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INTRODUCTION
The Chicot aquifer system is the principal source of fresh ground water in

i .
southwestern Louisiana. Figure 1 shows the extent of freshwater in the Chicot aqui- ~ I’ = ) Adqifer
fer system in southwestern Louisianaand areas where rice usually is grown; rice RAPIDES SR L EXPLANATION System| Serieg  Aquifer P Pp———
irrigation is amajor use of water from the aqulfer_syslem.v In 1995, approximately A\exanud,m | “ (°\ Z\' UTCROP ARE 9 9
550 Mgal/d of water were withdrawn from the Chicot aquifer system (Lovelace and T, RIVER  Rope “200-foot” sand of Chicot aquifer, uppet
Johnson, 1996, p. 90). Withdrawals have lowered water levelsin the Chicot aquifer | z I Chicot aquifer Lake Charles area sand unit
A i '
sys(ef,fc&jeallng an eé‘;zgalfgg)ne gfgd:ﬁ(rj %n in the water-level surface over fyjeesvitle { Marksvillo 5 é system “500-foot” sand of |  Chicot aquifer, lower
much of the region (Zack, . p. 7- pl. 2). VERNON \ AVOYELLES k) 2 Lake Charles area sand unit
During the first six months of 2000, rainfall in southwestern Louisiana © “700-foot” sand of
averaged 19.4 in., which was 8.4 in. below the long-term average, and rainfall in 1 NoAEs Lake Charles area

south-central Louisiana averaged 14.4 in., which was 14.2 in. below the long-term
average (Louisiana Office of State Climatology, 2000). Much of southwestern Lou-
isianawas in a moderate to severe drought as categorized by the long-term Palmer
Drought Severity Index (National Oceanic and Atmospheric Administration Cli-
mate Prediction Center, 2000). Because of the lack of freshwater flushing that nor-
mally occurs after precipitation, saltwater from the Gulf of Mexico intruded into
many coastal streams and canals that normally are used for irrigation during the
rice-growing season, making them unusable for irrigation (Louisiana State Univer-
sity Agricultural Center, 2000).

In 1995, about 565 Mgal/d of water were withdrawn from ground and sur-
face sources for rice irrigation in southwestern Louisiana. Of these withdrawals,
approximately 250 Mgal/d were supplied from surface sources, and 315 Mgal/d
were supplied from the Chicot aquifer system (Lovel ace and Johnson, 1996), which
was more than one-half of the total water withdrawn from the aquifer system. Esti-
mates of the amount of water required for rice cultivation in southwest Louisiana
range from 32 to 46 in. of water per acre of rice field during the primary growing
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mn Figure 2. Partial hydrogeologic column of aquifersin southwestern Louisiana
(modified from Lovelace and Lovelace, 1995, p. 10).
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POTENTIOMETRIC SURFACE

A potentiometric-surface map (fig. 3) was constructed using water-level data

els typically decline (due to seasonal withdrawals) to their yearly low during Jun

response to pumping for rice irrigation. Water levels were measured using steel
electrical tapes marked with 0.01 ft gradations; wells in which water levels were
sured were not being pumped at the time the measurements were made.

The highest water level, about 167 ft above sea level, was measured in
outcrop area of the Chicot aquifer system in northwestern Beauregard Parish.

from wells completed in the massive, upper, and “200-foot” sands of the Chicot aqui-
fer system (table 1, fig. 1). Water levels were measured during June 2000; water lev-

(fig. 4). Water levels can fluctuate seasonally as much as 40 ft in some areas in
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season (February through June). During an average year, about half of thiswater is ‘CALCASIEU DAVIS
supplied by precipitation and half is supplied by irrigation (Covay and others, 1992, & Zake Charle WL
p. 6). Datafrom asurvey of farmers conducted during May 2000 indicated a wide- | i
spread increase in per-acre application of ground water from the Chicot aquifer sys- = ‘;

tem for riceirrigation during the 2000 growing season (B.P. Sargent, U.S.
Geological Survey, written commun., Dec. 2000), presumably due to the below-nor-
mal rainfall. Zack (1971) showed that the amount of ground water withdrawn in
southwestern Louisianain any particular year isinversely proportional to the total
rainfall during the rice-growing season.
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Additiona knowledge about ground-water flow and effects of increased . ng
withdrawals on the Chicot aquifer system are needed to assess ground-water-devel- »
opment potential and to protect the resource. To meet this need, the U.S. Geological
Survey (USGS), in cooperation with the Louisiana State University Agricultural .
Center Cooperative Extension Service and the Louisiana Rice Research Board, 4
established a study to monitor water-level changesin wells completed within the

Chicot aquifer system and to evauate changes in the potentiometric surface (water

levels). Resultsare to be reported periodically; thisis the first such report.
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Thisreport presents amap and data that describe the potentiometric surface
of the massive, upper, and “200-foot” sands of the Chicot aquifer system during
June 2000. Hydrographs of water levels in selected wells completed in the aqt
system are presented. The potentiometric-surface map can be used for determination
of ground-water-flow direction, hydraulic gradients, and effects of withdrawals dFigure 1. Location of study areain southwestern Louisiana.
the ground-water system. Water-level data are on file at the USGS office in Baton
Rouge, La.
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Description of the Sudy Area

