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EXECUTIVE SUMMARY

This executive summary presents conclusions and recommen-
dations for the North Sea Landfill Remedial Investigation (RI).
The conclusions and recommendations are supported by evidence
collected during several environmental investigations at the site
during the Fall of 1987.

CONCLUSIONS

As part of the scoping of this remedial investigation, two
sources of contamination were identified for investigation.
These two sources were the landfill cell number 1 (Source 1) and
the septic sludge lagoon area (Source 2). The entire field-in-
vestigation was focused at these two areas and did not address
the potential of contamination from landfill cell number 2. As
the study progressed, a third source of contamination was identi-
fied in an area previously used for the storage of road salt
(Source 3).

The key release mechanism of site contaminants is via pre-
cipitation and infiltration to groundwater at the source areas.
Contaminants from Source 1 travel via the groundwater environ-
mental pathway northwest from the source to discharge {locally)
at Fish Cove. It is not known at this time how far contaminants
from Sources 2 and 3 have traveled, but it can be expected that
this plume runs parallel to the Source 1 plume and has the same
receptor areas.

The key receptor areas, or areas at risk, would be downgradi-
ent groundwater and surface water at Fish Cove. Surficial soils
at or near the suspected source areas would be secondary risk
areas. Air was found not to be at risk. Based on RI analytical
data, minimal potential risks are expected in the key receptor
areas. This is only a preliminary evaluation, and a more de-
tailed evaluation is normally performed as part of the feasi-
bility study.

Data to support these major conclusions are discussed by
environmental pathway (i.e., release media). These are: ground-
water, surface water, soil and air.

« Groundwater

The hydrogeologic investigation reconfirmed the presence of
the leachate plume (Plume 1l). There was also evidence of two
more plumes originating at the landfill site. All plumes are
evident at shallow to medium depths of the Upper Glacial aquifer.
There was evidence of less permeable strata in the deeper part of




HQM HOLZMACHER, McLENDON & MURRELL, P.C.

the Upper Glacial aquifer, but not enough to claim that these
strata are continuous. However, these strata tend to retard and
divert groundwater flow which is supported by the water quality
data indicating that the plume is relatively shallow.

Plume 1 most likely generates from Cell 1 which is capped,
but unlined. The plume consists primarily of leachate constitu-
ents. The highest concentrations were evident at mid-depth Well
MW-3B, which is just northwest of Cell 1 on the landfill property.
Groundwater analytical data also confirmed localized discharge of
Plume 1 to Fish Cove.

Groundwater analytical data from stainless steel wells indi-
cated the presence of certain priority pollutant contaminants in
Plume 1, but not at hazardous levels. Where available, concen-
trations were compared against applicable, relevant and appropri-
ate requirements (ARARs). Filtered metal results were used for
this and considered more representative of metals dissolved in
groundwater. However, priority pollutant purgeable organics were
significant at well MW-3B. Trichloroethene (TCE) and tetrachloro-
ethene (PCE) were detected at a maximum of 7 ppb. This value is
higher than proposed MCLs of 5 ppb. Note that organic results
detected below 10 ppb are plus or minus 40 percent reliable and
results in the second round of sampling indicated concentrations
less than 5 ppb.

Plume 1 consisted primarily of leachate constituents such as
ammonia (as nitrogen), iron and TOC. These leachate constituents
were used to identify the plume. Additional groundwater analyti-
cal data from PVC and residential wells confirm the presence and
extent of Plume 1.

Plume 2 emanates from the filled septic lagoon area. The
presence of nitrate and nitrite (as nitrogen) in groundwater con-
firms the presence of septics in the area at well MW-6. Well

. MW-2 was installed downgradient from this source area and also

indicated elevated levels of nitrate and nitrite (as nitrogen).
More data is necessary if the areal extent of the plume is to be
identified. The recently constructed landfill expansion wells
may help in defining the areal extent of this plume.

Plume 3 appears to be emanating from the salt pile source
near well MW-2. Groundwater results were high in sodium and chlo-
ride. Otherwise, results may not be reliable because the well
was not fully developed and inconsistent data were obtained be-
tween rounds 1 and 2 of sampling.

- Surface Water

Sampling stations were strategically located in the southern
portion of Fish Cove to indicate both impacted and background
water quality. This area is open to shellfishing. This water

ii
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body has been consistently classified as fresh water when it is
in fact brackish. Salinity tests on water samples proved this
point. ’

Certain priority pollutant metals were detected in water
samples which were above federal and state ARARS for surface
water. These were cadmium (3 locations), copper (1l location),
and mercury (1 location). Both copper and mercury were found at
locations intended to illustrate background surface water quality.
The levels were not indicative of severe contamination.

Leachate parameters which were consistently detected in
water samples were ammonia, iron and manganese. There are no
ARARs for these parameters. Historical water quality data from
nearby areas were available for comparison for nitrogen. The
average nitrogen readings in Fish Cove were .77 mg/l versus .4l
mg/l for similar enclosed bay areas near Flander's Bay.

The greatest risk is primarily to local aquatic organisms.
If toxic levels are reached, cadmium, copper, mercury or nitrogen
could have a detrimental effect on local aquatic populations.
Toxic levels were not indicated in this investigation. Since
metals may accumulate in shellfish tissue, humans are next in the
food chain to be affected. Historical bioassay data of Fish Cove
clams (NYSDEC) indicate the presence of certain metals in clam
tissue, but at acceptable federal guidelines for food.

Coliform bacteria, which had been found in numerous lo-
cations in Fish Cove in the past, point to septic and stormwater
discharges from the surrounding area. These discharges could
well adversely impact the variability of aquatic life.

