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SECTION 1

SUMMARY AND CONCLUSIONS

1.0 SUMMARY

The hydrogeological investigations was initiated to
establish the geology and groundwater flow patterns
beneath the Smithtown MSF landfill and the site's
proximity to the hydrogeolegic Zone 1 boundary as

defined in the 208 Study.

To accomplish these objectives, a deep well cluster
approximately 625 feet deep was drilled to the Raritan
formation. In addition, information was obtained on
other wells in the area and three well fields owned and

operated by the Suffolk County Water Authority (SCWA).

The drilling pregram confirmed the existence of the
Smithtown Clay unit having a thickness of approximately
35 feet at the site and located just beneath the

existing MSF Landfill.

This semi-impermeable barrier in addition to the

composite double liner system of the landfill provides
maximum protection to the deep flow region of this

portion of the Town.



Based upon analysis of data collected under this
program and prior reports, the Smithtown Clay unit
appears to be continuous between the MSF landfill site
and the limits of the deep flow recharge areé as
defined by the 208 Study. This continucus clay unit
impedes direct recharge of the deep flow system at the

landfill and in the local area.

At the MSF landfill site the upper surface of the
Magothy formation was confirmed to be at approximately
elevation -90 feet relative to MSL. The depth of the
clay member of the Raritan Formation was at elevation -
490 feet and was identified as an apparent transition
zone boundary containing both Magothy and Raritan

Formation material.

At the MSF Landfill site there is an apparent downward
vertical flow component as established through
potentiometric head measurements taken at the well

cluster in February 1986,

In measurements obtained at the Suffolk County Water
Authority Carlson Avenue well field, potentiometric
elevations in shallow and deep wells were identical
thus signifying its location at the boundary of the

deep flow recharge area. This SCWA site is located



approximately 1.5 miles from the MSF Landfill in the
apparent direction of groundwater flow. The Lawrence
and Kings Park Road well sites indicated higher
potentiometric elevations in the shallow welis
signifying a downward flow component thus located

within the deep flow recharge area.

6. Based upon data collected under these investigations,
it would appear that the limit of the Zone I boundary
area, as defined in the 208 Study, is reasonably

accurate.
1.1 CONCLUSIONS

1. Based upon field investigations conducted in February
1986, the MSF landfill site appears to be within the
deep flow recharge area as defined under the 208 Study.
However, due to the areal extent and thickness of the
Smithtown Clay in the study area, the impact of the
landfill site is minimal relative to recharge of the

deep flow zone.

Hydregeology of the study area is complex due to the
Smithtown Clay unit thus the accepted concepts relative
to deep flow recharge not directly apply to the study

area and specifically the MSF landfill site.



The deep flow region below the Smithtown Clay unit from
the MSF landfill site to present Zone I-Hydrogeologic

Boundary line appears to be a flow transition zone.

The potentiometric head relationship at the site
involving the clay unit/water table surface is complex.
A one (1) foot upward flow differential was measured
between the top and bottom of the Smithtown Clay unit.
Locally this would indicate a vertical flow direction

from under the clay member.
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SECTION 2.0

INTRODUCTION

LOCATION AND DESCRIPTION OF STUDY AREA

The Town of Smithtown is situated in the northwesterly
portion of Suffolk County and comprises an area of 53.3
square miles (34,017 acres). The Town is bounded on the
north by Smithtown Bay, on the east by the Town of
Brookhaven, on the south by the Town of Islip and to the
west by the Town of Huntington. A location plan of the
regional area is included as Figure 1. The Town includes
the Incorporated Villages of Head of the Harbor,
Nissequogue and The Branch and unincorporated areas of
Commack, Fort Salonga, Hauppauge, Kings Park, Lake
Ronkonkoma, Nesconset, St. James and the Hamlet of

Smithtown.

Smithtown achieved its greatest period of growth during the
fifties and sixties. The population of the Town doubled in
the fifties and again in the sixties but the increase
during the seventies was modest at approximately two {2%)
percent. The decline in growth between 1970 and until the
recent economic upturn is attributed to young adults moving
out., declining birth rate and very little new home

construction.
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The population for the Town of Smithtown in 1980, based on
U.S5. Census data, was 116,663, Saturation population based
on existing zoning ordinamces for the Town and its

Incorpeorated Villages for the year 2020 is projected to be

about 142,900 persons.

2.2 MUNICIPAL SERVICES FACILITY AND LANDFILL

The Town's Municipal Services Facility (MSF) including
landfill encompasses approximately 86 acres in the
southeast corner of the intersection of 01d Northport Road
and 0Old Commack Road in Kings Park, Figure 2. Approximately
70 acres of the site is designated landfill area with the
remaining 16 acres used for buffer zcnes, process building,
administration building and parking, gate house, recharge
basin and access roads. The Municipal Services Facility

Site Plan is shown on Figure 3.

