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9|4 9|3 The Carrizo-Wilcox aquifer is the primary source of fresh groundwater for public 'The Canizo Sand Qf Eocene age‘(ﬁg. 2), the oldest formation of the Claiborne Group, 1s of stresses inc}uced by the Sabine Uplift (Rapp, 1996). Recharge occurs fr'om ipﬁltrat'ion of
supply as well as industrial, agricultural, and domestic uses in several parishes in a discontinuous, massive sand that lies unconformqb.ly over the §roded surfage of the Wilcox precipitation in areas where the aquifer crops out and from overlymg aquifers 1pclud1ng the Red
northwestern Louisiana, including Bienville, Bossier, Caddo, De Soto, Natchitoches, Group (Page and May, 1964). In northwestern Louisiana, the Wilcox Group 1s composed of an River alluvial aquifer, Upland terrace aquifer, and the Sparta aquifer (fig. 2). Discharge from the
Red River, Sabine, and Webster (fig. 1). In 2010, about 19 million gallons per day undiffer@ntiated series of interbedded sands and.clays mixed with sandy lignite laye'rs. Becau.se Carrizo-Wilcox aquifer primarily is to pumping wells and to deposits of Quaternary age (Page
ARKANSAS (Mgal/d) (table 1) were withdrawn from the Carrizo-Wilcox aquifer in Louisiana the Carrizo Sand .and.Wllcox Group are hydraghcally connected, the units act as a single aquifer =~ and May, 1964).
- _ . _ d_ - (Sargent, 2011). This is an increase of over 6 Mgal/d (table 1) from 1990 withdrawal (Ryals, 1982) Whlch 1S refeqed to as thf} Camzq-Wﬂcox aquifer. . _
) B - — - — 3 - - | | Study - % amounts. The largest increase in withdrawals occurred in Caddo (3.79 Mgal/d) and De The Camzo—Wﬂcox aquifer ranges in total th1<fkness from zero feet (ft) in ‘Caddo Parish
33° Cd-52 Black \ \ BOSSIER ( area v % Soto Parishes (2.32 Mgal/d), whereas the largest decrease in withdrawals oceurred in to abput 3,700 ft in southeastern Natghltoches Par%sh. In the study area, the th}ckness of the " -
® Bra‘,\ ou e / Paver N ﬁ) Natchitoches Parish (1.17 Mgal/d). Groundwater withdrawals from the Carrizo-Wilcox Camzo Sapd ranges'fr'om a few fe'et n Cac.ldo Parish to about. 130‘ft in Natchitoches and | I
l___ - _L cﬁ <. : \ PARISH / "LK \ //)'// enlar g"é ment ) aquifer have caused water-level declines throughout much of the aquifer in the study Sabine Parlshes.' Individual saqu in th; Wilcox Group range in thlckness.from a few feet to - - - S RKANSAS
\_ \\ / . )) nd L= o 3 \‘96 area (fig. 1). Additional knowledge about the effects of withdrawals on water levels and 115 ft. The Carrl.zo Sand contains medium to coarse sand, Wh§reas the Wl.lco?i Group contains ~ 3°— zi ] Tsss o
N~ | ﬁ O 2= N\ | < i e flow directions in the Carrizo-Wilcox aquifer are needed to assess current conditions very fine to medium sand.(Ryals, 1982). The average hydrauh_c conductivity is about 27 feet  © . | Area G
Ivan Lake </ \ e ‘ in the aquifer. In 2012, the U.S. Geological Survey (USGS) in cooperation with the per day (ft/d) for the Carrizo Sand and about 12 ft/d for the Wilcox Group (Page and May, . R ‘ [
| /WEB STER\ E Louisiana Department of Natural Resources began a study to document current water 1964). The lower hydraulic conductivities in the Wilcox Group are due to the limited areal e ! 2 Y
) / \ _ levels and water-level changes in selected aquifers. extent of individual sands and variations in sand thickness, depth, grain size, and sorting. )5 ) % LOUISIANA
PARISH \/ This report presents data and maps that illustrate the potentiometric surface of the The Carrizo-Wilcox aquifer crops out within most of the study area (fig. 3). Water in s ] Minden | a
i70-Wi ' ' _ . : e Carrizo-Wilcox aquifer is under confined conditions except in the outcrop areas where .
