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OONVERSION FACTORS AND ABBREVIATIONS

For the convenience of readers who may prefer to use metric (International
System) units rather than the inch-pound units used in this report, values may
be converted by using the following factors:

Multiply inch-pound unit By To obtain metxric unit
inch (in.) 25.40 millimeter (mm)
foot (£ft) 0.3048 meter (m)
foot per day (ft/4) 0.3048 meter per day (m/d)
foot per year (ft/yr) 0.3048 meter per year (m/yr)
foot squared per day (£t2/d) 0.09290 meter squared per day (m2/d)
foot per mile (ft/mi) 0.1894 meter per kilometer (m/km)
gallon per day (gal/d) 0.003785 cubic meter per day (m?*/d)
galion per minute (gal/min) 0.06309 liter per second (L/s)
5.450 cubic meter per day (m3/d)
mile (mi) 1.609 kilometer (km)
million gallons per day 3.785X106 liter per day (L/d)
(Mgal/d) 3.785%X103 cubic meter per day (m2/d)
square mile (miZ?) 2.580 square Kilometer (km?2)

Temperature in degrees Celsius (°C) can be converted to degrees Fahrenheit
{°F) as follows: °F = 1,8 X °C + 32.

Sea level: In this report "sea level" refers to the National Geodetic Ver-
tical Datum of 1929 (NGVD of 1929)--a geodetic datum derived from a general
adjustment of the first-order level nets of both the United States and Canada,
formmerly called "Sea Level Datum of 1929."






GROUND-WATER HYDROLOGY OF LIVINGSTON, ST. HELENA, AND PARTS OF
ASCENSION AND TANGIPAHOA PARISHES, SOUTHEASTERN LOUISIANA

By Dan J. Tomaszewski

ABSTRACT

Livingston and St. Helena Parishes, located in southeastern Louisiana,
obtain ground water from the regionally extensive Southern Hills aquifer
system. Within this system, nine major freshwater sand beds (sands containing
water with less than 250 milligrams per liter of chloride) have been grouped
into four aguifer units. From youngest to oldest, the aguifer units are the
shallow agquifer unit and agquifer units 1, 2, and 3. Aguifer unit delineation
was based on hydraulic head, water-quality, and geophysical data.

Sand beds within these units contain freshwater that extends to 2,500
feet below sea level in northern St. Helena Parish and to 3,200 feet below
sea level in southeastern Livingston Parish. In extreme southern Livingston
Parish freshwater is present to altitudes of only 500 feet below sea level.

Recharge to the aguifer system occurs in St. Helena Parish and south-
western counties of Mississippi where the shallow aguifer unit receives direct
recharge from rainfall and transmits recharge to sands in the underlying
units. Ground-water movement in the shallow aquifer unit is generally in a
southerly direction from recharge areas. Discharge occurs as pumpage or
ground-water leakage in southern Livingston Parish. Ground-water movement in
aquifer units 1, 2, and 3 is generally in a southwesterly direction toward
pumping centers in the Baton Rouge area,

Water levels in most units are declining about 0.5 to 2.5 feet per year;
past water-level declines have been greater than 5 feet per year in sands
intensively pumped in the Baton Rouge area. In 1985, ground-water withdrawals
totaled about 7 Mgal/d (million gallons per day) in Livingston and St. Helena
Parishes, and about 120 Mgal/d were withdrawn in nearby East Baton Rouge
Parish.

Hydraulic conductivity of sand within agquifer units ranges from 30 to 200
feet per day. Transmissivity ranges between 3,000 and 32,000 feet squared per
day.

Freshwater from the Southern Hills aquifer system is a soft sodium bi-
carbonate type, although the shallow aquifer unit in St. Helena Parish and
northern Livingston Parish contains a mixed ionic type water that has a low
concentration of dissolved solids. Chemical analyses of ground water for
selected minor elements, insecticides, herbicides, and radicnuclides showed
that none of these constituents exceed primary or secondary drinking water
standards of the U.S. Envirommental Protection Agency.
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INTRCDUCTION

Livingston, St. Helena, and parts of adjoining Ascension and Tangipahoa
Parishes are adjacent to and heavily impacted by large ground-water with-
drawals in the Baton Rouge area; the withdrawals have caused local or regional
declines of water levels in most sand beds. Ground water in Livingston and
St. Helena Parishes is primarily obtained from interlayered sand beds, which
form a regional aguifer system--the Southern Hills aquifer system (Buono,
1983). The aquifer system is the principal source of drinking water for the
northern half of southeastern Louisiana and southwestern Mississippi. ILocal-
ized shallow sands overlying this regional aquifer system yield smaller
amounts of fresh ground water.

Ground-water use in the study area and nearby parishes--East Baton Rouge,
East Feliciana, West Feliciana, St. Tammany, Tangipahoa, and Washington--
totaled about 200 Mgal/d in 1985 (D.L. Lurry, U.S. Geological Survey, written
commn., 1986). Ground-water use is projected to increase and may reach about
280 Mgal/d by the year 2000 (Urban Systems Associates, Inc., 1982)., Of the
1985 total, about 120 Mgal/d (60 percent) was used in East Baton Rouge Parish,
and approximately 15 Mgal/d (8 percent) was used in Tangipahoa Parish. About
7 Mgal/d (4 percent) was used in Livingston and St. Helena Parishes.

Purpose and Scope

The purpose of this report is to describe the ground-water resources of
Livingston and St. Helena Parishes and present information of the hydraulic
characteristics and water quality of the aguifer units. The report will
camplement available information on the heavily purmped aquifers in the Baton
Rouge area and Tangipahoa Parish and make available background data for future
reference and development of ground-water resources.

Data used in this study were collected, analyzed, and interpreted during
the period from October 1982 to September 1985. Reports of previous invegti-
gations and basic data were reviewed, Water-well and stratigraphic test-hole
data, consisting of geophysical logs, drillers logs, well completion reports,
ard geologic logs, were campiled and used to identify, correlate, and define
the gechydrologic framework. A reconnaissance study of the area was made in
September 1983, and field data were collected pericdically thereafter. In
areas where data were lacking, wells were located and sampled or shallow test
holes were drilled for collection of chemical, hydrologic, and lithologic
data.

Location and Setting of the Study Area

The study area (fig. 1) includes all of Livingston and St. Helena
Parishes and parts of Ascension and Tangipahoa Parishes. Located in the
central part of southeastern, Louisiana, Livingston and St. Helena Parishes
collectively total about 1,110 mi2z (square miles) in area. The Amite and
Tickfaw Rivers are two major streams, and both filow southward into Lake
Maurepas. Hills in St. Helena Parish have an altitude of more than 300 ft
(feet) while the southern part of the study area generally contains terraces
of low relief approaching sea level. Climate is humid subtropical. At
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Clinton, about 10 mi (miles) west of the study area, average amual temper-
ature and precipitation are about 19.0 °C and 59 in. (inches), respectively
(National Oceanic and Atmospheric Adminmistration, 1982). Average monthly
temperatures range from about 10.5 °C in January to about 27.0 °C in July.
Precipitation is fairly well distributed throughout the year; the averages
range from 3 in. in October to 6.2 in. in March.

Methods of Investigation

Correlation of aquifer units were made using water-level data, geophysi-
cal logs of water wells, drillers logs, geologist logs, oil wells, and test
holes. Although each unit is composed of one or more areally extensive sand
beds, extensive areal correlation of individual sand beds in Livingston and
St. Helena Parishes is extremely difficult. Multilayered sand, gravel, and
clay deposits interfinger throughout the parishes. Because of the lenticular
nature of these deposits, abrupt lateral changes are common.,

Where possible, gechydrologic sections in this report were constructed to
intersect existing geohydrologic sections contained in previous studies of
adjacent parishes. The gechydrology of adjacent parishes is discussed in the
following reports: the Baton Rouge area by Meyer and Turcan (1955), Morgan
{1961), and Rollo (1969); the Florida Parishes by Winner (1963); East and West
Feliciana Parishes by Morgan (1963); the Geismar-Gonzales area by Long (1965);
Tangipahoa and St. Tamvany Parishes by Nyman and Fayard (1978); and the Gram-
ercy area by Dial and Kilburn (1980). Additional reports on ground-water
hydrology in or near the area are listed in "Selected References" of this
report,

Water-level data collected in previous studies and during this study were
compiled and analyzed. Potentiometric maps were constructed and the approxi-
mate direction of ground-water flow was determined. Water-level data were
used to delineate water-level trends and construct hydrographs. Because lim-
ited aquifer-test data were available in the study area, data from aquifer
tests of correlative sands in adjacent areas were used to describe hydraulic
characteristics of aquifer units.

Chemical characteristics were determined from analyses available from
previous studies and analyses of water samples collected during the study
period. During this investigation, samples were analyzed for selected common
inorganic constituents, minor elements, organic chemicals, and radionuclides.

