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CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIATED WATER-QUALITY UNITS

Multiply ByTo obtain
inch 25.4 millimeter
foot (ft) 0.3048 meler
foot per day {ft/d) 0.3048 meter per day
foot per year (ft/yr) 0.3048 meter per year
foot per mile (ft/mi) 0.1894 meter per kilometer
foot squared per day (fird) 0.0929 meter squared per day
cubic foot per second (ft3/s) 0.02832 cubic meter per second
acre 4,047 meter squared
acre-foot (acre-f1) 1,233 cubic meter
mile (i) 1.609 kilometer
galion per minute {gal/min) 0.06308 liter per second
gallon per minute per foot [(gal/min)/ft] 0.207 liter per second per meter
million galions per day {Mgal/d) 3,785 cubic meters per day

Transmissivity: In this report, the mathematically reduced form for transmissivity, foot squared per day (fi¥d), is used for
convenience. The standard unit for transmissivity is cubic foot per day per square foot times foot of aquifer thickness {{fl3/d)/ft2]ft.

Temperature in degrees Celsius (°C) can be converted to degrees Fahrenheit (°F) as follows: °F = 1.8 (°C) + 32

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929--a geodetic datum derived from a
general adjustment of ke first-order level nets of both the United States and Canada, formerly called Sea Level Datum of 1929,

Abbreviated water-quality units:
miliigrams per liter (mg/L)
microsiemens per centimeter at 25 degrees Celsius (US/cm)
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HYDROGEOLOGY AND WATER RESOURCES OF THE
ALEXANDRIA AREA, RAPIDES PARISH, LOUISIANA

By Charles W. Smoot and Robert B. Fendick, Jr.

ABSTRACT

The City of Alexandria, in Rapides Parish, Louisiana, pumps water for public supply and industrial
use from wells completed in aquifers consisting of unconsolidated sedimentary deposits that range in age
from Pleistocene to Miocene. More than 80 percent of the water pumped by the City of Alexandria is from
wells completed in the upland terrace and Carnahan Bayou aquifers. The wells are Jocated within three
public-supply well fields in and near Alexandria. These wells range from 90 to 2,150 feet in depth.

In the southern part of the study area, the base of freshwater generally is greater than 2,000 feet below
sea level. Wells in this area could be completed in the Chicot, Evangeline, Williamson Creek, and Carnahan
Bayou aquifers. A considerable volume of water could be pumped from these aquifers if the productivity
is comparable to that in the Kisatchie well field. However, past intensive pumping has resulted in water-
level declines in the aquifers in this area.

Kincaid Reservoir, Indian Creek Reservoir, and the Red River are potential alternative sources of
water in the Alexandria area. Water from these surface-water bodies, however, would require some type of
treatment to improve water quality for many water-supply uses.



INTRODUCTION

Alexandria, population 49,188 in 1990, is the largest city in Rapides Parish and is located in central
Louisiana (fig. 1). In 1990, the City of Alexandria pumped an average of 23.2 Mgal/d of ground-water from
three well fields (fig. 2); the municipal system used 13.1 Mgal/d for public supply, and industry used about
10.1 Mgal/d (J.K. Lovelace, U.S. Geological Survey, written commun., 1991). Although total ground-water
withdrawal rates have averaged about 23 Mgal/d since 1970 (fig. 3), Alexandria officials believe that a
possible increase in navigation on the Red River and the completion of Interstate Highway 49 could result
in increased municipal and industrial withdrawals during 1990-2005 (Darrell Williamson, Assistant to the
Mayor of Alexandria, oral commun., 1990). In response to this anticipated need, the U.S. Geological
Survey (USGS), in cooperation with the City of Alexandria, evaluated the water resources of the Alexandria
area.

Purpose and Scope

This report describes the hydrogeology and water resources of the Alexandria area, based on data and
studies from the early 1940’s to the early 1990’s. This report also addresses the potential for additional
development of ground- and surface-water resources in the Alexandria area.

The data presented include ground-water-level measurements and selected water-quality properties
and constituents for ground- and surface-water samples. Well descriptions and previous water-quality and
water-use data, geophysical logs, and aquifer-test data were reviewed and evaluated. The data are in
computerized files of the USGS or are tabulated in cited references.

