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Hydrogeologic-Setting Classification for Suffolk County,
Long Island, New York, with Results of Selected

Aquifer-Test Analyses

By Richard A. Cartwright

Abstract

Suffolk County was divided into six
hydrogeologic settings such that the aquifer
properties and, thus, ground-water movement
and response to pumping stresses, would be rela-
tively uniform within each setting. This
approach could facilitate (1) siting of municipal
wells to minimize salt-water intrusion, and (2)
estimation of the ground-water-contributing
areas of municipal wells to prevent aquifer
contamination. Aquifer tests were performed in
two hydrogeologic settings—a freshwater lens
on the South Fork (a confined-aquifer and an
unconfined-aquifer test) and a south-shore
setting in western Suffolk County (confined-
aquifer test only). Data from the two tests were
analyzed through analytical and graphical tech-
niques to yield preliminary hydraulic values, and
these values were used as initial input for a
radial-flow-model analysis. The model-gener-
ated horizontal hydraulic conductivity values
obtained for the individual sites were within the
range of values documented in the literature for
the given aquifer at the nearest possible site.
Additional aquifer tests in hydrogeologic
settings that lack sufficient data could further
refine the applicability of this technique within
Suffolk County.

Introduction

Ground water is the sole source of freshwater in
Suffolk County, on Long Island, N.Y. (fig. 1). The
- county’s growing population of 1.33 million (Long
Island Lighting Company, 1995) requires ever-
increasing amounts of water. One result of increased

ground-water withdrawals is an increase in the
amount of water that is discharged as treated waste-
water to the surrounding saltwater bodies and not
returned to the aquifer system; this causes a decline in
the water table and an attendant decrease in stream-
flow. The water table also can be lowered wherever
industrial or residential development creates impervi-
ous surfaces that prevent the infiltration of precipita-
tion to the aquifer system. The effects of water-table
declines and of other results of urbanization on Long
Island's ground-water system are documented in
several sources, including Buxton and others (1981),
Sulam (1979), Pluhowski and Spinello (1978), Garber
and Sulam (1976), and Franke (1968).

The difficulty of supplying adequate quantities
of potable ground water in an area of increasing
population and decreasing recharge is compounded
by the potentially adverse effects of pumping, such as
(1) the alteration or reversal of natural flow gradients,
which can induce the migration of contaminated
water into uncontaminated parts of the ground-water
reservoir; (2) upconing and (or) landward migration
of saltwater, especially in nearshore areas; and (3)
reduction of streamflow and the natural outflow of
freshwater to the surrounding saltwater bodies,
which can adversely affect their economic, ecologic,
esthetic, and recreational benefits.

Strategies and procedures to avoid excessive
ground-water withdrawals could be developed if the
areas that contribute water to each pumping well
could be delineated; this would define the areas
affected by pumping and would allow estimation of
maximum withdrawal rates that would not cause the
adverse effects listed above. Because Long Island’s
ground-water reservoir is a large, multiaquifer
system whose lithology and stratigraphy differ from
place to place, development of ground-water-protec-
tion strategies will require site-specific data on
hydrogeologic conditions at the pumping centers of
concern.

Introduction 1
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The U.S. Geological Survey (USGS), in cooper-
ation with the Suffolk County Water Authority
(SCWA) and the Suffolk County Department of
Health Services (SCDHS), conducted a study to (1)
categorize Suffolk County’s ground-water system
into a series of hydrogeologic settings that, together,
represent the types and range of conditions in Suffolk
County for use in siting public-supply wells; (2)
document the range of values of hydraulic properties
within each of these settings, and (3) perform
controlled aquifer tests in two different hydrogeo-
logic settings as examples of how to obtain data for
use in delineating ground-water-contributing areas of
a pumped well.

