpage from this sand was relatively small, and most of the
wells flowed when completed. After the industrial expansion of the
Lake Charles area (1934), pumpage gradually increased from a
negligible amount in 1934 to 69.4 mgd in 1955, of which about
50.7 mgd (see table 5) was withdrawn from the “500-foot” sand for
industrial purposes in Calcasieu Parish.

EFFECTS OF PUMPING

Water levels—Throughout the parish, water levels in the “500-
foot” sand have declined steadily during the period of record. In
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the area outside the industrial district, they declined at an average
rate of about 2 feet per year during 1943-56, as shown by the
hydrographs of wells Cu-115, Cu-120, Cu-208, and Cu-228 (fig. 23).
The wells outside the area of heavy industrial and public-supply
pumping reflect the regional water-level trend and seasonal declines
caused by pumping for rice irrigation. The result of decreased
seasonal pumping for rice irrigation in 1955 is shown graphically
in figure 23; the 1956 spring water levels were higher than those
measured the previous spring. The net water-level recovery in these
wells for the year ranged from 2 to 4 feet.

In the industrial district, water levels declined at an average
rate of about 1.4 feet per year during 1903-56; however, since
1934, when industrial development started on a large scale, water
Jevels have declined at the average rate of about 2.9 feet per year.
The average declines were based upon reported levels in 1903 and
1934 and measured levels in well Cu-22 (fig. 24) since 1943. This
well is within the industrial district but in an area where the levels
are not affected by nearby heavy pumping. The 1956 spring water
levels in this well are about 3 feet below that measured in the spring
of 1955. This suggests that the water-level fluctuations in well
Cu-22 are caused primarily by variations in local industrial pumping.

The hydrograph (fig. 25) of water levels measured in well Cu—445
in the industrial district shows an average annual decline of about
5 feet during 1946-56. As shown in figure 25, the average daily
municipal and industrial pumpage from the “500-foot” sand in the
industrial district and adjoining communities in 1945 was 21 mgd,
:and in 1956 it was 53 mgd, representing an increase of 150 percent.
‘The hydrograph of well Cu—445 reflects this increased pumping.
‘"The annual fluctuation, starting with a decline in the spring and
.ending with a recovery in the fall, is due to changes in industrial
use as well as seasonal pumping for agricultural purposes.

Although the present decline of water levels in the areas of heavy
‘pumping is relatively large, as compared to that in the other sands,
it is not excessive and must be expected in order to provide a
:gradient sufficient to move the required amount of water into the
areas of pumping. A wider spacing of wells, as new ones are
-drilled to replace old wells, would minimize the amount of inter-
ference between them. Moreover, if the total pumpage is not
‘increased, wider spacing of wells will result in a decrease in the
rate of water-level decline in the industrial district.

Analysis of piezometric map.—Calcasieu Parish is included in the
:area covered by piezometric maps for the year 1903 and the period
1944-51 in two recent reports, one (Jones and others, 1954) pub-
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lished by the Louisiana Geological Survey and the other (Jones and
others, 1956) published by the U.S. Geological Survey. Maps for
the period 1952-55 are included in three reports published by the
Louisiana Geological Survey, Department of Conservation, and the
Louisiana Department of Public Works (Fader, 1954, 1955, and
1957).  Piezometric maps of the “500-foot” sand in Calcasieu Parish
for the months of September 1948, October 1946, and September
1949 are included in an open-file report issued in 1950 (Jones).

A piezometric map of the “500-foot” sand was prepared for this
report from water-level measurements made during September 1955.
(See pl. 5.) Contour lines connecting points of equal water-surface:
elevation in wells used as control points show the altitude to which
water rose in wells screened in the “500-foot” sand. Water-level--
contour (piezometric) maps indicate, directly or indirectly, the di-
rection of ground-water flow, areas of recharge and discharge,.
ground-water divides, water levels with reference to a known datum,
and effects of pumping; and when used with other hydrologic data,.
they show the rate of movement. Moreover, by comparing successive
maps, changes in ground-water storage may be computed.

The direction of flow of ground water is downgradient along flow
lines—lines crossing all contours at right angles. The direction of
movement of the water in the “500-foot” sand in Calcasieu Parish
is toward areas of heavy pumping. This is in contrast to conditions.
in 1903, when there was little or no pumping and the direction of’
movement throughout the parish was southward (Jones and others,.
1954, pl. 17).

Pumping tests on both industrial and irrigation wells were made
at six separate sites. One purpose of the tests was to determine the-
hydraulic characteristics of the aquifer so that the effect of with-
drawals of water could be predicted.

The transmissibility of an aquifer determined by pumping tests can:
be verified by comparing the quantity of water pumped from an area
with the quantity of water moving into the area as calculated by
Darcy’s law and data from the piezometric map. Darcy’s law is ex~
pressed as—

Q=PIA )
where—
@ is quantity of discharge per unit time
P is permeability
I is hydraulic gradient

A is cross-sectional area through which water percolates.
This equation can be rewritten by substitution in the following manner:

Q=1 I(Lm)=TIL 3)
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where—
T

m
T is transmissibility
Ais Im
L is length, normal to direction of flow, of the section through
which the water moves
m is thickness of aquifer.
The hydraulic gradient between the contour lines is given by the
formula
I=g=__c___=c_£ (4)
d B/L B
where—
¢ is contour interval
d is average distance between contours
B is area between contours
. B
dis T,.
By substituting equation 4 into equation 3 the expression may be

written—

_ Loy TeL2 (5)

where—

Q is expressed in gallons per day

T is in gallons per day per foot

¢ is in feet

L is in miles

B is in square miles

By use of formula 5 and data from the piezometric map, the amount

of water flowing across the —60- and —70-foot contour lines (pl. 5)
in the vicinity of well Cu—445 can be calculated as follows:

0 190,000<X10X (13.25)2
v 18.4

=18,000,000 gallons per day flowing
across the —70 foot contour
when—
T is average coefficient of transmissibility of the “500-foot” sand
in the industrial district=190,000 gpd per ft
L is calculated length and equals (17.754-8.75)~+-2=13.25 miles;
where the length of the —60-foot contour around well Cu—445=
17.75 miles and the length of the —70-foot contour around well
Cu—445 equals 8.75 miles
B is area between the —60- and —70-foot contours and equals
18.4 square miles; where the area encompassed by the —60-foot
contour equals 24.4 square miles and the area encompassed by
the —70-foot contour equals 6.0 square miles
¢ is contour interval and equals 10 feet.
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The reported total pumpage from the “500-foot” sand within this
area is 20.5 mgd, which results in a difference of only 12 percent
from that calculated (18.1 mgd). A similar analysis made of the
amount moving across the —70-foot contour in the vicinity of well
Cu-T7 shows that, when the transmissibility 7' equals 160,000 gpd
per foot (table 2), about 36 mgd flows across the —70-foot contour
toward the area where about 32 mgd is being pumped from the
“500-foot” sand. The difference between the actual and calculated
values is 14 percent. The relatively close agreement of the amount
pumped and the calculated amount moving into the areas verifies
the values of transmissibility determined by pumping tests.

With a coefficient of transmissibility based on an average perme-
ability and thickness of the “500-foot”” sand in the area being con-
sidered, the amount and rate of water moving northward into the area
encompassed by A4, B, C, and D (pl. 5) were calculated by formulas 5
and 6 as follows:

o=TeL?_150,000X10 12*
B 46.9X7.5X10

=60,000 cu ft per day (450,000
gpd) per 1-mile length of —40-
foot contour

where—

L is calculated length and equals 12 miles
The length of AB (—30-foot contour) equals 14 miles
The length of CD (—40-foot contour) equals 10 miles
B is area encompassed by A, B, C, and D and equals 46.9 sq miles
¢ is contour interval and equals 10 feet
1 cu ft water equals 7.5 gallons
T is transmissibility and equals 150,000 gpd per foot.
The velocity or rate of movement of water northward between
points C and D can be calculated as follows: ’

72 (quantity in cu ft per day) (6)
A (effective area in sq ft)

thus—
V=%=0.38 foot per day=0.026 mile per year
where—
@=60,000 cu ft per day per mile,
A=160,000 sq ft (assuming a porosity of 25 percent and an
aquifer thickness of 120 ft, the effective area per mile
through which the water moves is 120X5,280X0.25

=160,000 sq ft).
The average distance between the —30- and —40-foot contour lines
within the area ABCD is 3.9 miles. On the basis of the above-

calculated velocity, it would therefore require about 150 years for
the water to move this distance at the present rate of pumping.
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The amount and rate of movement of ground water from the north
into the area of heavy pumping was calculated in a similar manner for
the area marked EFGH (pl. 5), as follows:

2 2
Q= T%L =3°°'°1%°>z<712;<i50‘5) —330,000 cu ft per
: day (2,500,000gpd)
per l-mile length
of —40-foot con-

tour between points
Eand ¥
and—
_Q_ 330,000 _ _ .
=2=330,000— " foot per day=0.07 mile per year
‘where—

A=250X5,280X0.25.

At the above velocity the time required for water to move from
the —80-foot contour to the —40-foot contour within the area EFGH
would be 18 years. The calculated velocities are based on the as-
sumption that the water moves at a uniform rate throughout the
thickness of the aquifer.

Within the areas considered the rate of movement southward
is about three times that of the rate of movement northward and
the quantity entering the area from the north is about six times
‘that from the south where the “500-foot” sand contains salty water.

Piezometric maps may be used to outline areas of heavy pumping
and, if the altitude of the land surface is known, to determine the
static water level below the land surface in any locality. For ex-
ample, plate 5 shows the —80-foot contour passing near well Cu—445,
where the altitude of the land surface is 12 feet. Consequently,
‘the depth to water in wells penetrating the “500-foot” sand in the
vicinity of Cu—445 was 92 feet below the land surface in September
1955. The close relationship between water levels and pumping
is shown by comparing the map for September 1955 (pl. 5) with the
maps for 1943, 1946, and 1949 presented by Jones (1950, figs. 4, 5,
and 6). The areas in which water-level declines were most significant
were central and southeastern Calcasieu Parish, which were also
areas of heavy pumping. The piezometric surface in the central
part of the parish in 1943 was about 25 feet below sea level, whereas
in September 1955 it was 100 feet below sea level. In the south-
-eastern part of the parish, the piezometric surface declined from
6 feet below sea level in September 1943 to 30 feet below sea level
in 1955.
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“700-FOOT” SAND
PUMPAGE

The first known wells in the “700-foot” sand, wells Cu-186 and
Cu—431 (table 6), were completed in 1918 and are not now in use
because water levels have declined below the pump settings. The
original yields of the wells and the water levels were not recorded.
The first known large-capacity industrial well tapping the “700-
foot” sand is Cu-92 near Westlake. This well had a reported yield
of 2,200 gpm and a static water level of 21 feet below land surface
when drilled in 1942.

As shown in table 5, the “700-foot” sand yields about 6 mgd for
municipal supplies, 12.3 mgd for industrial use, and 2.5 mgd for
irrigation. In 1956 there were six municipal and eight industrial
wells screened in this sand. The average municipal and industrial
pumpage in the vicinity of Lake Charles has increased from 4 mgd in
1945 to 17.6 mgd in 1956, or about 300 percent. (See fig. 26.)

EFFECTS OF PUMPING

The water level in well Cu-3, in the “700-foot” sand, has declined
from 12 feet below the land surface in 1940 (table 6) to 68 feet
below the land surface (fig. 27) in January 1956 (the time of maxi-
mum recovery), which represents an average annual decline of
3.5 feet for the 16-year period. Well Cu-3 is in the principal
public-supply well field in Lake Charles. The hydrograph of well
Cu—446 (fig. 26) shows that water levels have declined in the in-
dustrial district from about 26 feet below the land surface in
April 1946 to 64 feet below the land surface in April 1956, or an
average of 3.8 feet per year over the 10-year period. The graph
of well Cu-125 (fig. 27) shows that water levels 3 miles southwest
of the industrial district have declined from 10 feet below the land
surface in April 1944 to 52 feet below in April 1956, or an average
annual decline of 3.5 feet per year for the 12-year period. In the
rice-farming area southeast of Lake Charles, the average annual
decline, based upon records for Cu-173 (fig. 27), has been 2.6 feet
since 1947. Thus, the water-level records indicate a general and
consistent water-level decline in the “700-foot” sand throughout
the parish.
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DEPTH OF OCCURRENCE OF FRESH GROUND WATER

A map (plate 9) of Calcasieu Parish showing the maximum depth
of occurrence of fresh ground water was prepared from data ob-
tained from electrical logs of oil-test wells. The contour lines on
the map connect points of equal altitude below mean sea level at
the base of the fresh-water-bearing section. The base of this sec-
tion is quite level throughout the southern and extreme eastern
parts of the parish. Scattered over the entire area are mounds of
salt water, which occur over some of the oil fields in the parish. At
the Starks field, salt water occurs within 200-300 feet of the land
surface, whereas within 2 miles around the field the depth to salt
water is about 800 feet. Although the mode of occurrence of these
mounds of salt water is not fully known, they may be due to up-
ward movement of salt water along fault planes cutting fresh-
water-bearing zones, displacement of salt-water-bearing beds upward
so they are in contact with those containing fresh water, contamina-
tion of fresh-water-bearing sands during drilling of oil or other deep
wells, or contamination of fresh-water-bearing sands by movement
of salt water through defective well casings.

There is a rather abrupt increase in thickness of the fresh-water-
bearing section north of the Houston River. The base of the fresh
water is at a depth of 800 feet near Sulphur, 1,000 feet at the
Houston River north of Sulphur, and 2,500 feet north of DeQuincy.
This change in thickness of the fresh-water body probably marks
the southern extent of flushing of the deeper sands by fresh ground
water. Electrical logs of oil-test holes drilled in this area show
fresh-water-bearing sands underlying those containing salt water.
This interfingering of sands containing fresh and salt water is not
fully understood but may be due to differences of head in, and
permeability of, the sand beds; for example, other things being
equal, the salt water would be flushed more rapidly from sands
having a relatively high permeability than from those having a
low permeability.

