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CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To obtain

inch (in.) 25.40 millimeter

mile (mi) 1.609 kilometer

foot (ft) 0.3048 meter

gallon per minute (gal/min) 0.00006309 cubic meter per second

Vertical datum: 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.




Identification of Potential Water-Bearing Zones
by the Use of Borehole Geophysics
in the Vicinity of Keystone Sanitation Superfund Site,
Adams County, Pennsylvania,
and Carroll County, Maryland

By Randall W. Conger

ABSTRACT

Between April 23, 1996, and June 21, 1996, the U.S. Environmental Protection Agency contracted
Haliburton-NUS, Inc., to drill four clusters of three monitoring wells near the Keystone Sanitation Superfund
Site. The purpose of the wells is to allow monitoring and sampling of shallow, intermediate, and deep water-
bearing zones for the purpose of determining the horizontal and vertical distribution of any contaminated
ground water migrating from the Keystone Site. Twelve monitoring wells, ranging in depth from 50 to 397.9 feet
below land surface, were drilled in the vicinity of the Keystone Site. The U.S. Geological Survey conducted
borehole-geophysical logging and determined, with geophysical logs and other available data, the ideal
intervals to be screened in each well. Geophysical logs were run on four intermediate and four deep wells, and
a caliper log only was run on shallow well CL-AD-173 (HN-1S). Interpretation of geophysical logs and existing
data determined the placement of screens within each borehole.

INTRODUCTION

The Keystone Sanitation Superfund Site was an active landfill that accepted household. municipal. and
some industrial and construction wastes from before 1966 until April 1990. In 1982, the Pennsylvania
Department of Environmental Protection discovered volatile organic compounds (VOC’s) in an on-site
monitoring well and a nearby spring. Subsequent sampling by the U.S. Environmental Protection Agency
(USEPA) in 1984 confirmed the presence of VOC’s in off-site residential wells.

In 1987, the Keystone Site was added to the National Priorities List. The USEPA took the lead on the
Remedial Investigation/Feasibility Study (RI/FS) in 1989. The purpose of the RUFS was to evaluate the nature
and extent of hazardous contamination and determine cost-effective remediation alternatives for the Keystone
Site. In 1990, a Record of Decision (ROD) was signed by USEPA that specified a landfill cap and ground-water
withdrawal and treatment as the remedies for contamination from the landfill site (Operable-Unit 1). In
addition, the ROD provided for further study of off-site Operable-Unit 2 (OU-2) contamination. An RI/FS for
OU-2 is currently being conducted by Haliburton-NUS, Inc. (NUS), to characterize the nature and extent of
hazardous contamination and determine cost-effective remediation alternatives for off-site contamination.




Purpose and Scope

This report evaluates borehole geophysical-log data from nine boreholes in the vicinity of the Keystone
Site. The borehole geophysical logs were run from April 23, 1996, to June 21, 1996. In 1996, the U.S.
Geological Survey (USGS), in cooperation with the USEPA, conducted a geophysical investigation in vicinity
of Keystone Sanitation Superfund Site. The purpose of this investigation is to identify potential water-bearing
zones to screen and monitor in each borehole by the use of geophysical data and television camera surveys
(borehole video logs). Caliper, natural-gamma (gamma), single-point-resistance, fluid-resistivity, fluid-
temperature, and borehole-flow (heat-pulse-flowmeter) logs were collected in eight boreholes. Borehole video
logs were collected in six boreholes. A caliper log only was collected in CL-AD-173.

ription of r

The study area is located on the USGS, Littlestown, Maryland-Pennsylvania, 7.5-minute topographic
quadrangle map. The Keystone Site is located on a 40-acre tract of land in Union Township, Adams County,
Pa., less than 0.2 mi from the Maryland state line (fig. 1).

The Keystone Site and surrounding study area are situated in the Piedmont Upland Physiographic Section
of the Piedmont Physiographic Province. The physiography of the area is characterized by broad, rolling
uplands with some steep-sided valleys. The area is underlain predominantly by the Marburg Schist of pre-
Cambrian to Cambrian age. These rocks are mapped as the Babylon Phyllite Member of the Marburg Formation
in Maryland. The Marburg Schist is a muscovite-chlorite-albite-quartz schist, which is bluish-gray to silvery-
green in appearance (Haliburton-NUS, Inc., written commun., 1995, p. 2-7). About 2,300 ft northwest of the
Keystone Site, the area is underlain by the Antietam and Harpers Formations of Cambrian Age. These similar
formations, which are mapped together, consist of quartzite, quartzose-schist, phyllite, and albite-mica schist
(Haliburton-NUS, Inc., written commun., 1995, p. 2-9). The bedrock is overlain by a highly variable thickness
of saprolitic, clayey regolith, which grades into competent bedrock. Average thickness of the regolith is about
45 ft (Haliburton-NUS, Inc., written commun., 1995, p. 2-9).

Ground water is in the pore spaces of the regolith and fractures of the bedrock. Preliminary investigations
from NUS indicated that most ground water is stored at shallow depths (less than 45 ft) within the regolith
because of its greater porosity compared to the fractured schist, phyllite, and quartzite bedrock. The saturated
regolith and shallow, fractured bedrock are well connected hydraulically at the site as evidenced by water-level
fluctuations caused by pumping (Haliburton-NUS, Inc., written commun., 1995); however, below depths of
about 150 ft, a good connection between the water-bearing fractures and regolith is less certain. Most
significant water-bearing zones are found within the bedrock at depths less than about 150 ft (Haliburton-NUS,
Inc., written commun., 1995, p. 2-16).

The potential for ground-water movement is, in general, from topographic high areas to discharge areas
in valleys (Haliburton-NUS, Inc., written commun., 1995, p. 2-16). Ground-water-flow paths are believed to be
short; thus, most discharge should occur to local springs and streams. However, specific flow paths of ground
water are more difficult to characterize because they can be affected greatly by the anisotropy of the foliated
bedrock and the heterogeneity of the water-bearing zones.























