Carrizo-Wilcox aquifer during March-May 2013 and water-level differences from the C Wil quifi d fined condit pt in the outcrop h B
Caddo | 1991 to 2013. The potentiometric surface map (fig. 1) can be used for determining the water-table conditions occur. The aquifer is mostly horizontal within the recharge area but . ! L GULF OF MEXICO
Lake - direction of groundwater flow, hydraulic gradients, and effects of withdrawals on the dips.n'ear the edge 'Of the Sabine Uplift (ﬁg.. 1),a broaq strugtural dome located in northwest ' CASG ‘ WEBSTER <
\ GULF OF MEXICO groundwater resource. The rate Of groundwater movement also can be estlmated from LOUI.SIanf:i. FOI‘n’lathl’lS affected by the Sablne Upllft dlp I’adlally fI‘OIIl the tOp Of the dome m . P ﬁg—/ | PARISH &‘ B N B
, \ ° the gradient when the hydraulic conductivity is applied. Water-level data collected for all dlregtlons (Page and May, 1964). Secondary stmctqral features affecting the hydrogeologic I Ag P ]
| Minden \ . this study are stored in the USGS National Water Information System (NWIS) (http:// system in the study area include a complex and extensive system of faults, probably the result | \1 !
\ ‘f = waterdata.usgs.gov/nwis) and are on file at the USGS office in Baton Rouge, La. © X ‘
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o 40 \ Webster 1.38 1.03 Sparta aquifer or surficial [ Omc\r,?::::;e:q‘:fi,t:f Carrizo- — | e
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Q Na-357 /- 7 =) Figure 2. Hydrogeologic column of aquifers in north Louisiana. Figure 3. Water-level differences, 1991-2013, in the Carrizo-Wilcox aquifer in northwest Louisiana.
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C . A | 4 N The potentiometric surface of the Carrizo-Wilcox aquifer by subtracting the 2013 water-level measurement from the Table 2. Water-level data used to construct maps of the potentiometric surface, March—May 2013, and water-level differences, 1991-2013, in the Carrizo-Wilcox aquifer in
\ s | || (fig. 1) was constructed by using the altitude of water levels 1991 water-level measurement. These differences do not northwest Louisiana.
N— L a1ly EXPLANATION from 77 wells measured March—May 2013 (table 2). Water necessarily indicate a trend but show whether water levels [NGVD 29, National Geodetic Vertical Datum of 1929; ., no data]
j ; a-462 | - - - ] ] ] leyels were measure.d by using a steel or electric tape marked have increased or decreased from 1991 to 2013.
O Me */’ = - ’ Recharge area for the Carrizo-Wilcox aquifer with 0.01-ft gra@uatlons and were repqrted to one-hundredths Of these 30 wells, 15 showed an increase in water level, Altitude of 1991 water 201I?;‘\,/;?ter 2013 water . o Altitude of 1991 water 201I?;‘\,/;?ter 2013 water e
A I - =" Eastern edge Of the Sabi“e Upliﬁ ofa fOOt’ fOllOWll’lg procedure n Cugnlngham and Schalk and the other 15 showed a decrease in water level. In general, Well land Well depth Dat level Date (ill feet level between Well land Well depth Date level Date (ill feet level between
Pl 3465 (2011). Water levels were measured in wells that were not lls with d : level 1 d in Bienville and surface . (in feet (in feet surface o oP (in feet (in feet
General direction of aroundwater flow ) ) ) wells with decreasing water levels are located 1n Bienville an number i b (in feet) measured below land measured  below b water level number f b (in feet) measured below land measured below b water level
\ o | being pumped at the time off measurement. The altitude of Red River Parishes and the southwestern part of Caddo Parish (fect ahove ool land sur- S0 (in feet)® (fect ahove oom land sur- A (in feet)?