Well-Numbering System

Wells inventoried by the U.S. Geological Survey in Louigiana are identi-
fied by a parish abbreviation followed by a sequential number. In this report
the parish abbreviations An, Li, SH, and Ta refer to Ascension, Livingston,
St. Helena, and Tangipahoa Parishes, respectively. Numbers following these
abbreviations are assigned sequentially in the order in which a well is inven-
toried. Oil and gas test wells are identified by a five or six digit serial
number. Locations and well numbers of selected wells in the study area are
shown in figure 1.
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GENERAL GEOLOGY

Sediments in Livingston and St. Helena Parishes generally consist of a
series of deltaic deposits. The deposits are chiefly camposed of unconsoli-
dated interbedded sands and clays which dip and thicken in a southerly or
gulfward direction. Changes in sea level, subsidence, and uplift have infiu-
enced deposition.

Gulfward land advance and deposition of sediments that now form the
Southern Hills aguifer system began during the Miocene age and continued into
the Holocene age. Land advances into the gulf, however, were periodically
interrupted when gulf waters transgressed inland across previously deposited
deltaic plains. The transgression and regression of coastal waters (which
resulted from the submergence and emergence of the coastal area caused by
changes in sea level during glacial and interglacial intervals) created a
camplex series of interbedded deltaic sand and clay, part of which now form
the aguifer system underlying Livingston and St. Helena Parishes. The aquifer
system is further complicated by alluvial incision and subsequent deposition
of sediment at coastal margins,

Regional structural features affecting the geology and physiography of
Livingston and St. Helena Parishes are the Southern Mississippi Uplift in
southwestern Mississippi and the Baton Rouge fault in southern Livingston
Parish (Buono, 1983, p. 6). The geology of the area is presented in reports
by Fisk (1944) and Howe (1962).

GROUND-WATER HYDROLOGY

In this report, the Southem Hills aquifer system is divided into aqui-
fer units similar to hydraulic zones described by Morgan (1963, p. 16-20).
The aquifer units are shown in table 1, figure 2, and on plate 1. Four agui-
fer units which contain nine sand beds are defined in Livingston and St. He-
lena Parishes. Each unit is composed of one or more areally extensive sand
beds and smaller localized sands; many of the beds are lenticular. The base
of a unit is generally defined by the last extensive sand bed in the unit and
is generally underlain by an areally extensive clay unit within the sedimen-
tary sequence of freshwater sands. Freshwater, for this report, has less than
(<) 250 mg/L (milligrams per liter) chloride.
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Grouping of the sand beds is based on hydraulic head, geophysical, and
water-qguality data. It is important to emphasize that although the beds are
grouped into aquifer units, individual sand beds within the unit may hydrau-
lically interact with each other and that beds in one unit may be in hydraulic
contact with sand beds in adjacent units. Thus, aquifer-unit boundaries, as
described in this report, are not discrete boundaries which make one unit
irndependent of ancther.

Table 1 includes a brief summary of the aquifer units, major sand beds
contained in each unit, and correlation of units with agquifer units in
adjacent areas. A more detailed discussion of each aguifer unit and its
camponent sand beds follows.

Shallow Aguifer Unit

The shallow aquifer unit consists of numerous interbedded lenses of
gravel, sand, silt, and clay which form two major sand beds containing fresh-
water. As shown on plate 1, section A-A', in southern Livingston Parish an
upper sand bed overlies an extensive lower one. Where the upper and lower
sand beds are both present they are separated by clay containing thin sand
deposits.

Extent and Thickness

The upper and lower sand beds of the shallow agquifer unit extend into
adjacent parishes and can be correlated with aquifer units in adjacent areas.
The upper sand bed is correlative with the Gonzales-New Orleans aquifer in the
Geismar-Gonzales area of Ascension Parish, Tangipahoa Parish, and the Gramercy
area. The CGramercy area, as described by Dial and Kilbummn (1980), includes
most of $t. James Parish, the western half of St. John the Baptist Parish, and
the southern part of Ascension Parish. The lower sand bed of the shallow
aquifer unit correlates with the undifferentiated upland deposits in East
Feliciana Parish and the "400-, "600-, and possibly the 800-foot" sands of the
Baton Rouge area. East of the study area in Tangipahoa Parish, the lower sand
bed is correlative with the upper Ponchatoula aguifer, and part of the lower
Ponchatoula aguifer and is in hydraulic contact with the shallow agquifer
described by Nyman and Fayard (1978). The lower sand bed inciudes the Citro-
nelle Formation in southwestern Mississippi.

Lithologic samples collected from correlative sands in Ascension Parish,
the Gonzales-New Orleans aquifer, indicate sediments contained in the upper
bed consist of fine to very coarse sand and gravel (Long, 1965, p. 12). The
upper sand bed is continuous in areas of Livingston Parish south of the Baton
Rouge fault. The upper bed thins or divides into a series of thin lenses of
sand a few miles north of the fault (pl. 1, section A-A') and loses identity
as a major geohiydrologic unit. In areas south of the Baton Rouge fault
(pl. 1, section A-A'), the upper sand bed ranges from about 130 to 240 ft in
thickness and generally occurs between 200 and 500 ft below sea level. Alti-
tudes of the top and bottom of the upper and lower sand beds of the shallow
aquifer unit, as determined from electric and geologist logs at selected sites
(fig. 1), are shown in table 2. Approximate sand thickness contained in each



Table 2.--Altitude of the upper and lower sand beds in the shallow aguifer
unit in Livingston and St. Helena Parishes

[In feet, above or below sea level]

Well or Altitude Altitude Well or Altitude Altitude
permit of top of base permit of top of bage
nunber of sand of sand number of sand of sand
bed bed bed bed
Upper sand bed Lower sand bed--Continued
Li-88 ~278 -515 SH-9 842 ~180
Li-100 ,-319 ~449 SH-30 :155 -277
Li-114 ~113 -379 SH-32 179 -168
Li-196 ~205 ~368 SH-33 8126 -348
45026 ~252 ~417 SH-35 180 ~11
46074 ~305 ~485 SH-39 4120 -335
SH-40 8106 -276
Lower sand bed SH-65 a 97 ~121
26360 159 ~107
37171 8154 -131
14-56 8_240 ~774 45026 8462 ~837
Li~77 5 §~455 -813 46074 a'5795 -1,135
Li-88 =732 -1,118 47180 g o35 -95
Li-9] -212 -680 54224 b ~69 -200
Li-99 =254 ~604 90389 o-461 -835
Li~100 4563 -1,001 165286 o-215 ~705
Li-114 o-571 -996 166874 -249 ~432
Li-151 =241 ~761 167768 153 -383
Li-171 -37 -383 171615 -232 -680
Li-184 =275 -658 174478 3 C g9 ~246
Li-204 -81 ~448

g Sand bed contains lenses of clay.
Sand bed contains salty water at base.
Top of log interval,

bed at a particular well can be determined from table 2 by subtracting the
altitudeofﬂmetopofthesandbedfrtxnthealtitudeofthebottxxnoftlm
bed. ’Ihedepthbelmlarxisurfaceofthesamibedcanbedetenninedbyadding
the altitude of land surface to the altitude of the top and bottom,

Analysis of test-hole samples from selected sites in St. Helena Parish
jndicatesthatsedinentsinthelmerbedofﬂmeslmllmamﬁfermitam
generally medium to coarse sand interbedded with gravel and clay. Lithologic
samples collected during test drilling were from depths less than 100 ft below
land surface. Additional lithologic samples indicate that sediments equiv-
alent to the lower bed generally range from fine to medium in adjacent Fast
Baton Rouge Parish (Meyer and Turcan, 1955, p. 28).
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The lower sand bed of the shallow aquifer unit is areally extensive
throughout the study area. In St. Helena Parish, the lower bed is present at
or near land surface (pl. 1, sections A-A', B-B'). This bed extends to about
200 £t or less below sea level in northern parts of the parish increasing to
about 300 ft or more below sea level in southern St. Helena Parish. Through-
out 8t. Helena Parigh, the base of the lower sand bed dips in a southerly
Airection at 10 to 15 ft/mi (feet per mile). 1In Livingston Parish, the dip
increases between 25 and 55 ft/mi. Near Interstate Highway 12 (I-12) in
central Livingston Parish (pl. 1, section C-C'), the lower sand bed generally
occurs between 200 and 800 ft below sea level. South of the Baton Rouge fault
the lower sand bed is present 1,000 ft or more below sea level and locally
contains salty water.

Thickness of the lower sand bed typically is more than 200 ft in Living-
ston and St. Helena Parishes. In St. Helena Parish, the lower bed ranges
between 150 and 400 ft in thickness. Thickness is generally greater in west-
ern St. Helena Parish because of westward thinning of clay and replacement
with sand at the base of the interval. Sand thickness also increases in a
southerly direction. In Livingston Parish, the lower bed generally is 300 to
400 ft or more in thickness.

