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INTRODUCTION

The Chicot aquifer system is the principal source of fresh
ground water in southwestern Louisiana. Figure 1 showsthe extent
of freshwater in the aquifer system. In 2000, approximately
800 Mgal/d of water were withdrawn from wellsin the aquifer sys-
tem. About 540 Mgal/d were used for riceirrigation (B.P. Sargent,
U.S. Geological Survey, written commun., 2001), primarily in Aca-
dia, Jefferson Davis, southern Evangeline, northern Vermilion, and
eastern Calcasieu Parishes. Water withdrawals from the aquifer
system have lowered the water levels, creating an elongated cone of
depression in the potentiometric surface over much of theregion
(Zack, 1971, p. 7-9 and pl. 2).

Seasonal pumping for riceirrigation, which typically occurs
from February through June, causes water-level declinesin the Chi-
cot aquifer system in the aforementioned parishes and adjacent
areas. During July through January, water levels generally recover
after pumping during the rice-growing season. Nyman (1984, p. 8)
stated, “ Annual water-level fluctuations range from 2 to 3 ftin
essentially unpumped areas in parts of Beauregard and Allen Par-
ishes and from 20 to 40 ft near pumping centers for rice irrigation
in Jefferson Davis and Acadia Parishes.”

Datafrom asurvey of farmers conducted during May 2000,
indicated a widespread increase in per-acre application of ground
water from the Chicot aquifer system for rice irrigation during the
2000 growing season (B.P. Sargent, U.S. Geological Survey, writ-
ten commun., 2000). The increased ground-water use presumably
was due to the below normal rainfall. Estimates of ground water
used for riceirrigation increased from 420 Mgal/d in 1995 (Love-
lace and Johnson, 1996, p. 15) to 540 Mgal/d in 2000 (B.P. Sargent,
U.S. Geological Survey, written commun., 2001). Zack (1971)
indicated that the amount of ground water withdrawn in southwest-
ern Louisianain any particular year isinversely proportional to the
total rainfall during the rice-growing season.

Additional knowledge about ground-water flow and effects
of increased withdrawals on water levelsin the Chicot aquifer sys-
tem are needed to assess ground-water-devel opment potential and
to protect the resource. To meet this need, the U.S. Geological Sur-
vey (USGS), in cooperation with the L ouisiana State University
Agricultural Center Cooperative Extensive Service and the Louisi-
ana Rice Research Board, established a study to monitor water-
level changesin wells completed within the Chicot aquifer system
and to evaluate changes in the potentiometric surface (water lev-
els). Results of the study are to be reported periodically; thisis the
second such report.

This report presents maps and data that describe the potenti-
ometric surface, January 2001, and water-level changes, June 2000
to January 2001, in the massive, upper, and “200-foot” sands of the
Chicot aguifer system. Hydrographs of water levelsin selected
wells completed in the aquifer system are presented. The potentio-
metric-surface map can be used for determination of ground-water-
flow direction, hydraulic gradients, and effects of withdrawals on
water levelsin the system. Water-level data are on file at the USGS
officein Baton Rouge, La

Description of Sudy Area

The study area, located in southwestern Louisiana, extends

across about 9,000 miZ and includes all or parts of Acadia, Allen,
Beauregard, Calcasieu, Cameron, Evangeline, Iberia, Jefferson
Davis, Lafayette, Rapides, St. Landry, St. Martin, St. Mary, Vermil-
ion, and Vernon Parishes (fig. 1). The climate generally iswarm
and temperate with high humidity and frequent rain. The average

annual temperature is about 20°C and the average annual rainfall is
55in. (National Oceanic and Atmospheric Administration, 1995,
p. 7,9). Much of the areaisrural, and rice cultivation is the pri-
mary agricultural activity. 1n 1999, 460,000 acres of rice were
planted in southwestern Louisiana (L ouisiana Cooperative Exten-
sion 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 sys-
tem 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 units. The Chicot aquifer system aso thickens eastward,
towards the Atchafalaya River area, whereit is hydraulically con-
nected to alluvial deposits of the Atchafalaya and Mississippi Riv-
ers (Nyman, 1984, p. 4).

The Chicot aquifer system has been divided into three sub-
regions in Louisiana based on the occurrence of major clay units.
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Figure 1. Potentiometric surface of the massive, upper, and “200-foot” sands of the Chicot aguifer system in southwestern L ouisiana, January 2001.

In the northern part of the study area, the aquifer systemis composed
mainly of asingle massive sand. The approximate southern bound-
ary of the massive sand extends aong the Beauregard-Cal casieu Par-
ish line and across northern Jefferson Davis, Acadia, and L afayette
Parishes. South of the massive sand, from eastern parts of Calcasieu
and Cameron Parishes to the Atchafalaya 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 system includes the “200-,” “500-,” and “ 700-foot” sands,

associated with the Atchafalaya River, which are laterally adjacent to
the upper sand unit (Nyman, 1990, p. 14).

