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CONVERSION FACTORS, VERTICAL DATUM, ABBREVIATIONS, AND ACRONYMS

Multiply By To obtain

inch (in.) 2.54 centimeter

inch per year (in./yr) 2.54 centimeter per year
foot (ft) 0.3048 meter

foot per day (ft/d) 0.3048 meter per day

foot per day (ft/d) 0.0003528 centimeter per second
foot per foot (ft/ft) 1.0 meter per meter
square foot per day (ft?/d) 0.09290 square meter per day
acre 4,047 square meter

mile (mi) 1.609 kilometer

gallon per day (gal/d) 3.785 liter per day

gallon per dasy per foot [(gal/d)/ft]  12.42 liter per day per meter
cubic foot (ft”) 0.02832 cubic meter

Water temperature in degrees Celsius (°C) can be converted to degrees Fahrenheit (°F)

by using the following equation:

°F = 1.8(°C) + 32

Sea level: In this report “sea level” refers to the National Geodetic Vertical Datum
of 1929 -- a geodetic datum derived from a general adjustment of the first-order level
nets of the United States and Canada, formerly called Sea Level Datum of 1929.

The use of trade, product, industry, or firm names in this report is for identification
or location purposes only, and does not constitute endorsement of products by the U.S.
Government, nor impute responsibility for any present or potential effects on the natural

resources.
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ABSTRACT

A long history of industrial and commercial use of the National Park Service
property and adjacent properties located in downtown Charleston, South Carolina, has
caused extensive contamination of the shallow subsurface soils and water-table aquifer.
The National Park Service property is located adjacent to a former manufactured-gas
plant site, which is the major source of the contamination. Contamination of this
shallow water-table aquifer is of concern because shallow ground water discharges to
the Cooper River and contains contaminants, which may affect adjacent wildlife or
human populations.

The geology of the National Park Service property above the Ashley Formation of
the Cooper Group consists of two Quaternary lithostratigraphic marine units, the
Wando Formation and Holocene deposits, overlain by artificial fill. The Wando
Formation overlies the Ashley Formation, a sandy calcareous clay, and consists of soft,
organic clay overlain by gray sand. The Holocene deposits are composed of clayey to
silty sand and soft organic-rich clay. The artificial fill, which was placed at the site to
create dry land where salt marsh existed previously, is composed of sand, silt, and
various scrap materials.

The shallow hydrogeology of the National Park Service property overlying the
Ashley Formation can be subdivided into two sandy aquifers separated by a leaky,
black, organic-rich clay. The unconfined upper surficial aquifer is primarily artificial fill.
The lower surficial aquifer consists of the Wando sand unit and is confined by the leaky
organic-rich clay. Aquifer tests performed on the wells screened in these aquifers
resulted in hydraulic conductivities from 0.1 to 10 feet per day for the upper surficial
aquifer, and 16 feet per day for the lower surficial aquifer. Vertical hydraulic gradients
at the site are typically low. A downward gradient from the upper surficial aquifer to
the lower surficial aquifer occurs throughout most of the year. A brick-lined storm-
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water-drainage archway located in the study area is a conduit for the overflow of
seawater into the surficial aquifer during exceptionally high tides.

The efficiency of intrinsic bioremediation to reduce contaminant migration in the
upper surficial aquifer at the National Park Service site was assessed to determine if, and
at what concentrations, contaminants are being transported to the Cooper River. This
assessment required incorporating hydrologic, geochemical, microbiologic, and
demographic information into a predictive solute-transport model to determine rates of
contaminant transport to the Cooper River. The transport of toluene and naphthalene
was modeled as a surrogate for the transport of aromatic and other hydrocarbon
compounds at the study area.

Laboratory estimates of the adsorption coefficients for sediments of the upper
surficial aquifer suggest preferential adsorption of naphthalene over toluene. The
adsorption coefficient of naphthalene is at least two orders of magnitude greater than
that determined for toluene. Laboratory microbial-biodegradation experiments indicate
that microorganisms present in the shallow aquifer have the potential to degrade
toluene under anaerobic and aerobic conditions, and naphthalene primarily under
aerobic conditions. Rates of microbial biodegradation are similar for both compounds
under aerobic conditions.

Flow-model calibration to the January 1994 water-table surface of the upper
surficial aquifer was achieved by specifying appropriate hydrogeologic boundary
conditions and using hydraulic conductivity values determined in the field. The brick-
lined storm-water drainage archway located in the study area was modeled to account
for ground-water discharge through this drain.

An exploratory modeling approach was used to evaluate the range of possible
solutions that approximate the transport of contaminants to the observed distributions.
Approximate toluene solute-transport conditions for January 1994 were estimated using
velocity distributions simulated by the calibrated ground-water-flow model and
simulating a constant source located on the former manufactured-gas plant property.
Predictive solute-transport results indicate that toluene will probably not reach the
Cooper River within 150 years under the current conditions observed in the field.
Additional solute-transport results indicate that ground water containing naphthalene
at concentrations ranging from 0.0 to greater than 5.0 milligrams per liter will discharge
to the Cooper River over the next 150 years.

INTRODUCTION

In 1989, the National Park Service (NPS) acquired an 8-acre site, 4 of which are
submerged, adjacent to the Cooper River in downtown Charleston, S.C., for future use
as a tour-boat dock facility for Fort Sumter National Monument. During geotechnical
testing for the tour boat dock-facility pile construction, contamination in the subsurface
soil was detected. Since then, extensive testing has documented environmental
contamination on the NPS property and adjacent areas.












































































































































































