Ground-Water Recharge, Movement, and Discharge

The lower sand bed of the shallow aquifer unit receives direct recharge
from rainfall in much of $t. Helena Parish (fig. 2) and adjacent counties in
southwestern Mississippi, where permeable sands are exposed at or near land
surface. Recharge from rainfall to the lower sand bed is transmitted down
gradient, from higher altitudes in St. Helena Parish and Mississippi to lower
altitudes in Livingston Parish, as recharge to the lower sand bed in Living-
ston Parish. Recharge fram the lower bed to the upper bed occurs by vertical
leakage through clays separating the upper and lower sand beds of this aguifer
unit. Additional recharge to the shallow aguifer unit occurs in Livingston
Parish from upward movement of water from the underlying aquifer unit 1 and
locally in northern Livingston Parish by downward percolation of water from
overlying sand and clay. In much of Livingston Parish, water levels in aqui~
fer unit 1 are higher than water levels in the shallow aquifer unit. Because
water levels are higher in aguifer unit 1, vertical leakage into the shallow
aqaﬁfermmitocmmstlmughﬂmeconfmh‘gclayorinareaswheresandlenses

Although local recharge occurs from percolation of rainwater through
overlying sand and clay in northern Livingston Parish, direct recharge from
rainfall to the shallow aquifer unit in most of Livingston Parish is restric-
ted by a surface clay confining unit. In Livingston Parish, clay is generally
present at or near land surface. Section A-A' (pl. 1) shows a progressively
thickening clay lense covering the upper and lower sand beds. Near the Liv-
ingston-St. Helena Parish border, this clay is about 25 ft in thickness and
generally thickens southward. Near I-12, in central Livingston Parish (pl. 1,
section C-C'), the clay is more than 200 ft thick. This overlying clay unit
is generally extensive both in areal distribution and thickness in central and
southern Livingston Parish.

10



Ground-water movement in the shallow aguifer unit is generally in a
southerly direction, away from recharge areas in St. Helena Parish. Figure 3
is a potentiometric map of the shallow aguifer unit constructed from data
collected in May 1984. Generally, ground water moves perpendicular to the
potentiometric contours, moving from higher potentiometric contours to lower
potentiometric contours. Hydraulic gradients are about 8 ft/mi in the north-
ern half of the study area (fig. 3). In somne areas of St. Helena Parish
streams have dissected the land surface, and the lower sand bed is hydrau-
lically comected with these streams (fig. 3). Hydraulic gradients trend
toward stream valleys and the shallow aguifer unit locally discharges into
these streams, sustaining streamfiow. The Anite and Tickfaw Rivers influence
ground-water flow in the shallow aguifer unit in St. Helena Parish. Hydraulic
gradients may be 20 ft/mi or wore near these rivers (fig. 3).

Because an overlying confining bed of clay is present, ground water in
the shallow aquifer unit in Livingston Parish is under confined conditions.
Hydraulic gradients generally decrease from north to south about 4 ft/mi or
less in Livingston Parish, and potentiometric contours are not influenced by
stream valleys. However, in northwestern Livingston Parish, the hydraulic
gradient is affected by large ground-water withdrawals in the Baton Rouge
area. Near Denhamn Springs and Watson, hydraulic gradients decrease in a
general southwesterly direction toward Baton Rouge.

Discharge from the shallow aguifer unit occurs by flow into streams in
St. Helena Parish, by upward seepage in southern Livingston Parish, by with-
drawals, and by lateral flow into the Baton Rouge area. Withdrawal from the
shallow aguifer unit in Livingston and St. Helena Parishes is small. Most of
the wells screened in the shallow aguifer unit are used for domestic supply
and have a low vield. Table 10 (at back) contains detailed information on
selected water wells in the study area. Two industrial wells in St. Helena
Parish, SH-19 and -42, have yields of 200 and 85 gal/min (gallons per minute),
respectively. Records in adjacent parishes, however, indicate wells with
discharges of 500 gal/min or more can be constructed in equivalent sands of
the shallow agquifer unit. Water is not withdrawn for industrial use from
wells in the shallow agquifer unit in Livingston Parish. Some wells for irri-
gation, livestock, and public supply vield water from the shallow aguifer
unit.

Water Levels

Water levels in the shallow aquifer unit ranged from less than 10 £t
dbove sea level in extreme southern Livingston Parish to more than 250 ft
above sea level in northern St. Helena Parish in May 1984 (fig. 3). The
altitude of water levels as related to land surface can be determined by
algebraically subtracting the water-level measurement from the altitude for
that well. The altitude of all wells mentioned in this report is shown in
table 10.

Continuous long-term data are not available to describe water-level
trends within the shallow aguifer unit in Livingston and St. Helena Parishes.
Intermittent water-level data collected at selected sites are shown in table
3. These data indicate no appreciable water~level decline in St. Helena
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Table 3.--Water levels in the upper and lower sand beds in the shallow
aquifer unit in Livingston and St. Helena Parishes

Water level Water level
Well Date in feet, above Well Date in feet, above
nunber measured sea level mmber measured sea level
Upper sand bed Lower sand bed--Continued
B-31-76 7.3 Li~-122 7-15~66 24.40
Li-174 10-17-83 8.0 3-28-84 18.50
5-15-84 7.20
Li-164 3- b-74 25.05
12-19-84 20.06
Lower sand bed
3- 5-74 40.1
7-11-66 246.19 Li-167 4- 4-76 38.25
SH-12 10~ 7-83 245.41 5-30-84 37.1
5- 4-84 247.09
1973 87.5
8~21-69 175.16 Li-169 10-14-83 74.93
SH~29 10-11-83 177.97 5-16-84 74.95
5-15-84 177.98

@ Water level is reported.

Parish and northeastern Livingston Parish. Water levels in St. Helena Parish
and northeastern Livingston Parish generally fluctuate a few feet seasonally
as a result of varying climatic conditions. In central Livingston Parish,
data collected at wells Li-122, -164, and -167 {(fig. 1) indicate water-level
declines of about 0.2 to 0.4 ft/yr (feet per year) have occurred; declines may
be caused by locally increased water withdrawal resulting from irrigation and
urbanization along major highways. Large withdrawals in the Ponchatoula and
Baton Rouge areas also affect water levels in this area. In southern Living-
ston Parish, well Li-174 (fig. 1) was measured in August 1976 and again in May
1984; data indicate no decline between measurements.

Aquifer Characteristics

Hydraulic characteristics determined from aquifer tests in adjacent par-—
ishes can be used to estimate the general hydraulic properties of equivalent
sand beds in the study area. Results of aguifer tests in the "400- and 600-
foot" sands of the adjscent Baton Rouge area (Meyer and Turcan, 1955, table 4)
indicate that transmissivity ranges from 4,000 to 16,000 ft2/d (feet squared
per day) and that hydraulic conductivity ranges from 30 to 110 £t/d (feet per
day). Aquifer characteristics should generally be comparable in the lower
sand bed of the shallow aguifer unit., Similar aquifer test results at Poncha-
toula in Tangipahoa Parish were in general agreement with those in the Baton
Rouge area. Aquifer test results obtained from well Ta-284 indicate trans-
migsivity is 27,000 ft2/d and hydraulic conductivity is 180 ft/d (Nyman and
Fayard, 1978, p. 22).
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Table 4.--Altitude of the upper and lower sand beds in aquifer unit 1
in Livingston and St. Helena Parishes

[In feet, below sea level]

Well or Altitude Altitude Well or Altitude Altitude
permit of top of base permit of top of base
number of sand bed of sand bed number of sand bed of sand bed
Upper sand bed Lower sand bed
Li-56 8g35 955 Li-56 1,165 1,327
Li-77 999 1,053 Li-77 1,223 1,385
Li-91 832 892 1i-91 1,057 1,197
Li-99 904 1,081 Li~99 81,110 1,240
Li-114 1,326 1,401 Li-114 81,471 1,708
Li-151 877 931 Li~151 1,321 1,405
Li~-184 900 1,110 Li-184 1,140 1,415
Li-204 642 715 Li-204 878 959
SH-30 372 470 SH-30 536 588
SH-33 404 499 SH-33 583 604
SH~35 134 166 SH-35 233 317
SH-39 400 £17 SH-39 400 617
SH-40 407 575 SH-40 a7 575
45026 922 1,117 45026 1,282 1,377
165286 841 1,050 165286 1,133 1,404
166874 752 808 166874 898 932
167768 548 633 167768 753 868
171615 680 1,025 171615 1,079 1,360
174478 444 484

g Sand bed contains lenses of clay.
Upper and lower beds are merged.

Pleistocene sands eguivalent to those in the upper sand bed have been
tested at Gonzales in Ascension Parish. Two agquifer tests in the Gonzales-New
Orleans aquifer at wells An-18 and -220 (fig. 1), indicate the transmissivity
ranges fram 31,000 to 32,000 ft2/d, and the hydraulic conductivity is about
120 to 140 ft/d (Long, 1965, table 1). Wells An-18 and -220 were screened in
sand intervals about 215 and 270 ft in thickness.

