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

Multiply By To obtain
inch (in.} 254 millimeter
foot {ft} 0.3048 meter
foot per day (fi/d) 0.3048 meter per day
foot per year (ft/y1) 0.3048 meter per year
foot per mile {ft/mi) 0.1894 meter per kilometer
mile {mni) 1.609 kilometer
square mile (mi%) 2.590 square kilometer
gallons per minute {gal/min) 3785 liter per minute
0.003783 cubic meter per minute
million gallons per day {Mgal/d) 3,785 cubic meter per day

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 the first-order level nets of both the United States and Canada, formerly called Sea Level Datum of 1929,

Abbreviated water-quality units:

micrograms per liter (ug/L)

milligrams per liter (mg/L)



HYDROGEOLOGY AND THE EFFECTS OF PUMPAGE
ON THE “1,500-FOOT” SAND SOUTH OF THE BATON
ROUGE FAULT, NEAR BRUSLY, LOUISIANA, 1996

By Dan J. Tomaszewski
ABSTRACT

Freshwater (water having chloride concentrations less than 250 milligrams per liter) in the
“1,500-foot” sand near Brusly, Louisiana, is used chiefly for public supply; about 2.5 million gal-
lons per day total were pumped in 1996. The Baton Rouge fault is an important hydrogeologic
control that transects the northern part of the study area and roughly parallels Interstate
Highway 10. The part of the study area that lies south of the fault is referred to in this report as
the Brusly area. Ground water north of the fault generally is fresh. Most ground water in the
Brusly area contains chloride concentrations exceeding 250 mg/L (milligrams per liter) and is
referred to as saltwater in this report. In the Brusly area, about 15 square miles are underlain with
freshwater in the “1,500-foot” sand. Freshwater extends south from the fault approximately
2.5 miles; the western extent of the freshwater area south of the fault has not been determined.
Freshwater in the “1,500-foot sand” is bordered in an eastward and southward direction by salt-
water.

Water-level declines in the Brusly area are mostly due to withdrawals south of the Baton
Rouge fault. Prior to pumpage from the Plaquemine station (1968), wells screened in the
*1,500-foot” sand in the Brusly area flowed at land surface. Water levels at two wells declined
rapidly about 30 to 38 feet during the period 1968-69, after production wells were installed at the
nearby Plagquemine pumping station.

Generally, wells in the central area of the freshwater body south of the fault yielded water
having concentrations of chloride less than 10 mg/L.. Wells that yielded water having moderate
(50-150 mg/L) to high (151-250 mg/L) concentrations of chloride are located near the Plaquem-
ine pumping station or near the freshwater-saltwater interface.



INTRODUCTION

The “1,500-foot” sand is an extensive aquifer in most of East and West Baton Rouge Parishes, Lou-
isiana. South of the Baton Rouge fault, only a small area within this aquifer is known to contain freshwater
(water having chloride concentrations less than 250 mg/L) in East and West Baton Rouge Parishes (fig. 1).
The Brusly arca in West Baton Rouge Parish is dependent on this freshwater south of the fault for public
supply; about 2.5 Mgal/d total were pumped in 1996 (Don Dial, Capital Area Ground Water Conservation
Commission, written commun., 1996).

Freshwater in the *1,500-foot” sand is a very soft sodium carbonate/bicarbonate type. The water gen-
erally contains less than 10 platinum cobalt units of color. Concentrations of iron and manganese generally
are less than 160 plg/L and 30 pg/L, respectively, in analyses listed in the appendix, table Al. Two addi-
tional aquifers, the Mississippi River alluvial aquifer and the “2,000-foot” sand, contain freshwater in the
Brusiy area. The Mississippi River alluvial aquifer contains freshwater to 500 ft or more below sea level;
however, the water is very hard (concentrations as CaCOj3 greater than 180 mg/L) and is not used in the
study area. The “2,000-foot” sand is not used in the study area because the water has high color.

The depletion of the freshwater supply and the effects of saltwater encroachment in the “1,500-foot”
sand near Brusly are of concern to water managers and users. To aid water managers in planning future
water supplies, a study was conducted during the period 1993-96 to describe the “1,500-foot” sand south of
the fault and estimate the effects that present-day (1996) pumpage may have on the aquifer. Data and results
from this study will add to the understanding of the effects of faulting on ground-water flow in southeastern
Louisiana.