SALT-WATER ENCROACHMENT

The chloride content of water is increasing in the “200-foot” sand
in the vicinity of Towa, in the “500-foot” sand in the vicinity of the
Starks oil field, and in the “700-foot” sand in the industrial district.
The source of this salt water is not the overlying streams, lakes,
or gulf but is within the sands themselves or the underlying or
overlying sands containing salt water. Salt-water encroachment
can occur by the lateral movement of saline water through a forma-
tion, vertical movement through confining materials, movement in
the vicinity of salt domes and associated structural features, and
leakage through defective wells.
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LATERAL MOVEMENT

The sand and gravel of the aquifers in Calcasieu Parish probably
were deposited in an estuarine or near-shore environment, where
saline water was trapped in the aquifers. Rain falling on the ex-
posed surfaces of the sands and gravels served to flush out the salt
water. The southern extent of this flushing is dependent upon
the time available since deposition of the sand and upon the rate
of movement of water in the aquifer. Because the aquifers of
Calcasieu Parish pinch out toward the south, the rate of movement
of the water under natural conditions was probably governed by
vertical seepage from the sands through overlying confining beds.

Originally the direction of movement of the water in the prin-
cipal sands in Calcasieu Parish was southward and served to push
the fresh water-salt water interface southward into southern Caleca-
sieu and Cameron Parishes. Pumping has caused the hydraulic
gradient to be reversed in the southern part of Calcasieu Parish,
and ground water is moving northward toward areas of heavy with-
drawals. Because of the lack of definitive observation wells, the
exact location of the fresh water-salt water interface in the sands
is not known. However, an approximation of the time required
for the water to move from the southern edge of the parish toward
the area of heavy pumping may be made by the method described
in the report under “Analysis of piezometric maps.” TUnder exist-
ing conditions the rate of movement is very slow, and many years
would elapse before the salt-water interface could reach the industrial
district.

The trend of chloride concentration in water from a large-
capacity well (Cu-588) in the “500-foot” sand in the southern part
of the industrial area is shown graphically in figure 28. For the
past 4 years the chloride content of water from well Cu-588 and
other wells in the southern part of the parish has been more or less
constant, indicating that the salt water within the “500-foot” sand
has not moved northward into the industrial district.
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F1cURE 28.—Graph showing the chloride content of water from well Cu-588.
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The chloride content of water from wells screened in the “700-
foot” sand is given in table 7. Within the industrial district, the
chloride content of water pumped from the “700-foot” sand has in-
creased more rapidly than in other known areas of increasing
chloride. This increase of chloride in the industrial district is shown
graphically on figure 20. In well Cu-96 (736 feet deep) the chloride
content increased from 285 ppm in 1945 to 450 ppm in 1951. In
well Cu-98 (767 feet deep) the chloride content increased from
95 ppm in 1945 to 340 ppm in 1952. Records of the quality of
water from well Cu-462 (724 feet deep) show that the chloride
content increased from 20 ppm in 1949 to 215 ppm in 1955. Well
Cu-986, drilled in 1943, was put on a standby basis in 1947 because
of the high concentration of chloride in the water. During 1947-51
well Cu-96 was pumped only for the purpose of determining the
chloride content of the water. Well Cu-98 was put into production
late in 1942, was retired to standby basis in 1950 and was pumped
only to obtain water for determinations of the chloride content
during 1951-52. The progressive contamination of the “700-foot”
sand, as shown on figure 20, indicates that local contamination is
by residual salt water in the lower part of the sand or by the
advance of a nearby salt-water interface as the result of pumping.

VERTICAL MOVEMENT

In an area such as Calcasieu Parish, where fresh-water-bearing sands
overlie and may be separated from salt-water-bearing sands by a
relatively thin clay layer, movement of salt water through clay into
fresh-water-bearing sands can occur if the hydrostatic head in the fresh-
water-bearing sand is less than that in the salt-water-bearing sand.
A theoretical example of this type of contamination can be considered
under the following assumptions: The clay underlying a fresh-water
aquifer is 50 feet thick; the difference in head of the water contained
in the two aquifers is 10 feet; and the permeability of the clay is
0.2 gpd per square foot (Wenzel, 1942, p. 13). Then from formula (2)

Q=PIA

0.2X 10X 1X (5,280)2
50

=1,100,000 gallons per day
per square mile.

Although no permeability measurements of clay have been made
in Calcasieu Parish, the above example clearly shows that, con-
sidering the areas involved, significant amounts of water can move
through a relatively thick clay bed. As indicated by the increasing
chloride content of the water, there may be contamination of the
700-foot” sand by underlying salt-water-bearing sands in the vicinity
of the Lockport and Sulphur Mines oil fields.
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Another way in which salt water can enter fresh-water aquifers
is by downward movement of saline water from shallow sands into
the deeper fresh-water-bearing sands. In Calcasieu Parish, water
from well Cu-562, which is 22 feet deep, has a chloride content of
1,320 ppm (table 7). Because of the higher water level in the
shallow sand, this saline water could migrate to deeper fresh-water-
bearing sands. Sufficient data to indicate conclusively whether this
type of contamination is occurring in Calcasien Parish are lacking.

MOVEMENT IN VICINITY OF STRUCTURES

The contamination of fresh-water-bearing sands by movement of
salt water upward through the disturbed sedimentary rocks overlying
salt domes has been suggested as an explanation of the salt-water
mounds (pl. 9) overlying many oil fields in Calcasieu Parish.
However, Winslow and Doyle (1954, p. 30) suggest that “some of the
apparent contamination may be the result of a lack of circulation
rather than actual contamination from the salt or underlying salt-
water sands.” At the Starks dome, water from wells Cu-613 (85
feet deep) and Cu-585 (483 feet deep) had concentrations of
chloride of 430 ppm and 907 ppm, respectively. No hydrologic
boundaries that might indicate the presence of faulting in this area
were determined during the pumping test made on these and other
wells. For this reason, contamination of the shallow sands by the
movement of saline water along fault planes is not considered to
have been effective in this area.

DEFECTIVE WELLS

Fresh-water-bearing sands can be contaminated by the movement
of salt water through defective wells. Wells having leaky casings
may serve as effective conduits for the passage of salt water into
sands containing fresh water. This means of contamination has
been described in reports on other areas (Thompson, 1928, p. 98-
107; Sayre, 1937, p. 77; Bennett and Meyer, 1952, p. 158-173; Piper
and others, 1953). Although such contamination has not been
proved in Calcasieu Parish, it may occur to some degree in abandoned
oil and sulfur wells.

CORRECTIVE MEASURES

It will be necessary to continue the collection of data on the
location of salt water in Calcasieu Parish to determine the sources
of local contamination. After the sources are determined it may
be possible to inaugurate corrective measures to prevent the spread
of contamination. Such measures may include protective pumping,
the repair qf leaky casings, control of discharge of water from
wells, or other methods designed to meet specific problems.

506361—60——5
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WELL CONSTRUCTION AND METHODS OF LIFT

EXPLORATORY METHODS

Generally when a well or well field is to be installed, test holes
should be drilled to determine the occurrence of the fresh-water-
bearing sands. During drilling, an accurate record should be made
of the beds penetrated, the drilling time required, and formation
samples collected. After the test hole has been drilled to the
specified depth, it is desirable to make an electrical log for cor-
relation purposes and to determine the occurrence of sands con-
taining fresh water. If the data collected from the test hole
indicate favorable conditions, the hole is reamed to the desired
diameter, and the supply well installed.

The electrical log is a record of the potential and resistivity of
the formations penetrated by the well bore. The spontaneous-po-
tential curve (in millivolts) is generally shown as a single trace
on the left side of the conventional commercial electrical log, and
the resistivity curves, on the right side. In the gulf coast area,
of which Calcasieu Parish is a part, the spontaneous-potential curve
generally has a positive deflection opposite fresh-water-bearing sands
and a relatively large negative deflection opposite salt-water-bear-
ing sands. In Calcasieu Parish the resistivity reading (measured in

-._.—Ohlﬁlm'q) generally is high opposite sands containing fresh water

and low (less than 20M opposite salt-water-bearing sands and
m pp g

shales. This selection of 20 ohms for determining fresh-water-
bearing sands from electrical logs is based upon a correlation of
resistivity readings from logs and quality-of-water data in south-
western Louisiana.

A drill-stem test may be made if it is necessary to determine
precisely the quality of water. A short length of screen is attached
to the drill stem and is set opposite the sand to be tested. To
prevent contamination of the water, packers are usually set above
and, if needed, below the section being tested. After an adequate
water sample is collected, the drill stem and screen are removed
from the hole. Drill-stem testing may be used also to obtain water-
level measurements and data on the potential yield of a supply well.

CONSTRUCTION

All the industrial, municipal, and irrigation wells, and most of the
rural supply wells in Calcasieu Parish have been drilled by the
hydraulic-rotary method. The drilling is done by rotating a bit on
the end of a drill-stem pipe which is screwed onto the kelly, a sec-
tion of drill pipe, either square or ribbed that fits into the drive
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bushing in the rotary table on the derrick floor. A mud fluid,
sufficiently viscous to seal up the walls of the hole and to carry the
cuttings to the surface, is pumped, under pressure, down the drill
pipe and out through holes in the bit. Jetted against the bottom
of the well with high velocity, the fluid is deflected upward to the
surface between the drill pipe and walls of the hole carrying the
drill cuttings.

Another recently developed method used in some areas of Louisiana
for drilling water wells is the reverse-rotary method. In this
method clear water flows from a pit on the surface down the an-
nular space between the drill pipe and walls of the hole. The
cuttings and water are returned in an ascending stream through the
drill-stem pipe to the clear-water pit. A large pit and source of
clear water are needed to replace water dissipated in permeable
zones and to maintain a relatively constant head to prevent loss of
circulation. After drilling is completed it is necessary that this
head be maintained until the casing and screen are set. The principal
advantage of the reverse-rotary method is that clear water is used
for drilling and consequently the water-bearing material near the
bore hole is not clogged with drilling mud. For this reason the
well generally can be developed in a shorter period of time. How-
ever, most of the reverse-rotary rigs presently (1956) in use re-
portedly have not been used to drill below a depth of about 600 feet.
It has been reported that newer techniques and developments will
allow reverse-rotary drilling to greater depths.

The principal components of a typical industrial or irrigation
well and its pumping equipment are shown in figure 29. The pur-
pose of the pit casing is to provide ample space for installation
and submersion of the pump. Where water levels are declining, as
they are in Calcasieu Parish, care should be taken to set a sufficient
length of pit casing so that the pump bowls will be deep enough
to prevent loss of suction. When the pumping level declines below
the pump bowls, the quantity of water delivered decreases rapidly
until the pump breaks suction. If the pump bowls are set at the
bottom of the pit casing and the water levels decline below the
limit of suction lift, it is necessary either to install a smaller pump
with less capacity in the well casing below the bottom of the pit
casing or to construct a new well.

In Calcasieu Parish there are two general types of wells: a gravel-
pack well made by reaming the hole to a large diameter (as much
as 28 to 32 inches) in the sand to be screened, and placing sized
gravel around the screen; and the so-called natural-pack well in
which the screen is set opposite the sand without introduction of
gravel. In natural-pack wells the size of the openings in the screen
1s such that the finer grained 40 to 70 percent of the sand grains,
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Figure 29.—Typical irrigation well,

as shown by the mechanical analysis, will pass through the screen
and into the well. In irrigation wells the finer grained 90 percent
of the sand grains is allowed to pass through the screen.

The well is developed by backwashing, surging, crosswashing, or
overpumping, or by a combination of these processes. For maximum
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well efficiency, development should continue until the specific capacity
no longer increases with increased yield. Development generally is
continued until a yield is obtained that is greater than that of the
permanent pump but less than the critical discharge. (See fig. 7.)
This is based on the theory that the velocity of water toward the
screen during normal operation will be less than that incurred
during the development of the well and thus there will be no
transportation of fine sand toward and through the screen of the
completed well.
METHODS OF LIFT

The size and type of pump used depend principally upon the
pumping lift (distance from land surface to water level in the well
being pumped), the quantity of water desired, the external head,
and the diameter of the pit casing. In turn, the type and power
of the engine used to operate the pump are determined by the
capacity and speed of rotation of the pump and by the total lift.
Rural supply wells in the shallow sands are usually equipped with
pitcher pumps, and rural wells in the principal sands of the Chicot
aquifer are equipped with small-capacity deep-well turbine or jet
pumps. All public-supply, industrial, and rice-irrigation wells
have deep-well turbine pumps of capacities dependent upon the
needs of the user. With few exceptions, rural, public-supply, and
industrial wells in Calcasieu Parish are powered by electricity. Of
76 inventoried rice-irrigation wells, 26 were equipped with diesel
or semidiesel engines, 6 with natural-gas engines, 4 with electric
motors, and 4 with butane-gas engines. The type of power used to
operate 36 irrigation wells was not recorded.

SUMMARY AND CONCLUSIONS

The rocks of Calcasieu Parish that contain fresh water range in
age from Recent to Miocene. No water wells have been drilled to
the fresh-water-bearing sands of Pliocene and Miocene ages; how-
ever, records of wells in adjoining parishes indicate that moderate
supplies of soft water are available from these beds. Small sup-
plies, generally for domestic purposes, are available from shallow
sands of Recent and Pleistocene ages. The principal aquifer
(Chicot) in Calcasieu Parish consists of the “200-foot,” “500-foot,”
and “700-foot” sands of Pleistocene age. In 1955 about 105 mgd
of ground water was pumped in Calcasieu Parish. About 11 percent
was from the “200-foot” sand, 66 percent from the “500-foot” sand,
and 20 percent from the “700-foot” sand.

The principal users of this water are the many industries in the
parish, rice irrigators, and the city of Lake Charles, Of the 105 mgd
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used in 1955, 62 percent was for industrial use, 26 percent for ir-
rigation, 8 percent for municipal supplies, and 4 percent for rural use.

The “200-foot” sand is generally thin in the western half of the
parish; however, in the vicinity of Lake Charles and in the eastern
half of the parish, it is quite thick and wells have an average yield
of 2,800 gpm. Coeflicients of transmissibility and storage are about
260,000 gpd per foot and 0.00086, respectively, in the southeastern
part of the parish. The decline of water levels in the “200-foot”
sand has been relatively small throughout the parish as a whole,
averaging about 2 feet per year since 1946. The quality and tem-
perature of the water make it a suitable source of supply for most
purposes. This aquifer is a potential source of large additional
amounts of water in the southeastern and central parts of the parish.

