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9C =5/9 (°F - 32).
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States and Canada, formerly called Sea Level Datum of 1929.
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Geophysical Surveys of Country Pond and
Adjacent Wetland, and Implications for
Contaminant-Plume Monitoring, Kingston,

New Hampshire, 1998

By Joseph D. Ayotte, Thomas J. Mack, and Craig M. Johnston

Abstract

Contaminants from a hazardous-waste site
have moved downgradient though a wetland and
beneath Country Pond in Kingston, New
Hampshire. This pond is a recreational resource
for the area and is bordered by homes and
seasonal camps that use onsite wells for water
supply. Geophysical profiles, ground-penetrating
radar, and electromagnetic-terrain-conductivity
surveys provide information about the various
lithologies and the position of the contaminant
plume. Contour maps of the elevations of
surfaces of various lithologies indicate that the
sand surface beneath the relatively flat organic
sediment surface is irregular. Terrain-
conductivity data identify several anomalies, most
of which are related to the thickness of the water
column and organic sediments overlying the sand.
One notable exception, however, is a large
anomaly (high terrain conductivity) along the
northwestern part of the wetland and pond area,
which probably represents a contaminant plume,
moving through the sand unit beneath the wetland
and pond. Existing test-boring data were used to
confirm the results of the geophysical surveys.
The existing monitoring-well network does not
adequately intersect the contaminant plume or
provide a means to monitor plume concentration.

INTRODUCTION

Country Pond, a 280-acre pond, is a recreational
resource for the Kingston area and is bordered by
homes and seasonal camps that use onsite wells for
water supply. The extent and migration of ground-
water contamination towards the pond, which is
immediately downgradient (east) of a hazardous-waste
U.S. Environmental Protection Agency (USEPA)
Superfund site (fig. 1), is a concern for local residents
and those using the pond for recreational activities.
The U.S. Geological Survey (USGS), in cooperation
with the USEPA, Waste Management Division,
Region I, mapped subsurface sediments in the
wetlands that drain to Country Pond by use of
geophysical methods to determine the location of a
contaminant plume and evaluate a monitoring-well
network.

Purpose and Scope

This report describes the results of geophysical
investigations of glacial and post-glacial deposits near
a former container manufacturing site. The are~
investigated includes parts of a wetland area to the east
of the former site and parts of Country Pond adjacent
to the marsh. Included in the report are geophysical
profiles that provide information about the various
lithologies, and contour maps of the elevation cf
surfaces of various lithologic units and the thickness
of an organic material layer and terrain conductivity.
Test-boring data were used to confirm the resul's of
the geophysical surveys. The existing monitoring-
well network was evaluated in relation to the results of
this study. The investigation was limited to the
wetland and pond east of the former container
manufacturer’s waste-disposal site (fig. 1).
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The wetland is a topographic low, which
generally receives ground water from surrounding
upland areas. Discharge from the wetland is naturally
channeled towards the pond in the direction of North
and South Brook (fig. 1). The conductivity surveys
from this study and previous water-quality sampling
indicate that a contaminant plume is concentrated
along the northern part of the wetland adjacent to, and
along, North Brook. Existing monitoring wells are
located approximately in the center of this plume and
probably in or at the base of the glacial aquifer.
Screen lengths of existing monitoring wells in the
wetland are not known and could be too long or in the
wrong vertical locations to effectively monitor the
concentrations of the contaminant plume. The current
monitoring wells provide limited longitudinal, and no
transverse, coverage of the plume and do not provide
information on vertical stratification of the plume.
The construction of monitoring wells towards the
leading edge of the plume, and beneath the pond, are
short screened and well documented (Mack, 1995),
but do not assess the leading edge of the plume
beneath the pond. Maintaining monitoring wells in the
pond to address the leading edge of the plume,
however, would not be feasible as the wells are in an
area of considerable boat traffic.

A well network to effectively monitor the
concentration of contaminants in this plume could be
constructed by establishing sampling points that bisect
the axis of the plume at multiple depths. This network
would create a vertical “plane” of sampling points at a
point where most of the ground-water fluxes would
occur from the wetland to the pond through the
underlying outwash aquifer. Such a network would
provide measurements of the direction and vertical
gradient of ground-water flow at the wetland and pond
interface and would permit sampling of the
contaminant plume and uncontaminated background
water. If located immediately shoreward of the
wetland-pond boundary, the wells could be protected
and maintained for a long period of time. Such a
network, sampled at regular intervals with consistent
methods, would allow for monitoring of the
concentration of the plume or evaluating the natural
attenuation of contaminants (U.S. Environmental
Protection Agency, 1998).

SUMMARY AND CONCLUSIONS

Contaminants from a former hazardous-waste
site are moving downgradient though a wetland and
beneath Country Pond at Kingston, New Hampshire.
Geophysical profiles and data provide information
about the various lithologies and the position of the
electrically conductive part of this contaminant plume.
Contour maps of the elevations of surfaces of various
lithologies indicate that the sand surface beneath the
relatively flat organic sediment surface is highly
irregular. Terrain-conductivity data identify several
anomalies, most of which are related to the thickness
of the water column and organic sediments overlying
the sand. One notable exception, however, is an
elongated anomaly along the northwestern part of the
wetland and into the pond, where the anomaly is not
related to deep depths of sand. This anomaly is
probably indicative of a contaminant plume, moving
through the sand unit beneath the wetland and pond.
Existing test-boring data confirm the interpretation of
the geophysical surveys.
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