- — 220- - Potentiometric contour—Shows altitude at which water levels ranged from 43.35 ft above the National Geodetic . . P . . NGVD 29) surface) face)' NGVD 29) NGVD 29) surface) face)' NGVD 29)
/ Vertical D £1929 (NGVD 29) in De Soto Parish and wells with increasing water levels are located in Bossier,
t I I Id h t d 1 -t htl d ertica atum o ( ) in De Soto Parish to . . Bienville Parish De Soto—Continued
/ water level wou ave stood In ugntly case 206.22 ft above NGVD 29 in Caddo Parish Natchitoches, and Webster Parishes (fig. 3). :
C Ils. Dashed wh . telv | ted . v : R _ Hvd hs £ t well d in the Carri Bi-12 230 350 - - 04-18-13 61.28 168.72 - DS-385 180 275 - - 04-10-13  120.55 59.45 -
“ Y/ Wells. Uashed where approximately focated. Groundwater movement in the Carrizo-Wilcox aquifer _Hydrographs for most wells screened in the tarrnzo- Bi-131 275 311 112190 86.65 03-21-13 10678 16822  -20.13 DS-387 200 312 - ~ 04-11-13  13.08  186.92 -
/ '-{‘ Geodetic Vertical Datum of 1929 withdrawals (fig. 1). Localized cones of depressions in the change in water levels (figs. 44, B, and C). The hydrograph Bi-214 177 159 11-22-91 17.95  04-03-13  22.18 154.82 -4.23 DS-442 160 267 — — 04-10-13  106.60 53.40 -
. R . . £ dbvh ithdrawals (mor for well Bo-265 (fig. 44), located in Bossier Parish, shows B%-215 270 215 11-22-91 4749  03-21-13 55.67 214.33 -8.18 DS-443 280 304 11-07-91 43.56  04-04-13 65.19 214.81 -21.63
- — - Approximate downdip limit of freshwater potentiometric surface caused by heavy withdrawals (more g 44), ! » Bi-236 200 410 12-04-91 6415 05-20-13  85.85  114.15  -21.70 DS-450 290 262 12-03-91  127.94  04-10-13  81.66 20834 4628
S in the Carrizo-Wil if t Freshwater i than 0.5 Mgal/d; Sargent, 2011) are located near or at the an upward trend of about 1.5 ft per year since 2002, and Bi-276 270 336 12-04-91 99.40  04-29-13  98.40 171.60 1.00 DS-473 300 340 ~ ~ 04-11-13  13.63 286.37 -
in : € Larrzo-wilcox a_q!" er system— res_ \_Na eris towns of Mansfield (De Soto Parish), Keithville (southern hydrographs for wells DS-517 (fig. 4B) and RR-278 (fig. 4C) Bi-9267Z 225 400 - - 05-20-13  71.62 153.38 - DS-504 280 260 12-05-91 6852 03-19-13  47.74 232.26 20.78
deflned as water Contalnlng |BSS than 250 mllllgrams Caddo Parish), and Castor (Bienville Parish) and have altered show Shght downward trends (less than 1 ft per year) in water Bossier Parish gg_gig g;g 41“3?(1) 10 0_3 91 14_76 83_32-12 %;gg ;g;}g 3_14
0 10 20 MILES per liter of chloride. (Modified from Seanor and Smoot, 1995) the regional flow patterns in these areas. levels since the mid-1990s. These slight downward trends are gg:;zg g(s) gg H:g:gi ;3.4213 gj:(z)z:g ; ; gg }2233 zggg gy 570 290 - A3 3040 23760 B
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. . ) . . . Bo-510 167 200 - - 04-08-13 19.81 147.19 - Natchitoches Parish
measured at 30 wells in 1991 and 2013 are listed in table 2 Research Station (Station ID: COOP 167738), located in Caddo Parish Na-339 130 140 12-11-91 43.08  03-21-13 3.6 133.60 46.68
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