The “500-foot” sand is the most highly developed aquifer in the
parish. This sand is a thick (as much as 310 feet), continuous unit
throughout most of the parish, but it becomes thinner (25 feet) in
the southeastern part of the parish. Yields from large-diameter
wells screened in this sand range from about 1,300 to 4,000 gpm.
Pumping tests made at various sites indicate the coefficient of
permeability to range from 1,000 to 2,000 gpd per square foot. The
water-level map (pl. 5) and the values of the coefficients of trans-
missibility and storage determined from pumping tests indicate that
the water in the “500-foot” sand is moving southward at a greater
rate than it moves northward into the indistrial district. Static
water levels have declined at a rate of about 5 feet per year at
well Cu-445 in the industrial district. Although the present decline
of water levels in the areas of heavy pumping is relatively large,
as compared to the other sands, it is not excessive and must be
expected in order to provide a gradient sufficient to move the re-
quired amount of water into the areas of pumping. A wider spacing
of wells, as new ones are drilled to replace old wells, would minimize
interference between them.

Except in small areas, there is no increase in the chloride content
of the water in the “500-foot” sand as a result of the present with-
drawals. The iron content of the water varies considerably, ranging
from about 0.06 ppm to 11 ppm. However, areas of high iron con-
tent appear to be of only small extent. The temperature of water
in the “500-foot” sand averages 74°F. On the basis of this study, it
is concluded that the “500-foot” sand is capable of supplying addi-
tional amounts of water without any appreciable change in the
quality of the water.

The “700-foot” sand is present throughout the parish and is
capable of yielding large amounts of water. In some areas it con-
tains small interbedded layers of clay, but the sands are considered
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to be hydrologically connected. Within the industrial district this
aquifer has an average thickness of 220 feet. Original yields of
industrial wells screened in this sand average about 1,500 gpm.
Because less water is pumped from this deeper sand, water levels
have declined less and are generally higher than in the overlying
“500-foot” sand. In the industrial district, at well Cu—446, the
water level has declined from about 26 feet in April 1946 to 64 feet
in April 1956, or about 3.8 feet per year. The water level in well
Cu-3, a municipal-supply well, has declined at a rate of about 8.5 feet
per year. The principal factor limiting development of this sand
is the relatively high chloride content of the water in the central
and southern parts of the parish. The temperature of the water
ranges from 74° to 78°F.

Lowering of water levels and contamination by salt water are two
of the principal problems in Calcasieu Parish. To prevent excessive
lowering of ground-water levels, it is necessary that new wells be
drilled as far from existing well fields as economically feasible.
A wider spacing of wells will result in smaller declines of water
levels in the well field and a concomitant saving of pumping costs.
Salt-water contamination of the “700-foot” sand has caused the
abandonment of several wells in some parts of the industrial dis-
trict. Adequate data are not available to determine the mode of
contamination accurately; however, widespread contamination does
not appear imminent. As the source of contamination in each well
or well field is determined, it may be possible to establish corrective
measures to prevent the spread of salt water to nearby wells.

Because ground-water conditions in Calcasien Parish are not static
but change with time and development of ground water in the area,
‘a program to collect and analyze current information should be
continued. The principal phases of the program should include
collection of well records, a continuing inventory of water use and
measurement of water-level fluctuations, periodic sampling of water
in selected wells to determine the status of salt-water encroachment,
and detailed studies of the effect of geologic structural features on
the occurrence and contamination of ground water.

DESCRIPTION OF WELLS

The records of wells in table 6 are based on information obtained
from many sources and are of different degrees of completeness and
accuracy. The wells are located as accurately as possible, but many
of the old wells in Calcasieu Parish are no longer visible and can
be located only approximately. Wells for which records are in-
complete or for which the location cannot be approximated within
a reasonable distance are not included.
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TaBLe 6.—Description of

Type of well: B, bored;

Use of water: A, abandoned; D, domestic; I, industrial; Ir,
Remarks: L, driller’s log in table 8; C, chemical
Casing
Location
Owner Date |Type | Depth Pit
Well Owner No. com- | of | of well
pleted | well | (feet)
th | Diam-
Sec. | T.S8. | R.W. (feet) | meter
(inches)
Cu-1..__| Townof Vinton.__.___|._____._ 15 10 12 | 1939 Dr 585
SN P, [+ 1+ J0 SRR R 15 10 12 Dr 422
----| Oteater Toke Charles |} 5 | 31| 9| 8| 1040 | Dr | 700
ater Co.
5| J.Turner. ..o |eceenaes 8 8 L2 Dr 430
6. Ceé\tral La. Electric |..----.- 18 7 10 { 1940 | Dr 654
0.
7-...| Calcasien Parish  |._..._._ 35 8 13| 1929 | Dr (1) R O I
School Board.
bl prmdiiee ) ) ) ) B
eeee] L. C. Managan. ______|._..__._ r
10....| Krause and Managan _|-.-._.- 26 9 91 1940 Dr
11....| L.C.Managan_______{-ceeoa_- 35 9 9| 1942 Dr
12.._. M&g)nolla Petroleum } _______ 4 10 9] 192¢ | Dr
i 4| 10 91 1925 | Dr
4 10 [ I (. Dr
9 10 | P Dr
30 10 9| 1938 Dr
24 10
fining Corp.
18| W. T, Burt(gn _________________ 20 10
19_._| Bell Estate ... .___.f--cccoC 10 10
20.._.| Magnolia Petroleum } 4 10
Co.  {fmt
21....| Continental 011 Co..__|-...___. 8 10
22._.. Mégnolia Petroleum 8 10 ol| 19035 Dr
0,
23....| Continental 01l Co.__. 8 10 9] 1938 Dr
25....| Lake Charles Golf 22 10 9| 1920 Dr
27.___| Calcasien Parish | %] 9 of 1942 | Dr | a97 ||
School Board.
28__..] Frank and Bob’s Club |-..._... 4 10 8 |ccenn Dr M7 e
20 ... Mr.Hinton_.______.__[-—...._. 8 10 9| 1942 Dr 442 ||
3l.... Grvo‘rﬁter Iéake Charles K 31 9 8| 1942 Dr 696 |- 18
ater Co.
32 .. |H. Hart .| 26 9 1942 | Dr 198 [ 4
83....| Greater Lake Charles
L Tk } a 31| 9 8| 1926 | Dr | 500 |- 12
A 31 9
F 31 9
B 31 9
(o] 31 9
31 9
21 9
21 9
42____| Bell Estate %) 9
43....| Halliburton Oil Well |....___. 4 10
Cementing Co.
44 ... | Caleasien Parish  |..._.._. 28 9
School Board.
45._..] J. Verret 18 10 8 |eemome Dr 224 foeeeeas 4
46..._) Missouri Pacific RR. _{-ceuen e 9 10 8 1042 Dr 564 |oaao-o 8
[ R S— [ 75 SRS N, 9 10 8| 1910 Dr L7{: T — 7
Caleasien Parish
4811 ' School Board. } """" 18 1o L Dr 500
49._ .  G.Boling_____..__..__ - 18 10 8| 1939 | Dr
50.._._|{McNeese State Col- 1] 10 8| 180 | Dr
51....{ McCalls Dairy 20 10 81 1936 Dr
53__..] Charles Sigler. 34 9 L ) PO Dr
62_...1 Charles Fay_ _ .. _._.l._.__.__ 22 10 91 1936 | Dr




DESCRIPTION OF WELLS

wells in Calcasieu Parish, La.

Dr, drilled; Du, dug.
irrigation; N, none; O, observation; P, publie; 8, stock; T, test
analysis for water collected in well in table 7
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Casing
Static water level below
or above (+4) land-
Well Screened surface datum Yield | Use
interval Aquifer (gpm) | of Remarks
(feet) water
Length | Diam-
(feet) | eter Feet Date
(inches)
45 6 536-585 | “‘500-ft”...... P C.
........ 6 |- “500-1t” A
__________________________ 70088 ___. { P |C
........ 6 |ewooeeoo] “500t7..__| 8 | August1940...__|-..__...| A .
580 12 580-654 | ““700-ft”__..__ 82 ... A0 360 P L. Specific capacity
& gpm per ft.
________ 4 |l 1 |eceen@Oioece ey P | C.
8 o] B00t [ e | A | Flowed until 1936,
2840 e 7 11938 |l A
17| +13 November 1940 A
2371 P, 21 .{?ulg' 1942, 1550 P
49 ebruary 1960.. .
4 | 414456 57 | September 1086 _|}------- I
6 675-716 11 January 1943 | . ... A
8 668-765 do A
4 A
O A
L T A
4 |l “500-ft” ... 28 A | Flowed in 1933.
4 |l “500-ft’" . 5 A
L S “500-ft” 5 N
........ 4| “900-£t” x A
"""" 7 520-560 | “500-ft”._... 8% September 1956 }"""' O [ L. Flowed in 1038.
________ 6 |oceoaoao] “200-ft......] 25 January 1943.__.|........| A
________ 4 | 50087 9 |ceandOooeoee_|-ccee_o.| A | Flowed until 1938.
........ 4 490-497 { “500-ft”_.....[ 21 November 1942 |._._____.| P
........ b3 %3 ISR L 11 S { A, 9 January 1943___.|......._| A
________ P2 74 R LY 1| 5 | AL 26 1942 .o |eeeee | D
........ 10 || S700-fE7_ . 12 |....d0eeeee .| 1,650 | P C.
........ 2%l o] €200-fE°......] 66 November1942..|._.......| D L R il
. , 11 January 1943____ - aoscreened m-
"""" 6 fooommooenn] “BOOIET.o { 68 November 1955.. }"""' P { %3%58;3;2&5,?00
........ 8 {
[]
8
8
8
4
........ b J IO (Y11 % i A 13 | April1943______ ... A
6 “B00-t"* 10 | January 1943___. } A Flowed when com-
""""""""" ol 37 September 1947 (f===—"=" pleted.
........ E: T (RN B '1 1 { A 10 | January 1943..__[.......| A
........ [ N PO L1115 { A 12 1940 ____ || P
________ 234 a0t [{ T | M om|) 0
........ 6 525-564 | ““500-ft”" .. ﬁ I L.
........ T TSR (X N A
........ 3 5001t { 2 A
........ 245 “200-ft 23 A
........ 4 || o[ 8 A
........ 4 oo | 20070 20 I
........ 2V o] 2007 D
......... 3 “500-ft” 20 D
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TaBLE 6.— Description of wells in

Casing
Location
Owner Date |Type| Depth Pit
Well Owner No. com- of | of well
pleted | well | (feet)
Sec. | T.8. | R.W. Length | Diam-
(feet) | meter
(inches)
Ou-65.... G. Collins..__.________.[-.... 22 9 8| 1942 Dr 400 foooeao oo
71....| Home Ideal Laundry..{--oo.._. 31 9 8| 1940 | Dr 463 -
78_...| W. Williamson_....... - 4 9 8 | 1935 Dr 210
74....| Firestone Tire & 18 10 9| 1942 Dr 545 18
Rubber Co.
F{; FOR I Lo U TR A 18 10 9| 1943 Dr 752 18
(T — [+ Y] N 18 10 9| 1943 Dr 7 S I— 18
77..-.|[Olin Mathieson
(R S | N— 35| 9| o w43 |Dr| si2 [ 10
£ TR . [+ 0 P 1 34 9 9 1934 Dr 31 2 16
5 IS I A0 2 34 9 9 1934 Dr 519 [oooas 20
80 e ]mmee A0 e 4 35 9 91 1940 Dr 5] A P— 24
) SR, S (¢ /. 3 35 9 9| 1940 Dr i T — 18
82 tees Ao o 5 34 9 9 1942 Dr i3 N 18
83 _|-men- L 1/ S 6 35 9 9 1943 Dr 505 focemoe-- 18
84....|[Lake Charles Harbor
tall‘l_dtTerminal Dis- [feemeun- 2 10 9| 1926 Dr 677 |emeaee- 16
ict,
d 2 10 91 1937 Dr 5 12
34 9 9 1940 Dr 529 18
34 9 9| 1940 Dr 236 24
27 9 9| 1940 Dr 275 24
27 9 9| 1940 Dr 520 18
27 9 9| 1940 Dr 255 24
27 9 9| 1940 Dr i, T - 18
34 9 9| 1942 Dr 701 |eaeao—- 18
19 10 1943 Dr 521 402 18
19 10 9| 1943 Dr 520 399 18
19 10 9 1942 Dr 527 399 18
18 10 9 1943 Dr 736 612 18
18 10 9| 1943 Dr 519 oo 18
- T — [5 L T, 3 18 10 9| 1942 Dr b (7 F—— 18
Columbia-Southern
0. |{CPhmia-Southe 1] 3| 10 9| 142 | Dr| eer 18
4 10 9| 1942 Dr 685 | oo 18
3 10 9| 1942 Dr 670 | oeaaa- 18
29 9
29 9
29 9
21 9
106..__| S.A. Emerson Oil Corp.|-- .- 21 9
108.._.| Union Oil of California 33 10
18 7
18 7
25 9
29 11
115. ...| Krause and Managan.| ....... 11 9
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Casing
Static water level below
or above (4) land- .
Well Screened surface datum Yield | Use
interval Aquifer (gpm)| of Remarks
(feet) water
Length | Diam-
(feet) eter Feet Date
(inches)
24 F SRt — S D
........ 4 451463 s I C.
190 214 190-210 July 1943________|.______ D
________ 10 415-545 November 1943..| 1,500 | I L.l tsl?&clﬁc capa;z;-t
y 42 gpm per {t.
........ 10 658-752 March 1943__.__| 1,500 | A L.i t?%esclgli'yc capa(ﬁ
m per ft.
........ 10 397-527 January 1943....] 1,500 | I S;;e_s{ciﬁc capao;ltty
gpm per ft.
-------- 6 | ssbiz Rugust yoso. [} w200 | O
........ 10 433-513 October 1950....| 1,500 | I C. t?%elcmc capazt::t
i gpm per ft.
........ 12 399-519 October 1945.._.| 1,500 { I Flolwsgd ‘when com-
pleted.
= March 1940_____ Specific capacity
________ 16 | 437-517 October ot~ }1500| 1 {s 7o i por 1
arch 1940_____ pecific capacity
-------- 1o | 435-525 October 1030. [} bo0 | I 3 gpm por f In
October 1945____ )
________ 10 | 429-517 e s~ } 1500 | A
........ 10 442-506 uly 1942 _____..| 1,500 I cgtys?ﬁe;ipﬂn'i gaeg?tc-
October 1949_.
-------- B |--eemeeee- June 1951 - A |0
8 443-503 1 800t | | 350 I
10 429~529 September 1940. 000 I C,
12 166-236 ¥ 1940 2, 000 A
12 | 196-275 | “2004t” ___ 1| 5 |.____ d 2,000 | I
10 420-520 August 1940_..._ 2, 000 I
12 185-255 September 1940.; 2000 I | C. Silzecégc ca~
pacity 80 gpm
per ft.
10 000 I C.
12 200 I C.
10 000 I
¢ 12 | January 1943____
87| 10 | 413-520 | “500-ft”..__. { & | Mol } 2,000 | I - -
ovember 1942_ pecific capacity
[ 10 | 417-527 | “600-ft”.___._ { 0 | Ty - } 2,000 | I ot ot
63| 10 | earas | oG8 | QNN 000 | N {L'tys‘ei?"!ti}gn"ﬁé’??%t
10-519 | “5o0-te” 12 | October 1042} 5 000 | 1 C.  Specific ca
-------- 1o -===--i\ 115 | September 1056. Pacity 20 ep
L, C. S8pecific ca-
12 | December 1942 [
........ 10 | exzer | “oer....|{ 12 | Decemberifiz.. }200| N { pacity 30 gom
L, C. S8pecific ca-
12 | May 1942__ - i
........ 12 | so2-ee6 | a0 |{ 12| Moviwzoo. g0 | 1 { pacity 17 gom
........ 10 | 885-685 | “T0017.....| 1 | Aprilid2....| 1,600 | I |'O. Test hote
drilled to .
........ 10 572-670 | *“700-1t". 12 do. 1,500 | A | Specific car.;tzcity 71
gpm per ft.
10 “500-£L"°—...... 7 | August 1943...._ A
........ 10 feomomaee| “B00-f" oo cmmee 100 I
10 “500-F" - e f e 100 I
6 “500-ft" - - e 6 | November 1943__ A
4 700" ... | A
........ 6 648-668 | “700-t"___._. I L, C.
‘lmo_ft" ------ A
“4500-£t" - A
2% “4200-4t" .. 51 | August 1943_____|________ A | L.
10 “500-£t" .- 41 April 1956. .. __. 2000 | Ir | L.
4 “500-t" { 3 | September 1943. } (o]
""" 21 September 1956.|f--=----
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TABLE 6.— Description of wells in