Description of Study Area

The study area is located in Rapides Parish (fig. 1). Land-surface altitudes in the parish range from
about 50 ft to more than 260 ft above sea level. Alexandria, located approximately in the center of the State,
is about 100 mi from Baton Rouge, Lake Charles, Shreveport, and Monroe, La. (fig. 1}. The city is located
along the southwestern bank of the Red River in the Red River altuvial flood plain. Major streams in the
study area include the Red River, Calcasien River, Bayou Rapides, Bayou Roberts, Bayou Boeuf, and
Spring Creek. A series of locks and dams under construction will make the Red River navigable for barge
traffic from the confluence with the Mississippi River to Shreveport. Other major surface-water bodies in
the study area include Kincaid Reservoir and Indian Creek Reservoir (fig. 2).

The climate of central Louisiana is characterized by hot summers and mild winters. Humidity is high
throughout the year, with an average annual temperature of 19°C. In 1990, Alexandria received about
59 inches of rainfali (Louisiana Monthly Climate Review, written commun., 1995), and the temperature
ranged from -8°C recorded in December to 38°C recorded in June.

o



ARKANSAS

EXPLANATION

STUDY AREA (see fig. 2)

T T T e

TEXAS

MEX!CO

50 MILES
T ) i

[¢]
1
A I e
8] 50 KILOMETERS

Figure 1. Study area in Rapides Parish and selected highways and cities, Louisiana.
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Previous Investigations

The geology and hydrogeology of central Louisiana, including Rapides Parish, were first described
by Veatch (1906). Fluoride in the ground water of Avoyelles and Rapides Parishes was discussed by Maher
(1939). Also. Maher (1940a} described the ground-water resources of Rapides Parish, prepared a
preliminary report on the ground-water conditions at Alexandria (1940b), reported on the ground-water
conditions at Camp Claiborne in Rapides Parish (1942a), and prepared a memorandum on ground-water
conditions in the Alexandria area (1942b). Klug (1955) reported on the geology and ground-water
resources in the Alexandria area. An areal investigation of the ground- and surface-water resources of
Rapides Parish was reported by Newcome and Sloss (1966). Rogers (1981) reported on the predevelopment
and postdevelopment of the water resources in the Kisatchie public-supply well-field area (hereinafter
referred to as the Kisatchie well field) near Alexandria (fig. 2).
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HYDROGEOLOGY

The aquifers in the study area are in unconsolidated sedimentary deposits of Quaternary age and
Tertiary age (fig. 4). The hydrogeologic units are discussed from youngest to oldest and include the
following aquifers: the Red River alluvial aquifer, the upland terrace aquifer, and the Chicot aquifer system
(fig. 5); the Evangeline aquifer; and the Jasper aquifer system (including Williamson Creek and Carnahan
Bayou aquifers) (fig. 6). Fresh ground water (water containing less than 250 mg/L of chloride) is present
in the southwestern part of the parish to depths greater than 3,000 ft below sea level (fig. 6, pl. 1).

System Series Stratigraphic unit Hydrogeologic unit
Red River afluvial deposits Red River alluvial aquifer and/or
Nortiern Louisiana terrace deposits surficial confining unit

Unnamed Pleistocene deposits Upland terrace aquifer and/or
surficial confining unit

Chicot aquifer system and/or surficial
confining unit

Quaternary Pleistocene

Pliocene
? Blounts Creek Member Evangeline aquifer
o
=]
g Castor Creek Member Castor Creek confining unit
g
2 Williamson Creck Member Williamson Creck aquifer
jar 9 58 B
Tertiary £ | Dough Hills Member €5 2 | Dough Hills confining unit
Miocene _u% SR
79 Carnahan Bayou Member Carnahan Bayou aquifer
Lena Member Lena confining unit
Catahoula Formation Catahoula aquifer

Figure 4. Stratigraphic and hydrogeologic units in Rapides Parish and adjacent areas, Louisiana (modified
from McWreath and Smoot, 1989).

