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ABSTRACT 

This report describes the subsurface distribution of rocks of 

Cretaceous to Late Jurassic(?) age in the Atlantic. Coastal Plain, 

South Carolina and Georgia, and examines their potential for deep-well 

waste storage. For mapping purposes a waste-storage "operational 

unit" is established and defined. It is a sand or sandstone layer, 

20 feet or more in thickness, that is immediately overlain and 

underlain by a layer of shale or clay, 20 feet or more in thickness, 

and which occurs in regional chronostratigraphic units (Units A, B, 

C, D, E, F, G(?), and H(?)) of Mesozoic age in areas where each of 

these units contains nonlus4able ground water. Noni-us'pable ground 

water is defined as water that contains sodium chloride in excess of 

10,000 mg/L. 

Using a group of geohvdrologic parameters derived from or 

combining 21 categories of basic data, established from study and 

interpretation of well cuttings and geophysical logs, a series of 

32 regional maps and 8 stratigraphic cross sections was constructed. 

For each of the eight geologic units delineated in the subsurface, 

the maps illustrate the distribution of waste-storage potential in 

terms of areal extent, depth below land surface, sand-shale 

Gowce771-7-421-1‘0 -)-7 
geometry, and the approximate sodium chloride w-lat. of a unit's 

noniusfable ground water. 
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/A (" 
In areas where the geologic units contain non.kusable ground 

water, the depth below land surface and the thickness of potential 

waste-storage reservoir and reservoir-seal combinations are variable. 

The range in variability appears to be broad enough to meet the 

need for a wide choice among the geologic requirements that would 

normally be considered in selecting specific waste-storage sites for 

detailed examination. 
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INTRODUCTION 

As part of the U.S. Geological Survey's waste storage research 

program a series of studies is being conducted in the Atlantic Coastal 

Plain. Their purpose is to assess potential for the deep-well emplace-

ment of liquid waste into that part of the regional sediment mass 

which lies below the deepest zones containing usable ground waters. 

For purposes of the current study usable ground water is considered 

to be that which contains less than 10,000 mg/L dissolved solids. 

South Carolina has a policy that forbids issuing permits for 

waste injection wells, and no permits have been issued in Georgia 

(Walker and Cox, 1976, p. 49 and 79). The U.S. Geological Survey does 

not advocate that waste be stored in the subsurface, but it does 

recognize that, in some cases, injection of industrial wastes may be 

the most environmentally acceptable alternative available to a waste 

generator or regulator. 

This report presents the results of the study conducted in parts 

of South Carolina and Georgia (fig. 1). The report assesses the 

region-wide potential for waste storage in the deep subsurface. It 

contains interpretations and conclusions derived from analysis, 

synthesis and extrapolation of structural, stratigraphic, and 

hydrologic data. These data were obtained from a relatively small 

number of widely scattered boreholes, chiefly oil tests, in a sparsely 

drilled region. The study is a continuation of previous studies 

undertaken in the area extending from New York through North Carolina 

(See Brown, Miller, and Swain, 1972; Brown and Reid, 1976). 
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In the northern part of the Atlantic Coastal Plain, North 

Carolina through New Jersey, the geohydrologic conditions are such 

that the chief waste-storage target sections occur in rocks of 

Comanchean and Coahuilan age in areas where these rocks lie at depths 

greater than 1,500 feet below mean sea level (Brown and Reid, 1976). 

In the southern part of the Atlantic Coastal Plain, South Carolina 

through Georgia, different geohydrologic conditions prevail. For 

example, in the southern part some rocks of Gulfian age contain 

nonusable ground water, whereas to the north they contain usable 

ground water in onshore areas. Also, and except in a small area in 

southwestern Georgia, rocks of Coahuilan age are absent and rocks of 

Comanchean age either have a limited areal distribution or a 

limited thickness in many areas where they contain nonusable ground 

waters. Because of the different geohydrologic conditions that 

prevail in the northern and southern segments of the Atlantic Coastal 

Plain, Gulfian, as well as Comanchean and Coahuilan rocks, are 

included in the southern-segment, waste-storage study whereas only 

Comanchean and Coahuilan rocks were included in the northern-segment 

study. 
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PREVIOUS WORK 
1 

In the project area numerous local and multi county reports 

have been published that describe and discuss elements of the region's 

hydrogeologic system. In Georgia, the various publications of 

P. L. and E. R. Applin and of S. M. Herrick are of particular 

importance in that they contain the basic elements of interpretive 

subsurface structure and stratigraphy that customarily have been 

used by subsequent investigators to describe the subsurface geology 

of the Georgia Coastal Plain. In South Carolina little quantitative 

information of mappable quality is available for the deep subsurface. 

