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CONVERSION FACTORS

Multiply By To Obtain
inch (in) 25.4 millimeter
foot (ft) 0.3048 meter
mile {mi) 1.609 kilometer
foot per nanosecond (ft/ns) 0.3048 meters per nanosecond
square mile (mi?) 2.59 square kilometer
gallon per minute (gal/min) 0.06308 liter per second

Sea Level: In this report "sea level" refers to the National Geodetic Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived
from a general adjustment of the first-order level nets of both the United States and Canada, formerly called Sea Level Datum of 192%.inch

In this report, 1 nanosecond (ns) is equal to 10w9 seconds.
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RESULTS OF GEOPHYSICAL SURVEYS OF GLACIAL
DEPOSITS NEAR A FORMER WASTE-DISPOSAL SITE,
NASHUA, NEW HAMPSHIRE

By Joseph D. Ayotte and Tracy H. Dorgan

Abstract

Geophysical investigations were done near a
former waste-disposal site in Nashua, New Hamp-
shire, to determine the thickness and infer hydrau-
lic characteristics of the glacial sediments that
underlie the area. Data will be used to help define
the ground-water-flow system near the Gilson
Road Comprehensive Environmental Response,
Compensation, and Liability Act site.

Approximately 5 miles of ground-penetrating
radar (GPR) data were collected in the study area
by use of dual 80-megahertz antennas. Three dis-
tinct radar-reflection signatures were evident from
the data and are interpreted to represent (1)
fine-grained glacial lake sediments, (2) coarse sand
and gravel and (or) glacial till, and (3) bedrock.
The GPR signal penetrated as much as 70 feet of
sediment in coarse-grained areas, but penetration
depth was generally less than 40 feet in extensive
areas of fine-grained lacustrine deposits. Geologic
features were evident in many of the profiles.
Fine-grained lacustrine deposits were the most
common of the three types of deposits identified.
Other features include deltas deposited in glacial
Lake Nashua and lobate fans of sediment deposited
subaqueously at the distal end of deltaic sediments.
Cross-bedded sands were commonly identifiable in
the deltaic sediments.

Seismic-refraction data also were collected at
five of the GPR data sites. In most cases, depths to
the water table and to the till and (or) bedrock sur-

face indicated by the seismic-refraction data com-
pared favorably with depths calculated from the
GPR data.

Test holes were drilled at three locations to
confirm depths to radar reflectors and to determine
the types of geologic material represented by the
various reflector types. Observation wells were
installed at three of the sites so that periodic water-
level measurements could be made.

INTRODUCTION

During the 1960°s and 1970’s, various waste
products, including hazardous materials, were disposed
of at a site on Gilson Road in Nashua, N.H. (fig. 1). The
State of New Hampshire received a U.S. Environmental
Protection Agency grant in 1981 to remediate the site;
since then, many ground-water investigations have been
done. Most of these investigations have concentrated
on the areas in the immediate vicinity of the disposal
site. In 1981, water from domestic wells downgradient
from the Gilson Road site was found to be contaminated
with volatile organic compounds and other hazardous
chemicals (Weston, 1989). The site is currently (1994)
undergoing remediation under the authority of the
Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980.
Much of the population within the study area is served
by a privately owned community water system;
therefore, geohydrologic data from drilled wells outside
of the hazardous-waste site are sparse. Efforts are
presently focusing on the ground-water-flow system
outside the immediate area of contamination. As part of
these efforts, a study was done by the U.S. Geological
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Survey, in cooperation with the U.S. Environmental
Protection Agency, to provide hydrogeologic
information for ongoing and future remediation
activities at this site. In addition, efforts to construct a
ground-water-flow model of the site have resulted in a
need to examine the geohydrology of the stratified-drift
deposits at and near the site.

Purpose and Scope

This report presents the results of geophysical
investigations over glacial stratified drift near the
Gilson Road waste-disposal facility and in the vicinity
of Lyle Reed Brook near its confluence with the Nashua
River. Included in the report are geophysical profiles
that provide information about the various lithologies
and, in some locations, depths to bedrock. Test-boring
data also are presented in the report and were used to
confirm the results of the geophysical surveys. The
investigation was limited to the 1-mi 2 area bounded by
Gilson Road, Countryside Drive, the Nashua River, and
Jensens River Pines trailer park (fig. 1).

Previous Investigations

The surficial geology of the Pepperell Quadrangle,
in which the study area is located, was mapped at a scale
of 1:24,000 by Koteff and Volckmann (1973). That map
report describes the various levels of glacial Lake
Nashua and associated deposits. Toppin (1987)
describes the hydrogeology of the area as part of a
regional study to map the stratified-drift aquifers and
determine their hydraulic properties. In conjunction
with the site-remediation activities, numerous
hydrogeologic studies have been done since 1980 by
private consultants, and several studies have been done
by State and Federal agencies; a review of these can be
found in Weston (1989). Previous studies, however,
have focused primarily on the areas within or near the
main area of contamination.
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GEOHYDROLOGIC SETTING

Ground water flows through three geohydrologic
units in the study area. These geohydrologic units are
(1) stratified drift, the uppermost aquifer unit, which
stores and transmits the largest quantities of water; (2)
till, a discontinuous layer between the stratified drift and
the bedrock surface that transmits only minor amounts
of water; and (3) bedrock, which transmits variable
amounts of water primarily through fractures.

Stratified Drift

The waste-disposal site and surrounding area.are
underlain by a stratified-drift aquifer composed of
glaciofluvial sands and gravels and glaciolacustrine fine
sands and silt that were deposited in and near glacial
Lake Nashua (Koteff and Volckmann, 1973). This
glacial lake formed between the till and (or) bedrock
uplands to the south and the retreating ice margin to the
northeast. Because preglacial drainage was to the
northeast, retreating ice uncovered successively lower
outlets or spillways through which the glacial lake
drained. Glacial Lake Nashua lowered in six successive
stages (Koteff and Volckmann, 1973), and the deposits
in the study area consist of sands and gravels associated
with stages 4 and 5.

Coarse-grained deposits associated with stage 4 of
glacial Lake Nashua are present along Trout Brook
Drive and near Gilson Road to the south. These deposits
are partly covered by fine-grained glacial-lake-bottom
deposits. Stage 4 deposits are graded to a spillway at
an elevation of approximately 215 ft above sea level
(Koteff and Volckmann, 1973). Along Trout Brook
Drive, an esker that 1s noticeable on the surficial
geologic map of the Pepperell Quadrangle has since
been removed by excavation. Well NAW-220,
constructed for Pennichuck Water Works in 1969 and
located near the eastern edge of the coarse-grained
deposit, was screened in coarse-grained deposits
48 to 68 ft below land surface. The superimposition of
glacial-lake-bottom sediments over the coarse material
indicates that the esker is partly buried by fine-grained
deposits from a later glacial lake stage (stage 5). Well
NAW-220 was tested at more than 1,100 gal/min.
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