Estimates for hydraulic conductivity and transmissivity of sand intervals
can be made using test results for correlative sands in adjacent parishes and
data from tables 2, 4, 6, and 8. However, aquifer characteristics can charnge
in a short distance, and values obtained for hydraulic conductivity and trans-
missivity are estimates or ranges that can be expected. For example, suppose
a well isplannedinﬂueuppersarxibedoftheshallmaquifermitnearmrt
Vincent in Livingston Parish; as shown in figure 1, well Li~100 is located
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nearby. Data collected at well Li-100 (table 2) indicate that the upper sand
bed is about 130 ft thick in the vicinity. The estimated hydraulic conductiv-
ity of this sand bed, 120 to 140 ft/d (Long, 1965, table 1), which was deter-
mined by aquifer tests in adjacent areas, can be multiplied by the total sand
thickness to determine the approximate transmissivity for the sand bed. In
this instance, the expected transmissivity for the upper sand bed would rarge
from 15,600 to 18,200 ft2/d.

Water Quality

The shallow agquifer unit of Livingston and St. Helena Parishes can be
divided into two distinct areas based on water quality. (See table 11, at
back, for representative chemical analyses of water from the shallow aguifer
unit.) The first area includes the study area north of Watson (St. Helena
Parish and northern Livingston Parish) and is representative of the recharge
area for the shallow aquifer unit. Water from the shallow aquifer unit in
this area is a mixed ionic type. Major constituents include sodium, calcium,
chloride, and bicarbonate.

As indicated by analyses of ground water collected from all wells com-
pleted in the shallow aguifer unit in St. Helena Parish and wells Li-169 and
~197 in northern Livingston Parish (table 11, fig. 1), the shallow aquifer
unit north of Watson contains ground water that has a low concentration of
dissolved solids (24 to 55 mg/L). In this area, field pH is generally <6.0
units; measurements range fram 5.1 in St. Helena Parish to 6.2 in northern
Livingston Parish. Dissolved-iron concentrations are usually low, <50 Hg/L
(micrograms per liter); analyses shown in table 11 range from <10 to 50 ng/L.
Wells constructed with steel casing may incur iron problems because water in
the shallow aguifer unit north of Watson is usually corrosive. In northern
Livingston Parish and throughout St. Helena Parish, dissolved-manganese con-
centration generally is <30 pg/L; hardness ranges from about 4 to 14 mg/LY;
and color generally is <20 platimm-cobalt units.

South of Watson (central and southern Livingston Parish), freshwater
obtained from the shallow aquifer unit is predominately a soft sodium-bicar-
baonate type. The shallow agquifer unit is more mineralized than in the north-
ern half of the study area, and dissolved solids range from about 150 to 200
mg/L, except at well Li-171 where dissolved solids are 90 mg/L. Although the
pH of water in the shallow aquifer unit may be <6.0, generally, the field pH
ranges between 6.2 and 8.3. Water obtained from the shallow aguifer unit in
central and southern Livingston Parish may contain dissolved iron ranging from
<10 to 2,100 pg/L; dissolved manganese usually ranges from <10 to 560 pg/L.
Hardness values between 8 and 63 mg/L can be expected in this area. Color
generally is <20 but may exceed this in the upper sand bed.

! Hem (1985, p. 159) gives the following classification of hardness: Water
having a hardness of 0~-60 mg/L is considered soft, 61-120 mg/L is mod-
erately hard, 121-180 mg/L is hard, and greater than (>) 180 mg/L is very
hard. In Louisiana, water that is hard or very hard or that contains an
iron concentration exceeding 0.3 mg/L generally is treated for public-
supply use.
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Representative analyses of minor elements and radionuclides in water from
selected wells completed in the shallow aguifer unit are shown in table 12 (at
back). Minor element and radionuclide concentrations are below recormended
limits of the U.S. Envirommental Protection Agency (1977) for drinking water.

During this study, water from eight wells (table 13, at back, fig. 1) was
analyzed for selected organic chemicals, including insecticides and herbi-
cides; all wells were screened in the upper or lower sand beds of the shallow
aguifer unit. Analysis of water from four wells, Li-85, Li-167, SH-47, and
SH~52, indicated the presence of insecticides or herbicides (table 13). Chem-
icals detected in water fram well SH-47 were dieldrin, heptachlor, and hepta-
chlor epoxide. Lindane was detected in water from well SH-52, and 2,4-~D was
detected in water from wells Li-85 and -167. Silvex was also detected in
water from well Li-167. Those chemicals, which were detected and for which
maximm safe limits for drinking water have been proposed by the U.S. Environ-
mental Protection Agency (1977), occurred in concentrations substantially
below the safe limits.

Agquifer Unit 1

Aquifer unit 1 consists of two major areally extensive sand beds, prob-
ably of Pliocene age. The upper and lower sand beds in aguifer unit 1 are
shown on plate 1, sections A-A' and C-C' and in table 1.

Extent and Thickness

The upper and lower sand beds of aquifer unit 1 are present throughout
much of the study area and extend eastward and westward beyond Livingston and
St. Helena Parishes. The upper and lower sand beds are correlative with the
"1,000- and 1,200-foot" sands of the Baton Rouge area, respectively. East of
the study area, in Tangipahoa Parish, aquifer unit 1 sand beds are correlative
with the lower Ponchatoula aguifer, and may be hydraulically connected to the
Abita agquifer (table 1).

Sand beds in aguifer unit 1 generally dip to the south (pl. 1, section
A-A') at about 25 to 55 ft/mi. In northern St. Helena Parish, sand beds of
aquifer unit 1 merge into and become part of the shallow aquifer unit (pl. 1,
sections A-A' and B-B'). Throughout Livingston Parish and central and south-
erm St. Helena Parish, the upper and lower sand beds are generally separated
from the overlying shallow aguifer unit by extensive clays. At well SH~35 in
central St. Helena Parish (table 4) sand beds within the unit are between 134
and 317 £t below sea level while at well 171615 in central Livingston Parish
(pl. 1, section C-C') the upper and lower sand beds are between 680 and 1,360
ft below sea level. At well 45026, about 7 mi south of Derham Springs (pl. 1,
section A-A') the upper and lower sand beds occur between 922 and 1,377 ft
below sea level. South of well 45026 sands of aquifer unit 1 contain salty
water. Table4containsthealtitudeofthetopandbot‘bmoftheupperand
lower sand beds in aguifer unit 1 at selected well sites throughout Livingston
and St. Helena Parishes.

Within aguifer unit 1 the upper and lower sand beds are separated from
one another throughout most of the study area by a clay layer (pl. 1, sections
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A-A' and C-C'). Interpretations from electrical-log data indicate the upper
and lower sand beds although generally separated, locally merge with one
another in eastern Livingston Parish and areas of St. Helena Parish. Inter-~
pretations of electric logs indicate the upper and lower sand beds merge at
well SH-39 near Grangeville (pl. 1, section A~A'). Sand thickness in the
upper and lower beds is more than 200 ft at well SH-39. Near Albany at well
Li-184 a combined sand thickness of about 500 ft, separated by only 30 ft of
clay, is present in the upper and lower beds.

Analyses of correlative sands in adjacent parishes (Morgan, 1961, p. 33-
35; Nyman and Fayard, 1978, p. 21-22) and analyses of sand supplied by dril-
lers indicate sand is fine to medium in the upper and lower beds in aguifer
unit 1,

Sand thickness in the upper and lower sand beds of aquifer unit 1 vary in
all directions but generally increases southward. Thickness of the upper and
lower sand beds range from less than 50 ft in northern St. Helena Parish to
more than 280 £t in central Livingston Parish. Near Pine Grove in southern
St. Helena Parish the upper bed contains about 100 ft of sand. In Livingston
Parish, the upper bed is generally present ranging in thickness from about 50
to 100 ft. In central Livingston Parish, near I-12 (table 4, pl. 1, section
C-C'), sand thickness contained in the upper bed ranges from about 30 to 210
ft.

The lower sand bed of agquifer unit 1 contains about 50 ft of sand near
Pine Grove as determined by an electric log of well SH-30. 1In Livingston
Parish, the lower sand bed usually attains a thickness of about 80 +to 150 ft
or more. In central Livingston Parish near I-12 (pl. 1, section C-C'), sand
thickness in the lower bed ranges between 80 and 280 ft.

Ground-Water Recharge, Movement, and Discharge

Recharge to aguifer unit 1 occurs in northern St. Helena Parish where the
upper and lower sand beds are hydraulically connected to the shallow aguifer
unit. Recharge enters aguifer unit 1 by downward seepage of water from the
shallow aquifer unit. Additional recharge occurs by vertical leakage through
intervening clays overlying agquifer unit 1. Ground-water movement from
recharge areas in St. Helena Parish is generally in a southerly direction to
discharge areas in Livingston Parish and nearby pumping centers in Baton
Rouge.