This study was conducted by the U.S. Geological Survey (USGS), in cooperation with the Louisiana
Department of Transportation and Development and the Capital Area Ground Water Conservation Commis-
sion. The study area encompasses about 36 mi? in East and West Baton Rouge Parishes. The important
feature of concern is the limited area of fresh ground water which extends south from the Baton Rouge fault.
The part of the study area south of the Baton Rouge fault is referred to as the Brusly area in this report.

This report describes the hydrogeology and effects of pumpage on water levels and chloride concen-
trations in the “1,500-foot” sand in the Brusly area. The effects of the Baton Rouge fault on the distribution
of freshwater are described and water-level and chloride trends in the “1,500-foot” sand are documented.

The areal extent of freshwater in the “1,500-foot” sand has been delineated using electric-log (E-log)
and water-quality {chloride-analysis) data. The extent and thickness of the aquifer were determined using
E-log data, and selected data are shown in two hydrogeologic sections. Chloride and water-level data col-
lected previous to and during the study were analyzed to delineate chloride and water-level trends. These
data are available from USGS water-level and chloride monitoring networks and special studies in the area.
Additional data were supplied by drillers and well owners. During this study, wells were sampled for chlo-
ride, and water levels were measured by the USGS to evaluate present-day (1996) conditions. Pumpage
records were analyzed to determine amounts and sources of withdrawals. Locations of selected wells and
control points are shown in figure 1 and are listed in table 1. Descriptive data for selected wells are pre-
sented in table 1. Data used for this project (including E-log data) are contained in files at the USGS office
in Baton Rouge, Louisiana.
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In this report, saltwater is defined as water containing concentrations of 250 mg/L or more chloride.
Concentrations of chloride greater than 250 mg/L exceed the secondary maximum contaminant level
(SMCL) for drinking water (U.S. Environmental Protection Agency, 1977, 1992)1.

Special thanks are extended to Zahir “Bo” Bolourchi, Chief, Louisiana Department of Transportation
and Development, Water Resources Section; and to Don Dial, Director, and George Cardwell, Assistant to
the Director, Capital Area Ground Water Conservation Commission, for their cooperation in supplying data,
mcluding pumpage records. Additionally, the assistance and cooperation of individuals who allowed data
collection from privately owned wells is greatly appreciated.

HYDROGEOLOGY

Aquifers in the Brusly area are unconsolidated sand deposits that range in age from Miocene to
Holocene (fig. 2). The aquifers (sand units) present in the Brusly area are geographically extensive and have
been identified and named (except the Mississippi River alluvial aquifer) according to their depth below
tand surface in Baton Rouge. In the Brusly area, aquifers generally range in thickness from less than 20 ft
to about 600 ft (figs. 3 and 4). Confining units interlayered between the aquifers are composed of clay and
silt and generally are at least 100 ft thick but may be as much as 500 ft thick.

Quality of water in the
System Series Aguifer Lithologic description study area
Quaternary Holocene and Mississippt River Fine sand to gravel Fresh, very hard
Pleistocene alluvial aguifer
“400-foot’” sand, and Fine sand to pea gravel Salty
“60d-foot” sand
“800-foot" sand Fine to medium sand Saity
*1,000-foot”’ sand Fine to coarse sand Salty
Pliocene “1,200-foot” sand Salty
#1,500-foot” sand Fine to medivm sand Fresh
Tertiary
“1,700-font” sand Salty
42,0000t sand Medium sand Fresh, high color
Miocene “2,400-foot” sand Fine to medium sand Salty
*2,800-foot™ sand Fine to coarse sand Salty

Louisiana Depanment of Transportation and Deveiopment-U.S. Geological Survey Water Resources Cdapera!ive Program

Figure 2. Hydrogeologic description of aquifers in the Baton Rouge area, Louisiana

(modified from Huntzinger and others, 1985).