Casing
Location
Owner Date [Type| Depth Pit
Well Owner No. com- of | of well
pleted | well | (feet)
See. | T.S. | R.W. Length | Diam-
(feet) | meter
(inches)
Cu-117.__| Union Sulphur Co..._| 9 10 [cooennan Dr Fi1 1 = S— 24
118...| City of Sulphur. 9 10 | 1920 Dr 510
119___ ‘61'151‘11(\’& i 9 10 | 1936 Dr L3t N 10
athieson
120__. { Ghemien] Gorp. } 1| 10| 1033 | Dr | 700+
122.__| Calecasieu Marine 11 10 fommeee Dr 723
Bank.
124.__] E.J. Stein. 18 11 700 24
125._.] C. Patterson 34 10 700 24
1 10 8| 1937 Dr 510 12
1 10 8| 1942 Dr 517 12
25 9 8| 1939 Dr 418 oo 4
31 [ I Dr -
13 71 1932 Dr 201 (e o 9
13 9 71 1933 Dr 261 | 9
6 11 9| 1933 Dr 526
23 9 7] 1933 Dr
d 30 9 61 1933 Dr b1 T S 7
138._. Mggnolia Potroleum |-eooou-- 12 9 [ I Dr 297 9
0.
144._ | M. Chatagnier.__.____[--ccoua- 32 9 6 312
145.__| B. Pelican ..o _|-cenenen 32 9 6 348
B.Pugh. . _____ [ 17 10 6 350
18 10 6 359
18 10 6 366
31 10 7 667
29 10 7 860
7 11 5
35 10 7 454
9 11 7 232
30 11 6 440
25 11 7 424
3 . 351 1 7 387
161__. C%g%sxk%u Marine | 2 11 7 450
162_._| Stanolind Oland  |[.__-.. 4 11 7 700
Gas Co.
163___| .. do. 5 1 7 700
164.__| S, Vallet__ 13 11 8 359
29 i1 7 2 T 18
17 11 7 388 24
35 11 8 350 18
26 11 - PR Dr 7 £ T (R
1 1 -1 P Dr 376 18
1 11 [ 7 — Dr 375 24
2 1 8| 1943 Dr 630 |.eea. 18
26 10 8| 1926 Dr 726 |- 24
27 10 8| 1938 Dr 3,7 (— 18
21 10 8| 1911 Dr 550 24
ir - 28 10 - 2 [ Dr 805 24
- C%lcasieu National 29 10 L7 - Dr 600 18
186.._| V. M. Jones_._____.__.|{._______ 5| o 8| 1918 | Dr | 636 |-cceeeee 2
203 .| F.Weber. ...l ... 29 8 8| 1938 Dr 308 |t
204...] Calcasieu Parish [......_ 9 8 8| 1931 Dr 428 .
ool Bd.
205... P.Bellon._ . o |oceoaoa 22 8 8 Dr 354 18
206...) F.Gibson___.._....|ccooo. 26 8 [ 71 POS— Dr 2TV I - 18
208...] W, Caldwell. ____..___|..c..coe [ 8 8| 1942 Dr 455 90 20
209...1 J. Tucker_ ... _fo_o._ 1 9 9l 1937 | Dr 200 -




Calcasiew Parish, La.—Continued

DESCRIPTION OF WELLS

71

Casing
Static water level below
or above (4) land-
Well Sereened surface datum Yield { Use
interval Aquifer (gpm) | of Remarks
(feet) water
Length | Diam-
(feet) | eter Feet Date
(inches}
11 | August 1943_....
12 “B00AE”. ... { 3 ARy | S A
10 “500-ft” P |C.
6 500" . oo i gebru%rlségaﬁ.-. 32| P | O
. ugust 1943 ____
4 RSN | B ol et e oy | N 0 | O, Flowed in
10 BO0-f ... Ir
12 “500-ft” oo .. A
8 | August 1943.__..
12 “r004t” ... {5 | Basoneber 160}~ b
........ 8 | 430-510 | “600-fL"_..___ 9 | June 1937 I |L.
8 | 437-BI7 | “500-ft” 1 (0.
Zyz :‘%2': %7 September 1943 g o
- g n T 2 | April 1952 {--—n....
6 | 251-201 | “200-ft™______ 2% Sepl;ember 1943 100 | I SpQ%cmc eapacity
m per ft.
7 | 228-261 1 £pm per
........ 6 | 496-5% I L
6 | 222-243 I |L
6 | 284-306 P | L.
6 1
10 | 228312 | “2004 . ___|ooo | 2,600 Ir | O,
12 | 268-348 Ir
12 - April 1956, Ir |
10 September 1943 (... A | L,
10 | 274-366 36 [ January 1950 Ir
12 20 September 1943 Ir
o61| 10 | 760-860 4 r |o.
4 P
10 2371 1943 ir | L.
6 - A |C
________ 12 41| Beptember 1956. Ir
%g 14 | September 1943.{ 2,850 g L.
""""""""" , 10| April 1944
12 20047 {2 Somtomber 1956 |J------ o |0
10 “500-ft"_____ Ir
10 “BO0-L” ... 16 | September 1043 _|......__ Ir | C.
________ 10 | 257300 | o0t [{ 38 g dan- k2800 | Ir
September 1943_
Somtomber 19507} 3:000 | Ir | L.
Sepgember 1943 2,700 | Ir
'é'e‘iteni’ﬁéf'ﬁiéé' Ir
September 1943 Ir
August 1956...___
Sept&amber 1943 %rr
'éé'p'tember 1043 Ir |L,0.
“Soptember 1956 |{-~- Ir Lo
September 1943.
September 1956_
Sept(tiamber 1943
1942 feeeeee A { L Flowed wuntil
1938,
1938 oo eeees ]lg
“ ) 20 | October 1943_...
........ 8 | 203-354 | “500-ft’ .._--.{ B | Getober 1088 o[} A |©
........ 10 | 280-340 | ““500-ft”..____ ;9 Oct?iber 1943 | 1,500 | Ir
, 1 |.__do._________.
204 | 10 | 375-455 | “500t” . ___ {2 Soptomber o6 |} 280 | Ir | L 0.
8 laes 4200-£. .. .. 46 | January 1847.___|__.__.._ A | C.
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TABLE 6.— Description of wells in

Casing
Location
Owner Date |Type | Depth Pit
Well Owner No. com- | of |ofwell
pleted | well | (feet)
Sec. | T.8.

Cu-211. ..} Shell Pipe Line Corp-_|-..---__ 35
213 Newport Industries 8 18
214 do 9 18

8

7

7

18 7

18 7

18 7

18 7

32 7

225___| Shell Pipe Line Co..—_|-cccene. 20 10

226...| Ed. Broussard. . ...-._|-.cecuo- 6 11

227 . | E.Garrle. .. .o ooooof 29 9

228 . | R.Royer— o oo |aen 14 9

230...| E. Wilson o ooomoaee|omommans 22 9

1 10

29 9

34 9

1 10

26 9

34 8

5 11

20 11

1 11

5 11

3 11

3 11

23 10

24 10

14 10

25 10

17 10

26 9

3 10

27 9

27 9

10 11

10 10

13 9

35 9

26 9

420. .. G. Anderson.___...... 35 9

423._.| Kelly-Weber Co_._._. 36 9

424_. .| J. Micelle Packing Co. 12 10

425__.| Southern Pacific RR..|._.._._. 32 9

429_._| U.S. Air Force. 2 10

a 2 10

2 10

11 9

2 10

2 10

2 10

ﬁ%’" 'b'ft'ido Service Ref. 21w

. es Service .

Corp. } _______ 181 10

446._. do. 18 10
447__.| Town of Maplewood..{._..__.. 31 9 9| 1943 | Dr 493 195 10
448 [ oo U [ TP [ 32 9 9| 1943 Dr 496 200 10

449___| Olin Mathieson

Chemioal Gorp. 1} 7| 3| 9 9] 1945 | Dr | 517 22 18
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Casing
Static water level below
or above (4) land-
Well Screened surface datum Yield | Use
interval Aquifer (gpm)| of Remarks
(feet) water|
Length | Diam-
(feet) eter Feet Date
(inches)
7 “H00-IE” . ____ 5 | November 1942.. E
N
N |
1 | L
I
........ w00t . |- E N
. " 27 | Apriligad_______
........ 4 || “s00t { 5 | Septomber i35 I |e.
@ s ovember e
________ 7 | 308-338 | “500-tt { o | A e 1942-. 1 |oc
........ T SR L1 F (- D SN, A 0.193Ig'lowed until
__________________________ “500-66”__.___ 121; Octodber 1043, .| oo D ’
‘“ ss ) 11 .. (0 S
405 4 | 405-425 | “500-£” . ___ 15 | Goiober 6567 f=---=- D |c
________ 16 |ooomemo 00867 I | I
345 | 12 | 435535 | “B00fH”__.___ 0| Nomember 1048 \h oo Ir | L
________ [ 3 P s () { r 10 | November 1943_ (- —c-._.| I
227 10 | 320420 | ““500ft” ___"| 34 | March 1955.___ 2,70 | Ir | L.
________ 4 |eeoo_____| 50047 _2| 52 | September 1956.|-..._.| D
........ 12 |ocemoooo| “500-f6______ Ig Eoverx;li%t;wﬁ.. creeeeee| Ir
. n ugus Y, M
500-£._. Semiomber 1056} g o
12T 1 b .
‘ » 2 anuary 1950____
-------- N Iy it - B [ i S
4 Jooo . “500-ft’" D | Flowed until 1942,
12 | 463-563 | «¢500-ft - T | L.
1 | 515-525 | ““500-ft”- D |C.
2 Vo “900-ft"" D |cC.
2 | 445-255 | “500-it”- D
2 ---------- l[mo_ft')- D
I I “4200-ft""_ D
2 | 450-460 T D
C er e e
........ 12 | 210-280 Mare 108 {f------| & | OC.
________ 2 D
457 2 D
........ 4 D
________ 10 Ir
________ 4 D
________ 2 D
________ 2 P
........ 3 | 416-426 I
........ 2 D
________ 3 I
________ 6 I
________ 12 A
415 6 P
________ 6 A
________ 12 A
........ 36 Recent---.... TR T D |C.
. yy ebruary e
-------- 4 |00t (18| September 068 || A 0. Spactt
612 6 | 662-682 | “700-ft” December 1041 515 A [{ ity 8 epm por Tt
423 6 | 66a-684 | “r004t” .| 9 [.__.. s [ L
________ 8 | 500-553 | “500-t” lgot\(r]%mb%}gﬁ_- P
» C er S
________ 10 |oooeeeeoo.| 500" Scportbe 1968 | S R X
I ) ctober PR
-------- 10 fooemeeno | 500" September 1956.. | — 3 L. Speciflc ¢a-
'y . C
235 6 | 433493 | “500-f8" ... 26 | June 1943 _..__.. 60| P { genciftty 14 gpm
T It.
31 ... do. = C. Specific capaci-
280 6 | 433493 | “500-4t".... { 8 e } 60| P {Croate ey
123 6 | soesir | wsooder_.|{ 38 | AugustiMEoiswo| 1 | L.
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TABLE 6.—Description of wells in

