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FACTORS FOR CONVERTING INCH-POUND UNITS TO INTERNATIONAL SYSTEM (S1)

Multiply inch-pound units

foot (ft)

foot per day (ft/d)

foot squared per day (ftz/d}
gallon per day (gal/d)

gallon per day per foot
{ (gal/d)/ft]

gallon per day per square
foot [{(gal/d)/ft?]

gallon per minute (gal/min)

gallon per minute per foot
[ (gal/min)/ft]

mile (mi)

million gallons per day
(Mgal/d)

square mile (miz)

OF METRIC UNITS

By
0.3048
0.3048
0.09290
0.003785

0.01242

0.04068

0,06308
5.450

0.2070

1. 609
3.785%10°
3.785

2.590

To obtain metric units

meter (m)

meter per day {(m/d)

meter squared per day (mz/d)
cubic meter per day (mB/d)

meter squared per day (mz/d)
meter per day {m/d)

liter per second (L/s)
cubic meter per day (m3/d)

liter per second per meter

[ (L/s)/m]
kilometer (km)
liter per day (L/d)
cubic meter per day (m3/d)

square kilometer (kmz)

To convert temperature in degree Celsius (°C) to degree Fahrenheit
(°F), multiply by 9/5 and add 32,
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CROUND-WATER RESOURCES OF THE GRAMERCY AREA, LOUISTANA

By Don C. Dial and Chabot Kilburn

ABSTRACT

Fresh ground water is available only in parts of the Gramercy area,
primarily in three areally extensive aquifers that occur between depths
of 200-700 feet. These are, in descending order, the Gramercy, Norco,
and Gonzales~New Orleans aquifers. Shallow aquifers of more limited
extent include point bars, the Mississippi River alluvial aquifer, and
localized sands above the Gramercy aquifer. The ghallow aquifers play
an important role in hydraulically conmecting the river and all aquiferg
above the Gonzales-New Orleans aquifer. The Gonzales-New Orleans
aquifer is separated from the Norco aquifer by a thick clay layer that
effectively isolates it from the shallower aquifers in the project
area.

The Gramercy aquifer, generally 75-225 feet in thickness, is thin
or missging in the northern part of the area, It is continuous from the
vicinity of Convent to Reserve but contains freshwater only in part of
this area. The Norco aguifer, 75-200 feet in thickness, contains
freshwater in a relatively small area extending from Sorrveanto to Convent.
The Gonzales-New Orleans aguifer, 200-300 feet in thickness, contains
freshwater only in its upper part in the vicinity of Sorrento and in
northeastern $t. James Parish and northern $t. John the Baptist Parish.

The freshwater in the Norco and Gonzales-New Orleans aquifers is
soft to moderately hard and low in iron. The quality of water in the
Gramercy agquifer is variable and ranges from very hard water with a
high iron concentration te soft water with a low iron concentration,
The shallow aquifers contain water that is generally very hard and high
in diron concentration.

Water levels in wells in all except the Gonzales-New Orleans
aquifer reflect hydraulic commection between the aquifers and the
Mississippi River. Water levels in wells near the river range from
slightly above land surface at high river stage to a maximum of about
20 feet below land surface at low river stage, The seasonal range in
water levels is less in wells farther from the river.
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Hydraulic conductivities of major aquifers range from 100 to 200
feet per day (750-1,900 gallons per day per square foot). Well yields
of 1,000-3,000 gallons per minute are obtainable, depending on aquifer
thickness.

Each of the aquifers has some potential for development in areas
where freshwater is available, The potential for development of moder-
ately saline water is virtually unlimited. Of particular interest are
the areas where water suitable for public-supply use is available. The
Gramercy aquifer, which contains hard to very hard water in much of the
area, contains water of excellent quality in a small area near Belmont.
The Norco aquifer contains water of good quality from Sorrento southward
to Welcome. Locally, the Gonzales-New Orleans aquifer contains water
of excellent quality. However, development of the Gonzales-New Orleans
aquifer would require the use of scavenger wells or controlled pumping
to prevent the upward movement of saltwater from the lower part of the
aquifer.

INTRODUCTTION

The area covered by this report is located along the Mississippdi
River, midway between Baton Rouge and New Orleans. It includes most of
St. James Parish, the west half of St. John the Baptist Parish, and the
southernmost part of Ascension Parish. (8See fig. 1 and pl. 1.)

Until recently, the area's economy was based primarily on agricul-
ture. However, during the past 15 to 20 years the area has been changing
steadily as industries have built new plants along the Mississippi
River. The trend toward more industrialization is expected to continue
because of the attraction of the river for shipping, the availability
of petroleum resources, and the availability of surface and ground
water for various industrial uses.

Purpose and Scope

This report is one of a series of reports on ground-water conditions
in the area adjacent to the Mississippi River between Baton Rouge and
New Orleans, La. The objective of these reports is to make available
to water users and planners the basic water facts needed to guide
development of the ground-water resources.

The work was done as part of a cooperative program of water-
resources investigations in Louisiana with the Louisiana Office of
Public Works, Department of Transportation and Development, and the
Louisiana Geological Survey, Department of Natural Resources,
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This study was planned to map in greater detail the aquifers that
had previously been identified in the area between Baton Rouge and New
Orleans. The report includes a description of (1) the areal and vertical
extent of the [reshwater-bearing sands and the relation between f{resh-
water and saltwater in those sands, (2} the physical and hydraulic
properties of the sands, {(3) the chemical quality of the ground watev
and its suitabilitv for various uses, and (4) ground-water pumping and
its effect on the aquifers.

Previous Investigations

Cardwell and Rolleo (1960) ocutlined the gecologic conditions and the
general availability and quality of ground water in the area along the
Mississippi River between Baton Rouge and Laplace. In addition, much
of the basic ground-water data used in this report were collected by
Cardwell, Rollo, and Long (1963). Areal ground-water studies were made
by Long {(1965a) in the Geismar-Gonzales area, by Whiteman (1972} in the
Plaguemine-White Castle area, and by Hosman (1972) in the Norvce area.

A swmmary report on ground-water conditions in Assumption Parish was
made by Cardwell {1965).

The geology of sediments that include the aquifers underlying the
Cramercy area has been studied and desgcribed in various degrees of
detail by Fisk (1944, 1947, and 1952), Kolb (1962), Kolb and Van Lopik
(1958), and Saucier (1963},

The Gramercy project was begun in 1965 but was delayed bhecause the
information that was needed to map the freshwater and saltwater zones
in the aquifers was incomplete. A series of test wells drilled in
1968, 1974, 1975, and 1977 added sufficient information on the ground-
water hydrology to permit the completion of the project.

Acknowledgments
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of water levels in their wells is greatly appreciated. The authors
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Borden, Inc.; Rutherford 0il Co.; Marathon 0il Co.; Gravois Farms,
Tnc.; Sorrento Dome Land Corp.; and Mr. Norbert Roussel, Jr.; Mr.
Sidney Wood; and Mr. Bill McClintock for permission to drill test wells
on their property. The Louisiana Geclogical Survey and Office of
Conservation, Department of Natural Resources, made available for study
the electrical logs of oil and gas wells and test holes drilled in the
Gramercy area.



Well-Numbering System

Water wells inventoried by the U.8. Geological Survey in Loulsiana
are identified by a prefix designating the parish in which the well is
located and a number assigned sequentially in the order in which the
well was inventoried. Thus, 8J-1 is the first well and 5J-100 is the
hundredth well inventoried in St. James Parish. ZLocations of selected
wells in the Gramercy area are shown on plate 1 (parish prefix omitted
on maps). The descriptive data for these wells are given in table 2 in
the bhack of the report.

GEOLOGIC SETTING

The sediments underlying the Gramercy area were laid dowm in a
deltaic environment during Pleistocene and Holocene time. As the
Mississippi River Delta extended seaward, sediments carried by the
river were deposited and buried under a continuing supply of younger
sediments. The accumulation of sediments was accompanied by compaction
and subsidence as the weight of overlying material increased. Over a
period of time the beds become a thick, wedge-shaped succession of
gravels, sands, silts, and clays that dip gently southward as a result
of initial stream gradients and a gradual downwarping.