Discharge from aquifer unit 1 ocours in Livingston Parish by upward
leakage of water through clays into the overlying shallow agquifer unit and (%
lateral flow into adjacent sands in the Baton Rouge area. Withdrawals within
the study area are small. Generally, water withdrawn from aguifer unit 1 is
for domestic use although wells Li-183 and ~196 are used for public supply.
No withdrawals from aquifer unit 1 have been reported in St. Helena Parish.

Water ILevels

Water-level measurements at wells Li-26B, -68, ~113, and -142 (fig. 1,
table 5) were made in October 1983 as part of this study. Water levels in
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Table 5.~-Water levels in the lower sand bed in aquifer unit 1
in Livingston Parish

Water level in Water lewvel in
Well Date feet, above or Well Date feet, above or
number measured below sea level number measured below sea level

Lower sand bed

Li-26B  10-14-83 -22.03 5-19-69 106.7
Li-68 10-20-83 -21.05 Li-142 5-13-74 97.0
Li-113  10-18-83 32.20 10-13-83 94.0

October 1983 ranged from 22.03 ft below sea level at well Li-26B in westemrn
Livingston Parish to 94.0 ft above sea level at well Li-142 in the eastern

part of the parish.

Long-term water-level data are available in westemn Livingston Parish at
wells Li-26B and -113 (fig. 4). Well Li-26B is located at Denham Springs
about 1 mi east of the Livingston-East Baton Rouge Parish border, and well Li-
113 is located at Walker approximately 7 mi east of well Li-26B. Water-lievel
data collected at well Li-26B show declines of about 2.4 ft/yr for the period
of record. Water-level changes appear to be small at well Li-113; a general
decline of about 0.3 ft/yr are shown by data presented in figure 4. Miscel~
lanecus water-level data collected at well Li-142 at Albany (table 5) indicate
water levels in this area have also declined slightly, about 0.3 ft/yr during
the last 9 years,

Aquifer Characteristics

Aquifer-test data were not available within the study area for the upper
or lower sand beds of agquifer unit 1. Aquifer unit 1 sand beds are not used
in St. Helena Parish and only a few wells completed in these beds exist in
central Livingston Parish.

Transmissivity and hydraulic conductivity of the upper sand bed can be
estimated from data for well Li~196, located near Frost (fig. 1). The trans-
missivity of the upper sand bed is about 10,000 ft2/d, estimated from the spe-
cific capacity of 19 (gal/min)/ft of drawdown for well Li-196. The hydraulic
conductivity is estimated to be sbout 105 ft/d based on saturated aquifer
thickness of 95 ft. In adjacent Tangipahoa Parish, sands correlative with
aguifer unit 1 sand beds, the lower Ponchatoula agquifer, have estimated
hydraulic conductivities ranging from 35 to 65 ft/d (Nyman and Fayard, 1978,
p. 22). Results of aquifer tests in the Baton Rouge area in the correlative
eguivalent to the lower sand bed indicate the transmissivity ranges from 3,000
to 16,000 ft2/d, and hydrauiic conductivity ranges from 40 to 106 ft/d. Stor-
age coefficients in the Baton Rouge area range from 8.5 X 10-5 to 1.6 X 10-4
(Morgan, 1961, p. 36).
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Figure 4.--Hydrographs of wells Li-26B and ~113, representative of water
levels in the lower sand bed of agquifer unit 1.

Water Quality

Representative chemical analyses of water samples obtained from nine
wells (fig. 1) screened in aguifer unit 1 in Livingston Parish are shown in
table 11. Three of the samples were collected from wells screened in the
upper sand bed near Frost, five were collected in the lower sand bed near U.S.
Highway 190, and cne from well Li-186B at Albany, was collected at a depth
where the two major sand beds of this unit are believed to merge. Water-
quality data are not available for aguifer unit 1 in St. Helena Parish.

Water from all wells is a sodium-bicarbonate type. Field pH values range
fram 6.7 to 8.5 units, and dissolved solids range from 150 to 210 mg/L. Con-
centrations of dissolved iron range fram <10 to 900 pg/L. Iron concentrations
vary both areally and with depth, and problems of high iron concentration may
locally occur. Dissolved manganese range from <10 to 250 pg/L. Hardness is
< 25 mg/L for all analyses. Color is <10 in all samples collected from agqui-
fer unit 1,

Well Li-196 (fig. 1) was sampled for selected minor elements and radio-
nuclides. Results in table 12 indicate none of the analyses exceeded recom-
mended limits of the U.S. Enwirommental Protection Agency (1977) for public
water supply.
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Aquifer Unit 2

Three major sand beds, an upper, middle, and lower, define aquifer unit 2
(table 1; pl. 1). The contact of an areally extensive clay layer, at the
bottom of the lower sand bed, is used to define the base of aquifer unit 2.

Extent and Thickness

Sand beds of agquifer unit 2 extend throughout St. Helena and Livingston
Parishes, into surrounding parishes, and into southwestern Mississippi. The
upper, middle, and lower sand beds of agquifer unit 2 are correlative with the
"1,500~, 1,700-, and 2,000-foot" sands of the Baton Rouge area, respectively.
Eagstward in Tangipahoa Parish, aquifer unit 2 sand beds are correlative with
sands in the Kentwood aguifer system including the Abita, Covington, and
Tchefuncta agquifers (table 1).

Throughout St. Helena Parish and northern Livingston Parish the base of
aquifer unit 2 dips southward about 35 to 65 ft/mi. In central Livingston
Parish this southward dip increases to about 60 to 80 ft/mi. Freshwater sand
beds in aguifer unit 2 range between 260 and 730 ft below sea level in north-
ern St. Helena Parish (pl. 1, section B-B'), . Aguifer unit 2 sands are pres-
ent between about 1,530 and 2,360 ft below sea level in central Livingston
Parish, (pl. 1, section C-C'). In southern Livingston Parish, the middle and
lower sand beds contain freshwater 2,500 ft below sea level. Data in table 6
shows the altitude of the top and bottom of the upper, middie, and lower sand
beds contained in aguifer unit 2 at selected wells.

Analyses of samples collected from the upper sand bed at well Li-184
(fig. 1) indicate that sediments range from medium to fine. In scuthern St.
Helena Parish at Pine Grove, an analysis of the electric log for well SH-30
(fig. 1) indicates that the base of this bed is about 1,100 £t below sea
level, and the upper sand bed is more than 300 £t thick. However, sand thick-
ness thins both east and west from this well, as determined from electric logs
of wells SH-33 and -40 (table 6 and fig. 1). The upper sand bed in central
Livingston Parish near I-12 is present as a discontinuous series of freshwater
sand lenses. In this area, this bed ranges in thickness from about 75 to 130
ft, and is between 1,530 and 1,720 ft below sea level (pl. 1, section C-C').
In areas of Livingston Parish south of the Baton Rouge fault (pl. 1, section
A-A'), the upper samd bed is discontinuous and contains salty water.

As shown on plate 1, sections A-A' and B-B', the middle sand bed merges
with the lower and upper sand beds of aguifer unit 2 in areas of central and
northermn St. Helena Parish. At Pine Grove, interpretation of the electric~log
of well SH-30 (fig. 1) indicate that the middle sand bed is between 1,110 and
1,285 ft below sea level and is about 175 ft thick. The middle bed thins both
to the east and west fram Pine Grove. In central Livingston Parish, the alti-
tude of the middle sand bed varies from about 1,720 £t below sea level o as
much as 2,050 ft below sea level (pl. 1, section C-C'). Sand thickness in
this area ranges from 30 to 150 ft (table 6). Near French Settlement, the
middle sand bed contains freshwater between 2,645 and 2,705 £t below sea
level, as determined from electrical-log data at well Li-88. At the Baton
Rouge fault, the middle sand bed is probably adjacent to the lower bed of this
unit, possibly because of displacement along the fault unit.
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Table 6.--Altitude of the upper, middle, and lower sand beds in aguifer
unit 2 in Livingston and S$t. Helena Parishes

[In feet, below sea level]

Well or Altitude Altitude Altitude Altitude Altitude Altitude

permit of top of base of top of base of top of base
number of sand of sand of sand of sand of sand of sand
bed bed bed bed bed bed

Upper sandd bed Middle sand bed Lower sand bed

Li~56 1,602 1,702 81,747 1,922 11,990 2,355

Li-77 81,581 1,823 1,983 2,071 2,217 2,399

Li-88 (b) 2 645 2,705 (c)

Li-91 (c) 1,724 1,832 2,004 2,179

Li-99 1,529 1,639 1,724 1,799 (c)

Li-100 (b) 2,529 2,637 (c)

Li-114 1,995 2,245 (c) 2,205 2,281

Li-151 1,585 1,717 2,018 2,051 o ()

1i-184 1,590 1,665 (c) 1,926 2,234

Li-204 5() 1,476 1,514 1,652 1,810

SH-9 555 732 (d) ()

SH-30 3775 1,098 1,110 1,285 1,452 1,495

SH-32 487 730 (d) 0 (D

SH-33 962 981 1,120 1,198 1,244 1,474

SH-35 da3g 614 g (@ 732 794

SH~39 863 1,000 1,057 1,287 (d)

SH-40 5 gszs 1,054 1,154 1,189 1,309 1,420

SH-65 601 978 (d) 1,086 1,110

45026 (b) 85,137 2,242 8,292 2, 557

45130 (c) 1,999 2 036 4,199 2,504

47180 d565 775 (d) (d)

54224 %300 705 (d) (@)

90389 (b) 2,380 2,435 85,480 2,757

165286 () 41,962 2,024 2,167 2,212

166874 1,410 1,581 1,610 1,775 1,820 1,999

167768 1,058 1,203 (c) 1,563 1,703

171615 (c) 1,835 1,985 2,160 2,305

174478 802 898 9914 1,048 (d)

g Sand bed contains lenses of clay.

c Sand bed contains salty water.

a Sand bed is missing on log.