POTENTIOMETRIC SURFACE

A potentiometric-surface map (fig. 1) was constructed using
water-level data (table 1, sheet 2) from wells completed in the mas-
sive, upper, and “200-foot” sands of the Chicot agquifer system. Water
levels were measured during January 2001; water levelstypically rise

Ground water moves through the aquifer system from areas of
higher hydraulic head to areas of lower hydraulic head, and the direc-
tion of flow is perpendicular to potentiometric contours. During Janu-
ary 2001, flow in the aquifer generally was towards rice-growing
areas of Acadia, Jefferson Davis, southern Evangeline, and eastern
Calcasieu Parishes. Flow also was towards population and industrial

flow generally trended westward.

centersin central Calcasieu Parish. Inthe northern part of the study
area, flow in the massive sand generally was towards the south and
southeast along the dip of sediments. In the southern part of the study
area, flow in the upper sand and the “200-foot” sand was to the north
from coastal areas. Along the eastern extent of the aquifer system,

named after their depths of occurrencein the Lake Charlesarea to their yearly high during January or February (fig. 3). Water levels Adifer CONVERSION FACTORS AND VERTICAL DATUM
(Jones, 1950, p. 2). The “200-foot” sand is stratigraphically equiva- were measured using steel or electrical tapes marked with 0.01-ft gra- system | Series | Aquiter system [Taccran = :
lent to, and continuous with, the upper sand. Figure 2 shows a partial dations; wellsin which water levels were measured were not being ernanes e os-growing area Multiply By Toobtain
hydrogeologic column of aquifersin southwestern Louisiana. pumped at the time the measurements were made. _ m “200-foot" sand of Chicot aquifer, upper
; ; ; . - = Lake Charles area sand unit acre 4,047 sguare meter
.ReCharge.to the Chi th aqwfer SVStem occursin areas where Th_e hlgheﬁ water Ievel, about :!'68 ft above Sea Iev_el, was g 3 Chicot aquifer | “500-foot” sand of Chicot aguifer, lower inch (in.) 25.4 millimeter
the aquifer deposits crop out in southern Rapides and Vernon Par- measured in the outcrop area of the Chicot aquifer system in north- T B sysem | LakeCharlesarea |  sand unit foot () 0.3048 meter
ishes and in northern Allen, Beauregard, and Evangeline Parishes. In western Beauregard Parish. Water levels more than 40 ft below sea © = 7oofoot” sand of mile (mi) 1.600 kilometer
these areas, precipitation infiltrates sandy soil and moves slowly level were recorded in parts of Acadia, Calcasieu, Evangeline, and N square mile (mi2) 2.590 square kilometer
downdip towards areas of concentrated pumping in Acadia, Calca- million gallons per day (Mgal/d) 3,785 cubic meter per day

Jefferson Davis Parishes. The lowest water levels, more than 60 ft

below sealevel, extended over an area of about 100 mi2 in southern
Evangeline and northern Acadia Parishes.

sieu, and Jefferson Davis Parishes and parts of adjacent parishes.
Additional rechargeis supplied from vertical |eakage through overly-
ing and underlying clay confining units, and from alluvial deposits
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Figure 2. Partial hydrogeologic column of aquifers in southwestern Louisiana
(modified from Lovelace and Lovelace, 1995, p. 10).

Temperaturein degrees Celsius (°C) can be converted to degrees Fahrenheit (°F) asfollows: °F= 1.8(°C) + 32.

Sealevel: Inthisreport, “sealevel” refersto the National Geodetic Vertical Datum of 1929--a geodetic datum
derived from a generd 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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WATER-LEVEL CHANGES Water |levels generally rose throughout most of the Chicot aquifer system in

Table 1. Water-level data used to construct the potentiometric-surface map, January 2001, and water -level change map, June 2000 to
January 2001, of the massive, upper, and " 200-foot" sands of the Chicot aquifer system
[Aquifer code: 112CHCT, massive sand; 112CHCTU, upper sand; and 11202L C, " 200-foot" sand. --, no data]