The Red River Valley (fig. 5), in Rapides Parish, is underlain by Red River alluvial deposits. Terrace
deposits of Pleistocene age mantle most of the sediments in the parish cutside of the Red River Valley. In
and south of the study area, these deposits are referred to as the upland terrace aquifer or the Chicot aquifer
system, depending on location (fig. 5).

In the southern part of Rapides Parish the Evangeline aquifer subcrops through the Kisatchie well
field. The Evangeline aquifer and Jasper aquifer system are separated by the Castor Creek confining unit
(fig. 4). The Castor Creek confining unit is predominantly clay to sandy clay, but may contain sand of ample
thickness for a large-yield well at a few locations. However, these sands probably are not of sufficient areal
extent to provide sustained large yields and, therefore, are not further discussed in this report. The
Williamson Creek and Carnahan Bayou aquifers of the Jasper aguifer system are separated by the Dough
Hills confining unit, and the Carnahan Bayou and Catahoula aquifers are separated by the Lena confining
unit.
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GROUND-WATER RESOURCES

More than 80 percent of the water pumped by the city of Alexandria for public supply is from wells
completed in the upland terrace aquifer and the Camnahan Bayou aquifer. Less than 20 percent is pumped
from the Evangeline aquifer and the Williamson Creek aquifer. The city pumps freshwater from 62 wells
completed in these four aquifers in Rapides Parish. The wells are located within three public-supply well
fields in and near Alexandria: downtown (Alexandria), McNutt, and Kisatchie (fig. 2). In this report, the
downtown and McNutt well fields are discussed separately and as a unit (downtown-McNutt well field)
because they are located relatively close and were developed during the same period.

Ground-Water Sources

The following sections discuss the ground-water sources and the development of these sources, The
potential for further development in the study area also is discussed.

Red River Altuvial Aquifer

The Red River alluvium is characterized by coarse sand and gravel at the base grading upward to fine
sand overlain by silt and clay which forms a surficial confining unit in some areas. The sand and gravel
deposits in the lower part compose the Red River alluvial aquifer (fig. 5). The thickness of the alluvial
aquifer varies. In the Alexandria area, the aquifer averages 50 ft in thickness and has a maximum thickness
of 110 ft (Rogers, 1983, p. 8).

Red River alluvial aquifer tests indicate that the transmissivity for the aquifer ranges from 2,000 to
27,000 ft*/d; hydraulic conductivity ranges from 100 to 300 ft/d; and storage coefficient ranges from 0.0006
to 0.001 (Whitfield, 1980, p. 7), indicating confined conditions for the aquifer in the study area. Wells
completed in the Red River alluvial aquifer generally yield 250 to 1,700 gal/min, but have been tested at
higher yields; for example, a well that normaily yielded 1,700 gal/min was tested at 2,800 gal/min for
several hours (Newcome and Sloss, 1966, p. 28).

In the study area, the Red River alluvial aquifer provides water for agricultural and aquacultural
purposes. Less than 1.5 Mgal/d of water was pumped from the Red River alluvial aquifer in 1990
(Lovelace, 1991, p. 89), Water in the Red River alluvial aquifer typically is a calcium-magnesium
bicarbonate type. Whitfield (1980, p. 11) reported that concentrations of hardness as calcium carbonate!
generally range from 200 to 600 mg/L., and concentrations of dissolved iron generally range from 0.5 to
10 mg/L.. Results of water-quality analyses of samples from four wells completed in the Red River alluvial
aquifer are listed in the appendix, table 1.

! The U.S. Environmental Protection Agency (1976, p. 75) classifies hardness as follows: Water having hard-
ness of 0-75 mg/L. is considered soft, 75-150 mg/L is moderately hard, 150-300 mg/L is hard, and more than
300 mg/L is very hard. In Louisiana, water that is hard or very hard and (or) that contains an iron concentration
exceeding 0.3 mg/L generally is treated for public supply.



