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The Gulf Coast Regional Aquifer-System Analysis (Gulf Coast RASA) is a study of regional aquifers
composed of sediments of mostly Cenozoic age that underlies about 230,000 miZ of the Gulf Coastal Plain in
parts of Alabama, Arkansas, Florida, Illinois, Kentucky, Mississippi, Missouri, Tennessee, and Texas and all of

MISSOURI

The water chemistry of permeable zone E (lower Miocene-upper Oligocene deposits), which is part of
the coastal lowlands aquifer system, is presented by a series of maps. These maps show the areal distribution
of (1) the concentration of dissolved solids and temperature, (2) the primary water types and pH, (3) the
concentrations of major ions and silica, and (4) the milliequivalent ratios of selected ions. Dissolved

Louisiana (fig. 1). The study also includes about 60,000 mi2 of the Continental Shelf (Grubb, 1984). These
regional aquifers, named the gulf coast aquifer systems, are part of three aquifer systems: the Mississippi
embayment aquifer system, the Texas coastal uplands aquifer system, and the coastal lowlands aquifer system
(fig. 2). The gulf coast aquifer systems have been divided into 10 water-yielding units based on geohydrologic
and hydraulic factors (Weiss and Williamson, 1985; Pettijohn and others, 1988; Hosman and Weiss, 1991;
Weiss, 1990).

constituents, pH, temperature, and ratios are based on the median values of all samples in each 100-square-
mile area.

The concentration of dissolved solids ranges from 20 to 10,000 mg/L in the outcrop, 500 to 35,000 mg/L
near middip, and 35,000 to 221,300 mg/L in downdip areas. The increase in concentration of dissolved solids
in a downdip direction is attributed to mineral-water interaction and specifically to the dissolution of
evaporites comprising salt domes in the deeper parts of the permeable zone. The temperature ranges from
about 13 degrees Celsius in the outcrop area to about 91 degrees Celsius in the downdip area of southern
Louisiana.
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Permeable zone E is part of the coastal lowlands aquifer system and is composed mostly of lower
Miocene and upper Oligocene deposits. The deposits are complexly interbedded clays, silts, and sands
(Hosman, 1991). Areas of maximum sand percentage (greater than 60 percent) occur in two narrow bands
that are parallel to the coast of Texas and in a bifurcated lobe that begins at the outcrop in Mississippi and
adjacent Alabama and extends southward to the coast near the Mississippi-Louisiana border (Weiss, 1990).
Perieable zone E has an average thickness of about 1,340 ft and generally dips from the outcrop area toward
the Gulf of Mexico at about 75 to 120 ft/mi. The permeable zone had more than 80 Mgal/d of pumpage since
1970 and about 100 Mgal/d during 1985 (Mesko and others, 1990, p. 14). The relation of permeable zone E to
overlying and underlying units is shown in figure 3.

The Gulf Coast RASA is a part of the U.S. Geological Survey’s Regional Aquifer-System Analysis 30°
program. The program began in 1978 and is designed to provide an understanding and assessment of the
Nation’s ground-water resources on a regional basis (Bennett, 1979). A summary of progress in the RASA
program through 1984 was given by Sun (1986), and progress on the Gulf Coast RASA was reported by
Grubb (1987) and Williamson and others (1990).

Purpose and Scope

This report describes the water chemistry of permeable zone E (lower Miocene-upper Oligocene
deposits), one of five water-yielding units in the coastal lowlands aquifer system. Maps in this report show the

The primary water types in permeable zone E, which are based on the most frequently observed type
(mode) in each 100-square-mile area, are calcium and sodium bicarbonate in the outcrop and middip areas
east of the San Marcos arch and sodium chloride in the downdip areas and in the area southwest of the San
Marcos arch. The pH ranges from 4.5 in the outcrop area east of the Mississippi River to 11.7 in an area
between the outcrop and middip in central Louisiana.