In general, this is due to the lack of deep oil tests, the lack of 

cores and cuttings from all but a few "key')wells, and obscure or 

non*xistent well records for many of the deep water wells drilled 
V/ 

throughout the South Carolina Coastal Plain. Of the publications 

that discuss the geology of the project area in a regional context, 

those of Grover E. Murray, Jr. and John C. Maher are particularly 

important contributions. 
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Original accounts and reviews of both local and regional structure 

and subsurface stratigraphy in the project area include, among others, 

the publications of Applin and Applin (1944, 1947, 1964, 1965, 1967), 

E. R. Applin (1955), P. L. Applin (1951), Arden (1974) Bonini and 

Woolard (1960), Bridge and Berdan (1952), Brown (1974), Callahan 

(1964), Cramer (1969, 1974), Forgotson (1958, 1963), Herrick (1961), 

Herrick and Vorhis (1963), Hull (1962), King (1961), Maher (1965, 

1971), Marine and Siple (1974), Marsailis (1970), McLean (1960), 

Milton (1954), Milton and Hurst (1965), Milton and Grasty (1969), 

Murray (1956, 1961), Olson and Glowacz (1977), Patterson and Herrick 

(1971), Pressler (1947), Prettyman and Cave (1923), Rainwater (1968, 

1970a, 1970b), Richards (1945, 1948, 1967), Sever (1964, 1965), 

Siple (1958, 1959, 1967), Stephenson (1914, 1928), and Woolard, 

Bonini and Meyer (1957). 
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Brown, Miller, and Swain (1972) described the structural-

stratigraphic framework and spatial distribution of permeability for 

the northern half of the Atlantic Coastal Plain, New York to North 

Carolina. Basic data, concepts, and conclusions from that report 

were used by Brown and Reid (1976) to evaluate the waste-storage 

potential of selected segments of the Mesozoic aquifer system in the 

northern half of the Atlantic Coastal Plain. The present report 

extends and incorporates elements of these two previous reports -- it 

extends into South Carolina and Georgia the MeSozoic segments of the 

stratigraphic framework described by Brown, Miller, and Swain (1972) 

and it incorporates the technique used to evaluate waste-storage 

potential that was introduced and implemented by Brown and Reid 

(1976). 
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METHOD OF APPROACH 

In sedimentary basins that may have deep-well, waste-storage 

potential a fundamental geologic requirement is the presence, below 

zones of useable ground water, of porous and permeable strata, 

sufficiently thick and capable of receiving a given type and volume 

of waste, that are immediately overlain and underlain by relatively-

impermeable strata, sufficiently thick and capable of retarding the 

migration of waste into overlying and underlying segments of a 

ubiquitous hydrologic system. The determinant criteria -- position, 

permeability and thickness -- are mutually applicable to strata that 

have either reservoir or reservoir-seal potential. 
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When investigating the geologic potential of specific waste-

storage sites in situations where type and volume of waste are known, 

the geologic information required by management for making an 

evaluation at each site is obtained by assessment and quantification 

of data available regionally and from drilling and testing several 

closely-spaced, oni-site boreholes. When, as in the present case, the 

problem is to assess the variable geologic potential for waste storage, 

as it may or may not exist, in a sparselyidrilled, multiistate area 

and in situations where type and volume of potential waste are 

unknown, a different type of exploration technique must be used. One 

such technique (Brown and Reid, 1976) consists of selecting and 

defining a widely4distributed combination of strata with both reservoir 

and reservoir-seal potential for a seemingly wide variety of waste 

types and showing its subsurface distribution and physical attributes 

by means of maps, charts and graphs. The purpose of this technique 

is to screen extensive geographic areas in order to delineate areas 

that do and do not have waste-storage potential so that limited 

waste-exploration budgets can be used to best advantage in the areas 

that have the greatest potential. 

18 



In most sedimentary basins several types and combinations of 

strata with reservoir and reservoir-seal potential can be identified 

in individual boreholes. The reasons for their occurrence are mani-

fold and often complex in a geologic sense. However, one such 

combination usually is dominant and widely distributed throughout 

large segments of any basin. Its dominance and relative wide-scale 

distribution are a function of the interaction of tectonic forces and 

the sedimentologic responses that characterize each particular 

basin. A reconnaissance study of cuttings and geophysical logs from 

a few widelylscattered wells in a basin, generally is sufficient for 

purposes of recognizing the dominant combination. 
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From such a reconnaissance study in the project area (fig. 1), 

the dominant combination of strata with waste-storage potential was 

judged to consist of porous and permeable sand or sandstone that is 

immediately overlain and underlain by relatively-impermeable clay or 

shale. For practical reasons and in consideration of economic and 

safety constraints an arbitrary thickness value of 20 feet or more 

may be assigned to both types of strata that comprise the potential 

reservoir and reservoir-seal combination. Thus, by preliminary 

definition, the dominant combination of strata with waste-storage 

potential in the project area consists of: 

A sand or sandstone layer, 20 feet or greater in thickness, 

that is directly underlain and overlain by a clay or shale 

layer, 20 feet or greater in thickness, 
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A major constraint inherent in the process of delineating 

potential waste-storage reservoirs within an aquifer system is that 

the potential reservoirs must lie below zones of useable ground 

water. The distinction between useable and noni-usfable ground water 

generally is based on the amount of dissolved solids present in the 

water. However, there is no specific value that is generally 

accepted for dissolved solids which serves to differentiate usable 

from nonlusfable ground waters. For purposes of this report usable 

ground water is defined as water that contains less than 10,000 ng/L 

dissolved solids -- a little less than one third of the approximately 

35,000 mg/L dissolved solids present in sea water. 