Casing
Location
Owner Date |Type | Depth Pit
Well Owner No. com- of | of well
pleted | well | (feet)
Sec. | T.8. | R.W, Length | Diam-
{feet) | meter
(inches)
Cu-450_._| Olin Mathieson 35 9 9| 1945 | Dr 623 oeeeae-- 18
Chemlcal Corp.
451___| Mr. T 3 1 71 1944 Dr 380
452__._| R. Roypr 23 8 12 | 1946 Dr 433
453_..1 O. Patterson. _._______j.._____ 34 10 10 | 1947 Dr 345 101 20
454___ Ciges Service Ref. J-20 19 10 91 1945 | Dr 540 426 18
orp.
456...| Paul Bellon o eoo_o_]--_-_ -l 22 8 8| 1948 | Dr 436 141 20
457...| Greater Lake Charles L 31 9 8| 1946 | Dr 606 575 16
Water Co.
458...| Olin Mathieson 11 34 9 9| 1948 Dr 509 359 18
Chemical Corp.
459 .| ... L+ 11 S 10 34 9 9| 1948 Dr 511 250 18
461._. Pelgoleum Chemieals, 4 18 10 91 1945 Dr 522 426 18
c.
462__.| Cit-Con Oil Corp.._.. 1 13 10 10 | 1948 Dr 724 620 18
463 _|----- [+ 2 13 10 10 | 1948 Dr 533 400 18
464__ |- do.. 3 13 10 10 | 1948 Dr 532 406 18
465__-|"Glin Mathieson 9 34 9 9| 1947 Dr 520 252 18
Chemical Corp.
466...| Calumbia-Southern |.___.___ 20 9 10{ 1946 | Dr 469 1 feeaeeas
Chemmal Corp.
467 ___.do el 20 9 10| 1946 Dr 4
468___1 TJ. Stevens. - 3 10 1940 | Dr 412
469___|-___- do.._.. - 3 10 81 1944 Dr 495
470...{ H. Lam P ] 23 11 10| 1948 Dr 287
476.._] Union 8 phur Co.. - 21 11 10 1 1942 Dr
L DO I 11 10 ] 1943 Dr 656
do 35 11 12 1943 Dr 603
|- | 3 11 12 | 1942 Dr 780
483.._1 U.S. Corps of Engi- |- 21 11 9| 1948 | Dr 661
neers,
485__.| Pioneer Building.._._ |......._ 6 10 81 1948 | Dr 518
486...| Town of Westlake__... 42 9 9| 1949 | Dr 521
488___| Vinton Petroleum Co. |l 33 10 12 [oeeene Dr 600
490...| Krause and Managan_ | 26 9 [ I PO Dr 508
492 __| Lakeside Laundry.... | 31 9 81 1930 Dr 505
493___| E. Daughenbaug - 4 29 10 7| 1949 | Dr
494___{ J,Gayle_._.___.___.____ - - 22 10 8| 1949 Dr 577
495_.. Central La. Electric  |-c-eno-. 18 7 10 1948 Dr
.
18 7 101 1949 Dr 746
17 11 [ 4 PO Dr 412
aigle - 28 11 8| 1048 Dr 703
501... Greater Lake Charles 30 9 8| 1949 Dr 690
Water Co.
502...| City of Sulphur_ ... |--ecuees 34 9 10 | 1949 Dr 573 520 10
504._. Mégnolia Petroleum 30 10 9] 19499 | Dr 500
0.
K%nsas City Bridge |------e- 36 9 91 1048 Dr 508
ol - 13 o9 9| 1948 | B 35
R Shetwood 11 9 9 1941 Dr 154 -
...... 25 9 9| 1946 Dr 371 -
L. T ohnson 3 10 10 | 1947 Dr 4
_do 9 9 10 | 1947 Dr 450 10
J. Stegall_.__ 34 9 11| 1949 Dr 280 -
T, Rhwall 34 9 11| 16 Dr -
Ed. 19 11 10 | 1945 Dr i3 T 4
Westlake Baptist 35 9 9] 1945 | Dr 477
Church,
515...] M. Ellend 8 1| 10| 198 | Dr | 570 120 18
516...| Stein and Kinney...... 32 9 11 ] 1941 Dr 401 oeeo.o. 4
517...| H. Steward oo ceaufrocamaaa 12 8 9] 1943 Dr 439 106 18
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Calcasieu Parish, La.—Continued

Casing
Static water level below
or above (4) land-
Well Screened surface datum Yield | Use
interval Aquifer (gpm)| of Remarks
(feet) water
Length | Diam-
(feet) eter Feet Date
(inches)
jSpecific capacity 32
........ 10 393-523 | “500-ft" ... 59 August 19045.____| 1,820 I { gpm per ft,
........ 10 (oo f oot |50 | JEnry 18- 5100 | Iy
..... si| (5| BB 2001 T LG
1 N 28 anuary 1948____
{ 3] 9 [} 2ro-a45 | “so0ter._. B | ey 8-} s000 | It | 1,0
93 10 430-540 | “500-ft"..___ 40 | August 1945 __._ 1, 500 I
3 , 30 | Januvary 1948._._
........ 12 | 35436 | “soostr.. ({39 |Jenuaryi0o.) | w |10
137 10 575696 | ““700-ft"...___ 30 | August 1946__._. 1,500 P
96 10 428-509 | ““500-ft" ... 80 I | Specificcapacity 25
gpm per ft. -
205 | 10 | 430511 | w00t |{ 32 I {s{:’fg}"pﬁp?“ﬁﬁ
92 10 420-522 | “500-ft”....._ 40 I
“700-4t” ... % L C.
I
I
I
........ I
A
D
D
I
I
I
I
P i C.
I
P |L,C.
I
I
A | C.
September 1956 .. .___ Ir | C.
April 1956.._._ - 00| Ir | C.
.................. 35| P C.
July 1949..__. __ 460 P
September 1956__| .. __._ Ir | C.
[ [ T P Ir |L,C.
“Tuly 1949._ - 1,760 | P
“600-18" ... 37 | August 1949_____ 800
“500-1t" e 4 | [ U SRS D
........ 4 | 488-508 | ““500-ft"..... I
“500-{t" ... 11 | January 1950 ___|-ccao.-- D
2 142-154 | ““200-ft" ... 36 | October 1941.. . _| ... D
2 | 861-371 | “500-ft". - - I
........ 3 371-383 | “500-ft" ... T _j.....__-l.égd.-.. commmeee| D
“ » ani .
-------- 8 | ao0 | “soontr.._|{ 2 | Janseryidetolaso | Ir | 1,0
270 2 270-280 | ““200-ft" ... - — D
383 2 383-393 | “8500-t" - - D
........ 2 573-593 | “500-ft”_...._|- - wmeeeeee| D | L,
467 2 | 467-477 | “500-ft" .. - D
09 10 | w050 | “sooder... |{ F | Jamumgieeto-lh Ir |L,C.
........ 2 | 880401 | “s004t”- ||l I |G
25 | 10 | 357-439 | “500-ft”.... { & 'Lagr‘i’l“‘l’gf,}ff"_’::} L400| Ir | C.

506361—60———6
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TABLE 6.— Description of wells in

Casing
Location
Owner Date |Type | Depth Pit
Well Owner No. com- of | of well
pleted | well | (feet)
See. | T.S. | R.W. Length | Diam-
(feet) | meter
(inches)
Cu-518... 3 11 7| 1047 Dr 255
519... 17 11 7| 1948 | Dr 367
520... 8 1 6| 1948 Dr 414
521._.| Calcasien Parish  [.____.._ 7 11 5( 1945 Dr 375
School Bd.
Charles Brown.._ 7 11 5| 1943 Dr 316
Gulf 0il Co._ 18 11 5| 1942 | Dr 3711
Ed Taussig 15 10 9| 1946 Dr 213
Calcasieun Par 15 10 9 1941 Dr 198
lice Jury.
O’'Meara Brothers. 33 10 12 | 1945 Dr 652
N. Stanfa. 34 9 8| 1947 Dr 468
E. Wilson 21 9 12 | 1944 Dr 511
M. Gray. 5 11 12 | 1045 Dr 276
do.. 4 11 12 | 1948 Dr 595
(5 1 [, 1 1n 12| 1948 Dr 514
_____ do. 22 11 11 1948 Dr 568 20
Union Sulphur Co..__|________ 16 11 10| 1945 | Dr {1535 S O A,
W. Corbello...... 6 10 12 | 1947 Dr 550 100 18
G. K. Rowlins__...___ 8 8 8 1949 Dr 477 140 14
Lake Charles Coun- 22 10 9| 1948 Dr 759 720 7
try Club.
Mayo and McFadder_|._..._.__ 4 9 8 | 1944 Dr 200
C. Reeves and Savol_.|________ 15 9 8 | 1945 Dr 480
York Supply Co.____|.._._... 27 9 8| 1946 Dr 484
543...| J. Metzger ...l _____._ 18 10 6| 1946 Dr 212
544.._| C. Cornetb. oo | . ____ 28 10 6 1945 Dr 277
J.Doucet. oo 8 10 6 1947 Dr

31 11 [ SO Dr 750 | emeaeee
- 15 8 81 1949 Dr 447 135 14
551 .. Alford Warehouse,  |..______ 29 9 71 1950 | Dr 460 ||
552._. Olm Mathieson 5 34 9 9| 1950 Dr F:1 A 18
Chemical Corp.
553...| Greater Lake Charles N 31 9 8| 1950 Dr 674 563 20
‘Water Co.
554...| A.Bentley .. ___|.__..__ 30 7 10 1948 Dr
555._.| Town of Vinton._._.___|.____.__ 15 10 12 | 1950 Dr
556...| Columbia-Southern 4 4 10 9| 1950 Dr
Chemical Corp.
557...| General Box Co.._____ 1 29 8 12| 1947 | Dr
2 29 8 12 | 1946 Dr
3 30 8 12| 1946 | Dr
560-_ Clties Service Ref., J-120 19 10 9| 1951 Dr
561.__ Continental 0il Corp. 8 34 9 91 1951 Dr
562._.| E. Ledoux. - owooooomefomaao 11 9 81 1950 Du
564. .. 4 9 | 75 PROR—. Du
565 .. 15 9 9| 1948 Du
566. ... 17 9 9 1948 Du
567... 11 9 8| 1933 Dr
568. ... 6 9 12 [ 1951 Dr
569__. 23 8 13 | 1951
570 33 8 11 1951 Dr
572...| Stein and Kinney__.__ 12 9 13 | 1950 Dr
574_.. (h(x)lf States Utilities 1 3 10 9| 1947 | Dr
0.
£ T, R (s [y S, 2 3 10 9 1947 Dr 1 T P 12
576_.. Olin Mathieson 13 34 9 9| 1951 | Dr 508 416 18

Chemical Corp.
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Calcasiew Parish, La.—Continued

Casing
Static water level below
or above (4) land-
Well Screened surface datum Yield | Use
interval Aquifer (gpm) | of Remarks
(feet) water
Length | Diam-
(feet) eter Feet Date
(inches)
........ 4 240-255 | ““200-ft""..__._ - | I L.
........ 1 287-367 | ‘“200-ft"’ - :;g ganuary ig%.-_- | I
_ft? anuary .
20| 14 | 334414 | “2000t7 { 8 |Lonuary 10505} 2,00 | A
364 4 365-375 | ““200-ft"” ... e ———— --| D
........ 2 306-316 | ““200-ft” - D
361 2 361-371 | ““200-t” e e e e e D
................ 194-213 PR ieeeeea| D
188 4 188-198 February 1950_._| oo D
620 7 620-652 January 1950..--f-- ... I
................ 458-468 [ cimeeeen| D
........ 12 feoae January 1950.__.|........| A
259 4 261-276 September 1955_|_ _______ D
403 10 515-595 Septemb%;%ﬁ. ........ Ir | L
January 1950_.__
313 11 | 422514 ?eptemb% i } _______ Ir |C.
anuary e
"""" 12 | {20 Mateh 950 |}--mee| I
633 5 633-665 | “600-f6" | | . I (. I
358 10 490-550 March 1956...___ 2,80 | Ir | L, C.
122 8 | 417477 September 1956 | _______ L,C.
84 4 727-759 1, C.
190 2 190-200
460 4 460-480 L.
........ 2 474-484
265 2 265-275 L.
145 3 234-244
514 4 513-534
K78 4 577598
........ [: S .
D
-------------------------- September 1956_|(=--=--- C.
22 10 363-447 May 1950.......| 2,500 C.
........ 2 450460 Mareh 1950 j .| I
........ 10 429-517 July 1950 .._.-..| 1,500 I
93 12 584-670 September 1950.| 1,500 I
126 114] 231-241 - D
73 8 B17-697 | “B00-Ft" - | | e P L.
................ 597-697 1, 500 I
4 TJuly 1947 I
2 July 1946. I
2 |emooooooo| 4800} 30 ...l s (Y, P
12 1 Specific capacity 30
I gpm per ft.
........ 4 |-ceceoo—.| Recent..._._. 147 Fume 1961 - |22 D | C. Water salty.
.......................... Pleistocene. . 10 }ooeoedOeceecccecafeeacee| D [ C.
(1 O, I do._..._. 10 D
4 I OO do. 12 D
10 “700-ft” 18 D
10 “‘500-ft"” 31 Ir
10 ““500-1t"* 22 Ir L.
12 “500-f" 38 do } Ir L. C
""""" gg %ept%mb%5 11956 mmmm—- [
“ » ctober o
12 | 485-515 | 5004 B | Sevtomber 1656 } ....... Ir |L,C.
8 626-707 | “700-ft” ... 40 | November 1946.. 800 1 Specifie ca}}zécity 12
gpm per
........ 8 |emcmamomeo| TOOfEY 38 | January 1947_.__ 800 1 Specific capacity 12
gbm per
89 10 428-508 | ““500-ft" ... 88 | October 1951_.._| 1,500 I Speciﬁc capaclty 54
gpm per ft.
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TaBLE 6.—Description of wells in

Qasing
Location
_ | Owner Date |Type | Depth Pit
Well Owner No. com- of | of well
pleted | well | (feet)
Sec. | T.8. [ R.W. Length | Diam-
(feet) | meter
(inches)

Cu-577...| Dripps and Rauser___.|..c.-..- 8 9 12 | 1942 Dr 600
578...| F.Vaill ... 17| 1 8| 1947 | Dr 697
579...] Newport Industries. .. 13 18 7 10| 1947 | Dr 652
580...| Columbia-Southern 11 30 9 10| 1946 | Dr 469
Chemical Corp.
581._. 12 30 9 10 1946 | Dr 469 12
13 30 9 10] 1951 | Dr 609 18
583 |-meen s 1) T 3R 3 10 9] 1951 | Dr 670 18
584._.| U.S. Air Force........ 1 2 10 8[| 1952 | Dr 577
585.. .| Jefferson Lake BSul- 1 19 9 12| 1950 | Dr 13
phur Co.
586 _|----- (3 1 T 2 19 9 12| 1950 | Dr 495 401 16
587...| Greater Lake Charles o| 31 9 8| 1952 | Dr 674 |ooolfeemeooo.
Water Co.
588_. .| Davison Chemical Co_|-....... 25 10 10| 1952 | Dr 589 33 26
589 - _|-reeu@O . 25 10 10 1952 | Dr

phur Co.
do 19 9 12 | 1952 Dr
11 10 | 1954 Dr
G. W 27 10 10 Joaeoaeen Dr
Petroleum Chemieals, 7 18 10 9] 1954 Dr
Ci(t)ies Service Ref. J-142 19 10 91 1953 Dr

orp.

do J-143 19 10 9] 1953 Dr
Stein and Kinney. 31 11 11} 1944 Dr
Continental Oil Co._. 9 36 9 91 1951 |IDr
Davison Chemieal Co. 25 10 10| 1948 | Dr
Stein and Kinney.._._ 1 8 13§ 1952 Dr
Gulf States Utilities 3 10 9 1953 Dr