Periods of continental glaciation, followed by pericds of warmer
climate, were accompanied by epochs of lower and then higher sea level.
The changing sea level was, in turn, accompanied by seaward and then
landward movement of the shoreline. The deltaic environment in which
the sedimentary material was deposited was constantly changing, and in
the past several thousand years the chamnels of the Mississippi River
and its distributaries shifted back and forth across the coastal area.
Seasonal flooding along the main stream and distributaries built the
natural levees and created the interdistributary backswamp areas.
Because of the varied and changing conditions of deposition, beds
commonly thicken and thin laterally and may pinch out completely over
short distances.

GEQHYDROLOGY AND FRESHWATER-SALTWATER RELATICNS

With the exception of the relatively young point bars along the
present course of the Mississippi River, the aquifers in the Gramercy
area probably contained salty water originally. The gsaturated sands
become confined by overlying and underlying clay layers that were
interbedded with the sands. The hydraulic head is higher in the updip
{northerly) direction where the aquifers become progressively shallower.
tventually, they either crop out at the surface or connect hydraulically
with shallow sands that are recharged directly by surface runoff.
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"Precipitation infiltrates through the surface of the ground and
enters the shallow aguifers. The freshwater moves slowly downgradient

. in response to the head differences and flushes out the salty water

ahead of it. ‘The rate of flushing depends on the change in head per
unit of distance and the physical characteristics of the aquifer. If
the water being flushed from the aquifer passes through clay, the rate
of movement is very slow. Conversely, if the aquifer is connected to
an entrenched river channel, the rate of discharge is greater; and
flushing is more rapid,

Flushing of aquifers in the Gramercy area has proceeded at different
rates as evidenced by the shape and location of the freshwater-saltwater
interfaces. If the flushing rate were uniform at all pointe, the
freshwater-saltwater interface in each aquifer would describe a straight
line perpendicular to the direction of ground-water flow.

Although the direct infiltration of precipitation is the main
gsource of freshwater in the aquifers, the Migsissippi River locally
recharges the aquifers that are hydraulically connected to it. During
abrupt rises in river level or prolonged periods of high river stage
the altitude of the river is higher than the head in the adjacent
aquifers, and the direction of ground-water flow is reversed from river
to aquifer. However, records of water levels and river stages indicate
that flow is toward the river most of the time. Flow from the river to
aguifers may occur in the vicinity of pumping wells near the river
where drawdown creates a hydraulic gradient toward the area of pumping.

In ground-water studies in Louisiana, freshwatert/ is generally
defined as water having a chloride concentration of 250 mg/L (milligrams
per liter) or less, and salty water as having a chloride concentration
of more than 250 mg/l.. In cross section the freshwater overlies the
heavier salty water, which is in the form of a wedge beneath the inter-
face (fig. 2). 1In the Gonzales-New (Orleans aquifer in the Sorrento
area, the transition zone between freshwater and salty water may be
several miles. However, locally the transition zone is relatively
narrow. Historical data are not available to determine regional
movement of the interfaces. The pumping of wells near an interface may
cause local movement or change in the slope of an interface.

The maximum depth to which freshwater occurs in the Gramercy area
is shown by contours on plate 2.

DESCRIPTION OF AQUIFERS

The aquifers that contain freshwater in at least part of the area
coverad by this report are (in descending order) the shallow aquifers,
the Gramercy aquifer, the Norco aquifer, and the Gonzales-New Orleans

1/Saline water has also been defined as that having maore than 1,000 mg/L of dissolved solids
{Winslow and others, 1968).
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Figure 2.--Relation of freshwater and salty water in aguifers in the
Gramercy area.

aguifer. The shallow aquifers imclude the point bars, the Mississippi
River alluvial aquifer, and other local unnamed sands above the Gramercy
aquifer. The Gramercy and Norce aquifers are similar lithologically
and are distinguished mainly on the basis of stratigraphic position.

In some areas they merge into a single aquifer. The Gonzales-New
Orleans aquifer is more easily distinguished because of its uniform
texture and the fact that, in the project area, it is separated from
the Noreo aquifer by a substantial thickness of clay. A diagrammatic
section of the aquifers in the Cramevcy area is shown in [figure 3.

More detailed gechydrologic scctions are shown on plates 3 and 4, and a
geohydrologic summary of each aquifer is given in table 1. The indi~
vidual aquifers are discussed in detail in the following sections.
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Figure 3.--Diagrammatic section showing the aquifer systems in the Gramercy area.

Shallow Aqguifers

Point bars are composed of silt and fine sand that accumulate on
the inside of river bends. The depths to which point bars extend below
the surface are about the same as the depths reached by the river
channel., Maximum depth reached in the Gramercy area is about 180 ft,
The point bars have little significance as sources of ground water
because the fine-grained material will not support large ground-water
withdrawals. Although water from the point bars is fresh, the quality
is generally poor because of high hardness?/ and iron concentrations.

2/ This report uses the hardness classification of Durfor and Becker (1964, p. 27} as follows:
0-60 mg/L, soft; 61-120 mg/L, maodevately hard; 121-180 mgz/L, hard: more than 180 myu/L, very hard.
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The Mississippi River alluvial aquifer is present mainly on the
west side of the river upstream from St. James. The upper part of the
aquifer generally consists of fine to medium sand, and the lower part
cocarse sand and gravel. The base of the aquifer reaches a maximum depth
of about 250 ft below land surface in the report area. In Tps. 11 and
12 5., Rs. 15 and 16 E., the alluvial aquifer merges with the underlying
Gramercy aquifer. The river channel probably eroded the upper part of
the Gramercy aquifer and the overlying clay in this area, leaving the
alluvial aquifer in connection with the lower part of the Gramercy
aquifer. The alluvial aquifer is capable of yielding several thousand
gallons per minute of water but is little used except for a few small
wells drilled for livestock and domestic uses. Well SJ-179 (table 2),
drilled for fire control use, has a reported yield of 500 gal/min. The
aquifer contains freshwater in all except the southwest corner of the
area (T. 13 8., R. 15 E.) where it contains salty water. The freshwater
in the alluvial aquifer is hard and relatively high in iron concen-~
tration. (See analyses in tables 3 and 4.)

Shallow sands other than the point bars and alluvial aquifer occur
locally above the Gramercy aquifer. These sands are not widespread and
may pinch out abruptly in a short distance. One prominent shallow sand
extends from the Belmont area at least as far as Gramercy. Another
local sand is present in Tps. 10 and 11 S., R. 3 . Like the alluvial
aquifer, these sands are little used as water sources because of poor
quality. However, they are capable of yielding substantial amounts of
water. At Gramercy, where the thickness of the shallow sand is 50 to 60
ft, a reported yield of 485 gal/min was obtained. (See well SJ-148,
table 2.) The shallow sands generally contain freshwater, but in the
area of Grand Point and Gramercy they contain saline water. Freshwater
in the shallow sands is high in iron concentratien and has hardness
values that range from hard to very hard.

The quality of freshwater in the point bars, Mississippi River
alluvial aquifer, and shallow sands is generally inferior to the quality
of freshwater in the Gramercy and Norco aquifers. Therefore, where the
Gramercy and Norco aquifers contain freshwater, wells generally are
completed in them instead of the shallow aquifers.

Water levels in the shallow aquifers follow closely the stages of
the Mississippi River (fig. 4, well SJB-144). Highest water levels may
reach land surface or slightly above, depending on altitude of the land
surface at the well site. Lowest water levels are about 15 to 20 ft
below land surface in wells near the river and about 10 ft below the
land surface in wells in backswamp areas. Although the shallow aquifers
are used sparingly as water sources, they are significant because they
connect hydraulically with the river as well as the underlying Gramercy
and Norco aquifers. Thus the river, the shallow agquifers, and the
Gramercy and Norco aquifers form a regional hydrologic system in which
the ground water moves in response to head differences between individual
aquifers and between the river and aquifers. Most of the time the river

10
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is a gaining stream because the potentiometric head in the aquifers is
higher than the river stage except during periods when the river is at a
high stage. Where ground-water pumping has lowered ground-water levels,
the hydraulic gradient is reversed; and water from the river rechargesg
the aquifer.