Sand bed is merged with overlying or underlying beds.
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Sediment samples collected fram the lower bed at Pine Grove indicate that
sediments are mostly medium grained sand with small amounts of fine and
coarse. The lower, middle, and upper sand beds of aguifer unit 2 merge into
a single sand 200 ft or more thick in western and central St. Helena Parish
(pl. 1, section A-A'). However, electrical-log data indicate the lower sand
bed is separated from overlying upper and middle sand beds by a clay layer
throughout eastern St. Helena Parish. The lower bed thins at Pine Grove and
then increases in thickness eastward and westward. As determined frem
electrical-log data from wells SH-30, -33, and -40 (table 6, fig. 1), sand
thickness ranges between about 40 and 210 ft and is found between 1,240 and
1,500 £t below sea level. In central Livingston Parish near I-12 (pl. 1,
section C-C'), the lower bed is present between 1,926 and 2,234 ft below sea
level, and sand thickness ranges from 45 to 365 ft. Near the Baton Rouge
fault, at well 90389, the base of the lower sand bed is about 2,757 ft below
sea level, and sand thickness is about 260 ft.

Ground-Water Recharge, Movement, and Discharge

Agquifer unit 2 is recharged by water from the shallow aquifer unit in
southern Amite County, Mississippi, where sands in agquifer unit 2 merge into
the shallow aguifer unit. In areas where these units merge, ground water
flows vertically from the shallow agquifer unit into underlying sands of agui-
fer unit 2. Additional recharge occurs throughout St. Helena Parish by verti-
cal leakage of water from the shallow aguifer unit and aquifer unit 1 through
confining clays overlying aquifer unit 2. '

Ground-water movament throughout St. Helena Parish and most of Livingston
Parish is generally in a southwesterly direction toward pumping centers in
Baton Rouge. Figure 5 is a potenticmetric map of agquifer unit 2 constructed
from water-level data collected during October 1983,

Ground-water discharge from aguifer unit 2 occurs chiefly by withdrawals
from correlative sands in the Baton Rouge area, withdrawals in central Living-
ston Parish, and by vertical leakage into the underlying agquifer unit 3.
Well-inventory data collected in Livingston Parish show that about 15 wells
currently withdraw ground water from unit 2 for public supply. About one half
of these public-supply wells are completed in the middle sand bed. Reported
well yields generally range from 150 to 750 gal/min for these 15 wells. The
largest reported discharge for an aguifer unit 2 well was 1,900 gal/min free
flow from well Li-149 in 1970. This well is screened in the middle sand bed
and was reported to yield 2,600 gal/min when punped with a large capacity
turbine pump. Water is not withdrawn from wells in aquifer unit 2 in St.
Helena Parish.

Water Levels

Water levels in Livingston Parish ranged from about 18 £t below sea level
at well Li-77 near Denham Springs, to about 109 ft above sea level at well Li-
131 north of Albany (fig. 5). Well Li-77 is screened in the lower sand bed,
and well Li-131 is screened in the middle sand bed. Well Li~100, located
south of the Baton Rouge fault at Port Vincent, had a water level about 65 ft
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above sea level. This well is believed to be screened in the middle sand bed.
In northern St. Helena Parish, water levels probably reach 150 ft or more
above sea level near Greensburg.

Water levels have declined in unit 2 since the early 1950's (fig. 6).
Water-level declines have varied during intervals as a result of changes in
rates of ground-water withdrawal in the Baton Rouge area. At well Li-43 water
levels declined an average of about 6.2 ft/yr, 1957-73. Declines during the
years 1958-64 averaged about 5.0 ft/yr, but during the interval 1965-70,
water-level declines nearly doubled and averaged about 9.7 ft/yr. Water-level
data collected at nearby well Li-92, which is screened in the same bed and is
located about 1 mi northeast of well Li-43, indicate water-level declines
averaged about 0.4 ft/yr, 1975-84.

At well Li-b4 water levels have been measured since 1954. Average water-
level declines were about 2.3 ft/yr, 1954-77. However, during the interval
1967-70 yearly declines nearly doubled this average as a result of increased
ground-water withdrawal in the Baton Rouge area. Water-level data collected
1978-84 at well Li-54 indicate average declines were only about 0.3 ft/yr.
Water-level data presented for well Li~52, located 4 mi northwest of well
Li-54, show similar water-level trends to those for well Li-54. Water-level
data indicate an average water-level decline of about 2.3 ft/yr, 1951-78,
Since 1979 water-level trends have been erratic at well Li-52.

Aguifer Characteristics

Aquifer-test data collected from aguifer unit 2 are available at only one
site in the study area. Well Li-43 is screened in the lower sand bed which is
about 175 £t thick. This well was pumped at a rate of 625 gal/min for 4-1/2
hours. The observed specific capacity was about 8.5 {gal/min)/ft of drawdown.
Aquifer test results of well Li-43 indicate the lower sand bed has a transmis-
sivity of about 18,000 ft2/d and an average hydraulic conductivity of about
100 £t/d. Results of agquifer tests in the correlative sand in the Baton Rouge
area are sumnarized in table 7.

Although agquifer-test data are not available in the study area to de-
scribe the hydraulic characteristics of the upper and middle sand beds of
aquifer unit 2, estimates can be made from data available in adjacent par-
ishes. Aguifer test results for the Baton Rouge area (Morgan, 1961, p. 39-45)
should closely resemble hydraulic characteristics of correlative sand beds in
aquifer unit 2. These are summarized in table 7.

Water Quality

Chemical analyses of ground water cbtained fram aquifer umit 2 in Living~
ston and St. Helena Parishes (fig. 1) are shown in table 11. Ground water
from aquifer unit 2 is a soft sodium-bicarbonate type. Hardness is <32 mg/L.
Color is <20 units except at well Li-131 which has a color of 70 units. TIn
St. Helena Parish, limited chemical data are available. However, chemical
data collected during test drilling prior to this study from wells SH-33B
and -34A indicate that sand beds of unit 2 in St. Helena Parish contain
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Figure 6.--Hydrographs of wells Li-43, -52, =54, and -92, representative

of water levels in the middle and lower s
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Table 7.--Hydraulic characteristics of correlative sand beds in agquifer
unit 2 as determined by aquifer tests in the Baton Rouge area

Aquifer unit 2 Correlative

sand beds in aquifer Transmissivity Hydraulic
Livingston and in the (feet squared conductivity
St. Helena Baton Rouge per day) (feet per day)
Parishes area

Upper=———s—cma——— "1,500-foot" sand 10,000-12, 000 123-155
Middle-——w——mm——— "1,700~foot" sand 4,300 32
e T e "2,000-foot" sand 21,000-32,000 150-200

slightly acidic water with field pH values ranging fram about 6.2 to 6.3
units. Ground-water samples collected at wells SH-33B and -34A have digsolv-
ed-solids concentrations of 140 mg/L and dissolved-iron concentrations range
from 740 to 1,000 ng/L; dissolved manganese range from 220 to 240 ng/L.

In Livingston Parish, the field pH of water from agquifer unit 2 generally
ranges from 7.1 to 8.9. Concentrations of dissolved solids range from 160 to
230 mg/L in Livingston Parish. Dissolved-iron concentrations are generally
<400 ng/L but locally exceed 1,000 pg/L at wells Li-131 and -159. Manganese
generally is <300 ug/L.

Results of four analyses for selected minor elements and three analyses
for radicnucliides collected in Livirgston Parish (fig. 1) from the middle and
lower sand beds of aquifer unit 2 are shown in table 12. Results indicate
recomended limits for public water-supply sources, as set by the U.S., Envir-
onmental Protection Agency (1977), were not exceeded for any constituent.