June 2000 water-level
measurements

June 2000 water -level
measurements

January 2001 water-level
measurements

January 2001 water -level
measurements

the StUdy area. Water levelsrose morethan 5 ftin rice-growing areas of Acadla, Jef- Altitude Depthto Altitude Depthto Altitude Water- Altitude Depthto Altitude Depthto Altitude Water-
Changes in water levelsin the massive, upper, and “200-foot” sands of the ferson Davis, southern Evangeline, and eastern Calcasieu Parishes. The largest of land water  of water water of water  level of land water  of water water of water  level
Chicot aquifer system from June 2000 to January 2001 are shown in figure 4. water-level rise, 30 ft, occurred at well Cu-854 in southeastern Calcasieu Parish. Sgézfe '(?;3 '(?;3 '(?;3 '(?st e w(;;;ce I(?e'; '(‘23 '(‘23 '(‘23 e
Water levelsin these sands are typically near their annual low in June and near Slight water-level declines, generally less than 1 ft, occurred along the northern and relative Depthof below relative below relative 2000 to . relative Dep';hlof l:lvelo[\jN relative blelo[\j/v relative 2000 to
i H H . . Well tosea  well land to sea land tosea Januar Wi tosea  wi an to sea an tosea Januar
thgr annual_ high in January. The Water-level_ ch_ange map was prepared by _Cal Cu- eastern extents of the Chicot aquifer system. These areas correspond to outcrop number  Aquifer code level) (feet) Date surface) level) Date surface) leve) 2001y number  Aquifer code level) (feet) Date surface) level) Date surface) level) 2001y
lating the difference between water levels at individual wells measured during areas for the Chicot aquifer system, where the aquifer system receives direct Acadia Parish Evangeline Parish-continued
June 2000 and January 2001, and by comparing the potenti ometric-surface maps recharge from infiltration, and to areas where the aquifer system receives lateral Ac- 24 112CHCT 4100 28400 6-27 109.18 -68.18 1-25 10211 -61.11  7.07 Ev-229 112CHCT 6566 231.00 61 10956 -4390 1-08 9642 -3076 13.14
creted from thes measurements. Then, ines o equal water-leve change were recharge from aluvial deposit ascociate with the Atchefalaya River. The slight e e L B L R
- - . . . . .y C- H e = d -00. = . -29. b - b b P 5 b - b b =dlg
plotted. The water-level changes shown in figure 4 represent the approximate water-level declinein these areas may have been in response to drought conditions Ac-294 112CHCTU 2500 260.00 614 7863 -53.63 125 7345 -4845 518  Ev-606 112CHCT 7500 25500 627 10484 -20.84 1-23 10460 -2960 0.4
amount of water-level recovery that occurred between the annual low and the that prevailed in southwestern Louisiana during much of 2000. The largest decline, - Ac-296 112CHCTU 3100 25000 67 8938 -58.38 125 8271 -5171 667  Ev-623 112CHCT 13720 9600 6-1 6886 6834 110 7210 6510 -324
annual high water Jevelsin the aquifer prior to the start of seasonal pumping for 81t, occurred at well JD-835 in northwestern Jefferson Davis Parish and probably Ao LUCHCTU D00 2000 614 a2 572 131 510 9% 1222  Ewow 10T 5920 10000 61  7L80 -251 Lib 6734 805  4do
H H H H H C- d i P b -ol. = . -39. . V- b b P d -1z, P . -0. .
riceirrigation in 2001. was caused by pumping from one or more nearby wells. Ac-332 112CHCTU 2000 29400 --  — - 131 6500 -4500 .~ Ev-667 112CHCT 12220 9150 61 4839 7381 110 4862 7358 -0.23
Ac-369 112CHCTU 1500 280.00 6-8  73.07 -58.07 1-26 59.63 -44.63 1344 Ev-673 112CHCT  60.00 24700 6-1 12832 -6832 1-10 117.72 -57.72 10.60
Ac-375 112CHCTU 3600 31500 6-27 10207 -66.07 1-25 9439 -5839  7.68 Ev-679 112CHCT  46.00 7000 6-1 734 3866 1-10 6.73 39.27 061