! Sccondary maximum contaminant leve! (SMCL) pertains to contaminants that affect the aesthetic quality of drinking water.
At high concentrations or values, health implications as wells as aesthetic degradation also may exist. SMCL's are not Federally

enforceable, but are intended as guidelines for the states.
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The *1,500-foot” sand generally ranges in thickness from 20 ft or less to about 150 ft in the Brusly
area. Generally, the sand is about 100 ft thick (figs. 3 and 4). In western and southern parts of the Brusly
area the sand thins to about 20 ft or less (figs. 3 and 4). The aquifer is thin or absent (less than 10 ft of sand
at oil test 28176) near the fault in the northwestern part of the study area (fig. 1). At the Plaquemine pump-
ing station (fig. 1) the sand ranges from about 120 to 150 ft in thickness (determined by E-log interpretation
at wells WBR-111 and WBR-113). The aquifer is between 2,000 and 2,200 ft below sea level throughout
the Brusly area. Little or no slope of the base of the sand was noted in the study area.

Sand particles range in size from fine to medium in the “1,500-foot” sand as determined by investi-
gations in the Baton Rouge area (Morgan, 1961, p. 39; Meyer and Turcan, 1955, p. 39). Hydraulic conduc-
tivity values determined by aquifer tests in the Baton Rouge area range from 125 to 155 ft/d (Morgan, 1961,
p. 39) in the *1,500-foot” sand.

The Baton Rouge fault is an important hydrogeologic control, as most ground water north of the fault
is fresh and most ground water south of the fault has chloride concentrations exceeding 250 mg/L. The fault
transects the northern part of the study area and roughly parallels Interstate Highway 10. Test drilling across
the fault in East Baton Rouge Parish has indicated that displacement ranges from a few feet at land surface
to as much as 350 ft at the top of the “2,000-foot” sand (Durham and Peeples, 1956, p. 65; Whiteman, 1979,
p.4). Effects of faulting include displacement of sediments (sands and clays), and disruption of
ground-water flow.

The effects of displacement across the fault on stratigraphy and water quality in the study area are
shown in figure 3. The E-log of well WBR-97B, located south of the fault, indicates saltwater is present in
aquifers of intermediate depth between the Mississippi River alluvial aquifer and the “1,500-foot” sand;
north of the fault the aquifers of intermediate depth contain freshwater. Freshwater is contained in most of
the Mississippi River alluvial aquifer, although saltwater may be present in the base of the aquifer. Fresh-
water is contained in the “1,500-foot” and “2,000-foot’” sands at well WBR-97B. Interpretation of E-log
data collected at WBR-100 (located north of the fault) and WBR-97B (fig. 3) indicates that displacement
has occurred across the fault. At the base of the Mississippi River altuvial aquifer, displacement across the
fault is only about 30 ft; below the aquifer, however, displacement gradually increases with depth. Aquifer
displacement of particular importance to this study includes the “1,500-foot” sand, which is displaced
downward south of the fault and may be interconnected with the “2,000-foot” sand north of the fault (fig. 3).

Previous investigations have shown that the Baton Rouge fault acts as a leaky barrier to flow of water
across the fault (Rollo, 1969; Tomaszewski, 1996; Whiteman, 1979). Subdued declines in water levels
south of the fault in comparison to those north of the fault, and flow of saltwater into freshwater areas north
of the fault indicate that some leakage across the fault occurs in the Baton Rouge area (Whiteman, 1979,
p. 31). However, large differences in water levels in sands laterally adjacent at the fault indicate the restric-
tive effect that the fault has on ground-water flow in the study area. Water levels may vary more than 100 ft
across the fault where the “1,500-foot” sand is displaced adjacent to the “2,000-foot” sand (Tomaszewski,
1996, figs. 9 and 12). No data are available in the study area to determine the quantity of flow across the
fault; however, little or no recharge probably moves southward across the fault into the “1,500-foot” sand
in the Brusly area. Water from the “1,500-foot” sand in the Brusly area may leak northward across the fault
in response to a gradient induced by pumpage from the “2,000-foot” sand in the Baton Rouge area.



DISTRIBUTION OF FRESHWATER IN THE “1,500-FOOT” SAND

In the Brusly area, about 15 mi? are underlain with freshwater (fig. 1) in the “1,500-foot” sand. Fresh-
water extends about 2.5 mi south of the Baton Rouge fault {figs. 1 and 3). Records indicate that the
“1,500-foot” sand is only about 20 ft thick at well WBR-51 and contains saltwater. Freshwater is present
east of the Mississippi River at well EB-783A (fig. 4); however, saltwater (about 40 ft) occupies the base of
the aguifer at this site. Interpretation of E-log data at well EB-780A (not shown in fig. 1) indicates that,
south of the fault, freshwater does not extend more than 3 mi east of well EB-783A. Well EB-780A 1s
located near the fault in East Baton Rouge Parish, about 1 mi east of the study area. The “1,500-foot” sand
contains freshwater as far west as oil test 164167, where the aquifer is about 110 ft thick. The extent of
freshwater west of the study area has not been determined.

