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INTRODUCTION

The Guif Coast Regional Aquifer-System Analysis (GC RASA) is a study of regional aquifers composed
of sediments ofmosﬂyCcnomoicagcthatunderlieaboutm,(ll)mizoftthulfCoastaIPlaininparts of
Alabama, Arkansas, Florida, Illinois, Kentucky, Missi;sli'gpi, Missouri, Tennessee, and Texas and all of
Louisiana (fig. 1). The study also includes about 60,000 mi“ 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; and
Weiss, 1990).

Permeable zone D is part of the coastal lowlands aquifer system and is composed mostly of middle
Miocene deposits. Typically the deposits are complexy interbedded sands, silts, and clays (Hosman, 1991).
Areas of maximum sand percentage (greater than 60 percent) generally occur in a band near and roughly
parallel to the coast across Texas, Louisiana, Mississippi, and Alabama. The area of maximum sand
percentage extends updip into the outcrop area in Texas near the Texas-Louisiana border. Lobes of sand
percentage greater than 60 percent extend downdip from the outcrop areas in southern Texas, central
Mississippi, and southwestern Alabama but are not connected to a coastal band of greater sand percentage
(Weiss, 1990). The relation of permeable zone D to overlying and underlying units is shown in figure 3. Zone
D averages about 1,760 ft in thickness and generally dips from the outcrop area toward the Gulf of Mexico at
about 55 to 80 ft/mi. Ground-water pumpage from permeable zone D was about 320 Mgal/d during 1985
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SUMMARY AND CONCLUSIONS

The water chemistry of permeable zone D (middle Miocené deporits), which is part of the coastal
lowlands aquifer system, is presented in 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 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 15 to more than 3,000 mg/L along the outcrop, 500 to
35,000 mg/L near middip, and 35,000 to 232,000 mg/L in downdip arcas. 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 12 degrees Celsius in the outcrop area to 110 degrees Celsius along the coastline of southeastern
Louisiana.

The primary water types in permeable zone D, which are based on the most frequently observed type
(mode) in each 100-square-mile area, are calcium and sodium bicarbonate from the outcrop to middip areas
east of the San Marcos arch and sodium chloride from middip to downdip areas and in the area southwest of
the San Marcos arch. The pH ranges from 4.7 in a downdip area in southern Louisiana to 9.1 in a middip
area in southeastern Louisiana.

The concentrations of major ions generally increase from the outcrop to the downdip limit of the data.