Gramercy Aquifer

Extent, Thickness, and Lithology

The Gramercy aguifer is the mosi important source of fresh ground
water in the area in terms of the size of the area where it contains
freshwater (pl. 5). The aquifer is continuous over a broad area approxi-
mately parallel to the Mississippi River between Convent and Reserve.
East of Reserve it becomes thin, divides into thin sands, or is absent
entirely (Hosman, 1972, p. 19): and the same condition applies to the
northern third of the area covered by this report. West of Convent the
aquifer losesg +its identity as a separate geohydrologic unit as it merges
with the underlying Norco aquifer and the overlying Mississippi River
alluvial aquifer (fig. 3).
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The top of the Gramercy aquifer is about 175 to 240 ft below land
surface in most of the report area, Aquifer thickness ranges from 75 ft
or less to more than 225 ft, increasing generally north to south (pl. 6).

Lithologic samples from test holeg indicate that the Gramercy
aquifer is composed mainly of fine to medium sand but may contain streaks
of coarse sand and fine gravel. Grain size typically grades from fine
sand at the top to cecarse sand and gravel in the middle and lower parts
of the aquifer.

Quality of the Water

Cround water in the Gramercy aquifer underlying most of the study
areca is slightly saline. The maximum chloride concentration (table 3)
is 1,500 mg/L, but most analyses show less than 1,000 mg/L. Much of the
area where freshwater is available is conveniently near the Mississippi
River {(pl. 3).

Freshwater from the Gramercy aquifer is variable in quality, depend-
ing on locality, but generally may be classified as a calcium magnesium
bicarbonate type. The water is moderately hard (61-120 mg/L) to wvery
hard (more than 180 mg/L) except in a small area near Belmont where the
water is soft. The highest values of hardness occur in areas where the
Gramercy aquifer is hydraulically connected with overlying point-bar
deposits or shaliow sands, The effect of point bars on water quality is
shown by chemical analyses of water from two wells, SJ-8l and 5J-84, in
T. 13 5., Rs. 16 and 17 E., which are both screened in the Gramercy
aquifer. Water from well S§J-81, where the point bar is not present, has
a hardness of 120 mg/L; but water from well $J-84, where the point bar
is convergent with the Gramercy aquifer, has a hardness of 3%0 mg/L.
(See table 3 and pl. 1.)

Test drilling was conducted near Belmont in 1975 and 1977 to deline-
ate the area where soft water was reported by Cardwell, Rollo, and Long
{1963, table 5). Chemical analyses of water from several test wells and
privately owned wells in the area confirmed that the water is soft (less
than 30 mg/L), is low in iron concentration, and has a relatively high
pH that ranges between 7.5 and 8.1, The area underlain by fresh, soft
water ig about 2.5 mi leng by 0.5 mi wide and extends from Welham
Plantation to the community of Bend {fig. 5). North and east of this
area the Gramercy aquifer contains salty water, and south and west the
aquifer contains hard water.

The geohydrologic conditions that caused the softening of water in
the Belmont area are not clearly understood, but evidence obtained from
chemical analysis indicates that the water is softened as it moves a
relatively short distance through the aquifer from the river. At test
well 5J-198A near the riverbank, ground water from the Gramercy aquifer
is a calcium magnesium bicarbonate type with a hardness of 244 mg/L.
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However, 2,000 ft away at well SJ~187, the water has changed to a sodium
bicarbonate type with a hardness of 10 mg/L. The effect of softening is
also evident in the shallow aquifer at Belmont, as indicated by an
analysis of water from well $3-130, situated about 700 ft away from the
river. Water from the shallow aquifer near the river (well S5J-198B) is
very hard and chemically similar to that from the Gramercy aquifer (well
§J-1984A)., (See table 3.)

Aquifer Characteristics and Well Yields

Pumping tests to determine hydraulic charzacteristics of the Gramercy
aguifer show that the hydraulic conductivity§~ is about 100 ft/d, or 750
(gal/d)/ftz, at Gramercy and about 250 ft/d, or 1,900 (gal/d)/fti, at
St, James. The aquifer characteristics obtained from these tests are
shown below:

Location Hells Transmissivity Thickness Coefficient
Pumped Observed (£t2/d) (ft) of storage
Gramercy--— SJB-136-~ SJB~137-- 6,000 90 0.,0002
SJ-fmm—m—m
st. James-— SJ-5---—- {SJ~39Mh_u} 30,000 1290 . 0006

The theoretical specific capacities of wells developed in material having
tliese characteristics is approximately 30 and 80 {(gal/min)/ft of drawdown,
respectively, assuming that the wells are 100 percent efficient and that
the entire thickness of the aquifer is screened. {See Mever, 1963, p.
339.) Specific capacities reported for large wells in the Gramercy
aquifer range from 24 to 54 (gal/min)/ft of drawdown.

Yields of large industrial wells range from a few hundred gallons
per minute to over 3,000 gal/min. Although a few irrigation wells
capable of yielding several hundred gallons per minute have been drilled,
they are pumped only during rare drought periods, Many small-diamecter
wells for domestic and stock supplies are screened in the Gramercy
aquifer in areas where it contains freshwater,

3/Hydraulic conductivity replaces the term "field coefficiant of permeability, " which is no
longer in general use. In the text, uwnits of hyd aulic conductivity are followed by the older units of
permeability. To convert hydraulic conductivity to field coefficient of permeability, multiply by
7.48. The same conversion rule applies te transmissivity, which replaces the term "transmissibility, "'
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Withdrawals and Water Levels

Tn 1975, total pumpage from the Gramercy aquifer in St. James and
St. John the Baptist Parishes averaged about 7.4 Mgal/d, of which about
two—-thirds (68 percent) was withdrawn in the Gramercy area. The remain-
ing third (32 percent) was pumped at Reserve, Bdgard, and St. James.
Almost all of the pumpage from the Gramercy aquifer is for industrial
ugse. Withdrawale for irrigation, domestic, and stock uses average only
about 0.2 Mgal/d.

Typically, water levels in the Gramercy aquifer reach thelyr seasonal
high in the spring and low in the fall, coinciding with the seasonal high
and low river stages (fig. 4, well SJB-145). 1In wells near the river,
water levels may fluctuate seasonally from slightly above land surface
to about 20 ft below land surface. Water Llevels in wells located near
the backswamps range from several feet above to less than 10 ft below
land surface, depending on the land-surface altitude and the season.

The seasonal fluctuation in water levels decreases as the distance of
the well from the river increases (fig. 6).

The effect of pumping from the Gramercy aquifer is shown by the
configuration of the potentiometric surface in the Gramercy area (pl.
7). At low river stage the head difference between the river and the
water level in well SJB-145 is almost 3 ft (fig. 4), causing the direc-
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tion of ground-water flow to be opposite the natural flow direction at
low river stage. The cone of depression created by the pumping center
affects ground~water movement only within a few miles of Gramercy. The
normal direction of ground-water flow at low river stage is toward the
river, as can be inferred from the water-level contours upstream from
Belmont. Water~level measurements taken at high river stage (March
1978) indicate a head difference of 8 ft between the river stage and the
water level in well S5JB-145. Thus, the recharge effect of the river is
more pronounced at high stage because the hydraulic gradient toward the
pumping cone is steeper.

Development Potential

0f the three major aquifers in the Gramercy area, the CGramercy
aquifer has the best potential for future development. TFuture industrial
expansion will occur along the Mississippi River, where the Gramercy
aquifer contains freshwater in a large part of the area. In areas where
the aguifer containsg salty water, the water is generally less saline
than that in the Norco and Gonzales~New Orleans aquifers. This water of
low salinity may be usable in applications where freshwater is not
essential.

In the area of Belmont, where the Gramercy aquifer contains soft
water (fig. 5), there is some potential for development of a public
water supply. The area of soft water occupies about 0.7 miz, and the
aquifer has an average thickness of 125 ft. The main problem associated
with developing this resource is encrcachment, induced by pumping, of
water of poorer quality from adjoining areas. Heavy withdrawal from the
relatively small area would probably cause encroachment of salty water
from the north and east; fresh but very hard water would be drawn in
from the south and west. The effect would be a gradual blending of the
good water with the poorer quality water and an overall deterioraticn of
water quality.