Freshwater in the Brusly area may have resulted from preferential flushing of saltwater with freshwa-
ter from north of the fault. This flushing process may have taken millions of years. In approximately the
last 100 years, as the aquifers have been developed, pumpage in both the Baton Rouge and Brusly areas has
altered the natural flushing of saltwater south of the Baton Rouge fault. At present, it is unlikely that the
aquifer south of the fault receives freshwater flow from across the fault, unless this occurs west of the study
area.

EFFECTS OF PUMPAGE

Pumpage for public supply is the chief use of water from the “1,500-foot” sand in the Brusly area. In
1996, pumpage in the Bruoly area totaled about 2.5 Mgal/d from the “1,500-foot” sand. Most of this pump-
age, about 1.5 Mgal/d, is from wells WBR-112 and WBR-113 at the Plaquemine pumping station. These
two wells supply water for the City of Plaquemine, located south of the study area. Pumpage from wells
WBR-132 and WBR-173 is about 0.5 Mgal/d per well. Pumpage data for the period 1975-95 indicate with-
drawals from the “1,500-foot” sand south of the fault ranged approximately from 2 to 2.5 Mgal/d. No
known pumpage occurs from the *“1,500-foot” sand south of the fault adjacent to the study area.

Previous investigations in East and West Baton Rouge Parishes (Whiteman, 1979; Tomaszewski,
1996) have shown that pumpage from the Brusly area has affected water levels south of the Baton Rouge
fault eastward into East Baton Rouge Parish. A potentiometric map constructed in April 1976 (Whiteman,
1979, pl. 7) shows that water levels within a few miles south of the fault decreased from about 10 ft above
sea level in central East Baton Rouge Parish to 20 ft below sea level near (within 0.4 mi) the Plaquemine
pumping station. Whiteman (1979) also indicated that a somewhat distorted cone of depression was cen-
tered about the Plaquemine pumping station. Water-level data collected in spring 1990 (Tomaszewski,
1996, fig. 9) showed that water levels within a few miles south of the fault were near sea level in central
Fast Baton Rouge Parish and decreased westward to about 30 ft below sea level near the Mississippi River.
Both studies (Whiteman, 1979; Tomaszewski, 1996) indicated that a hydraulic gradient existed from East
Baton Rouge Parish into the Brusly study area. Because well locations and pumpage in the study area have
remained relatively unchanged, a cone of depression centered about the Plaquemine pumping station and a
gradient into the Brusly area probably still exist.

As water is withdrawn from the area, recharge to the “1,500-foot” sand in the Brusly area probably
occurs as horizontal flow from the surrounding freshwater and saltwater areas. Water-level gradients in the
Brusly area are low (probably 5-10 ft/mi), and indicate that general movement of water from the freshwa-
ter-saltwater interfaces may be slow. Although vertical leakage of saltwater from overlying sediments is a
possibility, it is likely to be minimal. In much of the area where heavy pumpage occurs (Plaquemine pump-

9



ing station), the “1,500-foot™ sand is underlain by freshwater or is separated from overlying saltwater-bear-
ing aquifers by a clay bed more than 200 ft thick. Throughout the study area, saltwater-bearing sands
generally are separated from the “1,500-foot” sand by 100 ft or more clay. No data are available on the qual-
ity of water contained in the clays,

Water-Level Trends

Data collected at selected sites since the 1940's indicate declining water-level trends. Water-level
declines in the Brusly area can be attributed mostly to withdrawals south of the Baton Rouge fault. Water
levels immediately east of the Mississippi River are declining in response to withdrawals from the Brusly
area and, to a lesser degree, in response to withdrawals north of the fault. Prior to pumpage from the Plaque-
mine station (1968), wells screened in the “1,500-foot” sand in the Brusly area flowed at land surface. The
earliest water-level data, collected as part of a routine data-collection network and reported on well inven-
tory forms, indicate that water levels exceeded 40 ft above land surface at wells WBR-20 and WBR-23
(table 1 and fig. 5). At sites measured in 1994, water levels in the “1,500-foot” sand ranged from about 55
to 77 ft below land surface (appendix, table A2).