2.2.1 Processing Building

Construction on the solid waste management facility started
in 1975 under Envircnmental Facility bond Act Resource
Recovery Project 1-MSWRR-001Q. The processing building is
approximately 200' x 300’ (60,000 SF) and incorporates
resource techniques to remove salvageable solid waste

materials and a high density hydraulic press to bale all of
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the remaining un-salvageable solid waste material. The
Town ceased operation of the baler in September 1983 after
four (4) years of service due to mechanical failures. The

building was closed in May 1984.

2.2.2 Landfill Area

Landfilling of solid waste began in June 1979 for baleable
and unbaleable material. However, since the baler
operation ceased in September 1983, only conventicnal
landfilling is being performed at this site. The 70 acres
of this site designated as landfill area was developed to
proceed in three {(3) phases. Phase I (23.5 acres) is the
current landfilling area and has been further segmented

into five (5) separate operational cells, see Figure 3.

Composite Double Liner System

This Phase I area is constructed with a flexible membrane
liner (FML) Composite Double Liner system. The flexible
membrane liner (FML}/composite double liner system consists
of a primary leachate collection and removal system, a top
FML (primary)} liner, a secondary leachate collection
system, and a bottom composite FML (seccndary) liner. This
system complies with current design guidelines, is state-
of-the-art technolegy for landfill liners and provides

maximum protection to human health and the environment.



The function of the primary leachate collection and

removal system is to minimize the head {depth) of leachate
on top of the primary liner during the landfill operations
period and to remove liquids through the post-closure
period. The primary liner has been designed to prevent
migration of waste liquid constituents during operations
and the post-closure period to minimize infiltration of any

constituent into the liner itself.

Leachate collection is by a six {(6) inch perforated
polyvinyl chloride (PVC) pipe system which flows to a
precast concrete sump for removal from the landfill.
Leachate is pumped from the collection sump into trucks by
an independent contractor and disposed of at the Suffolk

County Kings Park Wastewater Treatment Plant.

The secondary leachate detection system between the two FML
liners is provided to rapidly detect, collect, and remove
liquids entering the system for disposal through the post-
closure monitoring period. The secondary (bottom) liner
consists of two components that is intended to function as
one system, hence, the term "composite" liner. The upper
component of the secondary liner is designed to prevent the
migration of any constituent of the waste liquid during the

facility operation, including post-closure period.



This design methodology is effective in preventing
virtually all percolation of leachate into the groundwater
because the combination of the two components in the
secondary liner system will provide for virtually complete
removal of waste or leachate by the leachate collection

system if a leak were to occur in the primary liner system.

An added barrier and protection to the groundwater system
is the 35 feet of Smithtown Clay unit immediately beneath

the MSF landfill site.
No hazardous, toxic, radiocactive, explosive, or
biolegically unacceptable waste material is accepted at the

MSF landfill site.

.3 Useful Landfill Life

Under present operational conditions, landfilling of raw
refuse, the remaining life of the Town of Smithtown MSF
Landfill (Phased I, II and III) is approximately 28 years.
Bagsed upon population projections presented in the Town's
Phase I Solid Waste Management Plan, the MSF landfill could
serve the Town to the year 2013. The useful landfill life
could increase significantly if the site were used in
conjunction with a Town Resource Recovery Facility for the
disposal of ash residue, unprocessible materials and system

bypass.



PURPOSE AND SCOPE OF INVESTIGATIONS

The United States Environmental Protection Agency (EPA) has
designated Long Island as a sole source aquifer region.
This designation is a product of the Long Island
Comprehensive Waste Treatment Management Plan of 1978
(i.e., the 208 Study) which study was prepared pursuant to
Section 208 of the Federal Water Pollution Control Act.
Sensitive deep flow recharge areas within the counties of
Nassau and Suffolk have been defined by the plan as
Hydrogeologic Zones I, II andAIII. The approximate
location of these zones and typical groundwater flow

patterns are shown on Figure 4.

The Long Island Landfill Bill was signed into law on June
21, 1983 and has an effective date of December 18, 1983.
The purpose of this legislation was to phase out the
landfilling of raw municipal refuse as a primary solid
waste disposal practice in Nassau and Suffolk Counties and
to have resource recovery facilities replace the

landfilling no later than December 18, 1990.

New York State Department of Environmental Conservation
{NYSDEC) has determined that the Smithtown MSF landfill is
within the sensitive deep flow recharge area, Hydrogeologic

Zone I, and must be phased out of coperation by December 18,

10
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1990. The site is situated about 7500 feet (1.4 miles)
southwesterly of the defined 208 line in the groundwater

flow direction.

The location of the Smithtown landfill within the Zone I
area has significant implications for the Town of Smithtown
in its ability to include the existing site in the
development of a long term solid waste management plan. The
forced closure of the landfill would most probably require
the Town to site and construct a new landfill, and/or be
faced with the inability to dispose of its municipal solid
waste without implementation of a Resource Recovery

Program.