Co.
©Ohio Petroleum Co

20 11
M. Rosfleld.____...__ 34 10
Magnolia Petroleum 1 9
8 9| 1054 Dr 20
11 7| 1954 Dr 3004
10 11| 1955 Dr 2
11 8| 1958 Dr 585 16
9 91 1950 Dr 487 Qecoeaee 12
9 7| 1954 | Dr
11 8| 1951 Dr 365 Jooeoo_- 18
9 7| 1949 Dr 287 14
Sweet Lake Land Co. 8 8| 1954 Dr 424 12
Mr. Reeves.. 8 8| 1946 | Dr 426 18
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DESCRIPTION OF WELLS
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Casing
Static water level below
or above () land-
Well Screened surface datum Yield | Use
m(if:gg)al Aquifer (gpm) ofter Remarks
wal
Length | Diam-
(feet) | eter Feet Date
(inches)y
December 1951.
-------- 12 Moroh 1950 {pomeeenef I | ©.
14 August 1947.._.. 3,80 | Ir
........ 10 1, 600 I
........ 8 October 1946... .. 600 I Specific capacity 18
‘ » gpm per ft.
........ 8 389460 | ““500-t""______ 31 | November 1046..{. 600 | I
........ 8 “700-ft" oo e 44 | December 1951.. 1,000 ( I Specific capacity 19
w " gD per ft.
________ 10 | 550-650 | ““700-ft”._.._. 85 {.oceedOoceccucen.| 1,500 I | Specificcapacity 24
gpm per ft.
........ 8 500-577 | **500-ft”_ ... 42 | January 1954.__. 630{ P (C.
........ 8 411-480 | *“500-ft” .- 43 | September1956__| 1,000 [ A C.1 Oga‘lginal yield
,000 gpm.
s | 8 ({40040 [hesoose L0 | I
P
493 20 ‘ C. Specific capac-
|30 } s06-586 | 500t 46 | 1962 meeeeo 2000 | 1 |{C; Speclic capac
toa| 30 |} s0e-5e | “soote. . 46 | 1962 .. 2,00| I |C.
417 20 C. Specific capac-
[ 47| 2 [} asem | so0nr .. 84 | Yanuary 103....| 2,000 | 1 |{C; Specific capac-
85 12 427-547 | “‘500-ft" ... 71 | February 1953__.} 2,080 | I | Specific ca;}%eity 54
gpm per it.
5 6 | April 1958 ___[-ceeoooo D
8 4 oo do. D
6 4 |.....do D
6 12 fee-s do_. D
8 22 |oeeo- {1 SR AN, D
8 6 |--_..do D
6 [ J — do. D
........ 6 14 |eccod0ceeaiefaeee| D
24 20 | 1953. D
24 18 | 1953 D
36 ..‘._.d - 20 | August 1953. D
- 4 +200-{t"” 61 | September1956. [ . -.._- o]
50 8 50-72 | Pleistocene. . 14 | August 1952__... 250 I |{C.
________ 8 63-86 ecent_ ... 22 | September 1952.. 250 I C.
........ 10 468-548 | “‘500-1t”____._ 59 | September1956..| 2,500 | Ir { C.
3 “500-ft” 656 | July 1954 ____ | ... I
83 12 410-530 | “500-ft” ... 79 | May1954_ ... 1,500 | I | Specific ca;}%city 55
gpm per tt.,
________ 12 | 490-610 | ““500-1t”. ... 93 | October 1953.._.| 2,050 Specific ca}}%city 50
gpm per ft.
84 438-558 | ““600-1t” ... 96 | August 1953____. 2,050 | I | Specific cap‘gcity 33
gpm per ft.
10 505-585 | *“500-t” ... 30 | September1956. |- ..... Ir .
7 185-217 | “200-ft”_ ... 67 | September1951.__ 2841 I Specific ca};;t;clty 24
gpm per it.
. “500-t” 56 | March 19565. D
lg 2%8_0—46{558) ::%g:: ...... 40 | September1956__.| 2,400 IIr L, C.
5 “500-£t* 21 | September 1956.| ... 1
12 “%g:: gg 49 1 1956 .- 2, 500 l}' C.
200-ft” ... 38 J.o__. 0.
........ 12 142-204 | “*200-ft” 37 | September1956..| 4,500 | Ir | L, C.
10 200-1t Ir
e 10 - Ir C.
8 Ir | LC.
8 Ir [ C
12 Ir |G
........ 10 Ir | L.
8 Ir | C.
8 Ir
10 “¢200-£t” Ir
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TABLE 6.—Description of wells in

Casing
Location
Owner Date |{Type | Depth Pit
Well Owner No. com- of | of well
pleted | well | (feet)
Sec. | T.8. | R W, Length{ Diam-
(feet) | meter
(inches)
Cu-645... Sweet Lake Land Co. 29 8 8| 1951 Dr
646...} J. Metzger.._.._..__.. - 18 10 6| 1955 Dr
647...] Sweet Lake Land Co. 10 11 71 1918 Dr
649.__| Olin Mathieson 34 9 91 1952 Dr
Chemical Corp.
651._.| D. W. Abbott__._.__. 29 9 6| 1953 | Dr
662 .| ... U (o T 29 9 6 1953 Dr
653.__| Krause and Managan. 11 9 10 | 1955 Dr
654.._| Continental Oil Co._... 10 27 9 9{ 1955 Dr
655...| City of Sulphur_.___._ 34 9 10| 1955 | Dr
656.__| Lowe Estate_____.____ - 19 9 6 1910 Du
660.- .. Pelgoleum Chemicals, 18 10 91 1956 | Dr
c.
661._.| Greater Lake Charles 8 6 10 81 1956 Dr
Water Co.
663...} City of Westlake._..__|..._..__ 26 9 9| 1956 Dr 535 457 12
664_..| Cit-Con Oil Corp-..._ 4 13 10 10| 1956 | Dr 501 389 18
665...] Gulf States Utilities | ..-.-- 9 9 9] 1956 | Dr 473 379 16
Corp.
666 do-... 9 9 9| 1956 Dr 990 80 10
9 9 9| 1956 Dr 457 feeeeooofeaieaaan
14 10 81 1956 Dr 200 162 8
14 10 8] 1956 | Dr 196 154 8
12 10 8| 1956 | Dr 113 81 3
11 10 8| 1054 Dr 418
10 10 8| 1954 Dr 86 73 3
2 10 8 | 1946 Dr 511 436 |_emeeo
19 10 9| 1957 Dr 553 420 22
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Casing
Static water level below
or above (4) land-
Well Sereened surface datum Yield | Use
interval Aquifer (gpm)| of Remarks
(feet) water
Length | Diam-
(feet) eter Feet Date
(inches)
10 “200-ft” 41 | January 1955_... Ir
10 - 4200t 47 | February 1955__. Ir | L.
€200t 28 ... do. . Ir
........ 10 402-522 | “‘500-ft” o PN [ |
210 9 317-397 | “200-ft”__.._. _— P L,C.
210 9 317-397 | ““200-ft” ... ’1; L
........ 10 435-535 | ““500-ft”. ... 84 | September 1955_{ 2,000 I L. Specific capac-
ity 50 gpm per tt.
........ 10 485-585 | ““500-ft"...... 58 | November 1955..|-.----..{ P | L.
36 Pleistocene..| 11 [.._.. do_.oooo [ D |C |
93 12 425-545 | “500-ft"_ ... 105 | August 1956..._- 2,000 I Specific capacity
44 gpm per ft.
100 12 649-720 | “700-ft”. ... 58 | May 1956....... 1,80) P C. Specific capac-
ity 72 gpm per ft.
________ 8 485-535 | “500-ft”....... 88 | September 1956. 50 | P | Specific capacity
17 gpm per ft.
96 10 400-500 | ““500-ft” ... 93 {___. U [ SO, 2,000 I Sp%ciﬁe mpacfigy
m per ft.
106 8 390470 | ““500-ft”.. ... 62 | June 1956........{ 1,700 I Specific capacity
36 ;ng per ft.
L. Salt-water sup-
163 8 gg']'l %iglngﬂz&
{ 38 %) w090 | Evangeline..| 40 |Jugrose...| 20| a | rilled to 22
capacity 2 gpm
per ft.
445 4 435-445 | ““500-ft"_.._. - o
35 6 175-198 | “200-ft"...... - P Ordnlzimlce area
well 1.
56 ] 175-195 | “200-ft” JJ P iC. Ollid%mnce area
well 2.
21 2 101-111 | Pleist: - . 8 C. Transmitter
station.
407 4 407-417 | “500-ft” ... 53 | December 1956._|-accenu- P R%d@l.lr dglgntrol
u .
5 214 76-86 | Pleistocene. . 50| 8 Recelver station,
................ 480-511 | “500-f4”".. ... 450 P C.
30 12 430-550 | ““500-ft” . .__.. 120 | August 1957__... 2, 000 I Specific capacity
70 gpm per ft.
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TaBLE 8.—Drillers’ logs of representative wells in Calcasieu Parish

GEOLOGY AND GROUND WATER, CALCASIEU PARISH, LA.

Material Thickness] Depth Material Thickness| Depth
(feet) (feet) (feet) (feet)
Cu-6. Central Louisiana Electric Co., DeQuincy
[Sec. 18, T.78., R. 10 W.]
Soil .. 6 6| Gumbo____________. 28 401
Clay. .. 37 43 || Shale, sandy, gumbo .- 168 569
Clay, sandy______.___ 22 65 (| Sand, fine, dirty_____ 15 584
Gumbo._.___.___.___. 6 71 || Sand 38 622
Shale, sandy .. _._..__ 32 103 6 628
and__ ... __..__ 20 123 26 654
Gumbo__ ... __.___ 81 204 5 659
Sand, coarse, and
gravel._________._ 169 373
Cu-22. Magnolia Petroleum Co., Lake Charles
[Sec. 8, T.108.,, R.9 W.]
Clay. e 40 40 || Sand and gravel____._ 70 442
Sand and gravel____. 18 58 || Shale_ ... _.._.. 50 492
and.___.__________ 54 112 || Sand and gravel.____ 85 577
Gravel . _.__________ 190 302 || Shale, sticky....-_.. 75 652
Shale, sticky.__..__.._ 70 372
Cu-33. Greater Lake Charles Water Works Co., Lake Charles
[Sec.81, T. 98, R.8 W.]
Clay. . oo .. 18 18 || Gumbo. ... .._ 84 315
Sand, white_.____.___ 51 69 || Sand, fine, black...___ 188 503
Clay . oo 48 117 || Sand, coarse----.._. 19 522
Sand, soft__.._..___ 17 134 || Gumbo.._ . ... 12 534
Clay, sandy__._.______ 97 231 || Sand and gravel__._._ 152 686
Cu-46. Missouri Pacific RR., Lake Charles
[Sec. 9, T. 10 8., R. 8 W.]
Soile oo 4 4 || Gravel oo ._.___ 45 358
Clay - oo 10 14 || Gumbo..__.____._____ 40 398
Sand, red....____._.__ 34 48 || Sand, fine ... ____.__ 46 444
Clay oo 153 201 || Sand, coarse.____._._ 75 519
Shale_ .. ... ___.. 45 246 || Sand and gravel._._._ 45 564
Shale, sandy. ..__... 67 313
Cu-74. Firestone Tire and Rubber Co., Lake Charles
[Sec. 18, T. 10 S, R. 9. W.]
Soile o 12 12 || Gumbo_. ... 86 386
Sand, red...___..._. 28 40 || Sand_ ... ... 169 555
Clay. oo 12 52 || Shale_ oo 60 615
Shale .. oo 110 162 || Gumbo.._ e 10 625
Shale, sandy . _._.... 22 184 || Sand_. ... 105 730
and. . _.__________ 96 280 || GumbOae e .. 10 740
Sand and shale___.._ 20 300
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TABLE 8-—Drillers’ logs of representative wells in Calcasieu Parish—Continued

Material Thickness} Depth Material Thickness| Depth
(feet) (feet) (feet) (feet)
Cu-75. Firestone Tire and Rubber Co., Lake Charles

[Sec. 18, T.10 8., R.9 W.]
Soil. o 2 2| Sand, fine.__.______. 25 664
Clay . e 8 10 2 666
Sand, red___________ 5 15 38 704
Clay - oo 177 192 7 711
Sand... oo 82 274 40 751
Shale.o oo 113 387 11 762
Sand.wo e 179 566 21 783
Shale._ oo 73 639 114 897

Cu-96. Petroleum Chemicals, Inc., Lake Charles

[Sec. 18, T. 108, R.9W.]
Soil v 2 2 Sand._ .. ______ 167 561
Sand, red__._.______ 28 30 || Shale, gummy._______ 37 598
Clay o oo 20 50 || Sand. oo ooo. 15 613
Shale._ ... 152 202 || Shale.. . ______. 7 620
Sand. oo 28 230 || Sapd_ .. 116 736
Shale______________ 164 394 || Shale_ ... __________ 20 756

Cu-98. Petroleum Chemicals, Inc., Lake Charles

[Sec.18, T. 10 S., R. 8 W.]
Shale.. _____________ 200 200 || Shale____ ... 49 391
Sand_ ... ______.__ 35 235 || Sand. ... 166 557
Shale.. . .. _.___.___... 55 290 || Shale_.._ . ___..__. 47 604
Sand.._ ... _..___. 52 342 || Sand. oo 163 767

Cu-99. Columbia-Southern Chemical Corp., Lake Charles
[Sec.3, T. 108, R.9W.]
70 70 || Sand, streaky, and
6 76 gumbo.__________ 26 436
78 154 || Sand__ .. _______ 98 534
7 161 20 554
9 170 10 564
100 270 105 669
3 273 3 672
6 279 93 765
19 298 6 771
82 380 32 803
30 410 64 867
Cu-108. Union Oil of California, Lake Charles

[Sec. 33, T.10 8., R. 12 W.]
Soil 9 9 Sand._ .o 30 310
Gumbo, shells._.__._ 15 24 |i Shale__.__ oo 86 396
Gumbo._...________ 62 86 || Sand______ ... 19 415
Sand._ ... ___________ 34 120 || Gumbo______ ... 195 610
Gumbo___._._______ 160 280 || Sand and gravel_____ 58 668
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TABLE 8.—Drillers’ logs of representative wells in Calcasiew Parish—Continued

Thickness| Depth Thickness| Depth
Material (feet) (feet) Material (feet) (feet)

Cu-112. I V, Maurer, Westlake
[Sec. 25, T.9 8., R.¢ W.]