The study area, located in southwestern Louisiana, extends across about

9,000 mi2 and includes all or parts of Acadia, Allen, Beauregard, Calcasieu, Cam-
eron, Evangeline, Iberia, Jefferson Davis, Lafayette, Rapides, St. Landry, St. Martin,
St. Mary, Vermilion, and Vernon Parishes (fig. 1). The climate generally is warm 9
and temperate with high humidity and frequent rain. The average annual tempera- } ‘,‘ Carcasiey 5
ture is about 200C, and the average annual rainfall is 55 in. (National Oceanic and »
Atmospheric Administration, 1995, p. 7, 9). Much of the area is rural, and rice cul-
tivation is the primary agricultural activity. In 1999, 460,000 acres of rice were
planted in southwestern Louisiana (Louisiana Cooperative Extension Service,
2000).
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HYDROGEOLOGY

The Chicot aquifer system underlies most of southwestern Louisiana and
parts of the Texas coastal lowlands. The aquifer system is composed of deposits of
silt, sand, and gravel interlayered with deposits of clay and sandy clay that dip
towards the south and southeast. The sand deposits grade southward from coarse
sand and gravel to finer sediments and become increasingly subdivided by clay 30°30
units. The Chicot aquifer system also thickens eastward, towards the Atchafalaya
River area, and is hydraulically connected to alluvial deposits of the Atchafalaya
and Mississippi Rivers (Nyman, 1984, p. 4).
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The Chicot aquifer system has been divided into three subregions in Louisi-
ana based on the occurrence of major clay units. In the northern part of the study
area, the aquifer system is comprised mainly of a single massive sand. The approx-
imate southern boundary of the massive sand is shown in figure 1. South of the :
massive sand, from eastern parts of Calcasieu and Cameron Parishes to the Atchafa
laya River, the aquifer includes upper and lower sand units (Whitman and Kilburn, )
1963, p. 10). In central and western Calcasieu and Cameron Parishes, the Chicot <
aquifer is subdivided into the “200-,” “500-,” and “700-foot” sands, named after
their depths of occurrence in the Lake Charles area (Jones, 1950, p. 2). The “200-
foot” sand is stratigraphically equivalent to, and continuous with, the upper sand.
Figure 2 shows a partial hydrogeologic column of aquifers in southwestern Louisi-
ana.
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Recharge to the Chicot aquifer system occurs in areas where the aquifer ;7™ Wy, o N fo oS 92 _omTE R
deposits crop out in southern Rapides and Vernon Parishes and in northern Allen,
Beauregard, and Evangeline Parishes (fig. 1). In these areas, precipitation infiltrates
sandy soil and moves slowly downdip toward points of discharge. Additional

GRANQ,f‘L'QU
recharge is supplied from vertical leakage downward through overlying and upward AAKE

through underlying clay confining units, and from alluvial deposits associated with Camerofl P
the Atchafalaya River, which are laterally adjacent to the upper sand unit (Nyman O =™
and others, 1990, p. 14). A computer simulation of the aquifer system indicated 3

that, under 1981 coitibns, more than 90 percent of the water entering the Chicot \ |

aquifer system is withdrawn by wells, and 65 percent of the water withdrawn in the
rice-growing area originated as infiltrated precipitation (Nyman and others, 1990,
p. 33).
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CONVERSION FACTORS AND VERTICAL DATUM
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IBERIA / rounding parishes. In the northern part of the study area, flow in the massive sand
. generally was towards the south and southeast along the dip of sediments. In tl
7/ rraT:klnn southern part of the study area, flow in the upper sand and the “200-foot” sand

the aquifer system, flow generally trended westward.
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Multiply By To obtain 29°30—
inch (in) 254 millimeter
foot (ft 0.3048 meter
i square mile (mi<) 2.590 square kilometer
million gallons per day (Mgﬁalclsg 333 ;Jb;g\ﬁ:gpa day Figure 3. Potentiometric surface of the massive, upper, and “200-foot” sands of the Chicot aquifer systettinwvestern Louisiana, Jurg900.
a U
mile 1.609 kilometer

Sealevel: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929--a
geodetic datum derived from a general adjustment of the first-order level nets of both the United
States and Canada, formerly called Sea Level Datum of 1929.
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P levels more than 50 ft below sea level were recorded in parts of Acadia, Calcasi
- Evangeline, and Jefferson Davis Parishes. The lowest water levels, more than 70 fl
below sea level, extended over an area of about $hrsouthern Evangeline Parish.

Ground water moves through the aquifer system from areas of higher
hydraulic head to lower hydraulic head, and the direction of flow is perpendicular to
equipotential (contour) lines of the potentiometric surface. During June 2000, flow in
the aquifer was generally towards rice-growing areas of Acadia Parish, Jeffersor$ i
Davis Parish, southern Evangeline Parish, eastern Calcasieu Parish, and parts 0 IoR:

the north from coastal areas towards rice-growing areas. Along the eastern extent of
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Table 1. Water-level data used to construct the potentiometric-surface map of the massive, upper, and “200-foot” sands of the i@hisystem, June 2000
[Aquifer code: 112CHCT, massive sand; 112CHCTU, upper sand; and 11202LC, “200-foot” sand. --, no data]
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Figure4. Water levels in the Chicot aquifer system for wells Ev-229 (Evangeline Parid
Ac-326 (Acadia Parish), and JD-485A (Jefferson Davis Parish).
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