Data collected at wells WBR-20 and WBR-23 indicate water levels in the Brusly area were declining
in the 1950's and early 1960's. These declines were probably in response to withdrawals both in the study
area and in the nearby, heavily developed Baton Rouge area. During the period 1944-62, the water level
dechined about 1.5 ft/yr at well WBR-20, located about 0.5 mi south of the Plaquemine pumping station.
Data are not available at WBR-20 after 1962.

Water-level trends at well WBR-23 (fig. 5), located about 3 mi south of the Plaquemine pumping sta-
tion, are similar to those trends at well WBR-20. During the period 1946 through mid-year 1968, the water
level declined about 2 ft/yr. The water level declined about 30 ft from mid-1968 to mid-1969. Although
pumpage records are not available, sharp water-level declines during this period (1968-69) probably indi-
cate the effect of withdrawing an additional estimated 1 to 1.5 Mgal/d at the Plaquemine pumping station.
Water-level data are not available at WBR-23 after 1970,

Additional water-level data for well WBR-97B, located about 0.5 mi west of the Plaquemine pump-
ing station, were available for the period 1964-84 (fig. 6). This well was constructed in 1964 and screened
in the *1,500-foot” sand at an interval between 2,170 and 2,200 ft below land surface. At the time of com-
pletion (1964), the water level was 26.5 ft above land surface. During the period 1964-67, the water level
declined about 2.5 ft/yr. The water level declined about 38 ft during the period 1968-69, after production
wells at the Plaguemine pumping station were installed and began withdrawing an additional estimated | to
1.5 Mgal/d. The water level declined about 3 ft/yr at well WBR-97B during the period 1970-84, In 1985,
well WBR-97B probably began leaking above the screened interval as indicated by an unusually high water
level, failure of the well to recover after being pumped for sampling, and the production of muddy water.

Well EB-783A is located in East Baton Rouge Parish about 1.5 mi southeast of the Plaquemine pump-
ing station. Water-level data collected at this site since 1965 indicate that the water level was declining
about 3 ft/yr prior to the development of the Plaguemine pumping station in 1968 (fig. 6). A total decline
of about 30 ft occurred during the 2-year period 1968-69. No change was noted between 1970 and 1972;
however, the water level declined about 4.5 ft/yr during the period 1973-79. Since 1979, the water level has
declined slightly, about 0.5 ft/yr.
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Chloride Trends

During the period 1993-96, chloride concentrations 1 water from wells screened 1 the “1,500-foot™
sand in the Brusly area ranged from 3.0 to 200 mg/L (table 2}, Wells WBR-132 and WBR-173 yielded water
containing chloride concentrations less than 10 mg/L; chloride concentrations in water from these wells
have not increased during the period of record (table 2). These wells are located in the central area of the
freshwater body extending south of the fault. Wells that yielded water having moderate (50-150 mg/L) to
high (151-250 mg/L} concentrations of chloride are located at or near the Plaquemine pumping station or
near the saltwater interface. Analysis of chloride data collected from wells WBR-112, WBR-113,
WBR-97B, and EB-783A indicates that concentrations have increased at these sites during the period of
record (figs. 7 and 8).

Chloride concentrations in water from wells WBR-112 and WBR-113 were very low (less than
10 mg/L), when the wells were constructed in 1968, Wells WBR-112 and WBR-113 are located near the
fault at the Plaquemine pumping station. Interpretation of E-log data from wells WBR-113 and WBR-111
(also located at this site) indicates water in the aquifer generally was fresh through the entire sand thickness
when the wells were constructed. Wells WBR-112 and WBR-113 both began yielding water with increasing
chloride concentrations soon after construction (fig. 7). Chloride concentrations in water from well
WBR-112 reached 50 mg/L in 1972 and increased to about 80 mg/L. in 1996. Chloride concentrations in
water from well WBR-113 increased from 140 mg/L in 1969 to 200 mg/L in 1996. At the present trend
(during the period 1985-96), the chioride concentration in water from well WBR-113 is increasing about
6 mg/L per year.

Increasing chloride concentrations in water from well EB-783A (fig. 7) may indicate saltwater is
encroaching in a westerly direction toward the freshwater in the Brusly area. Chloride concentrations ini-
tially decreased from about 120 mg/L in 1965 to about 40 mg/L in 1972; however, since 1972 a steady
increase is apparent. By 1996, the chloride concentration had reached 190 mg/L in water from this well.
Although EB-783A yields freshwater, interpretation of E-log data indicates saltwater was present in the
aquifer below the screened interval when the well was complieted.