Uptand Terrace Aquifer and Chicot Aquifer System

In this report, the Pleistocene deposits in the central and northwestern part of the study area will be
referred to as the upland terrace aquifer, and the Pleistocene deposits in the southern part of the study area
will be referred to as the Chicot aquifer system (fig. 5). The upland terrace aquifer and Chicot aquifer
system are characterized by sand and gravel at the base grading upward to fine sand, silt, and clay. The
aquifers, which mostly are overlain by a surficial confining unit of clay or silt (Rogers, 1981, p. 10), range
from less than 75 to more than 150 ft in thickness. The overlying clay ranges from 0 to 85 ft in thickness.

The hydraulic characteristics of the upland terrace aquifer were determined from 2- to 30-day aquifer
tests at two wells in the Kisatchie well field, Transmissivity is 13,400 ft?/d at each well; hydraulic
conductivities are 170 and 200 ft/d; and storage coefficients are 0.06 (R-902) and 0.07 (R-901) (Rogers
1981, p. 23). Water in the upland terrace aquifer within the study area generally is unconfined. In the study
area, the original yield of wells completed in the upland terrace aquifer ranges from 305 to 750 gal/min of
water (appendix, table 2).

In the study area, the upland terrace aquifer is relatively undeveloped except in the Kisatchie well
field where 24 wells have been installed. The town of Forest Hill (fig. 5) pumps water from the Chicot
aquifer system for public supply and many nearby plant nurseries also pump water from the Chicot aquifer
system for irrigation.

The altitude of the water table (fig. 7) in the upland terrace aquifer and Chicot aquifer system is
greater than 160 ft above sea level in the area northwest of the Kisatchie well field and is less than 100 ft
above sea level near the lower end of Spring Creek. Hydrographs of three wells (R-847, R-851, and
R-1027) completed in the upland terrace aquifer are shown in figure 8. In the Kisatchie well field, the water
level in well R-847 has fluctuated between 45 and 60 ft below land surface since 1972 after declining from
40 to 55 ft below land surface during 1968-72, in response to the development of the Kisatchie well field in
1968. Northwest of the weli field, the water level in well R-851 increased about 3 ft during 1966-90. This
increase in water level probably resulted from above average rainfail and subsequent recharge. Southeast
of the well field, the water leve!l in well R-1027 declined about 2 ft during 1972-90, in response to nearby

pumping.

Water in the upland terrace aquifer and Chicot aquifer in Rapides Parish generally is soft, acidic, and
contains low concentrations of dissolved solids. Results of water-quality analyses for samples from three
wells completed in the upland terrace aquifer are listed in the appendix, table 1.

11
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Evangeline Aquifer

The Evangeline aquifer subcrops along a northeast to southwest direction through part of the Kisatchie
well field. It consists primarily of a deltaic sequence of fine to medium sand with interbedded silt, greenish-
gray laminated clay and local beds of coarse sand (Whitfield, 1975, p. 12). The aquiferin the central part of the
study areais about 225 ftthick at well R-852 and thickens southwestward to about 650 frat well R-1207 (pl. 1).

Transmissivity and hydraulic conductivity at three wells tested in the Kisatchie well field range from
1,340 10 6,280 ft%d and from 49 to 100 fi/d, respectively (Rogers, 1981, table 2, p. 22). Whitfield (1975,
p- 20) reported the hydraulic conductivity of the aquifer within nearby Allen and Beauregard Parishes
ranges from 30 to 100 ft/d, which is comparable to values obtained at wells in the Kisatchie well field. The
storage coefficient of the Evangeline aquifer in the study area is about 0.0002 (Whitfield, 1975, p. 20,
indicating confined conditions. Wells completed in the Evangeline aquifer originally vielded 430 to
550 gal/min (appendix, table 2).

Three wellsin the Kisatchie well field are completed in the Evangeline aquifer, The towns of Glenmora,
Forest Hill, Lecompte, and McNary (fig. 2} also withdraw water for public supply from the Evangeline aquifer.

Water in the Evangeline aquifer generally is soft to moderately hard, slightly alkaline, and has low
concentrations of iron and dissolved solids. Results of water-quality analyses for samples from two wells
completed in the Evangeline aquifer are listed in the appendix, table 1.