The Town's Phase T -~ Solid Waste Management Plan projected
the useful life of the MSF site to be approximately 28
years when landfilling raw municipal refuse and demolition
materials. If closed by December 18, 1990, 24 years of
useful life at the existing site would be unavailable for
disposal of municipal refuse without implementation of a
resource recovery facility. Notwithstanding, the Town would
still require an active landfill for the ash disposal,
landfilling of bypass and for disposal of unprocessable

materials.

Bydrogeoleogic zone boundaries established through the 208

Study used available data and information. Although several

11



reports were published at that time which described the
Huntington-Smithtown hydrogeology, they did not have
sufficient hydrogeologic data to accurately describe the
presently used Zone I boundary or its proposed modification
by the NYSDEC, Figure 5. The relative lack of data coupled
with the complexity of the Smithtown geology raises
questions as to the exactness of this boundary line and its

use in planning or implementation efforts.

The principle and subordinate objectives of the project

include:

o Verification that the existing Smithtown Landfill site
is within/without the deep flow recharge area and the
significance of its location relative to the Zone 1
hydrogeologic boundary.

0 To supplement geological information in the vicinity
of the Smithtown Landfill and expand upon the existing
data base for this complex flow regime area.

o Develop hydrogeologic information that will be of
assistance to Federal, State and local agencies for
water resources planning and implementation of the
NYSDEC Long Island Groundwater Management Program.

0 To supplement the groundwater monitoring wells in the
vicinity of the Smithtown Landfill and other private

landfill sites.

12
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o To compile information on existing wells, geology and

other groundwater information in the Kings Park area.

REGIONAL AND LOCAL PHYSIOGRAPHY AND GEOLOGY

The area in general is characterized by very hilly and
irregular topography. Land surface elevations average
about 150 feet above mean sea level (MSL) in the immediate
vicinity of the Smithtown MSF complex. To the north, west,
and south, as one approaches the Harbor Hill and Ronkonkoma
terminal moraines, elevations average over 200 feet above
MSL and exceed 300 feet above MSL southwest of the site
near Dix Hills. The land surface drops off to the east and

reaches sea level at the Nissequogue River.

The geology consists of a thick sequence of southeast-
sloping, unconsolidated deltaic/alluvial sediments resting
uncomfortably on dense, crystalline bedrock. The sediments
are effectively covered by recent glacial moraine and
outwash deposits. 1In general, the sediments are comprised
of porous, water-saturated, sand and gravel beds, somewhat
clayey and silty, with numerous interbedded and
discontinucus clay layers (Table 1). All gradations from
one type of material to another are represented in the
strata. A summary of the hydrogecleogic formations

underlying the Smithtown area follows and is shown

13
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schematically in Figure 4. The reader is referred to the

paper by Lubke (1964} for a more in-depth description.

The bedrock basement underlying the Smithtown area is the
oldest geologic unit and consists mainly of gneiss and
schist of low hydraulic conductivity. Its upper surface
ranges in elevation from 650 feet below MSL in the
northwest corner of the town to 1350 feet below MSL in the

southeast near Lake Ronkonkoma.

The Raritan Formation lies directly on top of the bedrock
and is the earliest of the upper Cretaceous deposits. It
consists of a lower Lloyd Sand Member and an upper Clay
member. The formation ranges from about 300 feet below MSL
in the northwest to 800 feet below MSL near Lake
Ronkonkoma. The Lloyd Sand Member {(Lloyd Aquifer)
generélly consists of beds of fine to coarse sand and
gravel, commonly in a clayey matrix, with some interbedded
layers of solid and silty clay. The Clay member consists
of solid and silty clay with few layers of sand. The
hydraulic properties of the Lloyd Sand Member are generally
quite good. Groundwater contained within the sediments is
strongly confined under artesian conditions by the

overlying, relatively impermeable Clay member.

The Magothy Formation (Magothy Aquifer) is in general the

most important water supply source in the Smithtown area.

14



Its lower boundary generally corresponds to the upper
surface of the Raritan Formation. The sediments are mostly
silty, fine to medium sand with interbedded gravel and clay
layers. The lower 50-200 feet of the deposit commonly
contain abundant gravel. Groundwater contained within the
upper portion of the formation generally exists under
unconfined, water table conditions. With increasing depth,
artesian conditions prevail as the numerous, interbedded
clay layers become more effective in confining the water.
The upper surface of the formation is highly irregular due
to extensive erosion which occurred during pre~glacial

times by streams draining the land surface.