Ac-382 112CHCTU 11.00 29200 6-8 6574 -5474 1-26 5409 -4309 11.65 Ev-680 112CHCT 12000 8900 6-1 5697 6303 1-10 5758 6242 -061
Ac-391 112CHCTU 21.00 256.00 6-6 8211 -61.11 1-25 7348 -5248 863 Ev-751 112CHCT 5300 27500 6-1 12518 -7218 1-09 11024 -57.24 14.94
Ac-428 112CHCT 4200 20300 6-7 10478 -62.78 1-09 9372 -51.72 11.06 Ev-UR008 112CHCT ~ 56.00 - 6-1 12422 -6822 109 110.74 -54.74 13.48
OH\HHHH\\H\HH\H\HHH\HH\HH\HHH\HH\HHH\H\H -25 L A O I w —25 e e e L B e e I I B B o N A e s AC-SOO 112CHCTU 2200 24800 6-6 8516 -6316 1-17 7668 -5468 848 EV'UROOQ]-]-ZCHCT 5800 - 6'27 11761 '5961 1'26 11018 '5218 743
> f 1 = f | 2 1 Ac-500 1I12CHCTU 2200 24800 66 8516 -63.16 1-25 7389 -51.89 11.27 Iberia Parish
S I Ev-229 Q < 1 Ac-537 1I2CHCTU 2500 211.00 68 8626 -61.26 1-17 6926 -44.26 17.00 I- 19 1I2CHCTU 972 46000 69 1896 -924 124 1749 -7.77 147
m | o | @ | Ac-537 112CHCTU 2500 21100 68 8626 -6126 131 6844 -4344 1782 I- 93 112CHCTU 1853 58500 6-9 2214 -361 1-11 2271 -418 -057
— os 1 1 e | Ac-539 112CHCTU 3100 25100 -- - - 130 8269 -51.69 - Jefferson Davis Parish
H o | H o 1= E | Ac- 618 112CHCT 40.00 249.00 6-7 106.70 -66.70 1-25 97.03 -57.03 9.67 D- 9 112CHCTU 24.10 31800 -- - - 1-10 71.70 -47.60 -
LZ'- > | LZ'- > | g u | Ac-628 112CHCTU 35.00 250.00 -- = -- 131 6858 -3358 = ID- 31 112CHCT 50.00 250.00 -- - - 131 9463 -4463 -
=4 ;=4 | | B< i Ac-669 112CHCTU 15.00 176.00 6-20 68.40 -53.40 1-26 5231 -37.31 16.09 JD- 33 112CHCTU 718 350.00 6-7 5097 -43.79 1-10 4398 -36.80 6.99
o E 1 o E L i j CL}J) i Ac- 825 112CHCT 43.00 265.00 6-8 9791 -5491 1-30 91.75 -48.75 6.16 JD-136 112CHCTU 20.00 27400 -- - - 1-30 53.80 -33.80 -
o 50 - 1A a®sE 1 4 ©.75 - Ac-828 112CHCTU  21.00 30200 -- = = 1-30 7297 -51.97 = JD-222 112CHCTU  4.61 300.00 6-7 4362 -39.01 110 39.34 -3473 428
n_':l r ] n_:l r 1 W 1 Ac-836 112CHCT 37.00 275.00 6-7 97.75 -60.75 1-31 89.44 -52.44 8.31 JD-298 112CHCTU 15.00 297.00 -- - - 1-30 56.69 -41.69 -
I}-I_J 'LI_J r ] % JD-485A ] Ac-876 112CHCTU 21.00 298.00 -- -- 1-26 62.23 -41.23 -- JD- 317 112CHCT 4227 28900 -- - —- 131 86.22 -43.95 -
< I | £ I = I ] Allen Parish JD-353 112CHCT 2500 300.00 6-28 4179 -1679 1-10 41.06 -1606  0.73
75 e e L b e e 400 Lot 400 Lo e b b ﬁ:-2§5 igg:g gg-gg 207,00 2‘22 %-% 1;-;8 igg gi-g; ij-gg é-;g jg'jgé ﬁgg:gu ég-ggigg-gg 66'272 ;g-g; '22-83 iég 2‘2‘-;2 "3‘2-;31 1;-22
1996 1997 1998 1999 2000 2001 1996 1997 1998 1999 2000 2001 1996 1997 1998 1999 2000 2001 Al-241 112CHCT 4297 6200 619 3465 832 124 3290 1007 175  JD-445 112CHCT  47.82 26200 6-16 79.32 -3150 1-10  78.66 -3084  0.66
Figure 3. Water levelsin the Chicot aquifer system for wells Ev-229 (Evangeline Parish), Ac-326 (Acadia Parish), and JD-485A (Jefferson Davis Parish), 1996-2001. Al-283  112CHCT 6200 93.00 6-20 40.84 21.16 1-24 4195 20.05 -111 JD- 470 112CHCTU 10.00 325.00 6-7 68.17 -58.17 1-10 6251 -5251  5.66
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Al-294 112CHCT 4800 14200 6-19 2627 2173 1-24 2632 2168 -0.05 JD-493 112CHCT  37.95 22000 66  57.09 -19.14 1-10 56.86 -1891  0.23
Al-304 112CHCT 11400 10400 6-23 2021 9379 1-25 2036 9364 -0.15 JD-499 112CHCTU 3000 250.00 -- - - 131 8015 -50.15 -
Al-396 112CHCT  57.00 31500 6-23 3286 24.14 1-25 3344 2356 -0.58 JD-538 112CHCTU 3300 24500 -- - - 131 8122 -48.22 -
Beauregard Parish JD-740 112CHCT 3500 26400 6-6  90.04 -5504 1-09 8285 -47.85  7.19
Be 367 112CHCT 4500 45500 6-27 7120 -26.20 1-15 6949 -2449 171 JD-751 112CHCTU 10.00 193.00 6-7 5656 -4656 1-10 4504 -3504 11.52
Be- 430 112CHCT 12000 12300 61 5968 60.32 1-24 60.82 5918 -114 JD- 772 112CHCTU 27.00 340.00 6-16  86.38 -59.38 1-10 7467 -47.67 1171
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