Williamson Creek Aquifer

The Williamson Creek aquifer is recharged in a band across the northern part of the study area (fig. 9).
The aquifer consists of generally well sorted, very fine to medium sands interbedded with greenish-gray
clays (Whitfield, 1975, p. 29). The aquifer contains freshwater within nearly the entire study area. The
aquifer is about 300 ft thick in Alexandria, increasing to 600 ft in the Kisatchie well field, and more than
800 ft near Union Hill, as shown on cross section A-A' (pl. 1).

Values for transmissivity and hydraulic conductivity from five aquifer tests in the Kisatchie well field
ranged from 670 to 10,000 ft%/d and from 20 to 130 ft/d, respectively (Rogers, 1981, table 2). The storage
coefficient of the aquifer at well R-939 was 0.00013, indicating the Williamson Creek aquifer is confined in
the Kisatchie well field.

The Williamson Creek aquifer is a source of freshwater from wells 300 to 500 ft deep in the
metropolitan area of Alexandria and from wells 450 to 600 ft deep in the Kisatchie well field. The water
systems of Elmer-Melder-Calcasieu, Hineston, Kolin-Ruby-Wise, and Woodworth (fig. 9) also pump water
from the Williamson Creek aquifer. These water systems together pump an average of 0.65 Mgal/d from
the Williamson Creek aquifer (J.K. Lovelace, U.S. Geological Survey, written commun., 1991).

The potentiometric surface map for the aquifer (fig. 9) shows the water-level altitude is at or below
sea level in the Alexandria area (well R-18) and as much as 50 or more feet below sea level in the Kisatchie
well field area (well R-932). The water level in the aquifer was approximately the same in downtown
Alexandria in 1990 as during 1955-60; this is shown in the hydrograph of well R-18 (fig. 10). The water-
level fluctuation in well R-18 during 1960-86 was in response to ground-water withdrawals from a nearby
well. In some parts of the Kisatchie well field, the water level declined as much as 150 ft during 1968-79
due to increased ground-water withdrawals. This is shown in the hydrograph of well R-932 (fig. 10).

14



T.5N.

92°15"
i

I
| T.an,

e : AVOYELLES

VERNON s
R.2E.
Creek
Reservoir T.1N
o R.1E.
31700 — -
T.18.
R.1W.
e | | T.2S.
i R.3W. R.2W.
ALLEN
0 1|0 2|0 MILES
!
I T T
0 10 20 KILOMETERS
EXPLANATION
PRINCIPAL AREA OF RECHARGE TO
WILLIAMSON CREEK AQUIFER
s 5 () = == POTENTIOMETRIC CONTOUR--Shows altitude
at which water level would have stood in
tightly cased wells. Dashed where approxi-
mately located. Contour interval 25 feet.
Datum is sea level
@ OBSERVATION WELL AND LOCAL WELL NUMBER
FOR WHICH HYDROGRAPH IS SHOWN (SEE
R-18
FIG. 10)
® WELL

Figure 9. Potentiometric surface of the Williamson Creek aguifer in the
study area, October and November 1989 (from Smoot and Seanor, 1992).

15



50 T LI [ [N 1 i i i 1L T T IR} T 1 T | | L} 1 LI T % i i

100~ u

150 / =
[Eh]
g
EL: R-18
)
w
A 200t b e L b
% 1955 1960 1965 1870 1975 1980 1985 1990
=
Q
g‘loolllllllll|llII!iIIIII|IIIIl{IlIIII1
=
(i}
w
[T
=z
d150" =
-
Y
o
i
S
200 ]
250 wo 827 .
R-932 ’
o0 bl )
1955 1980 1865 1970 1975 1880 1985 1990

Figure 10. Water levels in wells R-18 and R-932 completed in the Williamson Creek aquifer in
the study area.
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In most of the study area, water in the Williamson Creek aquifer is soft, slightly alkaline, and has low
concentrations of iron and dissolved solids. Locally, however, the water may be moderately hard. Results
of water-quality analyses for samples from two wells completed in the Williamson Creek aquifer are listed
in the appendix, table 1.