Soil. . 2 2 || Shale..oo_ ... 12 157
(6] 7:% 128 130 || Sand, medium to
Sand, fine.._.__._.___ 15 145 || coarse. oo 54 211

Cu-114. F. P, Friesen, Lake Charles
[Sec. 29, T. 11 8., R.8 W.]

Soil . 18 18 || Sand, shale with

Sand__ . ____...___ 30 48 shells...________ 353 536
Clay_ .. _______ 124 172 || Sand, fine_....______ 37 573
Sand__ . ... ___ 11 183 || Sand, coarse_.______ 129 702

Cu-126. Swift Packing Co., Lake Charles
[Sec. 1, T.10 8., R.8 W.]

Clay - oo 38 38 || Gumbo. ... 212 415
Sand, coarse, yellow_ _ 9 47 || Sand_ ... _.____ 42 457
Clay._ oo 142 189 || Sand and gravel_.._._ 53 510
Shale, sandy - -.____. 14 203

Cu-135. Shell Oil Co., Lake Charles
[Sec. 6, T. 11 8., R. 9 W.]

Soil . 12 12 || Gumbo__.__________ 100 451
Sand, fine._._._.______ 5 17 || Sand, fine_..________ 30 481
Clay oot 303 320 || Sand, medium_______ 45 526
Shale..__.__.________ 31 351

Cu-136. Shell Oil Co., Lake Charles
[Sec. 23, T.9 8., R.7W.]

Clay oo 62 62 || Sand, coarse, and
Sand, fine.....____.. 8 70 gravel .____ ... ___ 54 204
Clay. o et 22 92 || Sand, coarse, and
Sand, fine, gray. .. __ 58 150 gravel____________ 39 243

Cu-137. Shell Qil Co., Lake Charles
[Sec. 30, T. 9 8., R. 6 W.]

ClaY c oo 17 17 || Claye oo 55 84
Sand_______ -7 12 29 || Sand______ 127177 222 306

Cu-147. J. Metzger, Lake Charles
[Sec. 18, T. 10 8., R. 6 W.]

Clay. .. 15 15 || Sand, coarse, gray- . 40 187
Sand, red___________ 12 27 || Sand, ecoarse, and

Clay, yellow________ 80 107 gravel____________ 169 356
Sand, fine, black____ . 40 147 || Gumbo, blue_._._____ 3 359
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TABLE 8.—Drillers’ logs of representative wells in Calcasieuw Parish—Continued

Thickness| Depth Thickness{ Depth
Material (feet) (feet) Material (feet) (feet)
Cu-156. O. Primo, Rt. 2, Towa
[Sec. 35, T. 10 8., R. 7 W.]
Soil, top-- .o _____ 10 10 || Sand, fine___________ 90 291
Sand_____.__________ 8 18 || Gravel_____________ 165 456
Clay, yellow_______. 183 201
Cu-159. E, Fruge, Lake Charles
[Sec. 25, T. 11 8., R. 7 W]
Clay. .o 10 10 |{ Gumbo______._______ 25 175
Shells . _..__.__._ 6 16 || Sand, hard, gray.__.._ 140 315
Gumbo_____________ 99 115 || Sand, coarse, white___ 115 430
Sand, hard, and shale 35 150
Cu-165. Walter Helm, Lake Charles
[Sec. 29, T. 118, R.7W.]
Soil, surface.._._..._ 2 2 || Clay, sandy.__._.__.. 10 200
AY - e 12 14 and_ .. 193 393
Sand, fine________.__ 8 22 || Gumbo___________._ 7 400
AY e 128 150 || Shale, hard, sand__._ 6 406
Clay, streaky__..____ 40 190
Cu-172. E. Cobena, Lake Charles
{Sec. 2, T.11 8., R.8 W]
Soil__ . 2 2 || Clay and shale_ _____ 305 390
Clay - oo 6 8 and, fine_.___..____ 41 431
Sand, red___________ 4 12 || Shale, gummy.__._____ 99 530
Clay. oo 58 70 || Sand, fine_.._.__._.___ 14 544
Sand, fine, white_.__.. 15 85 and. o ___ 95 639
Cu-173. C. Linkswiler, Lake Charles
[Sec. 26, T. 10 8., R. 8 W.]
Soil, top-— .. 10 10 || Clay, blue._________ 55 438
and. .o 24 34 || Sand, fine, gray-____ 91 529
Clay, blue_..__.___. 24 58 || Clay, red_______.____ 10 539
Sand, fine, gray.- .- __ 21 79 || Sand, fine, gray._____ 62 601
Clay, blue_ - _._.____ 64 143 || Sand, gray_ .. ._.____ 115 716
Sand, fine, gray._.___ 126 269 || Sand and gravel.____ 6 722
Clay, blue 20 289 || Sand, coarse, gray._.._ 47 769
Sand, fine, gray.-_ .- 94 383
Cu-186. V. M. Jones, Lake Charles
[Sec. 35, T.9 5., R.8 W.]
Gumbo._____________ 106 106 )| Sand.____________._ 30 381
Sand, fine. .. _______ 22 128 || Sand, white_______._ 133 514
Gumbo e 223 351 || Sand and gravel_____ 138 652
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TABLE 8.—Drillers’ logs of represeniative wells in Oalcasiew Parish—Continued

Material Thicknessi Depth Material Thickness| Depth
(feet) (feet) (feet) (feet)

Cu-208. W, Caldwell, Lake Charles
[Sec.6, T.8 8., R. 8 W.]

Soil oo 12 12 || Sand, fine_._____._.___ 15 306
Clay oL 21 33 || Gumbo._____._______ 32 338
Sand, fine_..._..____ 8 41 || Sand.______________ 4 342
Clay oo 67 108 || Shale, sticky.-____.__ 9 351
Sand, red_. - .._____ 18 126 || Sand and gravel_____ 116 467
Clay. - 165 291

Cu-216. Newport Industries, Lake Charles
[Sec.18, T. 78, R. 10 W.]

Clay, red . __._______ 99 99 || Gumbo_____________ 27 387
Clay, yellow________ 46 145 || Shale, sandy._._______ 44 431
Gumbo.__._________ 22 167 || Gumbo.__ .. ______ 61 492
Sand and gravel_____ 73 240 || Shale, sandy._..___._ 62 554
Rock . 2 242 || Sand, fine_..._______ 51 605
Sand_ . __________ 46 288 || Shale_____________.__ 21 626
Rock oo 1 289 || Sand_________.______ 5 631
Sand and gravel____._ 71 360 || Gumbo____.________ 22 653

Cu-233. E. Wright, Lake Charles
[Sec.1, T.108, R.12W ]

Soilo o 2 2 )| Shale, sandy._______ 150 400
Clay, yellow________ 8 10 || Gumbo____.________ 10 410
Sand.______________ 5 15 || Sand, fine, gray. . ___ 10 420
Sand, yellow._ _______ 135 150 || Sand, coarse, and

Shale, sandy - _____ 40 190 gravel .___________ 110 530
Sand, fine, gray_____ 60 250 || Gumbo__._________ 5 535

Cu-241. T.S. Stegall, Lake Charles
{Sec. 34, .98, R.11 W.]

Sotlo o 4 4| Shale_______________ 40 200
Sand__________._____ 11 15 || Sand, fine_______.____ 70 270
Sand, white__._._____ 35 50 || Sand, coarse._.._____ 110 380
Shale_______________ 10 60 || Sand, coarse, and
Gumbo_____________ 60 120 gravel ___________ 40 420
Sand, fine___________ 40 160

Cu-263. M. Drost, Lake Charles
{Sec. 3, T.11 8, R.10 W.]

Soil. . 10 10 || Sand, fine.__________ 15 280
Sand, red__.___._____ 5 15 |l Shale. ... ___ 45 325
Clay, yellow_ . ______ 120 135 || Sand, fine.._..__..____ 20 345
Shale__.___.________ 40 175 || Shale_______________ 110 455
Shale, sandy . - ._____ 25 200 [| Sand, coarse, and

Sand, fine___________ 20 220 gravel ___________. 110 565

Shale______________ 45 265
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TaAnLg 8~—Drillers’ logs of representative wells in Calcasiew Parish—Continued

Material Thickness| Depth Material Thickness} Depth
(feet) (feet) (feet) (feet)
Cu-43. U.S. Air Force, Lake Charles

[Sec.2, T.10 8., R.8 W.]

Clay, sandy, red____. 48 48 || Sand, coarse._______ 40 364
nd, coarse..._____. 12 60 || Sand, medium_______ 59 423
Gumbo__.__________ 33 93 || Sand, medium,
Sand and gravel_..__ 7 100 COALSCa v m e e 67 490
Gumbo..e o 40 140 || Shale, sandy-_._____ 23 513
Clay_ oo 2 142 and, hard_...__..__ 31 544
Shale_.._____._____ 103 245 || Shaleand sand______ 23 567
Gumbo.. oo 59 304 7:3 (Vs I 118 685
Sand, fine____..__._. 20 324 || Gumbo..o oo 16 701
€u-445. Cities Service Refining Corp., Lake Charles

[Sec. 18, T. 10 8., R. 9 W.]
Soil . 12 12 || Gumbo and shale__-_ 130 389
Sand, red._._...___. 28 40 |l Sand__ ... 153 542
Gumbo and shale_ . 129 169 || Shale_...___________ 23 565
Sand_ .. __.__ 90 259

Cu-446. Cities Service Refining Corp., Lake Charles

[Sec. 18, T. 10 8., R. 9 W.]
Soil. ... 12 12 || Sand. oo 153 542
Sand, red...________ 28 40 || Gumbo and shale____ 58 600
Gumbo and shale.__-| 129 169 || Sand____..._..___. 138 738
Sand___ ... ______ 90 259 || Gumbo___ ... 4 742
Gumbo and shale___. 130 389

Cu-447. Town of Maplewood

[Sec. 31, T.98.,R.9W.]
Soil ... 2 2 Shale...__ o _.__ 98 218
Clay, sandy._._ ... 10 12 Sa.nd shaly .. ..__. 18 236
Sand, red.__________ 18 30 || Shale_ . _.cocucnooo 144 380
Shale_—____..______ 20 50 Sand, medjium.___.___ 113 493
Clay. .. 35 85 | Shale_.___._.oo_._.. 10 503
Sand fine___.__.__.. 35 120

€Cu-449. Olin Mathieson Corp., Lake Charles

[Sec. 34, T.9 8., R.9 W.]
Soil. e 3 3|/ Shale oo 107 367
Clay e e 48 51 || Sand, fine......-.... 13 380
Shale_.__ . _._____ 84 135 || Sand, water____.___. 137 517
Sand.______________ 125 260 || Gumbo.. oo 23 540

CU-452, R. Royer, Lake Charles

{Sec23, T.88., R.12 W.]

............... 2 2 || Shale, gumbo._.____ 26 248
Clay, sandy... ... 38 40 || Shale, gumbo._._____ 39 287
Sand__ . _______ 47 87 |I Shale, sandy.__ ... 18 305
Shale and bo-.-. 68 155 || Sand, fine, gray.-._.. 30 3356
Shale, sandy.._..._.. 45 200 Sand medium, gray. 89 424
Gumbo__.___.________ 4 204 Sa.nd coarse, and
Snnd medium, white_ 18 222 gravel ... 11 435

606861—60——7
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TABLE 8.—Drillers’ logs of representative wells in Calcasiew Parish—Continued

Material Thickness; Depth Material ‘Thickness| Depth
(feet) (feet) (feet) (feet)
Cu-453. C. Patterson, Lake Charles
[Sec. 34, T.108,, R. 10 W.]
3 3 || Shale, hard. ______._ 90 170
12 15 || Sand, fine___ _— 90 260
5 20 || Sand.________ 11177 85 345.
60 80
Cu-456. Paul Bellon, Gillis
{Sec. 22, T.8 8, R.8 W.]
Clay e e 85 85 || Shale, sandy....._._ 66 266
Sand.. oo __. 11 96 (| Sand, fin€..ceo oo 43 309
Shale .o ceeeeo. 59 155 || Shale. .. —coeeooo_. 4 313
Sand. . ____._._. 8 163 || Sand, medium___.__._ 95 408
Shale_ oo 37 200 Sand COArSe- - oo 28 436
Cu-462. Cit-Con Corp., Lake Charles
[See. 13, T. 10 8., R. 10 W.]
Clay, white.________ 15 15 || Gumbo_ oo __ 59 399
Sand, fine_...._.__.__ 15 30 || Sand, fine...._-_____ 159 558
Gumbo__ .- 134 164 || Gumbo and shale.... 59 617
Sand, streaky__..__. 24 188 || Sand, fine___..-o__._ 68 685
Sand, fine .. . ...... 91 279 || Sand and shale-____ 12 697
Shale..aooooooo. 51 330 || Sand_. .- ______ 36 733
Sand.oooo . 10 340 || Shale and gumbo.___ 30 763
Cu-486. Town of Westlake
[Sec. 26, T.9 8., R.9W.]
Soilo oo 4 4 Sha]e, sandy.___.___ 18 251
Clay, 8aDdY v ccm e 8 12 || Shaleo oo 67 318
and._ oL 4 16 Shale, sandy. ... 40 3568
Clay ............... 22 38 || Sandy, fine___..____ 22 380
Shale.ovococecneae 12 50 hale _occemcmccnn- 1 381
(5729 o1 I 5 55 || Sand__ oL 4 385
Shale. oo 15 70 || Sand, fine - ccoe.. 64 449
Sand._ . ______._._ 3 78 || Sand, medium_______ 22 471
Shale, sticky_.______ 65 138 Sand COArSe.- — e 22 493
Sand. ... 65 203 Sand gravel. _..____ 22 515
Shale___._______.__._ 25 228 Sand medium_______ 6 521
Sand. oo 5 233
Cu-498. J. E. Daigle, Lake Charles
[Sec. 28, T. 11 8., R.8 W.]
Soil_ .. 4 4 || Shale, hard_________ 126 450
Clay_______________ 14 18 Shale, stieky - - _-___ 10 460-
Sand.______________ 4 22 || Shale, sandy.._...___ 29 489
Sand, fine..._.______ 16 38 || Shale____ oo 49 538
Clay, soft_______._.__ 49 87 || Gumbo, bard._._.._._ 19 557
Sand, fine_._________ 11 98 || Sand, fine_.__...___ 63 620
Gumbo__ .- 30 128 || Sand and gravel ____. 9 629
Shale, sticky._....._ 169 297 || Sand, coarse________ 91 720¢
Sand, coarse_.______ .27 324 || Sand, fin€.a-a-ooo-_ 60 780:
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TABLE 8.—Drillers’ logs of representalive wells in Calcasiew Parish-—Continned