An increase in the chloride concentration in water from well WBR-97B began in 1968, when wells
were installed in the “1,500-foot” sand at the Plagquemine pumping station. Chloride concentrations contin-
ued to increase n the 1970°s and remained elevated for the peniod of record shown (fig. 8). A suspected
leak m the casing of well WBR-97B may have allowed water from overlying aquifers to enter the well after
1985, and data collected after 1985 are unreliable. To substantiate the presence of saltwater in the
“1,500-foot” sand at well WBR-97B, well remediation and additional sampling would be needed.

SUMMARY AND CONCLUSIONS

Aquifers in the Brusly area, Louisiana, consist of unconsolidated sand deposits that range in age from
Miocene to Holocene, The aquifers (sand units) present in the study area are geographically extensive and
generally have been 1dentified and named according to their depth below land surface in nearby Baton
Rouge. In the Brusly area, these aquifers range in thickness from less than 20 feet to about 600 feet. The
Baton Rouge fault transects the northern part of the study area and roughly parallels Interstate Highway 10.
The fault is an important hydrogeologic control, as most ground water north of the fault is fresh (chloride
concentrations are less than 250 milligrams per liter) and most ground water south of the fault contains chio-
ride concentrations exceeding 250 mg/L (milligrams per liter) and is referred to as saltwater in this report.
The part of the study area that lies south of the fault 1s referred to in this report as the Brusly area.
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Table 2. Selected chloride data for wells screened in the “1,500-foot™ sand near Brusly, Louisiana

[--, no data]
Specific Specific
conductance, conductance,
in microsiemens Chioride, in microsiemens Chioride,
per centimeter at in miliigrams per centimeter at in milligrams
Date 25 degrees Celsius per liter Date 25 degrees Celsius pet liter
East Baton Rouge Parish
Well EB-783A
12.28.93 1,180 140 01-19-96 866 160
06-29-95 846 150 12-12-56 960 190
West Baton Rouge Parish
Well WBR-40
11-04-94 541 68
Well WBR-112 )
10-26-73 517 49 12-12.94 616 75
03-18-93 612 73 02-09-95 626 79
06-04-93 -- 74 06-08-95 619 81
08-16-93 617 76 08-18-95 613 79
12-03-93 618 80 10-13-95 616 79
03-01-94 631 81 02-05-96 625 78
05-11-94 618 79 08-19-96 614 79
09-22-94 614 79 10-30-96 623 30
‘Well WBR-113
01-12-68 339 3.5 02-09-95 1,090 190
03-18-93 1,050 170 06-08-95 1.080 200
06-04-93 o 180 08-18-95 1,080 180
(8-16-93 1,050 170 10-13-95 1,080 196
12-03-93 1,670 190 02-05-96 1,080 190
03-01-94 1,100 190 05-07-96 1,060 180
05-11-94 1,070 190 08-19-96 [,100 200
09-22-94 1,070 190 10-30-96 1,120 200
12.12.94 1,080 180
Well WBR-132
08-27-76 310 2.1 02-16-89 -~ 24
05-20-77 311 2.2 07-11-90 - 38
11-30-79 310 18 06-19-92 319 59
10-14-80 315 18 06-30-93 312 3.4
11-0%-81 - 2.4 02-09-96 328 6.4
Well WBR-173
02-17-89 - 30 06-29-93 318 3.0
07-10-90 -- 2.2 05-11-94 321 3.2
06-19-92 324 4.8 02-09-96 328 4.0

14
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Three freshwater aquifers are present south of the Baton Rouge fault in the Brusly area: the Missis-
sippi River alluvial aquifer, the “2,000-foot” sand, and the “1,500-foot” sand. The Mississippi River allu-
vial aquifer contains freshwater, but the water to 500 feet or more below sea level is very hard, and 1s not
used in the study area. The “2,000-foot” sand contains water with high color and also is not used in the stady
area. The “1,500-foot” sand ranges in thickness from less than 20 feet to about 150 feet in the Brusly arca.
Generally, the sand is about 100 feet thick. The aquifer is located between 2,000 and 2,200 feet below sea
level throughout the Brusly area. In the Brusly area, about 15 square miles are underlain with freshwater in
the “1,500-foot” sand. Freshwater in the “1,500-foot” sand is bordered in an eastward and southward direc-
tion by saltwater. Freshwater extends south from the fault about 2.5 miles. East of the Mississippi River,
saltwater is present at the base of the aquifer at well EB-783A. The western extent of freshwater south of
the fault is beyond the study area, and was not determined.