Carnahan Bayou Aguifer

The Carnahan Bayou aquifer crops out in northern Vemon Parish, scuthern Natchitoches Parish,
northwestern Rapides Parish, and southern Grant Parish and dips to the southeast. Like the Wiiliamson
Creek aquifer, the Carnahan Bayou aquifer consists of generally well sorted, very fine to medium sands
interbedded with greenish-gray clays. The dip from the northwestern part of the study area toward the
southeast is about 63 ft/mi, as shown on cross section B-B' (pl. 1)

Transmissivity and hydraulic conductivity for the aquifer, based on aquifer tests at seven wells in the
Kisatchie well field, ranged from 2,070 to 11,630 ft2/d and from 60 to 110 ft/d, respectively (Rogers, 1981,
table 2). Storage coefficients were about 0.00015, indicating confined aquifer conditions.

Based on limited data, it appears that a large cone of depression may have developed m the
potentiometric surface of the Carnahan Bayou aquifer. This cone is the result of heavy municipal pumping
in Alexandria and Pineville. The altitude of water in the center of the cone at Pineville is 225 ft below sea
level; the cone primarily extends eastward, southward, and westward. Hydrographs of four wells completed
in the Carnahan Bayou aquifer in Rapides Parish are shown in figure 11. In the downtown-McNutt well
field, the water level in well R-825 declined about 65 ft during 1963-89. In the Kisatchie well field, the
water level has declined almost 160 ft in well R-937 since 1968. A decline of about 4 ft/yr in well R-1056
at Otis, during 1977-90, and about 2 ft/yr in well R-1207 at Union Hill, during 1982-90, are the result of
ground-water withdrawals in the study area.

Water in the Carnahan Bayou aquifer generally is a soft, slightly alkaline, sodium bicarbonate type
with low concentrations of iron. Results of water-quality analyses for samples from six wells completed in
the Camahan Bayou aquifer are listed in the appendix, table 1.

The Carnahan Bayou aquifer is the most extensively developed aquifer in the study area. The City
of Alexandria has 27 public-supply wells and Pineville has 8 public-supply wells completed in this aquifer.
Other water systems in the study area pumping from the Carnahan Bayou aguifer are Eimer-Melder-
Calcasieu, Gardner, and Sieper. Locations of public-supply or industrial wells and observation wells
screened in the Carnahan Bayou aquifer in the study area are shown in figures 12 and 13,

Well Fields in the Study Area

In 1990, the public-supply water-well system in the Alexandria area consisted of 62 welis that ranged
in depth from 90 to 2,150 ft below land surface (appendix, table 2). The wells are located in the downtown-
McNutt and Kisatchie well fields. The 1990 yields for these 62 wells ranged from 80 to 1,000 gal/min. The
combined pumping capacity for all 62 wells is about 33 Mgal/d. Within the downtown-McNutt well field,
37 wells have been plugged (appendix, table 3). Most of these wells or groups of wells have been replaced
with a new well or wells in the same general area.
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Figure 11. Water levels in wells R-825, R-937, R-1056, and R-1207 completed in the
Carnahan Bayou aquifer in the study area.
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Downtown-McNutt Well Field

The 24 wells in the downtown-McNutt well field range in depth from 344 to 1,410 ft below land
surface (appendix, table 2). Four of these wells are completed in the Williamson Creek aquifer, and 20 wells
are completed in the Carnahan Bayou aquifer. Of the 24 wells, 18 were drilled before 1970. Four wells
were installed after 1980 to replace older wells.

The yield of water from wells in the downtown-McNutt well field ranged from 80 1o 500 gal/min in
1990 (appendix, table 2). The combined capacity of the four replacement wells is about 0.8 Mgal/d more
than the highest reported capacity of the wells replaced.

In December 1990, five wells were out of service for repair or replacement. Four of these wells were
completed in the Carnahan Bayou aquifer and the fifth was completed in the Williamson Creek aquifer. The
combined capacity of the 19 wells in service was 8.3 Mgal/d.