Lying atop this eroded surface and comprising the remainder
of the land mass are deposits of undifferentiated pre-,
intra~, and post-glacial sands, gravels, and clays. Termed
the Upper Pleistocene deposits (Upper Glacial Aquifer},
these sediments contain mostly interbedded fine to often
very coarse sand and gravel with some thick marine and
glacial silt and clay layers. The sediments are generally
very porous and permeable and are also an important water
supply source for the Smithtown area. Groundwater
generally exists under unconfined, water table conditions.
Locally, however, artesian conditions prevail beneath the

numerous and often guite extensive clay deposits.
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2.5

PREVIOUS STUDIES

The U.S. Geological Survey, in cooperation with the Suffolk
County Department of Health Services, Suffolk County Water
Authority, and N.Y. State Department of Environmental
Conservation, has published a number of reports on various
aspects of Long Island's hydrogeoclogy. The most extensive
study devoted to the Town of Smithtown area was performed

by Lubke {1964).

Groundwater flow studies were performed more recently by
Jensen and Soren (1974), McClymonds and Franke (1972),
Donaldscn and Koszalka (1982), and Donaldson (1982).
Krulikas, Koszalka, and Doriski (1983) presented an updated
interpretation of the Matawan Group-Magothy Formation
surface, and Krulikas and Koszalka (1983) investigated the
areal extent of a significant glacial-age clay unit
throughout the Smithtown-Brookhaven area. Hydrogeologic
data from selected wells in the Smithtown area can be found

in Jensen and Soren(1971) and Krulikas{1981).

In addition, the Town of Smithtown has installed a number
of shallow permanent observation wells for the purposes of
monitoring water table levels and groundwater quality in

and around the MSF site.

16



Information from all previous studies was used to its
maximum extent as background data and supplemental

information and incorporated into these investigations.
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.1

SECTION 3.0

SITE INVESTIGATIONS

GENERAL

The primary objective of the site investigations was the
installation of a deep well cluster for the purposes of
evaluating head differentials beneath the Smithtown MSF
Landfill site. Information from the program would provide
verification that the existing MSF landfill site is
within/without the deep flow recharge area and the
significance of the site relative to the published 208

S5tudy - Zone I hydrogeclogic boundary.

A drilling program was designed to advance a 24 inch

diameter borehole to the top of the Raritan Formation Clay
member, estimated to be about 600 feet below grade surface
{(Jensen and Soren, 1974). Three, four (4) inch wells were

installed in the borehole and screened at various depths.
Each well was individually developed and static water

levels were recorded.

The information gained from the well cluster is three~fold:

1) Potentiometric Surface - The potentiometric surface

is the elevation (referred to mean sea level) to

18



3)

which water will rise in a tightly cased well from a
given screened interval in an aguifer. The water
table is a particular potentiometric surface.
Gifferential potentiometric surface elevations of
wells in the cluster are head losses associated with
vertical flow through the aquifer(s).

The relative component direction of groundwater
flow--whether upwards, downwards, or horizontal--can
be deduced from a comparison of the differential
heads as measured in the cluster wells. Groundwater
flows from regions of higher energy head, or fluid
potential, to regions of lower energy head. A
higher potentiometric surface elevation in the
shallow well of a cluster than in the deeper well is
indicative of a region of groundwater recharge,
thus, downwards flow component. The reverse case of
potentiometric surface elevations in the well
cluster would indicate a upwards flow component, or
an area of groundwater discharge. Identical
potentiometric surface elevaticons for both deep and
shallow wells would be associated with horizontal
flow, neither recharge nor discharge.

Periodic potentiometric surface measurements in
cluster wells can be used to determine seasonal or
long term changes in contours of groundwater levels
together with flow lines and, similarly, flow lines

within the confined aquifer which are orthogonal to

19



contours of the potentiometric surface. This
information can be used to better understand the
groundwater flow region of the area and characterize

the hydrogeological environment.

Supplemental information in the form of geolegic corelog
descriptions and static water level measurements of
existing wells in the vicinity was compiled and evaluated
in order to more definitively determine the surrounding

subsurface hydrogeologic environment.

The literature and files of the NYSDEC and U.S. Geological
Survey was researched to identify deep wells or combination
of wells in the study area which could be considered as
representative well "clusters" for measurement purposes.
Due to the lack of deep wells accessible for such
measurements and, at the same time, beyond the range of
influence of major public supply pumping wells, additional

well clusters could not be defined in the study area.

Static head measurements were obtained, however, directly
from several Suffolk County Water Authority (SCWA) public
supply deep well clusters during non-pumping conditions.
The SCWA had been in the process of undertaking a pumping
test program at its well fields throughout the County for
evaluating the characteristics of individual wells and, in

general, the overall efficiency of the system. Part of

20



this program entailed taking out of service the entire well
field for several hours and allowing the system to achieve
predevelopment or non-pumping conditions. It was through
this cooperative effort that Velzy was able to obtain
potentiometric surface measurements for the various SCWA
deep wells in proximity to the Smithtown MSF site and in
the vicinity of the 208 Study Zone I hydrogeologic boundary

line.