If development of a public water supply for the Belmont area is
considered, some control measures would be needed to delay the encroach-
ment of poorer gquality water. The best arrangement of wells would be to
place them near the center of the zone of soft water and to use maximum
spacing in an east-west direction parallel to the river. The wells
should be pumped in a manner that would minimize drawdowm by pumping at
low constant rates and pumping alternately between wells in the well
field, Long sustained pumping would increase the drawdown, which affects
the rate of movement of water toward the well. The well field should
also include monitor wells between the production wells and the hard or
saline water. These would give an early indication of increasing hardness
or salinity in the well field and would ke helpful in planning strategy
to lessen the effect of encroachment.

Another possibility for developing the ground-water supply would be

te mix ground water with treated water from the Mississippi River. The
proper blend of soft ground water and hard river water would lessen or

16



eliminate the need for treating the river water for hardness. A treat-
ment facility already exists about 1 mi upriver from the west edge of
the soft-water area and could be wutilized for treating and hlending the
waters. An added advantage of uesing ground water as an alternative
source is the pessibility of temporary contamination of river water by
accidental spills of hazardous materials. 1In such cases, ground water
could be used solely until the danger of contamination is past,

Although the Oramercy aguifer contains salty water in much of the
area, in many industrial uses, woderately saline water or a blend of
freshwater and salty water can be tolerated. Tor years the Kaiser
Aluminum and Chemical Corp. plant near Gramercy has controlled saltwater
encroachment by the careful selection of well sites. Wells that are
pumped near the river induce recharge from the viver, and wells farthest
from the river intercept the salty water as it eaters the well field
from the north and east. Well locations and highest and lowest chloride
concentrations at each site are shown in figure 7. (See also tables 2
and 3.)

Norco Agquifer

Extent, Thickness, and Lithology

The Norco aquifer is present throughout the Gramercy area but is
little used as an aquifer because it contains salty water in most of the
area. Arcas where freshwater is available are shown on plate 8. A
narrow lobe of freshwater extends southward from Sorrento te Convent.
Freshwater also occurs in two small areas east of Reserve and Lac Des
Allemands that are part of a much larger body of freshwater extending
northeastward toward Laplace and Norco (Hosman, 1972, pl. 1B).

The thickness of the Norco aquifer ranges from 75 to 200 ft in the
Gramercy area (pl. 9). The aquifer is thickest in the vicinity of
Vacherie, and thimmest southeast of Sorrento and near Gramercy. In
areas where the Norco aquifer converges with the Gramercy aquifer, only
the approximate thickness of the Norco aguifer is shown on plate 9.

The aquifer is lithelogically similar to the Gramercy aquifer. The
upper part of the aguifer consists of fine sand, with medium to coarse
sand cccurring in the lower part. Fine gravel wmay also be present in
the lower part of the aquifer, generally occurving in thin lavers a few
feet thick.

Quality of the Water

The Norco aquifer containg salty water in most of the Gramercy
area. MHowever, the water is only moderately saline with known chloride
concentrations ranging from about 400 to 1,600 mg/L. Although not
suitable for public-supply purposes, the water may be suitable for some
industrial appiications.
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Depth | Screened | Period a:)f
Well no, {feet) interval recor EXPLANATION
SJ-35 245 205-245 1958-74
gj-gg :jg ggg:ﬁ:g :222:2; ® 34-35 Well location and number
V163 264 208-264 1963-79 870 Highest chioride concentration
5J-181 269 207-269 1974-79 160 Lowest chloride concentration
§j2-122 227 207-523 1322-;; (in miligrams per liter)
1 260 10- 1 -
SJB-157 288 208-288 1970-79 {See analyses in tables3and 4)

Figure 7.--Ranges in chloride concentrations in Kaiser well field, Gramercy, La.
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iIn the area where the Norco aquifer contains freshwater (pl. 8),
the water quality is good. Hardness is typically 80 to 90 mg/L; and at
the site of test well $3-208, near Welcome, hardness is only 40 mg /L.
The combined values of iron and manganese usually fall below 0.5 mg/L,
and pH is generally 7.5 to 8.0. The water could be used for many
purposes with little or no treatment.

Aquifer Characteristics and Well Yields

Aquifer-test data are available for ome test that was conducted at
the Helvetia Sugar Cooperative near Central. The transmissivity obtained
from the test is 21,000 ££2/d, or 160,000 (gal/d)/ft; hydraulic conduc-
tivity is 210 ft/d, or 1,600 (gal/d)/ft*; and the storage coefficient is
approximately 5x107%. These results are comparable to those reported in
the Norco area (Hosman, 1972, p. 39). Transmissivity probably is greater
than that shown by the aquifer test at Helvetia in areas where the
aquifer has a greater thickness. The thickness at the test site is
about 100 ft.

In the Gramercy area the largest well yield reported from the Norco
aquifer is 1,230 gal/min, and the highest reported specific capacity is
28 (gal/min)/ft of drawdown. The theoretical maximum gpecific capacity
of a well screened in an aquifer having the characteristics described at
Helvetia is about 60 (gal/min)/ft of drawdown {(Meyer, 1963, p. 339).

The difference between the theoretical and the actual specific capacity
can be attributed to such factors as partial penetration of the aquifer
by the well screen, head losses at the screen entrance, and frictiom
losses in the well casing. Under actual operating conditions, pumping
wells seldom achieve 100-percent efficiency; but many wells in the Baton
Rouge-New Orleans area have an efficiency of about 70 percent. There-
fore, a specific capacity of about 40 (gal/min)/ft of drawdown might be
reasonably attainable from a well that is constructed to obtaln maximum
specific capacity.

Withdrawals and Watexr Levels

The average pumpage from the Norco aquifer was 1.2 Mgal/d in 1975.
Most pumpage is for industrial use, but small amounts are pumped for
domestic and livestock uses. The potential for much greater industrial
pumpage is available for applications where water with low salinity can
be tolerated.

Water levels in the Norco aquifer are affected by the stage of the
Migsissippi River in the same mannexr as levels in the shallow and Gramercy
aquifers, (See figs. 4 and 8.) A comparison of hydrographs of wells
SJ-41 and SJIB-53 (fig. 8) shows that in the eastern part of the Gramercy
area, water levels are a few feet lower than in the western part because
of the effect of pumping at Norco (Hosman, 1972, pl. 6). The present rate
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of pumping from the Gramercy aquifer has little effect on water levels
in the Norco aquifer. Heavy and sustained pumping from the overlying
Gramercy aquifer might possibly induce drawdown in the Norco aquifer in
areas of convergence; but sustained pumping from the Gramercy aquifer
occurs only in the vicinity of Gramercy, where the twe aquifers are
separated by a clay laver.

Development Potential

The Norco aquifer has the potential for extensive development near
Sorrento, where it contains freshwater throughout and has a thickness of
approximately 100 ft (pl. 9). A test well (An-258B) at Sorrento shows
water of generally good quality, with iron and hardness concentrations
of 0.22 and 84 mg/L, respectively. South of Sorrento the water gquality
is similar to that in the Sorrento area (tables 3 and 4; wells §J-41,
$J-108, and S3-193).

A continuation of the lobe of freshwater in the Norco aquifer
occurs on the west {(south) side of the Mississippi River near Welcome
{pl. 8). Test wells drilled near Welcome confirm that the water is
similar in quality to that on the east {(north) side. At the site of
test well 8J-208 the water is soft, but at the site of test well S§J-211,
0.5 mi to the west, the water is hard (table 4).
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The water of good quality in the Norco aquifer near Welcome, though
limiced areally, is significant because of its potential usability as a
public~supply scurce. Tt is the only source of relatively soft water on
the west side of the Missisgippi River in the report area. However,
before the aquifer is considered for possible development, additional
test drilling is needed to determine the extent of rthe zone containing
freshwater and to determine the quality of this water between Welcome
and Convent. As the water of good gquality is in an area where the
Gramercy and Nerco aquifers converge, the possibility that pumping may
cause migration of water of poorer quality toward pumping wells should
be considered.

Gonzales-New Orleans Aquifer

Extent, Thickness, and Lithology

The Gonzales-New Orleans aquifer is a continuous geohydrologic unit
extending from eastern Iberville Parish to the eastern part of COrleans
Parish. The aquifer was formerly called the Gonzales aquifer by Long
(1965b) in the Geismar-Gonzales area, and the "700-foot" sand by Eddards,
Kister, and Scarcia (1956, p. 32) and Rollo (1966, p. 22) in the New
Orleans area. West of the Mississippil River in Iberville Parish the
aquifer merges with shallower sands and is not distinguishable as a
separate unit (Whiteman, 1972, pl. 2).