Aguifer Unit 3

The deepest freshwater sands in St. Helena Parish and in the northern
half of Livingston Parish occur within aquifer unit 3. In central and north-
exn Livingston Parish and throughout St. Helena Parish two major freshwater
sand beds, an upper and lower, define this unit (pl. 1). The occurrence of
freshwater below the upper and lower sand beds of aquifer unit 3 is limited to
deeper sands in northern St. Helena Parish. Because groundwater is not with-
dramfmnﬂxesedeepersarﬁsandﬂxeyaremtextensiveﬂmgmutﬂwstudy
area, these sands are not discussed in detail.

Extent and Thickness
Theupperandlowersandbedsofaquifermit3extendeast, west, and

north of the study area. Tl'xeupperarﬁlcwersandbedsofaquiferwﬁt3are
correlative with the "2,400- and 2,800-foot" sands of the Baton Rouge area,
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respectively. To the west, the upper and lower sand beds are correlative with
sands contained in the Hammond, Amite, and Ramsay aquifers in Tangipahoa
Parish.

The upper sand bed of aguifer unit 3 contains freshwater throughout areas
north of the Baton Rouge fault. The upper bed dips in a southerly direction
between 40 and 60 ft/mi in St. Helena Parish. In Livingston Parish, this dip
increases to about 60 to BO ft/mi. North of Pine Grove, the upper bed is cam-
posed of a series of sand lenses and correlation is difficult. As shown on
plate 1, section B~-B', the upper bed is composed of sand lenses which range
between 15 and 150 ft in thickness in northern St. Helena Parish and occur
between 800 to 1,100 ft below sea level. Sand thickness generally increases
southward. In southern St. Helena Parish, as interpreted fram electrical-log
data collected at wells SH-30, -33, and -40 (table 8), the upper sand bed is
divided into two units by a clay layer 200 ft or more in thickness., Sand in
this bed is between 65 and 170 ft in total thickness and occurs between 1,500
and 2,000 ft below sea level. In central Livingston Parish near I-12 (pl. 1,
section C-C'), the upper sand bed generally is present about 2,300 to 2,650 ft
below sea level. In this area, thickness of the upper sand bed ranges from
about 90 to 300 ft or more although clay lenses may be present within the
sand. Near the Baton Rouge fault in western Livingston Parish, interpreta-
tions of electrical-log data collected at well 45026 indicate that the base of
this bed is about 2,900 ft below sea level and sand thickness is about 125 ft.

The last extensive freshwater sand bed extending from St. Helena Parish
into central Livingston Parish is the lower bed of aquifer unit 3. This bed
dips southward (pl. 1, section A-A') between 40 and B0 ft/mi throughout the
study area. In St. Helena Parish near Grangeville, about 100 ft of sand is
present between 2,150 and 2,250 ft below sea level. Similar to the upper sand
bed the lower bed is lenticular in northern St. Helena Parish. The lower bed
contains sand lenses from less than 25 ft to more than 100 ft in thickness at
about 1,400 to 2,000 £t below sea level (pl. 1, section B-B'). In central
Livingston Parish, the lower sand bed is between 2,650 ft and 3,050 £t below
sea level (pl. 1, section C-C'}. Sand in this bed attains a maximum thickness
of nearly 300 ft but generally is less. Southward near Springville, the lower
sand bed contains brackish water near the base. South of the Baton Rouge
fault, the lower sand bed contains salty water.

Ground-Water Recharge, Movement, and Discharge

Recharge to aguifer unit 3 occurs from downward movement of water from
the shallow aguifer unit in the ocutcrop area and from vertical leakage from
the overlying aquifer unit 2. Aguifer unit 3 extends into southern Missis~
sippi where the upper and lower sand beds are near land surface and are
directly connected with the overlying shallow aguifer unit in Amite, Franklin,
and Lincoln Counties. In areas where aquifer unit 3 is in hydraulic connec-
tion with the shallow aguifer unit, recharge water moves fram the shallow
aguifer unit into the upper and lower sand beds of aguifer unit 3. This
recharge is transmitted downdip into St. Helena and Livingston Parishes.
Additional recharge from vertical leakage from aguifer unit 2 occurs
throughout St. Helena Parish and northern Livingston Parish. As shown in
figures 5 and 7, the overlying aguifer unit 2 contains higher hydrostatic
heads throughout St. Helena Parish and in northern Livingston Parish than the
underlying aquifer unit 3. In these areas, ground-water leaks through
intervening clays into the underlying aquifer unit 3.
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Table 8. --Altitude of the upper and lower sand beds in agquifer
unit 3 in Livingston and St. Helena Parishes

[In feet, below sea level]

Well or Altitude Altitude Well or Altitude Altitude
permit of top of base permit of top of base
number of sand of sand number of sand of sand
bed bed bed bed
Upper sand bed Lower sand bed

Li-56 £2,430 2,526 Li- 91 82,930 3,044
Li-91 b2,297 2,634 Li-184 2,751 2,902
Li-151 2,310 2,649 Li~-204 b2,491 2,519
Li-184 b2,38’7 2,498 SH~Q bl,425 1,975
Li-204 2,044 2,293 SH-32 1,780 1,908
SH-9 990 1,140 SH-35 (c)
SH-30 b1, 683 2,005 SH-65 1,744 1,997
SH-32 11,013 1,045 26360 gl, 195 1,510
SH-33 1,585 2,017 37171 1,516 1,866
SH-35 1,303 1,397 44945 2,784 2,915
SH-39 £1,670 1,789 45026 (d)
SH-40 1,499 1,864 45130 2,976 3,085
26360 895 1,005 54224 bl,?SO 1,815
37171 b 506 821 163286 b2,681 3,010
44945 2,409 2,684 167768 2,583 2,885
45026 2,760 2,880 171685 b2,667 2,907
45130 2,569 2,824 174478 2,159 2,529
54224 920 8960
90389 b2,965 3,025
166874 b2,146 2,413
167768 1,863 2,103
171685 gz, 405 2,515
174478 1,529 1,752

g Bottom of log interval.

e Sand bed contains lenses of clay.

a Sand bed is missing on log.

Sand bed contains salty water.

Ground-water movement in aquifer unit 3 generally is in a southwesterly
direction toward pumping centers in Baton Rouge. Figure 7 is a potenticmetric
map constructed from water-level data collected in October 1983 from wells
screened in the upper sand bed.
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Figure 7.--Potentiometric surface of the upper sand bed of aguifer
unit 3, October 1983.
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Major discharge from aguifer unit 3 occurg as lateral ground-water flow
into correlative sands in the Baton Rouge area; however, small withdrawals
fram the upper and lower sand beds occur locally in 8t. Helena Parish and
central Livingston Parish. Weli-inventory data indicate 12 wells screened
within aquifer unit 3 presently withdraw water in St. Helena Parish (table
10). Ten of these wells are constructed in the upper sand bed of this unit,
and two are screened in the lower sand bed (table 10). Ground-water with-
drawal from these beds is predominately for public supply. Available data
indicate that water is withdrawn from aboul 10 wells in agquifer unit 3 sand
beds in Livingston Parish. Additional wells screened in aquifer unit 3 prob-
ably exist, but no information has been obtained. Most wells in Livingston
Parish are used for public supply and are located in northwestern parts of
this parish (Denham Springs, Watson, and surrounding communities).

The largest reported discharge from a well completed in agquifer unit 3
was about 1,300 gal/min for well Li-162., Loceted in the Denham Springs area,
this well is screened in the upper sand bed and is used for public supply.
Well SH-8 also screened in the upper bed near Montpelier had a reported dis-
charge of 1,200 gal/min. Most reported vields were about 800 gal/min or less
for wells screened in the upper bed of this aguifer unit 3.

Water Levels

Selected water-level data collected as part of this study from wells
screened in aguifer unit 3 are shown in table 9. Limited data were available
for only a few wells completed in aguifer unit 3 in northwestern Livingston
Parish. Water-level data are not available in most areas throughout this
parish as wells are not generally canpleted to these depths, In St. Helena
Parish, most wells completed in the upper sand bed are found in the southern
half of the parish. Water-level data collected from wells screened in the
upper and lower beds of this aguifer unit ranged from about 10 £t below to
95 ft above sea level in St. Helena and Livingston Parishes (table 9, fig. 7).
The lowest water levels were measured in the Denham Springs area from wells
screened in the upper sand bed. Well SH-65 near Hillsdale had the highest
measured water level, 95 £t (table 9) above sea level in 1984, Water levels
in the lower sand bed ranged from about 30 ft above sea level near Watson to
about 80 ft above sea level near Darlington.

Table 9.--Water levels in the upper and lower sand beds in aquifer
unit 3 in Livingston and St. Helena Parishes

Water level in Water level in

Well Date feet, above Well Date feet, above
rumber measured or below numbear measured or below

sea level sea level

Upper sand bed Lower sand bed

Li-185 11- 3-83 ~9.42 Li-74 10-24-83 33.0
SH-5 5-17-84 93.08 Li-91 11~ 3-83 53.0
SH-40 5~ 9~84 91.96 SH-O 10- 6-83 82.78
SH-65 5~ 9-84 85.32 SH-66 10-19-83 81.26
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Figure 7 is a potentiometric map constructed with water-level data col-
lected fram the upper sand bed of agquifer unit 3 in October 1983, Throughout
most of St. Helena Parish water levels were about 90 ft above sea level. In
southwestern St. Helena Parish, however, the potentiometric surface of thisg
sand has been reduced by 30 to 40 ft when campared to other areas of this
parish. In southwestern St. Helena Parish and in northwestern Livingston
Parish, near Denham Springs and Watson, water levels in this bed are signifi-
cantly lower because of withdrawals in the Baton Rouge area.