Public supply is the chief use of freshwater from the “1,500-foot” sand in the Brusly area. In 1996,
pumpage in the Brusly area totaled about 2.5 million gallons per day. Most of the pumpage south of the
fault, about 1.5 million gallons per day, is from wells WBR-112 and WBR-113 at the Plaquemine pumping
station.

Water-level declines in the Brusly area can be attributed mostly to withdrawals south of the Baton
Rouge fault. Prior to pumpage from the Plaguemine pumping station (1968), wells screened in the
“1,500-foot” sand in the Brusly area flowed at land surface. Earliest water-level data indicate that water
levels exceeded 40 feet above land surface at wells WBR-20 and WBR-23, located south of the Plaquemine
pumping station. The water level at well WBR-20 declined about 1.5 feet per year between 1944 and 1962.
Declines at wells WBR-20 and WBR-23 probably were due to low-volume pumpage in the Brusly area and
in the heavily developed Baton Rouge area. After production wells were installed nearby at the Plaquemine
pumping station, the water levels at wells WBR-97B and EB-783A declined about 38 feet and 30 feet,
respectively, during the period 1968-69. Pumping at the Plaquemine pumping station probably causes hor-
izontal flow from surrounding areas {freshwater and saltwater). Water from the “1,500-foot” sand in the
Brusly area may leak northward across the fault in response to a gradient induced by pumpage from the
“2,000-foot” sand in the Baton Rouge area.

During the period 1993-96, chioride concentrations in water from wells screened in the “1,500-foot”
sand ranged from 3.0 to 200 mg/L in the Brusly area. Wells WBR-132 and WBR-173 yielded water con-
taining chloride concentrations less than 10 mg/L. These wells are located in the central area of the fresh-
water body south of the Baton Rouge fault. Wells that yielded water having moderate (50-150 mg/L)} to
high (151-250 mg/L) concentrations of chloride are located at or near the Plaquemine pumping station or
near the freshwater-saltwater interface. Chloride concentrations in water from wells WBR-112 and
WBR-113, located near the fault at the Plaquemine pumping station, were very low (less than 10 mg/L)
when the wells were constructed in 1968. Also, electric-log data for wells WBR-111 and WBR-113 indicate
water in the aquifer generally was fresh throughout the sand thickness when the wells were constructed. In
1996, wells WBR-112 and WBR-113 yielded water with chioride concentrations of 80 and 200 mg/L.,
respectively.
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APPENDIX

Table Al. Physical and chemical data for selected wells screened in the “1.500-foot” sand near Brusly, Louisiana

AZ2. Selected water-level data for wells screened in the “1,500-foot” sand near Brusiy, Louisiana
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Table A2. Selected water-level data for wells screened in the *1,500-foot” sand near Brusly, Louisiana

Water level, in feet below

Well name Site identification Date

Land surface Sea level
East Baton Rouge Parish
EB-783A 302502091113601 (05-11-90 53.52 27.52
05-16-90 52.96 26.96
11-16-20 56.59 30.59
11-12-91 59.10 3310
10-22-92 53,76 27.76
06-30-93 68.27 42.27
12-28-93 55435 2945
05-10-94. 58.42 32.42
10-01-94 54.50 28.50
06-27-95 67.66 41.66
06-29-95 63.22 39.66
West Baton Rouge Parish

WBR-40 302431091130301 11-04-94 60.69 32.69
WBR-113 302547091123201 03-01-94 69.60 41.60
05-11.94 69.86 41.86
07-14-94 71.75 4375
12-06-94 76.55 48.55
12-12-94 76.39 48.39
02-09.95 74.62 46.62
06-08-95 77.59 4959
08-18-95 81.55 53.55
10-13-95 82.90 54.90
02-05-96 83.94 55.94
WBR-132 30250309113200} 06-29-93 57.99 37.99
WBR-173 302456091130202 (35-10-94 56.72 31.72
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