The thickness of the Gonzales-New Orleans aquifer ranges from about
200 to 300 ft in the Gramercy area. The minimum thickness is in the
northern and northeastern parts of the area, and the maximum thickness
lies to the south and west of Vacherie {pl. 10).

The sand in the CGonzales—-New Orleans aquifer is fine to medium and
is more uniform thar the sand in the Norco and Gramercy aquifers.
Gravel is found only rarely in the aquifer.

Quality of the Water

The water in the Gonzales-New Orleans aquifer is moderately saline
in most of the area of study., The upper part of the aquifer contains
freshwater in the vieinity of Sorrento and in an area extending south-
westward from Lake Maurepas (pl. 10). Chemical analyses of water from
test wells sereened in the aguifer (An~238A, at Sorrento, and $J~183,
along Interstate Highway 10 east of Blind River) show that the water in
those areas is soft and generally of good quality (table 4}. The com-
bined concentration of iron and manganese at both sites is less than 0.3
mg/l, and pH is 7.8 to 8.0. The characteristic yellow color associated
with water in the Gonzales-New Orleans aguifer in the New Orleans arca
is not present in the Gramercy area.
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Aquifer Characteristics and Well Yields

The Gonzales-New Orleans aquifer is not used in the Gramercy area,
and aquifer-test results are not available. However, in the adjoining
Gonzales area the hydraulic conductivity is about 120 ft/d, or 900
(gal/d)/ftz, and the transmissivity is about 32,000 ftz/d, or 240,000
(gal/d)/ft, (Long, 1965b, p. 13}. At Norco the hydraulic conductivity
is 90 ft/d, or 680 (gal/d)/ftz, and the average transmissivity (from two
aquifer tests) is about 20,000 ftz/d, or 150,000 (gal/d)/ft, (Hosman,
1972, p. 49-50). The results at Norco compare favorably with results
obtained in the New Orleans area (Rolle, 1966, p. 65). 1In the Sorrento
area the aquifer characteristics should be comparable to those in the
Gonzales area hecause the physical characteristics of the aquifer are
about the same in the two areas.

Withdrawals and Water Levels

Pumpage from the Gonzales-New Orleans aquifer is negligible because
it contains salty water in all of the industrialized area along the
Mississippi River. Several small~diameter wells for household and
commercial uses are screened in the aquifer near Sorrento where the
upper part of the aquifer contains freshwater. The total pumpage from
these wells is estimated to be less than 10,000 gal/d (1978).

Water levels in wells near Sorrento and at Gonzales, just outside
the report area (fig. 1), range from slightly above to a few feet below
land surface. (See well An-2, fig., 9.) The aquifer in those areas
shows little or no effect from pumping. It is affected by the stages of
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Figure 9.--Water levels in wells in the Gonzales~New Orleans aquifer.
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the Mississippi River, as shown by the geasonal fluctuations in the
hydrograph, because of hydrauvlic connection with the shallow aquifers
and the river northwest of the report area (Long, 1965b, pl. 1), On the
other hand, water levels in well SJB-1063E at Laplace, just east of the
Gramercy area, are 20-25 It below land surface and show the eifect of
pumping in the New Orleans area, A comparison of water levels in the
two wells shows that water levele in the Laplace area average aboul 15
ft lower than at Gonzales., Water levels in well S$JB-16313 do not fluctuate
with river stage, which indicates that the hydraulic connection between
river and aquifer in the eastern part of the area is pocr. At Laplace,
as in most of the Cramercy area, a thick ¢lay separates the Conzales-New
Orieans aquifer from the shallower aquifers.

Development Potential

Development of the Conzales-New Ovleans aquifer in the areas wvhere
it containg freshwater runs the risk of inducing the upward movement of
saltwater from the lower part of the aquifer. Consequently, development
for other than small domestic supplies is dependent on a system that can
withdraw the freshwater while minimizing the upward movement of salty
water or that can separate freshwater and salty water and dispose of the
salty water.

The principles involved in operating a scavenger well were tested
in a well in the Gonzales-New Orleans aquifer at Gonzales. This test
and the principles of the scavenger well have been described by Long
(19635a)., The conditions favorable for operating a scavenger well are
present in the Sorrento area and are similar to those at Gonzales. The
upper part of the aquifer contains freshwater that overlies the denser
salty water at the base. Two wells, one screened in the upper part and
one in the lower part of the aquifer, are pumped simultanecusly, with
the upper well drawing off the freshwater and the lower well the salty
water. Operation of the lreshwater well by itself would be unsuccessful
as it would cause upward migration of salty water toward the well screen
because of the drawdown caused by pumping. The principle of the scaven-
ger well is illustrated in figure L0O.

The main disadvantages of the scavenger-well operation are the
expense of installing additional wells to intercept the salty water and
the problem of disposing of the salty water. A possible disposal method
is to inject the salty water into a deeper saltwater-~bearing aquifer
than that from which it was taken.

Although the scavenger—well operation is technically feasible, the
economic feasibility of such a system would have to be weighed against
other possibilities, ¥For example, if the alternative source ol supply
is surface water and extensive treatment is needad, the cost of a
scavenger-well operation that delivers treatment-free ground wateyr may
be economically competitive when compared with water-treatment costs
over a periocd of several years.
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SUMMARY AND CONCLUSIONS

The Mississippi River, the shallow aquifers, and the Gramercy and
Norco aquifers are part of a single interconnected hydrologic system.
The shallow aquifers not only afford direct connection to the river in
many casesg, but in some places they are hvdraulically connected to the
deeper aquifers. Thus the constantly changing head differences created
by river stages cause changing flow patterns in the aquifer system.
Under natural conditions the river in the Gramercy area receives water
discharged from the aquifers except during high river stages when the
aquifers are recharged by the river. However, drawdown created by
pumping from wells has the effact of reversing the natural flow, and the
river constantly recharges the aquifer,

The shallow aquifers consist of point bars, the Mississippi River
alluvial aquifer, and local sands occurring above the Gramercy aquifer.
Point bars have little significance as far as development is concerned
because of low yields and poor water quality. The Mississippi River
alluvial aquifer has some potential for development on the west side of
the river between St. James and the west margin of the report area.
Water from the alluvial aquifer is hard and contains excessive amounts
of iron, but it may be suitable for many industrial or agricultural
uses. A shallow aguifer above the Gramercy aquifer occurs locally
between Belmont and Gramercy. It has some potential for use, especially
where the underlying Gramercy aquifer contains salty water. However,
water from this aquifer is very hard and high in iron concentration.
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Three major aquifers--the Gramercy, Norco, and Gonzales-New Orleans--
contain freshwater in at least a part of the Gramercy avea. A large
part of the areca, however, contains no fresh ground water. Fortunately,
much of this area is uninhabited backswamps away from Che Mississippi
River. The Gramercy and Norco agquifers are probably best suited for
future development because much of the areas where they contain fresh-
water are adjacent to the Mississippi River. The Gonzales-New Orleans
aquifer contains no freshwater in areas immediately adjacent to the
river. Water of good quality is available in the Gramercy, Norco, and
Gonzales-New Orleans aquifers in local areas. The Gramercy aquifer near
Belmont and the Norce aquifer between Sorrento and Central contain water
of suitable quality for public-supply use. The usable quantities are
limited, however, and should be developed in a manner that minimizes the
threat of saltwater encroachment. 7The Gonzales-New Orleans aquifer has
water of excellent quality in the Sorrento arvea and in an areca southwest
of Lake Maurepas extending at least as far as Interstate Highway 10.
Heavy development in either of these areas would require the use of
scavenger wells to control the upward movement of saltwater from the
Lower part of the aguifer.

Total ground-water pumpage from all aquifers in the area studied
was about 9 Mgal/d in 1975. The potential for much greater pumpage is
available, but the occurrence of salty water in the aquifers in much of
the area is detrimental to their development in applicaticns where
freshwater is needed.

Water levels in all aquifers fluctuate in responsée to changing
Mississippi River stages. The Gonzales-New Orleans aguifer is not
affected by the river in the eastern part of the area. No long-term
declines have been observed from water-level records, and none are
anticipated. Heavy pumping from the Gramercy aquifer at Gramercy has
caused some lowering of water levels locally. However, the amount of
drawdown is lessened by induced recharge from the river, with which the
aquifer is in good hydraulic connection.