Six settings were identified, each typifying a
different hydrogeologic framework, on the premise
that the response to pumping stress within a given
part of each setting would be similar to the response
in all other parts of the same setting . This categori-
zation provides a basis from which any location’s
suitability for well installation can be inferred and,
thus, could minimize the number of aquifer tests
needed to identify appropriate future pumping sites.

Two sites were chosen for controlled aquifer
tests to obtain data for comparison with published
values—one is at a pumping station at Long Springs
Road in Southampton, on the South Fork, and the
other at a pumping station at Thomas Street near Bay
Shore, in western Suffolk County (fig. 1). These sites
were selected because extensive data on hydrogeo-
logic conditions and well design were available.

Purpose and Scope

This report (1) describes the six hydrogeologic
settings identified in Suffolk County, (2) summarizes
the hydraulic properties within each of these settings,
and (3) presents results of the aquifer tests along with
previously published values for the respective areas.
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Figure 1. Location and principal geographic features of Suffolk County, Long Island, N.Y. (Modified from

Eckhardt and others, 1989, fig. 1)
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Magothy Aquifer-Test

The Magothy aquifer test at the Thomas Street
pumping station was performed on April 27, 1989.
(Well locations and depths are depicted in fig. 10.)
The Magothy production well (S46345) was pumped
at a rate of 1,275 gal/min for 24 hours, and the recov-
ery period was monitored for the next 24 hours.

The Magothy aquifer test was simulated by the
numerical radial-flow model with a grid containing
703 nodes and 1,296 elements. The model grid repre-
sents a section from the water table to a depth of
1,000 ft and extends from a 0.5-ft radius of the
pumping well to an artificial no-flow boundary 5,000
ft away, where no measurable drawdown was
expected during the test. The model included the
upper glacial aquifer to allow evaluation of its
response to the Magothy aquifer test. As expected,
the absence of simulated drawdowns in the upper
glacial aquifer confirmed that the pumping stresses
did not propagate upward through the Gardiners
Clay. The model was insensitive to changes in
hydraulic properties specified for the upper glacial
aquifer; therefore, these values are not reported.
Simulation results indicate a 15-ft-thick section of
Gardiners Clay confining unit at 75 to 90 ft below the
water table (K, = 0.01 ft/d, K, = 0.001 ft/d, where
S;=1x 107, underlain by the Magothy aquifer
(K, =65 ft/d, K, = 1.0 ft/d). These values are consis-
tent with the range of values reported by Pluhowski
and Kantrowitz (1964) for the Magothy aquifer (54
to 161 ft/d) in the area represented by the south-shore
confined setting.

SUMMARY AND CONCLUSIONS

Suffolk County was divided into six hydro-
geologic settings, on the basis of available data,
such that ground-water movement could be assumed
to be relatively uniform within each setting and that
an aquifer test performed in any of these settings
could be expected to yield hydraulic conductivity
values that are representative of the entire setting
and within the range of published values. This
provides a basis for the premise that the hydraulic
properties for a given hydrogeologic setting can be
derived from relatively few aquifer tests in that
setting. The six settings defined are shallow uncon-
fined, shallow confined, south-shore confined, deep
Magothy confined, deep Lloyd confined, and fresh-
water lens.

Two sites were selected for aquifer-test analy-
sis—one at a pumping station at Long Springs Road
in Southampton that represents a freshwater-lens
setting, and the other at a pumping station at
Thomas Street in Bay Shore that represents a south-
shore confined-aquifer setting. The data from the
aquifer tests at these sites were analyzed through
analytical and graphical techniques and by a numer-
ical radial-flow model. Numerical models are the
most accurate means of analyzing aquifer properties
because they avoid the limitations inherent to
analytical and graphical methods. Data from
additional aquifer tests in hydrogeologic settings
lacking sufficient data could decrease the
uncertainty in this classification system. O
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Figure 10. Magothy aquifer-test setup at Thomas Street pumping center, Bay Shore, N.Y.
(Location is shown in fig. 1.) A. Plan view. B. Vertical section.
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