(Mesko and others, 1990). 30° The concentration of dissolved calcium ranges from 0.1 mg/L at the outcrop to 21,600 mg/L near the coastline
of southern Texas. The concentration of dissolved magnesium ranges from about 0.07 mg/L in areas from
The Gulf Coast RASA is part of the US. Geological Survey’s Regional Aquifer-System Analysis program. outcrop to middip to 1,310 mg/L in a downdip area in southeastern Texas. The concentration of dissolved
The pro; began in 1978 and is designed to provide an understanding and assessment of the Nation’s sodium ranges from 1.4 mg/L in the outcrop area of southwestern Alabama to 85,300 mg/L in the Continental
program began gn P!
ground-water resources on a regional basis (Bennett, 1979). A summary of progress in the RASA program Shelf area off the southeastern coast of Louisiana. The concentration of dissolved potassium ranges from 0.1
through 1984 was given by Sun (1986), and progress on the Gulf Coast RASA was reported by Grubb (1987) mg/L in outcrop and middip areas east of the Mississippi River to 489 mg/L in the Continental Shelf area off
and Williamson and others (1990). the southeastern coast of Louisiana. The concentration of dissolved bicarbonate ranges from 3 mg/L in the
outcrop area of southwestern Alabama to 1,900 mg/L in the Continental Shelf area off the southeastern coast
Purpose and Scope of Louisiana. The concentration of dissolved sulfate ranges from 02 mg/L in outcrop areas in southwestern
Alabama to 5,700 mg/L in southern Texas. The concentration of dissolved chloride ranges from 0.4 mg/L in
This report describes the water chemistry of permeable zone D (middle Miocene deposits), one of five updip areas east of the Sabine arch to 142,000 mg/L in the Continehtal Shelf area southeast of the Louisiana
units in the coastal lowlands aquifer system that had substantial pumpage (320 Mgal/d) during 1985 (Mesko coastline. The concentration of silica ranges from 2 mg/L in a downdip area in southern Louisiana to 98
and others, 1990, p. 14). The purpose of this report is to present mapped data that show the areal distribution mg/L in the outcrop in southern Texas.
of the concentration of dissolved solids and temperature, the primary water types and pH, and the
concentrations of calcium, magnesium, sodium, potassium, bicarbonate, sulfate, chloride, and silica. Also The milliequivalent ratio maps of constituents in water from permeable zone D show areal distributions
included are five maps showing the areal distribution of milliequivalent ratios of (1) magnesium to calcium, F 1 -y ti f t d r and any trends in ratios from updip to the downdip limit of the data. The milliequivalent ratio of magnesium
(2) magnesium plus calcium to bicarbonate, (3) magnesium plus calcium to sodium plus potassium, (4) igure . ocation Of stuay area. to calcium ranges from 0.01 near the coastline in southern Texas to 7 along the outcrop in southwestern
bicarbonate to sulfate, anq (5) bicarbonate to chloride. The maps of constituent ratios are included for EXPLANATION Alabama and shows no general areal trend. The milliequivalent ratio of magnesium plus calcium to
comparison with the constituent ratios commonly reported for sea water and for water used for specific bicarbonate ranges from less than 0.01 in southwestern Mississippi to 1,810 in southern Texas and generally
purposes such as industry and public supply. The ratios also have been used to show treads that may indicate increases from middip to the downdip limit of the data. The milliequivalent ratio of magnesium plus calcium
major controls on the chemistry of the ground water. COASTAL LOWLANDS AQUIFER SYSTEM to sodium plus potassium ranges from less than 0.01 in middip areas of southwestern Louisiana to 52 in
southwestern Louisiana and generally decreases from the outcrop to the downdip limit of the data.
Compilation of Maps
- PUTEROPCOF PERMEARLE SONE R The milliequivalent ratio of bicarbonate to sulfate ranges from 0.02 at the coastline in southern Texas to
The maps in this report are based primarily on data from the US. Geological Survey’s National Water 1,430 updip in central Louisiana and appears to have no trend. The milliequivalent ratio of bicarbonate to
Data Storage and Retrieval System (WATSTORE) and data from the Texas Department of Water Resources - VICKSBURGJACKSON CONFINING UNIT chloride (HCO3:CI) ranges from less than 0.01 along the downdip limit of the data in southern Louisiana to
ghettiiohn, 1988). ’Il'he datawms;ar:na:] as o'lgelmlned byPcrtllnjtl)]hn (1986) angnvalueswemposted{l on m:;abu; 183 in the mi:dip area o:‘s:uﬂmstem Mﬁah:uhco(;lﬂiogag) ratio g::}n:sml;y mca;n;sm f;om the outcrop
00-square-mile area where exist. 00-square-mile areas are the same as those illustra > to middip and decreases from middip to downdip limit east of ine and decreases from
Grubb (1987, p. 115) and used for simulation of ground-water flow by Williamson (1987) and Williamson and 7/ R P RIT EEN 36”4 REWTmWEST SOUTHEAST outcrop to the downdip limit of the data west of the Sabine arch,
others (1990). .
——— in chemical T R — . ; \ J TEXAS COASTAL UPLANDS AQUIFER FEET COASTAL UPLANDS COASTAL LOWLANDS AQUIFER SYSTEM
These maps s onal trends properti ntrations of dissolved solids, major SYSTEM 2000 — AQUIFER SYSTEM -
ions, and values for pH and temperature vary with depth within the aquifer. Point values can be smaller or
larger than the values shown on the map, depending on whether the point is at the top or bottom of the MIDWAY CONFINING UNIT SEA EDCE OF CONIRENIAIGHEL T
aquifer. Because there are clusters of sampling sites at some locations, the median value of a property or LEVEL &
constituent in each 100-square-mile area was selected for constructing maps. The density of sampling sites in s q’/),,,ev L
each 100-square-mile area is shown as an inset on each of the maps of the respective property or constituent. %
The number of sampling sites per interval is indicated on the bar graph included with each map. The number
of 100-square-mile areas and a summary of median values in 100-square-mile areas for each constituent, AR i SELECTED REFERENCES
property, and ratio are shown in table 1.
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