Thickness| Depth Thickness{ Depth
Material (feet) (feet) Material (feet) (feet)
Cu-510. L. Johnson, Sulphur
[Sec.9, T.98., R.10 W.]
Soil .o 3 3|l Shale._.ooco .. 180 300
Shale . ... _____.___ 87 90 || Sand, fine...._______ 50 350
Sand, fine_._.______. 30 120 || Clay, sandy_.._____. 100 450
Cu-513. Ed. Stine, Lake Charles
[Sec. 19, T. 11 8., R. 10 W.]
Soil . 3 3 || Shale, hard____._____ 143 200
Clay e 12 15 || Shale, sandy._____... 323 523
Sand._ . __________ 7 22 || Sand, fine.__._.______ 37 560
Shale oo 28 50 || Sand and gravel.._.. 40 600
Sand______.________ 7 57
Cu-515. M. Ellender, Lake Charles
{Sec. 8, T.118, R.10 W.]
Clay._ oo 30 30 || Shale, gummy_._.___ 129 398
Shale, gummy_______ 35 65 {| Shale, sandy__._____ 35 433
Shale and gumbo.._.__ 45 110 || Sand, fine___._______ 55 488
Sand and shale______ 119 229 || Sand, medium_______ 89 877
Shale....o..____.__ 40 269
Cu-518. Todd Bros., Lake Charles
[Sec. 3, T. 118, R.7W.]
3 3| Clay . 65 108
4 7 || Gumbo... 62 170
13 20 || Sand, fine. 50 220
23 43 || Clay, sand 35 255
€Cu-530. M., Gray, Lake Charles
[Sec. 4, T. 118, R. 12 W.)
Sofl ool 4 4| Sand . ____._____ 50 431
Clay oo 8 12 |t Shale_ oo 4 435
Sand. ... ___. 11 23 || Sand._ .. __ 21 456
Clay____________°°C 22 45 || Shale..____ - 2 458
Sand, coarse- - --___. 30 75 || Sand, fine_._.___.____ 136 594
and.___ .. ____ 165 240 || Shale. .. __.._____ 68 662
Sand, fine...._..____ 93 333 | Sand. ... .____ 83 -745
) S 48 381 || Boulder_ ____.._____ 5 750
Cu-534, W. Corbello, Lake Charles
{Sec. 6, T.10S.,, R. 12 W.]
Soil oo 3 3 19 244
Gumbo.._ ____._____ 44 47 22 266
Shale_ oo ___ 20 67 34 300
Sand._____.________ 13 80 28 328
Shale, sticky .. ..__._ 40 120 35 363
and_______________ 20 140 44 407
Shale, hard . . .______ 30 170 36 443
Shale, soft .. .. _.___. 30 200 7 450
Sand. .. __.._______ 19 219 57 507
Shale, hard - . _____ 6 225 {| Sand, coarse._ ... 43 550




94 GEOLOGY AND GROUND WATER, CALCASIEU PARISH, LA,

TABLE 8.—Drillers’ logs of representative wells in Cealcasiew Parish—Continued

Material Thickness] Depth Material Thickness] Depth
(feet) (feet) (feet) (feot)

Cu-536. G. K. Rowlins, Gillis
[Sec. 8, T.8 8., R.8 W.]

Clay, red ..o ... 40 40 || Shale o oo oo __ 46 320
Sand, fine_ ... ____ 40 80 || Sand, fine_________.. 70 390
Shale. oo ... 20 100 || Shale______.______._. 4 394
Gumbo_._ ... 39 139 || Sand- ... _. 18 412
Shale__. . __...__.... 61 200 || Shale. ..o oo ... 4 416
Gumbo and shale____ 50 250 || Sand, coarse, and

Shale, sandy ... 24 274 gravel..___.___.._ 62 478

Cu-537. Country Club, Lake Charles
[Sec. 22, T. 10 8, R.9W.]

Clay .o 20 20 || Shale....o._____._. 180 680
Sand._ ..o ... 10 30 || Sand, fine__._.._._.. 30 710
Shale. ... 395 425 || Shale. e oo 10 720
Sand, fine_._.____.__ 75 500 {| Sand, coarse____.... 40 760

Cu-541. C. Reeves and Savol, Lake Charles
[Sec. 15, T.98,, R.8 W.]

Soil oo 3 8 Shale..o—______.___. 290 350
Clay oo 52 55 || Sand, fine._.________ 90 440
Sand.. ... ____._ 5 60 (| Clay,sand.____.____ 45 485

Cu-544. C. Cornett, Bell City
[Sec. 28, T. 10 8., R. 6 W.]

[0 1 P 3 3 || Sand, fine....______. 50 200
Clay oo 22 25 || Sand, coarse- - ._.._ .. 50 250
Sand._ ... ..._.. 10 35 || Gravel .o cu e e 27 277
Shale oo 115 150

Cu-555. Town of Vinton
[Sec. 15, T. 108, R. 12 W.]

90 90 19 470
15 105 15 485
56 161 8 493
9 170 4 497
125 295 7 504
95 390 94 598
30 420 || Clay oo 2 600
31 451 || Sand. ... 3 603
Cu-569. A, Cormier, Lake Charles
{Sec. 23, T.8S., R. 13 W.)
Clay, sandy .. _...___ 15 15 (| Sand.__ . ___.___ 120 452
Sand, white._.....__ 40 55 || Sand, fine, sticky .. __ 38 490
Shale__o oo 277 332
Cu-570. J. Johnson, Lake Charles
{Sec. 33, T.88, R. 11 W.}
Clay oo 110 110 {| Shale, sandy . ___.__. 66 294
Sand, medium___._._ 46 156 || Sand, medium......_ 106 400

Shale, gummy.______ 72 228
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TABLE 8—Drillers’ logs of representative wells in Calcasieu Parish—Continued

Material Thickness| Depth Material Thickness| Depth
(feet) (feet) (feet) (feet)
Cu-572. Stein and Kinney, Starks
[Sec. 12, T. 98, R. 13 W.]
27031 4 4 || Sand_ . __._ 5 225
Clay - oo 53 57 || Shale.______________ 112 337
Sand, fine___________ 8 65 || Sand, fine.._..______ 73 410
Sand, coarse. . .._..._ 20 85 || Sand, medium.______ 16 426
Sand, gravel . _..___._ 8 93 || Sand, coarse__-.—___. 24 450
Shale, sandy . ... 77 170 || Gravel - coeccoceean 43 493
Sand, fine. o meooo 33 203 || Sand__ oo 19 512
hale. oo 17 220 || Shale_ o oo 3 515
[Cu-621. Stein and Kinney, Starks
[Seec. 31, T. 11 8., R. 11 W.]
5 51 Shale o ooeoemeaaaan 87 407
112 117 || Gumboa e e oceeeee 58 465
54 171 )l Sand_ oo 120 585
37 208 [ Sand, coarse_ 90 675
112 320 || GumboO-ccccmaeaa o 4 679
Cu-625. Stein and Kinney, Starks
[Sec. 11, T.8 8., R. 13 W.]
Soilo e el 4 4 || Sand, fine._...__..__ 50 380
Clay. ... 67 71 || Sand, coarse, and
Sand-_____________. 39 110 gravel _.oeooo .. 80 460
Shale._._ . _____ ... 220 330
Cu-632, Mr. Coffey, Lake Charles
[Sec.22, T.8S., R.9W.]
Soil, and elay .o o - 75 75 || Shalee o ooceemeans 10 214
Sand_ .ol 129 204
Cu-637., J. Lamkin and K. Breaux, Lake Charles
[Sec. 27, T.118., R.8 W.]
Sofl oo 6 6 || Shale, sandy . .- 80 280
Sand, red. .- 9 15 || Sand_ oo 47 327
Clay, red ... _.___._ 20 351 Shale. ..o oo____ 57 384
Clay, blue. .. ...____ 25 60 || Shale, sandy - —_-__ 77 461
Clay, sandy- o ceeeo. 60 120 || Sand. e oo 124 585
hale_ .l 80 200
Cu-641. Prairie Canal Co., Lake Charles
[Sec. 12, T. 11 8., R.8 W.]
Clay oo cceeeeeeee 8 8 || Sand, fine___________ 40 260
Sand_.______.______ 12 20 || Sand, coarse - .- ____ 50 310
Shale_ . ____.._ 140 160 || Sand, coarse, and
Sand, fine_____..__._ 30 190 gravel ... ____. 61 371
Shale o oo 30 220
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TAsLE 8.—Drillers’ logs of representative wells in Calcasien Parish—Continued

Material Thickness| Depth Material Thickness] Depth
(feet) (feet) (feet) (feet)

Cu-646. J. Metzger, Iowa
[Sec. 18, T. 10 8., R. 6 W.]

Sofl . 1 1} Shale_o__________ 97 115
Clay .. 13 14 || Sand, fine_._..._____ 120 235
Sand_______________ 4 18 || Sand, coarse - __ _.__ 95 330

Cu-651. D. W. Abbott, Welch
{Bec. 29, T.98., R.6 W.]

Soit. .. 3 3| Shale._ oo 110 240
Clay . . ooo.. 22 25 || Sand, fine.o oo ___ 60 300
Sand__________.__.__ 5 30 || Sand, coarse.. ... 20 320
Cay. ... 100 130 || Sand and gravel____. 80 400

Cu-653. Krause and Managan, Sulphur
[Sec. 11, T. 9 8,, R. 10 W ]

Soil .. 2 2 || Clay, brown, blue,
Clay, gray, buff _ . ___ 8 10 gray, white with
Clay, gray__ . _____ 10 20 shell fragments_. __ 51 315
Clay, brown.._..._.. 10 30 || Sand, fine, black, red,
Clay, brown, grayish, green. oo 42 357
S e 10 40 || Sand, fine to coarse._ 33 390
Clay, brown, red, Clay oo 10 400
sandy - ... _____ 10 50 || Clay, red, blue, :
Clay, brown, red, lig- brown, lignitic_____ 20 420
nitie - o ... 10 60 || Wood, carbonized.-... 3 423
Clay, brown, red_____ 20 80 || Sand, coarse, and
Clay, brown, red, lig- gravel._._____.__. 63 486
nitiC . o e e 20 100 || Sand, coarse, and
Clay, gray, red-__..__ 110 210 gravel with wood - 22 508
Clay, red, gray, Sand, coarse, and
brown, lignitie_.__. 23 233 gravel ______.____ 20 528
Sand, fine to medi- Sand, fine to medium. 20 548
um, white to gray- Sand, coarse, and
ish, salt and pep- gravel ___________ 5 553
7] 17 250 || Clay, blue .c .- -_ 15 568
Clay, brown, blue.... 14 264

Cu-654, Continental Oil Co., Lake Charles
{Sec. 27, T.98,R.9 W]

Nolog oo omomooaa 50 50| Clay oo 135 420
Clay oo 105 155 || Bandecoceo oL 145 565
Sand and gravel___.__ 130 285

Cu-655. City of Sulphur, Salphur
{Sec. 34, T.9 8., R. 10 W.]

Surface.........___. 2 2l Sand- oo 112 390
Clay e e 246 248 || Clay - oo 2 392
Sand and shale.___.. 12 260 {| Sand_ - ... 188 580

Sandy shale_.__.____ 18 278 || Sandy shale_________ 92 672
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TABLE 8.—Drillers’ logs of representative wells in Oalcasieu Parish—Continued

Material Thickness| Depth Material Thickness| Depth
; (feet) (feet) (feet® (feet)

Cu-666. Gulf States Utilities Corp., Lake Charles
[Sec.9, T.98.,, R.9W.]

Soil. oo 14 14 || Sand, fine.__________ 100 990
Sand__.__ . ... .. 8 22 i Shale, sandy ... 280 | 1,270
Clay, yellow__ ______ 173 195 || Sand, fine.__._..____ 11} 1,281
Sand, coarse.___.___ 25 220 || Shale, sticky -__.____ 219 | 1,500
Gumbo___._______ 100 320 || Sand_._ ... 55| 1,555
Sand, good____._____ 270 590 || GumbO.ee_ ... 381 1,593
Rock, lime......_____ 10 600 || Sand_______________ 271 1,620
Sand, hard_.._______ 90 690 | Shale, sandy . _.____ 270 | 1,890
Sand and shale..____ 130 820 || Shale, streaky._..____ 130 | 2,020
Shale, sandy - ... 70 890 || GumbO.er oo 184 | 2,204

TaBLE 9.—Wells used in fence diagram

Location
Fence disgram ‘Well designation
Sec Township Range

11 8 8. 13 W.
1 8 8. 10 W.
18 7 8. 10 W.
34 78. 10 W.
[ Shell Oil Co._ ..o 6 8 8. 9 W,
SR Union Sulphur Co.- - ________ 32 78 7 W.
Y S, Continental Oil Co_ _....___._. 30 78. 6 W.
. S Humble Oil Couo oo 19 6 8. 9 W.
* I Placid Oil Co_ - oo 20 9 8. 7 W.
10 . Cu-587. . e 31 9 8. S W.
11 Cu-92_ e 34 9 8. 9 W.
12 - Cu-683. . ... 11 9 8. 10 W,
13 oo Union Prod. Co_ oo 21 8 8. 10 W.
14_________ Union Sulphur Co..-—___._._. 30 9 8. 10 W,
15 .. Gulf Ref. Cooo_ oo ____. 19 9 8. 11'W.
16 .. Jefferson Lake Sulphur Co.._... 19 9 8. 12 W.
17 Sexton Oil COumv e 18 10 8. 12 W,
18 ___ OhioOil Co. .. . __.__ 20 11 8. 13 W.
19, ___ Magnolia Petroleum Co.._______ 1 12 8. 12 W.
20 _._____. Union Sulphur Co_..________. 21 11 8. 10 W,
21 .. Stanolind Oil and Gas Co...... 17 118, 9 W.
22 .. Hankamer Ins. Co_ ... __.___ 32 10 8. 9 W.
23 - Cu—446__ _ ... 18 10 8. 9 W.
24, .. Shell Oit Co_ _ . ______. 16 11 8. 8 W.
25, oo Cu—493 and Cu-151__ _.______. 29 10 8. 7W.
26 eceeean Sohio Oil Coum e 30 10 8. 6W.
by (R U—655 - _ oo 34 9 8. 10 W.
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