Kisatchie Well Field

Wells in the Kisatchie well field range in depth from 90 to 2,150 ft below land surface (appendix,
table 2). Of the 38 wells, 24 are completed in the upland terrace aquifer, 3 in the Evangeline aquifer, 1 in
the Castor Creek confining unit, 3 in the Williamson Creek aquifer, and 7 in the Carnahan Bayou aquifer.
Thirty-five wells were drilled between 1966 and 1968 (appendix, table 2.

The yield of water from wells in the Kisatchie well field ranged from 170 to 1,000 gal/min in 1990.
The higher yields were from wells completed in the Carnahan Bayou aquifer, whereas the lower yields
were from wells completed in the upland terrace aquifer. The yield and specific capacity have decreased
in most of the wells completed in the upland terrace aquifer because of deterioration or incrustation
of the well screens. In 1967, the vield from well R-910 was 500 gal/min, and the specific capacity was
38.7 [(gal/min)/ft]; in 1990, the yield was 170 gal/min, and the specific capacity was 9.9 [(gal/min)/ft]
(appendix, table 2).

In December 1990, 11 wells were out of service for repair; 7 of these wells are screened in the upland
terrace aquifer, 3 in the Evangeline aquifer, and 1 in the Castor Creek confining unit. The combined
pumping capacity of wells in service was 19.3 Mgal/d.

Potential for Further Development

The potential exists for further development of ground-water sources in the study area. Locations and
magnitudes of further development should take into account water-quality characteristics, thickness and
extent of transmissive zones in the aquifers, and long-term response of the aquifers.

The Red River alluvial aquifer is a potential source of substantial volumes of water because it has a
high transmissivity and storage coefficient, and is relatively undeveloped. However, treatment generally 1s
needed to improve water quality for many water-supply uses. Additional information concerning water
quality, hydraulic properties and possible effects of pumping would be useful if future large-scale
development of the aquifer were to be considered.



Deeper aquifers throughout the study area may have potential for additional development. For
example, in the southern past of the study area, the base of freshwater generally is greater than 2,000 ft
below sea level (fig. 6). Wells in this area could be completed in as many as four aquifers: the Chicot, the
Evangeline, the Williamson Creek, and the Camahan Bayou. If the productivity of the aquifers in this area
is comparable to that in the Kisatchie well-field area, water-supply potential would be considerable.
However, water-level declines have resulted in areas of past intensive pumping from these aquifers.

Estimation of well yields in a particular location depends on sufficient site information. This
information would include driller’s and geophysical logs to determine depth to sands, sand thicknesses, and
some water-quality characteristics. Other information, such as aquifer-test analyses, also would be needed
to determine hydraulic properties of the aquifer at specific locations. Figure 14 is an example of how to use
some of the hydraulic properties determined from aquifer-test analyses to estimate drawdown of water
levels in an aquifer. This information could then be used to effectively locate wells and better manage the
ground-water resources in the study area. A quantitative evaluation of long-term response of aquifer water
levels would require a ground-water-flow model analysis.

SURFACE-WATER RESOURCES

Surface-water resources are an alternative to ground water for water supply, but are not greatly
developed in Rapides Parish, except Bayous Rapides, Boeuf, and Roberts where water is withdrawn for
agricultural irrigation. The streamflow in these bayous is maintained by ground-water discharge from the
Red River alluvial aquifer and cutflows from Kincaid and Indian Creck Reservoirs (fig. 2). Kincaid
Reservoir and Indian Creek Reservoir are potential surface-water sources. Another potential source of
surface water is the Red River.

Treatment of surface water can be more complex and expensive than treatment of ground water
because surface water may require extensive filtration and treatment due to the presence of suspended
matter, fecal bacteria, and chemical contamination. The type and extent of treatrent may vary seasonally.

Kincaid Reservoir and Indian Creek Reservoir

Kincaid Reservoir is located west of Alexandria, and Indian Creek Reservoir is located south of the
city (fig. 2). Kincaid Reservoir has a surface area of 1,920 acres and a storage capacity of 25,000 acre-ft
(U.S. Soil Conservation Service, 1965). The gates on the reservoir are designed to antomatically release
15 ft’/s of water that is used for agricultural purposes (U.S. Soil Conservation Service, 1965, p. 12).