The concentrations of major ions generally increase from the outcrop to the downdip limit of the data.
The concentration of dissolved calcium ranges from 0.3 mg/L in middip areas east of the Sabine arch to
19,600 mg/L in a middip area of southern Texas. The concentration of dissolved magnesium ranges from
about 0.01 mg/L in outcrop and middip areas east of the Sabine arch to 1,990 mg/L in a middip area in
southern Texas. The concentration of dissolved sodium ranges from 1.5 mg/L in outcrop areas east of the
Sabine arch to 62,600 mg/L in an area between the outcrop and middip in southern Texas. The concentration
of dissolved potassium ranges from 02 mg/L along the outcrop area to 7,540 mg/L at the downdip limit of the
data in southern Texas. The concentration of dissolved bicarbonate ranges from 2 mg/L in the outcrop in
southwestern Alabama to 1,450 mg/L in a downdip area in southeastern Texas. The concentration of
] dissolved sulfate ranges from 0.4 mg/L in the outcrop area west of the Mississippi River to 5,300 mg/L near

the downdip limit of the data in southern Texas. The concentration of dissolved chloride ranges from 02
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areal distribution of the concentration of dissolved solids, temperature, the primary water types, pH, and the ]

concentrations of dissolved calcium, magnesium, sodium, potassium, bicarbonate, sulfate, chloride, and silica. / mg/L in the middip area of southern Mississippi to 137,000 mg/L in the downdip area of southern Texas.

Also included are five maps showing the areal distribution of the milliequivalent ratios of (1) magnesium to e The concentration of silica ranges from 12 to 856 mg/L. However, in most of permeable zone E the

calcium, (2) magnesium plus calcium to bicarbonate, (3) magnesium plus calcium to sodium plus potassium, ° =2 concentration ranges from 10 to 50 mg/L.

(4) bicarbonate to sulfate, and (5) bicarbonate to chloride. The maps of constituent ratios are included for

comparison with the same constituent ratios commonly reported for seawater and for water used for specific Fi 1.--L ti f stud The milliequivalent ratio maps of constituents in water from permeable zone E show areal distributions

purposes such as industry and public supply. The ratios also have been used to show trends that may indicate igure 1.--Location oI study area. and any trends in ratios from the outcrop area to the downdip limit of the data. The milliequivalent ratio of

major controls on the chemistry of the ground water. EXPLANATION magnesium to calcium ranges from less than 0.01 in southern Texas to 52 near the outcrop in southwestern
Alabama and the map shows no areal trend. The milliequivalent ratio of magnesium plus calcium to

bicarbonate (MgCa:HCO3) ranges from less than 0.01 in the middip area east of the Sabine arch to 1,140 in a
COASTAL LOWLANDS AQUIFER SYSTEM downdip area in southern Texas. The MgCa:HCO3 ratio generally increases in a downdip direction in areas
The maps in this report are based primarily on data from the US. Geological Survey’s National Water between the Sabine arch and the Mississippi River and between the San Marcos arch and the Rio Grande.
Data Storage and Retrieval System (WATSTORE) and data from the Texas Department of Water Resources The MgCa:HCOj3 ratio increases from outcrop to middip and decreases from middip to downdip in the area
(Pettijohn, 1988). The data were screened as explained by Pettijohn (1986) and values were posted on maps in OUTCROP OF PERMEABLE ZONE E between the Sabine arch and the San Marcos arch. The milliequivalent ratio of magnesium plus calcium to
each 100-square-mile area where data exist. The 100-square-mile areas are the same as those illustrated by sodium plus potassium (MgCa:NaK) ranges from less than 0.01 near the downdip limit of the data in southern
Grubb (1987, p. 115) and used for simulation of ground-water flow by Williamson (1987) and Williamson and Mississippi to 8.9 in the outcrop west of the Mississippi River. The MgCa:NaK ratio generally decreases from
the outcrop to the downdip limit of the data in the area from the Sabine arch southwestward to the Rio
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