3.2 DEEP WELL CLUSTER INSTALLATION

3.2.1 Drilling Phase

Drilling operations commenced on January 13, 1986, and were
completed on January 24, 1986. The Reverse Rotary drilling
method was employed. The work was performed by Delta Well,
Ronkonkoma, New York. A final borehole depth of 620 feet
below grade was recorded. This depth corresponds
approximately to the top of the Clay member of the Raritan

Formation.

Split-spoon geologic core samples, approximately twelve
{12) inches long each, were taken at twenty (20} foot
intervals and at depths where a distinct change in
lithology of the sediments occurred. In addition,
discharge pit washings were continuously monitored.

Laboratory analysis of the core samples was performed in

21



order to confirm field estimates of grain size ranges and
percentages. Results are included in Appendix A. A copy of

the geologic log for the borehole is shown in Figure 6.

Representatives of the U.S. Geological Survey and New York
State Department of Environmental Conservation frequented
the site to observe and collaborate with Velzy's geologist

in identification of various strata penetrated.

Approximately 200 feet of Upper Pleistocene/Pliocene(?)
deposits were penetrated as well as about 420 feet of Late
Cretaceous deposits. Included in the Upper Pleistocene/
Pliocene(?) deposits was 35 feet of an extensive clay
deposit identified as the Smithtown Clay, a major confining
clay which was presumably deposited in an intramorainal

lake.

Also observed in the Upper Pleistocene deposits about 90
feet below the Smithtown Clay and just above the Magothy
Formation were significant clay lenses and intercalations
which may be related to the Gardiner's Clay and/or Monmouth
Greensand. These two formations have as yet to be
identified definitively in the Smithtown area, but are
quite extensive in southern Long Island. The lateral
extent of this clayey material and its confining influence
could not be fully confirmed given the existing lack of

available deep well data on the area. In contrast, the
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lateral extent of the Smithtown Clay is well known and was

mapped by Krulikas and Koszalka (1983).

The Magothy Formation generally contained silty and clayey
sand with interbedded layers of gravel. As is typical, it
also contained some silty and sandy layers of clay, the
lateral extent of which is unknown given the available well
data. No clay layers exceeded a thickness of ten (10) feet
and one thirty (30) foot thick layer of silty clay with
sandy intercalations was observed approximately centered at
the 400 foo£ depth. The lower Magothy Formation was

typically very coarse-grained and gravelly.

No strata uniquely identifiable as the clay member of the
Raritan Formation was penetrated. Instead, Raritan and
Magothy Formation material was identified together in the
same strata beyond the 600 foot depth. This situation
would indicate an apparent transition zone between the

formations and not a clear-cut boundary.
3.2.2 Geophysical Logging

Geophysical logs furnish continous records of subsurface

conditions that can generally be correlated from one well
to another. They also serve as valuable supplements to
geologic logs. Upon completion of the drilling phase of

this program, natural-gamma logging of the uncased borehole
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was performed by representatives of the U.S. Geological

Survey.

Because all subsurface materials emit natural-gamma
radiation, a record of this constitutes a natural-gamma
log. The radiation originates from unstable elements that

occur to varying amounts in subsurface formations.

In general, the natural-gamma activity of clayey formations
is significantly higher than that of quartz sands, etc.

The most important application to groundwater hydrology is
identification of lithology, particularly clayey sediments,
which posses the highest gamma intensity. However, the
emission of natural-gamma radiation and its intensity can
also be used to identify differences between the types of

materials asscociated with successive strata.

At the Smithtown site, the natural-gamma log in conjunction
with geologic logs was used to establish lithology of the
borehole and for establishing the most favorable placement

for screen intervals of the well cluster.

Figure 6 shows the natural—-gamma log of the uncased

borehole sediments together with its geologic

interpretation.
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3.2.3 Well Screen Settings

Well screen settings were chosen on the basis of the
natural-gamma log and geologic core sampling lithology
results, as well as field observations of drilling rates.
It was desired to place the screens in relatively
permeable, sandy zones where the wells could be adequately
developed and where measured potentiometric surfaces are

more indicative of regional flow conditions.

Representatives of the New York State Department of
Environmental Conservation and U.S. Geological Survey were
also on site during the well screen setting phase of the

project.

Well screens consist of ten {(10) foot long, four (4) inch
diameter, stainless steel, continuous slot No. 20 screens
with four (4) inch diameter, Schedule 80, pdlyvinyl
chloride (PVC) casings. Joining of casing lengths was

accomplished using flush thread-type joints.