Declines in water levels have ocourred in the upper and lower sand beds
of aguifer unit 3. Water-level data collected at well SH-7 (figs. 1 and 8)
indicate average water-level declines of about 2.5 ft/yr have occurred in the
upper sand bed since 1955. The decline in this bed is a result of a regional
water-level decline caused by withdrawals in nearby parishes including Targi-
pahoa and East Baton Rouge.

Declines in well SH~9 (figs. 1 and B) have averaged about 1.2 ft/yr,
1960-84. Although this well is screened in the lower sand bed which is not
heavily pumped in the studv area, declining water levels are a result of with-
drawals from correlative sands in East Baton Rouge Parish.
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Figure 8.--Hydrographs of wells SH-7 and -9, representative of water
levels in the upper and lower sand beds of agquifer unit 3.
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Aquifer Characteristics

Estimations for the transmissivity and hydraulic conductivity in the
upper sand bed were made from specific-capacity data collected at well Li-181.
Transmissivity for the 116 ft thick sand interval was estimated to be ahout
11,000 ft2/d. The hydraulic conductivity at this site was estimated to be 95
ft/d. Transmissivity and hydraulic conductivity values obtained at well Li-
181 are in general agreement with values determined in the "2,400-foot" sand
in the Baton Rouge area. An aquifer test in the Baton Rouge area indicates
that the transmissivity and hydraulic corductivity of the "2,400-foot" sand
are 13,000 £t2/d and 80 ft/d, respectively (Morgan, 1961, p. 50). Data were
mot available within the study area to determine agquifer characteristics of
the lower sand bed.

Water Quality

Selected chemical analyses of water samples obtained from wells con-
structed in aguifer unit 3 throughout the study area (fig. 1) are shown in
table 11. Twenty-four of these samples were collected from wells screened in
the upper sand bed, five from wells screened in the lower bed.

Freshwater obtained from the upper and lower sand beds in aquifer unit 3
is a sodium-bicarbonate type. Dissolved solids generally range fram 180 to
300 mg/L, except wells Li-91 and SH-33a have dissolved-solids concentrations
of 580 and 930 mg/L, respectively (table 11). Compared to all other analyses
well Li-91 contains a higher chloride concentration, 57 ng/L. The field pH of
water from wells screened in aguifer unit 3 ranges from 7.2 to 9.4. Hardness
is <20 mg/L for analyses shown in table 5. Dissolved-iron concentration gen-
erally is <250 pg/L; however, concentrations exceeding 900 pg/L have been
observed. Dissolved-manganese concentration is present in amounts typically
<100 pg/L’ and has not exceeded 350 pg/L. Color generally is <30 units.

Results of ground water sampled as part of this study for selected minor
elements and radionuclides from aquifer unit 3 are shown in table 12. None of
the minor element or radionuclide analyses exceeded recammended limits of the
U.S. Environmental Protection Agency (1977) for drinking water. Samples col-
lected at six sites were analyzed for selected minor elements, Ground-water
samples collected at five sites were analyzed for selected radionuclides.

Base of Freshwater

The chloride concentration, <250 mg/L, used to define the base of fresh-
water was based on interpretations of electric logs and analysis of chemical
data. Amapconstructedfmthesedatadefj:ﬁmmbaseof fresh ground
water is shown in figure 9. In northern St. Helena Parish, freshwater is
present to altitudes of 2,500 ft below sea level while in extreme southern
Livingston Parish, freshwater is present to altitudes of only 500 ft below sea
level. The base of freshwater generally occurs within Miocene formations and
may be 3,200 ft or more below sea level in southeastern Livingston Parish.
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Figure 9.--Altitude of base of fresh ground water.
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Throughout St. Helena Parish, freshwater generally extends to 2,300 to
2,700 £t below sea level. However, in the extreme northeastern part of the
parish, freshwater occurs from a minimum of about 2,100 £t below sea level to
a maximm of 2,575 ft below sea level near the city of Greensburg. In north-
eastern Livingston Parish sands containing freshwater extend to 2,400 ft below
sea level; depths to the base of freshwater increase both to the west and +o
the south. Near the towns of Denham Springs and Killian, freshwater occurs to
more than 3,100 ft below sea level.

In southern Livingston Parish, sands in intermediate aguifer units may
contain salty water. As shown in figure 9 and on plate 1, the Baton Rouge
fault may act as a barrier restricting southward flushing of salty water from
beds of sands of aguifer unit 1, the upper sand of aguifer unit 2, and all
beds in aquifer unit 3. The Baton Rouge fault is a freshwater-saltwater
boundary through southern Livingston Parish. Aquifer units containing salty
water in intermediate-depth sand beds include aguifer units 1 and 2 (fig. 9).
Although limited electrical-log data for southern Livingston Parish are avail-
able, an electric log about 2 mi west of Frost indicates all sand beds encoun-
tered to about 1,110 ft below sea level contain freshwater. At well Li-86,
about 8 mi south of Frost, sands about 700 ft below sea level contain salty
water, and major freshwater sands are not encountered again until about 2,860
£t below sea level.

SUMMARY AND CONCLUSIONS

A regionally extensive aguifer system, the Southern Hills aquifer system,
is the principal source of drinking water for Livingston and St. Helena
Parishes in southeastern Louisiana. The system is composed of interlayered
sand beds, chiefly deltaic, ranging in age from Miocene to Holocene. In
Livingston and St. Helena Parishes, four aquifer units containing nine areally
extensive sand beds have been delineated within this system. Hydraulic head,
gecophysical, and water-quality data were used to group sand beds in the
aquifer units, which are the shallow unit, and units 1, 2, and 3. Freshwater
within the aquifer system extends to 2,500 ft below sea level in northern St.
Helena Parish and to 3,200 ft below sea level in southeastern Livingston
Parish. In extreme southern Livingston Parish, freshwater is present to
altitudes of only 500 ft below sea level. The Baton Rouge fault may act as a
barrier restricting southward flushing of salty water from sand beds of agui-
fer unit 1, the upper bed of aquifer unit 2, and all beds in aquifer unit 3.

Recharge from rainfall to the aguifer system occurs throughout most of
St. Helena Parish and southwestern counties of Mississippi. Rainfall is re-
ceived directly by the shallow aquifer unit and is transmitted to underlying
aquifer units 1, 2, and 3 as they successively merge into or near the shallow
aquifer unit in northern St. Helena Parish and in the southwestern Mississippi
counties of Amite, Franklin, and Lincoln. Ground-water movement in the shal-
low aquifer unit is generally in a southerly direction from recharge areas,
Discharge from the shallow aguifer unit occurs as purpage or ground-water
leakage in southern Livingston Parish. In aguifer units 1, 2, and 3, ground-
water movement is in a southwesterly direction toward large pumpage centers in
the Baton Rouge area.
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Ground-water withdrawals totaled about 7 Mgal/d in Livingston and St.
Helena Parishes in 1985. Wells completed in the shallow agquifer unit and
agquifer unit 1 sand beds, are primarily low yvielding and most withdrawals are
for domestic use. Sands in aguifer units 2 and 3 supply ground water for
public-supply, domestic, and industrial use. Large ground-water withdrawals
in East Baton Rouge Parish, about 120 Mgal/d in 1985, caused significant
water-level declines in sand beds in aquifer units 1, 2, and 3. Intensively
pumped sand beds had water-level declines averaging more than 5 ft/yr in parts
of Livingston Parish near Baton Rouge. Declines since 1980 are generally less
than 0.5 ft/yr in most sand beds. Water-level declines between 1 to 2.5
ft/yr, however, continue in agquifer unit 3 sand beds in St. Helena Parish.

The hydraulic conductivity of sands within agquifer units ranges from 30 to 200
ft/d. Transmissivity ranges between 3,000 and 32,000 ft2/d.

Most fresh ground water throughout the study area is a soft sodium-bicar-
bonate type. However, sand beds of the shallow aquifer unit in St. Helena
Parish and northern Livingston Parish contain a mixed ionic type water with a
low concentration of dissolved solids. Chemical analyses of ground water for
selected minor elements, insecticides, herbicides, and radionuclides showed
that none of these constituents exceed primary or secondary drinking water
standards of the U.S. Envirormental Protection Agency. However, all aquifer
units may locally contain water with concentrations of naturally occurring
chemicals such as dissolved iron or dissolved manganese, which may limit the
use of water without treatment.
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