Indian Creek Reservoir has a surface area of 2,300 acres and a storage capacity of 24,500 acre-ft at a
pool stage equal to the elevation of the spillway (86.5 ft above sea level). The storage capacity of the top
1 ft of the reservoir at elevation 86.5 ft is more than 2,000 acre-ft (Louisiana Department of Transportation
and Development records). The gates on the reservoir are designed to automatically release 10 ft°/s of water
that is used for agricultural purposes (U.S. Soil Conservation Service, 1963, p. 12).

Several million gallons per day of water possibly could be withdrawn from either reservoir.
However, sustained yields of the reservoirs are unknown. Water collected from Kincaid Reservoir and
Indian Creek Reservoir on December 17, 1990, typically was soft, slightly acidic, and as indicated by
specific conductance, contained low concentrations of dissolved solids (appendix, table 4). The principal
treatrnent of the water would be to remove bacteria.
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Red River

The average annual flow in the Red River at Alexandria, during 1975-90, was 33,109 ft/s (Henry
Noble, U.S. Army Corps of Engineers, Vicksburg District, oral commun., 1997), which is an indication of
the river’s potential for water supply. The water needs of Alexandria in 1990 were about 36 ft3/s of water
(23.2 Mgal/d), a small fraction of the fver’s flow.

Water from the Red River near Alexandria would have to be treated to remove suspended sediment
and decrease hardness for use as a public supply. Less extensive treatment than that required for public
supply might make the water usable for some industrial uses. Data for monthly water-quality samples
collected during 1990 from the Red River at Alexandria are listed in the appendix, table 4. The concentration
of suspended sediment in the water during periods of high flow can be more than 1,000 mg/L (appendix,
table 4). During periods of low flow the hardness exceeds 250 mg/L. Also, taste and odor of the water could
be affected by seasonal variation of the water quality.

SUMMARY AND CONCLUSIONS

In 1990, the City of Alexandria, Louisiana, pumped an average of 23.2 million gallons per day of water
from welis completed in aquifers consisting of unconsolidated sedimentary deposits ranging in age from
Pleistocene to Miocene. More than 80 percent of the water pumped by the City of Alexandria is from wells
completed inthe upland terrace and Carnahan Bayou aquifers. The wells are located within three public-supply
well fields in and near Alexandria: downtown {Alexandria), McNutt, and Kisatchie. The downtown-McNutt
well field consists of 24 wells, completed in either the Williamson Creek aquifer or Carnahan Bayou aquifer,
that range in depth from 344 to 1,410 feet below land surface. The Kisatchie well field consists of 38 wells,
completed in the upland terrace aguifer, Evangeline aquifer, Castor Creek confining unit, Williamson Creek
aquifer, and the Carnahan Bayou aquifer. These wells range in depth from 90 to 2,150 feet below land surface.

The Red River alluvial aquifer is a potential source of substantial volumes of water in Rapides Parish.
However, treatment generally is needed to improve water quality for many water-supply uses.

Deeper aquifers throughout the study area may have potential for additional development. For
example, in the southern part of the study area, the base of freshwater generally is greater than 2,000 feet
below sea level. Wells in this area could be completed in the Chicot, Evangeline, Williamson Creek, and
Carnahan Bayou aquifers. A considerable volume of water could be pumped from these aquifers if the
productivity is comparable to that in the Kisatchie well field. However, water-level declines have resulted
in areas of past intensive pumping from these aquifers.

In addition to surface-water use from Bayous Rapides, Boeuf, and Roberts, water could be withdrawn
from several other sources: Kincaid and Indian Creek Reservoirs and the Red River. Several million gallons
per day of water probably could be withdrawn from either reservoir. However, sustained yields of the
reservoirs are unknown. The average annual flow in the Red River at Alexandria, during 1975-90, was
33,109 cubic feet per second, which is an indication of the river’s potential for water supply.

Water from these surface-water bodies, however, would require some type of treatment to improve
water quality for many water-supply uses. Treatment of water from either reservoir would be needed to
remove bacteria. Water withdrawn from the Red River for water-supply use would require treatment to
remove suspended sediment, decrease hardness, and improve taste and odor.
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