The upper screen was set below the Smithtown Clay in the
Upper Pleistocene deposits. The remaining two screens were
set in the Magothy Formation, the middle screen in the
upper Magothy and the lower screen in the lower (basal)
Magothy. Figure 6 shows a schematic of the borehole and

placement of well screens.
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In addition, a fourth length of PVC casing with a three (3)
inch diameter, slotted, ten {10) foot long, PVC screen was
set in the top of the Smithtown Clay. This was used to

detect any perched water that may have been resting on top

of the clay unit.

Each well screen setting consists of a gravel filter pack
enveloping the well screen. A Bentonite clay pellet seal
is placed above and below the filter pack to hydraulically
isolate the screen settings and prevent a vertical flow of
water through the annular space of the borehole to the
screens. Fine sand "buffer" layers were emplaced between
the filter packs and Bentonite seals to disallow migration
of the Bentonite clay towards the well screen during well
development. The remaining annular space was backfilled

with a similar fine sand material.

3.2.4 Well Development

Each four (4) inch well was developed using the air~lift
methodology. Pumping rates of about 10-15 gallons per
minute {(gpm) were maintained for a minimum of two (2) hours
and until turbidity declined to acceptable levels and each

well yielded clean, silt-free, formation water.
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3.3 POTENTIOMETRIC SURFACE MEASUREMENTS

During an eight (8) day monitoring period in February,
1986, static potentiometric surface measurements were
recorded for designated wells in the vicinity of the
Smithtown MSF site. Background information, details of the
wells and measured potentiometric surface elevation (heads)
are presented in Table 2. The location of each monitoring

location is shown in Figure 7.

3.3.1 Suffolk County Department of Health Services Wells

The Suffolk County Department of Health Services
{3.C.D.H.5.) maintains an extensive network of observation
wells throughout Suffolk County. Potentiometric surface
measurements are compiled and detailed annual water table

contour maps developed from this data.

Three (3) S.C.D.H.S. permanent observation wells are
located in the study area. Potentiometric surfaces for
these wells represent the water table at time of
measurement. The wells are relatively shallow and are
screened in a zone of the Upper Glacial Aquifer where
groundwater exists under unconfined, water table
conditions. Details of these wells are presented in Table

2 and location shown in Figure 7.
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3.

3.2 Suffolk County Water Authority Wells

The Suffolk County Water Authority (S.C.W.A.) maintains a
number of operable publié supply well fields within the
Town of Smithtown. Three (3) S.C.W.A. well fields are
located within two (2) miles of the Smithtown MSF site and
include the Kings Park Road, Lawrence Road, and Carlson

Avenue stations (Figure 7).

Through the cooperative effort with the S.C.W.A., static
potentiometric surface measurements were recorded at each

well field during non-pumping conditions.

The Kings Park Road wells were shut down for twenty-five
(25) hours prior to the taking of measurements. The two
(2) deeper wells recorded different potentiometric levels,
vet, they are screened at about the same elevations thus
should theoretically yield the same, or very similar,
results. A number of factors could be responsible for this
discrepancy. Averaging of the two potentiometric surface
elevations was considered sufficient for the purposes of
this report. This average value for the potentiometric
surface elevation was 43.3 feet above MSL. The
differential between the upper and lower screened zones is
about 14.4 inches (1.2 feet) with the shallower well

vielding the higher water surface elevation. This would
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suggest that the Kings Park Road station is in a region of

groundwater recharge, e.g. Zone I hydrogeologic area.

The Carlson Avenue and Lawrence Road well fields were both
shut down for over two (2) hours. The differential
potentiometric levels between the two well screens recorded
at the Lawrence Road well field and between those at the
Carlson Avenue well field were 9.6 inches (0.8 feet) and
2.4 inches (0.2 feet) respectively. The higher water
surface elevation for both sites were recorded in the
shallower wells. These results would indicate that these
well fields should be at the limit of a deep flow recharge
area, e.g. boundary of the Zone I hydrogeologic area. For
the period of these measurements, this would tend to
confirm the general location of the Zone I boundary as

established by the 208 sStudy.

.3 Town of Smithtown Observation Wells

Shallow Water Table Wells

In compliance with New York State Part 360 Solid Waste
Management Facilities Guidelines, the Town of Smithtown has
installed a series of shallow permanent observation wells
in the vicinity of the MSF landfill. The purposes of these
wells is to monitor water table elevations and groundwater

quality. Measurements obtained from these observation
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wells were used to supplement those recorded for the

S.C.D.H.S. shallow wells.

Deep Well Cluster

This well (NYSDEC No. S-82188) was described fully in
Section 3.2. At the time of measurements, the shallow
{upper) well had a 12.2 inch (1.02 feet) differential in
potentiometric surfaces than the intermediate or upper
Magothy well. Similarly, the differential in
potentiometric surface elevations between the intermediate
and deep or lower (basal}) Magothy well was 7.2 inches (0.6

feet) with the upper Magothy having the higher elevation.