A possible source of water for public-supply use was revealed by
test drilling near Welcome. In this area the Norco aquifer contains
freshwater of good quality in a small area along the river road.
Additional test drilling is needed, however, to determine the areal
extent of the freshwater. The area where the aquifer contains fresh-
water is in a narrow zone of 1 mi or less in width that changes abruptly
from freshwater to salty water.
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EXPLANATION OF HEADINGS FOR TABLES 3 AND 4

Local identifier.--First part is the parish well number, explained
on p. 5; second part is location with respect to township, range, and
section, respectively.

Abbreviations: mg/L is concentration in milligrams per liter;
ug/L is concentration in micrograms per liter.

TEMPERATURE CONVERSION TABLE

Degree Celsius (°C) Degree Fahrenheit (°F)
19.0 66
19.5 67
20.0 68
20.5 69
21.0 70
21.5 71
22,0 72
22.5 72
23.0 73
23.5 74
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TABLE 8~~PARTIAL CHEMICAL ANALYSES OF WATER FROM SELECTED WELLS
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TABLE 3.-PARTIAL CHEMICAL ANALYSES OF WATER FROM SELECTED WELLS--Continued

SPE=
CIFIC CHLO= THON
Local DEPTH CON= COLOR HARD~ HIDE 16T a0 [HUN,
{DENT= DATE OF DUCT= {PLAT= NESS PIo= RELOV- Dls~
I- of WELL Y ANCE FH TEMPEH- INUM MG/, SOLYED EHASLE SOLYED
FlER SAMPLE ToTtal (HICRG= ATURE coBaLT 45 {MG/L UG/l UGAL
(FEEN MHOS) {UNTTSE  (DEG C) URITS) CACO3: AS CL) AS FE) As FE)

GRAMERCY AQUIFER--Continued

SJ= 142 115 S 2¢ 46-09~03 225 .- Tub - 17 110 490 20090 .-
5J= 143 115 56 & 48-09=2] 294 -— 1.6 - 23 130 T30 2500 -
SJ- 154 125 16 83 62=05+-1%5 238 751 - 20.0 - 251 38 - -
SJ= 15% 125 J6E 59 62=G5=1% 250 742 - 2045 - 210 EH - --
SJ- 156 135 166 5 67=03424 250 926 Teb 20,8 - 210 %3 - 1300
Sd- 172 125 1% & 66m31%03 342 805 - 21.0 - 210 b8 - 1a0
SJ= 173 135 168 9 T6=03=17 342 969 1.2 - wa 320 e e .-

TEvi1g=~18 342 1220 - - - 420 140 - -~
SJ= 174 335 BE 3} 65=05-18 265 - 745 - 1% 160 710 - 1000

G6+09=26 26% 3540 .- . - 190 1000 - 580
SJ= 181 115 5E 190 Ta=10=Us 269 490 743 - - 230 3z e -

Tud45n0) 26% 481 T3 -- - 170 2T - -
SJ« 187 185 4E 43 TS=04~11 270 590 840 2140 40 ] 26 - 10
SJ= 188 125 4E 8 75=04~11 2146 §040 Te6 20,0 - %0 91 - 2300
SJ= 190 125 4E 48 75+05=05 267 49% 8.1 20.5 25 14 Bea - 80
SJ= 191 125 SE 46 Thw05=82 235 2370 Tet 21.0 - 280 590 - 750
S.d= 2031 125 17E 6 To=03"09  2B0 931 T2 210 - 2949 70 e 2100
SJ~ 204 125 17E )2 To=04=30 32§ 900 7.3 21,0 - 494 17 - 0
Sd= 205 125 17 14 TT=03+%23 248 723 Ta0 2040 - 314 10 - 4300
SJA+ 18 115 6E 26 6103n14 28} 2310 - 21.8 - arg 610 - -
548« 19 115 6F 73 62+03=30 241 2220 Bel 2045 - 200 570 2200 -
SJB- 20 115 6 13 62=03-30 241 1699 - 20,5 - 14U 80 - -
S5J8= 21 115 6 73 62=03=30  24) 2150 -— 20.5 - 19¢ 540 -— -
SJB+ 4% 128 1BE 15 60=11~19 252 16470 b o - 25U 3e6 - -
SJB~ 52 115 &E 10 50-0)=04 273 1660 -— - -n 24U 370 -- -
SJg= T0 135 1BE 35 60=04=13 234 le60 - 220 - 290 360 e -
SJB~ 73 125 l8E 17 &£0-09~it6 280 1550 - 22,0 L] 150 269 - -
SJB= 78a 125 19€ 10} 32u0B=i9 256 - - - 12 220 240 am -
SUR- 105 125 18 20 48=03-30 285 - Tel - ar 199 48 8p0 bl
SJB~ 113 25 188 12 46m09=16 268 - Tet - 34 450 120 3800 .-
SJ8= 114 128 188 11 &6l=071~28 239 1560 fowm 20 - 160 419 - -
sJa= 11% 125 18 9 45m0B=22 264 1920 Teh - 3¢ 300 26 1200 -
SJ8= 12§ 115 6£ 11 46=02~U2 23% - 749 - 34 190 284 1500 -
5Ja= la22 115 6E e $2-01~29 229 - T:% - 12 270 430 1Heo el
SJB= 123 115 &E 7 46=05~01 246 e Ted .- 34 260 240 2660 -
SJf= 129 11§ 6£ 9 5706m22 271 2220 Teb -— 28 220 580 800 -
SJR= 130 115 6E 6 G2e04=16 260 2320 Te9 - 23 220 590 600 -
SgB~ 137 11§ BE 4 7l=-t0=29 287 522 -~ - - 140 38 - -
SJB= 155 115 BE 44 Tamidr09 260 ha4 Tet - e 220 24 -~ -

T905«01 260 431 1.0 - - 160 23 .- e
SJB~ 187 115 5 199 Tami0=09 z2es 1100 Te3 haled - 190 190 - -

T9=05=01 288 989 Teh - e 170 150 - -

NORCO AQUIFER

AN= 14 105 4 21 Gowil1=15 250 1910 - hdad .- B89 504 - -
AN+ 44 108 4 15 62~05=0¢ 289 2180 - 2240 e 180 5840 . "
AH= &0 105 4g 21 60=04=06 EE] ERRcd] - 2249 - 130 909 - -
AN= TR 108 3¢ 7 60=~11~1% 34 1870 - - il g6 369 .- -
AN= 80 10s 3¢ 1 58-]12-18 318 - - 2040 - 92 419 wa wm
AN= 85 s 3E 26 58-]2=1i8 284 bl T+ 210 .- &6 25 - -
AN~ BT 108 3¢ 9 GO=11+16 369 1469 - - - - 360 m LA
AN= &0 1S 4 15 58+08=28 210 bl - bl - 54 150 - -

Gi-10=l2 2190 1170 - 23.9 b 180 149 bl -
AN=  ©] 165 4E 15 Gl=06=1a 326 5739 - hdd - 269 ir09 .- -
AN= 119 165 3e 9 58=12~18 338 . 740 2140 - 68 220 - -
AN« 190 106 3E 9 6l=0D4a2] 347 1730 Ld - - 8 4349 — -
A= 194 105 3 7 6l=Go=al 397 azro - 2la0 - 89 200 520 -
A= 211 105 &8 27 6l=11=02 278 5660 Ll - - 189 i700 - bl
AN= 288 105 3E 26 T8=02=14 330 434 Ta? - - 44 a4 wn 210
SJ= 10 i1% B 41 Shell=l8 Ju0 2290 T+3 2140 10 200 5940 1100 -

60-052U4 340 2350 hdd - - 190 5499 - =
SJ= 1% 318 S 38 58=12n2] 350 2710 7.0 2140 s 189 779 - "

60-10~1l2 350 2090 - - - 180 5040 - -
SJ= 4] 115 3 28 59=05~15 441 864 748 2140 30 8z 120 100 -