/1 
In the deeply-buried parts of what is essentially a nonlcarbonate, 

sand-shale (aquifer-aquiclude) system in the project area, the amount 

of dissolved solids in ground water is about equivalent to the amount 

of sodium chloride for all practical purposes. Therefore, it 

follows, that in order for aquifers to have waste-storage potential 

in the project area they must contain water with a sodium chloride 
40.71 ce 

content greater than 10,000 mg/L. 
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On the basis of their distribution in the subsurface, their 

de 7,eelfrniti 0"a.) 

sand-shale geometry, and calculation of the sodium chloride csout464,... 

of their contained waters, eight geologic units of Mesozoic age were 

judged to have some possible potential for waste storage in the 

project area. They are the regional chronostratigraphic units 
• 

A, B, C, D, E, F, G, and J. These units, that range in age from Late 
v •t 

4-- ttle44 
Cretaceous to Early CretaceousWurassic(?), were defined, described, 

mapped, and illustrated by Brown, Miller,and Swain (1972) in the 

,444, 
northern part of the Atlantic Coastal Plain. They were mapped 

throughout the subsurface in South Carolina and Georgia during this
ite 

study and their areal distribution, thickness, and waste-reservoir 

potential are shown on the maps and stratigraphic sections in this 

report. Previously, Brown and Reid (1976) described and illustrated 

the waste-storage potential of Units F, G, and H in the northern 

part of the Atlantic Coastal Plain. 

With the selection of specific geologic units and establishment 

of a limiting value for the sodium chloride concentration in aquifer 

waters having waste-storage potential, our original definition of a 

0.1 

sand-shale combination with reservoir potential can be amended so 

as to define a potential waste-storage reservoir "operational unit" 

for mapping purposes in the project area as follows: 

2") 



A sand or sandstone layer, 20 feet or greater in thickness, 

that is directly underlain and overlain by a shale or clay 

layer, 20 feet or greater in thickness, and which occurs in 

Units A, B, C, D, E, F, G, or H, where each of these units 

contains waters that have a sodium chloride concentration 

greater than 10,000 mg/L 

Once defined, the extent and distribution of the waste-storage 

"operational unit" can be determined by mapping Units A through H in 

the subsurface, by determining the relative position and thickness 

of their sand-shale layers, and by determining the concentration 

of sodium chloride in their contained waters. 

Using these procedures the purposes of this report are to 

determine the presence or absence of the waste-storage operational 

unit in the project area and to list and evaluate some of the 

geohydrologic factors that control its incidence of occurrence and 

distribution. 
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BASIC DATA AND DERIVATION OF MAPPABLE GEOLOGIC PARAMETERS 

Compilation and interpretation of the data for the several 

segments of the project were made jointly or separately by the 

authors. 

Philip M. Brown planned the project, directed the work, 

correlated the sections, and wrote the report. Donald L. Brown 

calculated the salinities of formation)( waters from calibrated 

geophysical logs, determined the sand-shale geometry in key wells, 

and was chiefly responsible for preparation of the maps, some of 

which were modified from computer-drawn maps derived from basic 

project data. Marjorie S. Reid organized the basic well-data, 

prepared the stratigraphic cross sections, the well-data tables, and 

other illustrative material. Orville B. Lloyd, Jr.,assisted in the 

calculation of map values and preparation of the maps and was 

chiefly responsible for determining the accuracy of final map copy. 
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Subsurface data, derived from the study of well records, well 

cuttings and cores, and geophysical logs for about 400 wells were 

examined during the course of the investigation. Eighty-eight wells 

were selected as having representative data of specific value for 

either regional mapping or waste-storage purposes. They comprise the 

key-well network. Their location is shown on plate 1. Geohydrologic 

data for wells in the key-well network are listed on the well-data 

sheets in this report. On those sheets and throughout the report 

the wells are identified in the manner described by Brown, Miller, 

and Swain (1972, p. 35-36). Because of space limitations State and 

County names used in the well citations are abbreviated throughout 

the report. The abbreviations used for the counties in which key 

wells are located are as follows: 
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Georgia 

Appling AP Houston HO 
Atkinson AT Jeff Davis JD 
Brantley BRA Laurens LA 
Brooks BRO Liberty LI 
Calhoun CAL Lowndes LOW 
Camden CAM Mitchell MIT 
Charlton CHR Montgomery MO 
Chatham CHA Pierce PI 
Clinch CLI Pulaski PU 
Coffee COF Screven SCR 
Colquitt COQ Seminole SE 
Crisp CRP Stewart ST 
Decatur DE Sumter SU 
Dodge DOD Telfair TEL 
Dooly DOO Thomas THO 
Dougherty DOG Toombs TOO 
Early EA Treutlen TR 
Echols EC Wayne WAY 
Glynn GLY Wheeler WH 

North Carolina 
Brunswick BR 

South Carolina 

Aiken AK Dorchester DOR 
Barnwell BW Georgetown GEO 
Beaufort BEAU Horry HO 
Charleston CHN 
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