Results of the potentiometric surface measurements indicate
a total 19.4 inch (1.62 feet) downward differential between
the Upper Pleistocene, just below the Smithtown Clay unit

and the lower (basal) Magothy formations.

30



SECTION IV




SECTION 4.0

REGIONAT, AND LOCAL HYDROGEOLOGY

4.1 CONTOURS ON THE WATER TABLE

4.1.1 General

Water table contour maps are prepared from potentiometric
surface measurements of wells screened in the shallow,
saturated zones of aquifers. The water table represents
the boundary between saturated and unsaturated conditions
and can be viewed as a subdued replica of the topography.
Below the water table, the intergranular voids of the
sediments are filled with water. The voids above the water
table are only partially filled and act as the conduits for
downward percolating precipitation which feeds the

groundwater reservoir.

On Long Island, under natural conditions, the water table
can be expected to fluctuate within a range of as much as
ten (10) feet, according to long-term variations in
precipitation and groundwater pumpage. This maximum
fluctuation occurs at the groundwater divide. &
generalized water table contour map for Long Island is

included in Figure 8.
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4.1.2 Regional Contours on the Water Table

Water table contour maps, for the years 1982 to 1985,
prepared by the Suffolk County Department of Health
Services are included in Figures 9 and 10.

Characteristic features of the water table in the study
area include a water table mound to the southwest (off the
map} and a water table trough to the east and southeast. A
water table mound, or local high point on the water table,
exists to the southwest, corresponding to a topographic
high on the Ronkonkoma terminal moraine in central
Huntington. The edge is evidenced by the 60 and 65 foot
contours in the lower left corner of the maps. The water
table is relatively flat due east of the MSF site, and
abruptly drops off towards the Nissoguogue River. A major
trough, or low point, exists on the water table surface

corresponding to the Nissoquogue River Valley.

Water Table maps of 1979 through 1985 indicate that the
maximum annual elevation of the water table has fluctuated
within a range of about seven (7) feet at the MSF site,
from elevation 44 feet to 51 feet above MSL, during the
seven (7) year period. Unlike other locations in the study
area, there appears to be an adegquate number of shallow

observation wells (supplemented by the Town of Smithtown
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shallow wells) for accurate water table contouring purposes

near the MSF site.

During the February 1986 monitoring period, water levels in

Well Nos. 46964, 46965, and 45402 were recorded. Well No.

40842-2 was damaged and unavailable for measurements. Well

No. 75737 is a wastewater treatment plant well and is not

considered suitable for regional contouring purposes.

4.1.3 Flow in Relation to Groundwater Contours

Generalized horizontal components of shallow groundwater

flow can be deduced from water table contour maps. Because

no flow crosses an impermeable boundary, flow lines must

parallel it.

Simlarly, if no flow crosses the water table

of an unconfined aquifer, it becomes a boundary flow

surface. Therefore, under steady-state conditions, the

elevation of
head and, as
to the water
from regions
lower energy

differential

Contour maps

any point on the water table equals the energy
a consequence, flow levels lie perpendicular
table contours. Therefore, groundwater flows
of higher energy head (contour elevation) to
head and in the direction of greatest

head.

of the water table indicate a north-northeast

flow direction reaching Smithtown Bay somewhere west of the
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Nissequogue River outlet. This groundwater flow appears to

have remained fairly constant over the past several years.

Contours of the water table for the immediate vicinity
around the MSF site are shown in Figure 11. This water
table map 1s based on potentiometric surface measurements
recorded in late February, 1986. A water table elevation
of about 46 feet above MSL is somewhat low for the MSF site
average, corresponding to a deficit of precipitation during
the previous fall and winter, as recorded at Nissequogue

River State Park.

These updated contours are similar, if not identical, to
5.C.D.H.S. contours for the years 1979 to 1985. They
suggest a similar north-northeast flow path for shallow

groundwater flow between the MSF site and Smithtown Bay.

4.2 EXTENT OF SMITHTOWN CLAY UNIT

4,2.]1 Regional Correlations

The areal extent of the Smithtown Clay, a major confining
clay unit, throughout the Smithtown area is well-documented
(Krulikas and Koszalka, 1983). Figure 12 illustrates its
general location, thickness, and inferred limit, as
correlated from well records by the U.S. Geological Survey.

Additional correlations were identified based on geologic
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core log descriptions included in well records on file at
the NYSDEC. Figure 13 presents the locations of the wells
used for mapping the Smithtown clay and the estimated
thickness of the clay unit in relation to the MSF landfill

site.

2 Site Correlation

The upper surface of the Smithtown Clay beneath the MSF
landfill was identified from core log descriptions of Town
observation wells. During installation of the shallow
water table wells at the site in 1983, drilling proceeded
to or into the top of the clay unit. The depth at which
clay was reached was recorded in the drilling report. This
information, along with that supplied by the more recent
deep well cluster, was used to contour the upper surface of

the Smithtown clay beneath the MSF site in Figure 14.