T8=ig~186 W%l 918 - ol - 18 160 - =
SJg= 70 115 &£ 16 T&=03~11 413 3780 - - L 250 lieo - L
SJ= 19 125 16€ 69 40=19+18 380 684 hded - - 33 Tal 8600 -
SJ= 101 115 4 19 50=01=30 431 bl T2 - T kL:1H 1Yo0 200 e
SJ= 102 115 4 20 60=09n21 350 3020 -~ bl - sy “8 - -

34



TABLE 8.~~PARTIAL CHEMICAL ANALYSES OF WATER FROM SELECTED WELLS-~Continued

SPEs
CIFIC CH, 0w 1RO ¢
LOCAL DEPTH  CONe COLOR  HARD=  RIDEs YOTAL 1RO,
JOENT= DATE OF BUCT (PLATw  NESS BISw RECOV= DI
1= OF HELL S ANCE PH TEHPER= INUH (HGAL SOLVED ERABLE SOLVED
FLER SAMPLE TOTAL  (MICRO~ ATURE COBALT A% (HG/L (WAL (WGl
(FEET)  MNOS)  (UNIYS) (DEG €)  UNITSE  CACO3)  AS CL)  AS FE)  AS 7O
NORCO AQUIFER--Gontinued

SJe 105 11§ 3F 27 4ouglelY 410 wee 769 - 19 149 770 400 wa
GJ= 106 1LS 3 32 4G=0pawER 420 e Te9 o 12 79 460 200 oree
Sy 107 11§ 3€ 35 62w01=3) 420 1146 P 21,0 e a1 230 oree o
Sg= 108 135 3E 63 60~3RwU) 630 870 e o - 72 100 e e
TomQ3u2s 430 90} T e e 76 100 e 360
sJd= 121 3115 3JE 38 66=09%26 440 931 e er . 90 150 - 750
SJw 125 118 3E 48 6240201 420 1970 o 20,9 e 120 489 - P
§Je 126 118 4E 5 15-02918 425 2840 o 21.0 P 130 7590 - e
SJe 128 185 SE 24 &2e0Rw0l 450 1760 aw 21,0 e 390 a7 o o
SJe 136 115 SE ) 46=05=06 380 4260 7.5 P ¢ 250 T20 asn wrar
SJv 6% 115 3E 22 6=03529 395 areo Bl 2.0 e 91 s70 310 -
SJ~ 166 L1S 3E 39 620329 377 1500 e 2L.0 e azu 360 s -
SJe 147 118 3E &2 G2e3u29 374 91T 8ol 20.5 e 110 190 389 e
sJ= 171 115 3E 16 T5e06=23 425 2570 7.8 2140 wer 140 120 e 670
54Be 13 116 6E 10 270809 320 4460 o - 12 14 390 o wn
SJB= S0 115 GE 11 62703430 348 2350 - 20,5 v 26 650 5700 -
S4B= 53 115 6E 32 §w04mll 345 e Tt e 15 260 680 4100 wn
5JB= B9 125 19E lo2 49m06oEY 327 s 745 - 48 170 s10 1200 -
SJBe & 125 16E 9 GEnQG=ls 382 s Ted - 5 290 810 700 o
SJge T6 125 18 14 40eG6=27 350 e 7.5 P 21 129 710 IZ00 ore
Sgf~ T% 185 19E 16 59006927 350 v Teb e 15 130 350 800 ou
SJB= 80 125 19 2 60~11+09 360 1430 wwor o 30 126 200 o -
SJB= 63 125 196 11 66m10=22 357 w Teb e 45 330 170 190 e
SJg= 98 115 TE 90 39401709 360 s e w 12 490 130 1000 e
sJB= 99 11§ G6E 44 46w1lvi9 361 e Tel wn 55 190 260 2500 wa
SJg= 103 11S 6E 19 61+03=10 395 2550 - e e 240 730 aw o
sJg= 107 125 198 16 3lwl0eds  IAR oren e e w2 200 176 . -
SJg 12 12§ 1% 17 49-06=gT 350 2220 1.5 e 40 180 590 804 s
SuBe 316 315 6E 32 6le06=28 420 2639 s P wn 1t0 620 e s
SuB- 126 1S OF 10 27+08=09 380 2700 e e 7 18 320 - -



AN
AN»
SJ=
Su=
SJ-
SJy=
SJ»
Su=
SJ*
SJ=
SuB+
SJB=

A=
AN=
S
Sd=
S
Su=
5=
Su=
SJ=
SJ=
S
ENL
Sy
SJw
SJ»
Su»
SJ=

Su+
Sy~
S
SJw
Su=
SJ=
SJ=
SJ+
Sdw

2004
zoea
60

130

17
182
184
1968
2008

144

153
284

30
34
35
36
40
50
28
104
163
170
185
189
194
1954
1958
196
197
L98A
199
2004
207
210
2118

LOCAL
I0ENT"

FIER

105 3
108 3E
125 15E
125 4E
115 BE
115 SE
115 SE
108 SE
125 oE
125 &E
115 &%
125 18£

115 3
105 3
125 SE
125 16E
135 }7E
125 17€
115 5E
115 SE
115 3E
115 BE
i2s 17E
i2s &t
k18 BE
115 3¢
15 5E
128  af
1358 &£
125 &g
k2% af
125 4f
125 4E
185 4E
118 SE
125 &E
125 }6E
185 4E
125 16E

38
75

38

3r
46

L

18

140
130

40
43

43

49
46
43
50
13
63
63

DATE
SAMPLE

61-06=19
6l=056=19
670112
67=03"23
£6»09=26
68=10423
Ta=1126
T4=10=25
The2%08
76=01=05
59=033=06

62=08417

§7=03=23
T1-10~18
B6~09%26
57=06"26
G7=04=02
67=01%12
G6=04~14
67~01~16
67=04m04
67=01~16
G0e09=30
§7=Danly
68=G4=1a
S6=10=2%
Tawizg=1}
T15=046m22
TS-Q9~2s
75=10=13
15=10=1%
TS«11=08
75~11=24
75=12=05
15=12=15
T5=18%22
TT=03%30
Tiell=g2
Ttei2=le

DEPTH
oF

WELL»

TOTaAL

{FEED)

226
134
185

8%
160
136
l40
170
188
159
137
17¢

285
218
286
34l
283
284
245
2645
246
248
300
EL13)
26%
250
230
270
259
329
262
278
LY
ase
255
335
301
345
289

(MICRO=

TABLE 4,--COMPLETE CHEMICAL ANALYSES

SPE=
CIFIC
CON=
DUCT
ANCE PH TEMPER~
ATURE
{DEG CI

MHOS} {UNITS)

SHALLOW AQUIFERS

2610 Ts3 20,5
959 7.3 20,5
1450 7.5 20,0
562 8,0 21,0
1770 6,8 -
853 6,7 20,5
1030 6.7 21.0
1250 Te2 20,0
882 746 20.0
1090 Tob 20,0
2680 7.2 -
879 Tl 21,0

GRAMERCY AQUIFER

1110 8.0 20,5
937 7.5 2140
1580 T46 22,0
1110 T3 2340
it Te3 Q20
660 T4 20.5
611 8,2 -
2300 Tet gl.®
1320 7.0 2l,0
1070 Tet 210
e050 Ted %]
409 Teh 20,0
2990 Ta? .-
1430 6.5 0.5
i3z2o 6,9 1945
679 7.9 21.0
1720 T8 2045
1630 W6 21.0
761 749 21.0
503 Ta7 21,6
1120 8.1 2l
513 Teb 21,0
1750 Tet GGe5
95 T8 cled
8186 T2 -
534 T.9 22490
“03 Ted 2440

36

cOoLOR
{FLAT=
LHUM

CoBALE
UNTTS]

10
19
240
40
20
10

L3]

131]

10

11¢

HARD~
NESS
(KG/L
AS
CACO3)

34
21y
V29

47

s8¢

450
240
240
12y
484

444

100
250
17¢
33
1840
220
150
100
490
140
240
2o
P40
2ou
290

23

&8
1190

2y
140

38
240
210

i3
a6y

i0

160

CaLCiuM

DIS-

SOLVED

I{MG/L
AS CAl

11¢
50
iz
12
110
100
95
5¢
67
31
100

43

3z
6]
43
a]
42
9]
35
29
i39
a6
72
53
34
S0
62
6.0

[
8,0
38
i3
62
49
%e8
96
3.9

46

MAGNE =
lUHy
0}1%=

SOLVED
(MG/L

AS MG}

0
21
Fe7

12

SOGTUH
DIo=

SOLVED
{MG/L
AS Na)