The upper surface of the clay lies about 100 to 150 feet
below land surface at the site and slopes off to the east-
ncrtheast, in the direction of shallow groundwater flow.
The clay unit is approximately 35 feet thick at the deep

well cluster.

Top of the Smithtown Clay unit lies at about the same
elevation as the water table in the study area. The upper

surface of the clay unit is generally quite irregular and
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hilly due to erosional forces which acted prior to
deposition of the overlying sand and gravel layers. In
contrast, the water table surface is fairly regular. As a
result, in some areas the clay unit often includes the
water table surface within its thickness; in other areas,
the water table is located above the upper surface of the

clay and appears to be the condition at the MSF site.

Drilling records during installation of the Town wells
indicate that Well No. 6 (S-74872), an upgradient well, is
screened within the clay unit and that the remaining wells
are all screened above the clay unit. At the deep well
cluster location drilled in February, the water table was
within the clay at about 25 feet below the top of the clay

unit.

Figure 14 presents the upper surface of the clay unit;
water table contours; and, areas where the water table is
located within and above the clay unit. The line
separating the shaded from non-shaded area approximates the
intersection of the water table with the upper surface of

the clay unit.

POTENTIOMETRIC CONTOURS

Potentiometric contour maps for Long Island have been

published by the U.S. Geological Survey based on
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measurements of wells screened in the Magothy Formation.
Potentiometric contours on a map represent equipotential

lines (equal head, or potential, of the formation water).

Potentiometric contour maps are analogous to water table
contour maps. However, unlike water table contour maps,
potentiometric contour maps are prepared for deep aquifer
zones where the formation water exists under confined
conditions. Similarly, flow lines within the confined
aquifer are orthogonal to contours of the potentiometric

surface.

Potentiometric contour maps for the Magothy Formation for
the years 1959, 1971, and 1979 are shown on Figures 15 and
16. High and low points on the potentiometric surface can
be seen southwest and east-southeast of the MSF site,
respectively, corresponding to the same high and low points
on the water table contour maps. A north-northeast
horizontal direction of groundwater flow is suggested by

these maps.

A modified potentiometric contour map for the immediate
vicinity around the MSF site is presented Figure 17. These
contours are developed from measurements taken in the Town
of Smithtown and S.C.W.A. deep well clusters in February,
1986. Results are similar to those of previous years, as

represented by the U.S.G.S. maps.
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HYDROLOGIC CROSS SECTIONS

To assess the significance of vertical flow gradients,
potentiometric surface elevations were plotted on
hydrologic cross sections (at the midpoint of the well
screens) to determine lines of equal potentiometric head.
The direction of vertical flow was determined by drawing a
line perpendicular to the equal potential contour lines.
Convex contours indicate regions of groundwater recharge,
while concave contours are associated with groundwater

discharge.

The location of hydrologic cross sections and wells used

for its development are shown on Figure 18.

Hydrologic profile ¥Y-Y' is in the direction of groundwater
flow, Figure 19, while profile X-X' is perpendicular to the
flow direction, Figure 20. Inferred direction of
groundwater flow in the confined formation are shown by
arrows plotted on the equal potential contour lines. The
orthogonal flow net formed by flow and equipotential lines
was not developed. Additional deep well clusters and
potentiometric surface measurements within the study area

would be required for development of flow nets.
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Based on the potentiometric surface measurements recorded
in February, 1986, and the hydrologic profiles, Figures 19
and 20, indicate groundwater recharge at the MSF site and
at the Lawrence Road and Kings Park Road well fields. Data
for the Carlson Avenue well field, located about 1.5 miles
from the MSF site in the direction of groundwater flow,
indicates horizontal flow and thus the limit of the
recharge area, Zone I - hydrogeologic boundary. The
Carlson Avenue field is located directly on the proposed
NYSDEC modified 208 line. Groundwater flow beneath the MSF
site appears to be in a transition zone approaching

horizontal flow at the Carlson Avenue station of the SCWA.

It must be emphasized that the referenced groundwater flow
regime occurs beneath the Smithtown Clay unit which
separates the MSF landfill from the confined aquifer
system. As such, the deeper Magothy formation is not

directly affected by recharge at the MSF landfill site.

Based on results of this study, the Smithtown MSF landfill
is located within the deep flow recharge area as defined in
the 208 Study and Draft-Long Island Groundwater Management

Program of the NYSDEC.

The deep groundwater flow regime in the vicinity of the MSF
landfill is protected due to the geology of the area, e.q.

presence of the Smithtown Clay unit. Furthermore, the
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area between the landfill site and the Zone I -
Hydrogeologic Boundary line in the direction of flow

appears to be a transition zone thus recharge at the site

has little or no impact on the flow system.
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