366
120
280
120
160
16
45
180
64
290
390
24

240
100
260
109
96
4
75
469
119
189
310
10
570
260
290
150
360
330
170
59
260
e
280
220
4z
120
17



OF WATER FROM SELECTED WELLS

POTAS™
STusy
Dis5=

SOLVED

(MG

AS K)

b
I-£Y4

2el

2o8
6.8
lo¥
409
4ot
2eb
2.0
2ol

2el

BICaR>
BONATE
(MG
A5
HCO3)

263

28)

a97
786
523
626
604
417
426
6186

558

690
364
3te
467
623
314
233
338
70
are
409
263

272

%36
4086
364
275
467
554
32¢
415
529
295

161

CAR~
BONATE
(MG /L
AS €03}

c o o 9o

o o o o

SULFATE
0is~
SOLVED
{HGAL

AS S04)

iet

o2
2,8
o
ad
X
ol
30
o0
o

iv

9.2
590

Crt. 0w FLUG
RIDE RIDEs

Gla= Dl5~
SOLYVED SOLVED
(MG, (MG/L,

A5 CL) AL F)

SILECAY
Dio-
SOLVED
{MGAL

Al
si0@)

S0L10Y s
SUM OF
CONST]~
JUENTS »
015~
SUOLVED
{HG/L

SHALLOW AQUIFERS

T30 o
180 od
2ot o
%3 ol
2e0 ol
13 el
k1) el
110 o2
14 et
150 Y
GH0 .2
13 e}

17
1%
z2e
2B
28
H4
29
21
28
23
25

4¢

1390
$36
Bi6
359

1020
GHE

GGl

1520

480

GRAMERCY AQUIFER

43 ol
130 ot
20 ol
130 o)
36 “d
65 <l
&0 W2
5B0 +
lic Wb
le0 o3
X34 el

G Y
Bag <3
210 ol

L0 vl
Bé o6
340 B
334 9

&0 <9

24 5
149 o8

13 o
400 o &
L2 al
28 Iy

18 Y4

18 ok

i3
a0
32
30
26
23
26

28

24
26
33
27
23
24
2%
25
e
22
2%
=6
-4
37

22

37

%03
866
611
436
376
sy
p¥-di1y
6i3
Lito
243

1600

772
39¢
g1l
EEH
G4 T
a9
G9%

NI IRY-
GEN s
W1IHATE
ToranL
(HGAL
A% NHU3}

° 50

IRON:
TOralL
RECOV~
ERABLE
(UGAL,
A5 FE?

16090

520

1400
2500

8540

on

{RONSs
Dla-
SOLVED
{UG/L
A FE)

290
30
&40
17000
1400
410
700

(324

430

9lo

430
200
350
280
120

11008
360
790
409
209
180
%30
160
390
144
970
840
21d
2600
100
660

HANGA =
NESBE »
TGiaL
HECOV =
EHABLE
WGEAL
AS HIN

l1e0

10

-

e
EY

ey

HANGA™
NEBE
iy=
SOLVED
UG/
AL MN)

180
120
300

140

wa

Z20
10
40
a0
20
70
20
210

120

&29
50

280



T .

ENCS
5uB=
5B~
SJg-
5JB=
5=

S5JR=

AN
Su=
SJ=
S
Sd+

SJ3-

NS

SJp=

AN=
Su=

Sy

24
27
38
136

148
168

2588
42
69

1848

93

208

BilA
ar

143

2584
182
165

LOCAL
IDENT=

F1ER

115  &F
125 1%
125 1Bg
115 SE
128 )8
115 5E
115 SE

105 2
125 18E
115 4E
105  BE
115 3E
125 16E
125 1&E
125 19E
125 1BE

105 3e
15 5E
115 5%

a7
el
12
190
18
4

190

24"

11
il
ar

33
63
18
i8

43
43

DATE
SAMPLE

57-03-08
§7-03~08
59=01~29
6T=01~16
62%08=37
66=06=14

T5=12=17

T2~09=28
6T=01«12
60=03-23
Taw]0=3)
T5-09=30
77«10=31
Tr-12=12
H704=02

62-08=09

T2=u9=22
Tamlo=10
Tawii-15

CEPTH
oF

WELL+
TOTAL
(FEEL)

GRAMERCY’AQUﬁER"Conﬁnued

242
362
194
287
aze
274

220

270
528
407
285
408
45]
387
a7s

415

SPE=
CIFIC
CON=
puCT-
ANCE

{HICRO=

MHOS)

2430 745
173¢ 73
1420 6.8
1290 745
1730 749
“78 7.2
1870 7.5
NORCO AQUIFER
590 T4
1340 743
5520 Teb
1390 Ted
1180 T+6
1130 Te?
447 Tet
1520 7.5
2880 748

TABLE 4.-~-COMPLETE CHEMICAL ANALYSES

PH

INLTS)

TEMPER=
ATURE
{DEG C)

21.0
20,0
19,5

21,0

20,5

2i,0
atel
2145
¢80
2l.0
2l.0
1.5

COLOH
(PLAT=
[NUK

COBALT
UNDES)

GONZALES-NEW CRLEANS AQUIFER

470
876
600

375
790

1200

38

Bal
Ta8

Ta7

2340
2340
23,0

20

20

HARD~
NESS
{MGAL
AS
CACO3}

Juo
260
330
160
290
18y

320

85
2890
289
Liv
120

40
liw
234

lag

19
18

CALCIYM
DIs+
SOLVED
(MG/L,
A5 CAl

76
b4
64
43
644
4%

77

a2
a5
9
28
3o
i0
26
53

E4:)

HAGNE =
o [UMy
018

SULYED
{MG/L

AS MG

SU01UMy
0ls*
SOLVED
MG/
AS Nal

30
&7y
18u
210
280

29

280

100
18u
11y
adu
2U0
24u
-2
10

L5

-1t3
17Ty

246



OF WATER FROM SELECTED WELLS-—~Continued

POTAS™
STUMT
015~

SOLVED

(MG/1.

AS KD

bat

Gel

2ok

32

3.8

BICAR=
BONATE ChR=
(HGAL BONATE
A5 (HG/L
HEO3} AS CO3)

2B} ]
409 ]
420 g
290 0
630 0
200 0
321 0
36t 9
[3:34 il
275 ]
247 ]
23z 0
404 0
291 0
506 0
238 0
17} 0
2zge &
234 3

SULFATE
8I%=
SOLVED
(MG/L

AY 506)

.2
o0

le6

$0L1DSs

CHLO» FLUO=  SILICAs SuM UOF NITRO-
K10 s RIDEs DIse CONST I~ GEN
BIsw [ EN SOLVED  |UENTSs  NITRATE
SOLVED  SOLVED  {MG/L 0F5+ TOFAL
WG/ (HG/L AS SOLVED  {MG/L
AS CL} &5 F) $102) (HG/LD RS NO3)

GRAMERCY AQUIFER--Continued

649 o2 30 1300 1.2
370 o3 32 963 W20
260 o2 25 794 16
260 o3 27 26 0107
260 W2 19 947 +30
29 o 23 266 »20
440 N 28 1050 <0y

NORCO AQUIFER

14 WU 24 349 «10
210 ol 23 Y43 w10
1700 qé 24 3030 el
320 o3 22 737 <00
260 o B 26 657 « 16
160 ol 24 654 +80

10 o0 27 284 <10
260 +1 33 878 Jeu
800 +3 2l 1540 « 20

GONZALES-NEW ORLEANS AQUIFER

34 Py EL) 286 + 40
3¢ 25 25 444 0 0%
2b0 1 23 647 31

39

IRONs
YOTAL
RECUVw
ERABLE
(UG/L
AS FE)

1100
1890

6300

1800

%10

TRON+
015«
SOLVER
UG/t
AS FE!

1100

1000

220
13400

340
360
210

320

150
30

e1¢]

MANGA™
NESEs
TO1AL
RECOV~
ERABLE
W6/L
AS M

200

20

MANGA=
NESE s
DI
SOLVED
(UG/L
AS MNY

130
199
w2

i1y

100

20