- Soil Investigation

H2M collected four types of soils. These were: (1) surface

soils at various locations throughout the landfill; (2) soils

from the filled lagoon area; (3) saturated soils from well bore-
holes, and (4) sediment from Fish Cove.

All soil samples were analyzed for priority pollutant metals
(total digestion) and E.P. Toxicity metals (extraction procedure).
The E.P. Toxicity extraction procedure was used to demonstrate
the leachability, presence and mobility of metals.

ARARS are not clearly defined for metals in soil. Thus, all
metals in soil data were compared against New Jersey DEP and New
York State DEC "action levels" and typical concentrations of
metals in U.S. soils (Lindsay, 1979). Almost all metals were
below action levels and/or within typical concentration ranges.
Cadmium was above action levels in four lagoon soil samples.
Silver was above action levels in one lagoon sample and a satu-
rated soil sample (borehole for MW-3C). Mercury has no action
level, but exceeded the typical soil range at surface soil lo-
cations near the active cell and the excavated area.

iii
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Overall, none of the soil samples analyzed for leachability
exceeded the recommended E.P. Toxicity concentration levels.
However, cadmium and lead were detected in the soil, but at below
recommended levels for leaching potential. Mercury and silver,
on the other hand, were not detected in the soil, but were
leached out at a very low concentration for certain samples.
This is not uncommon due to anomalies in sampling and analytical
procedures.

All soil samples were analyzed for semi-volatile organics
(base neutral-acid extractables). Soil from the filled lagoon
was also analyzed for pesticides, PCBs and volatile organics.

The key organic contaminants in soils were the phthalate
esters and polycyclic aromatic hydrocarbons (PAHs). All phtha-
lates and PAHs were below recommended levels. One surface soil
sample from the north of the inactive cell indicated the greatest
variety of PAHs, but levels were below action levels. The
sources of these compounds are unknown.

Purgeable organics data from lagoon soil samples are unreli-
able, but the results for chloroform are reliable. Chloroform
was detected in the western portion of the filled lagoon area at
all three depths of Boring 4. Pesticides and PCBs were not de-
tected in any of these lagoon soil samples.

The risks to public health were based on surficial soils
only. The workers at the landfill would be most vulnerable, but
these values indicate a very low risk.

- Air Investigation

The air investigation was performed to determine whether air
quality levels may be deleterious to worker health at the land-
fill. The investigation consisted of a general survey, col-
lection of air samples and collection of wind data before all
other field investigations commenced.

The ambient air survey indicated acceptable air quality at
the RI work zones at the landfill. Air samples were analyzed for
purgeable organics and all results were below detection levels.

Wind data were gathered before, during and after air sam-
pling at a centrally located station on the landfill property.
The predominant wind direction during September through October
was out of the west, north and northwest with a predominant wind
speed range of 5 to 10 mph.

iv
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RECOMMENDATIONS

Two general categories of recommendations were identified.
These are: (1) recommended remedial actions, and (2) recommended
additional investigative data.

- Recommended Remedial Actions

The Remedial Investigation indicates low risk to public
health and the environment. In light of this, the required re-
medial actions are minimal, since many of the more extensive
actions have already been completed by the Town previous to the
RI.

The most feasible remedial action is to combine several re-
sponse actions. There are three groups of response actions: no
action, source control and migration control. Several response
actions within these groups have already been implemented and
should continue to be implemented.

1. No Action

It is recommended that groundwater monitoring be continued.
Additional wells have been installed on the site. Further moni-
toring will track the dispersion of Plume 1 off-site and of sus-
pected Plumes 2 and 3 on the landfill property.

Groundwater monitoring should be done in conjunction with
on-going response actions. The on-going actions are: (1) supply-
ing alternative water supplies for affected residents, and (2)
continue required source control measures. Groundwater monitor-
ing will track the effectiveness of response actions.

2. Source Controls

Source controls are designed to prevent or minimize mi-
gration of hazardous materials from the source areas. ‘

Source 1 (Cell 1) has already been capped. Source 2 (filled
septic lagoons) has already been substantially excavated and
filled. However, Source 3 (salt pile) should receive attention,
either by no longer using the site for salt storage or by the
construction of a salt brine collection system or enclosing the
salt pile.

3. Migration Control

Exceeding ARARs, with high risk to public health and the
environment, would warrant the use of migration control methods.
However, based on the RI, this is not the case at the North Sea
Landfill.
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- Recommended Additional Environmental Monitoring

‘1. Hydrogeologic Data

The prime objective of obtaining additional hydrogeologic
data is to further define flow patterns. The following recommen-
dations are given:

- Obtain depth to water measurements on a bi-monthly
basis of all wells. It should be noted that the
PVC wells should be surveyed for elevation and lo-
cation. :

- To understand site-specific flow patterns at Fish
Cove, a Stevens Recorder is recommended for record-
ing water levels over a 24-hour period. This would
help in understanding tidal fluctuations at that

location. In addition, the Fish Cove area wells
should be surveyed using a tide gauge as a bench
mark.

Some of these recommendations could be performed in conjunc-
tion with additional groundwater monitoring.

2. Groundwater Quality Monitoring Data

The recommendation to pursue additional groundwater monitor-
ing data is needed to support the no-action remedial response
action. Additional groundwater monitoring data will:

- Track the effectiveness of any additional response
actions.

« Confirm the presence of Sources 2 and 3.

- Be compared with 1987 RI data.

Additional data can be acquired from existing RI stainless
steel wells and recently installed stainless steel wells done in
conjunction with the landfill expansion project for the NYSDEC.
All wells could be used in conjunction with the next round of
quarterly and annual sampling as well.

3. Limnology/Biclogy of Fish Cove

Such a study would generate more information on:
- Changes in water quality parameters over time.

. Effects, if any, on key Fish Cove aquatic organ-
isms.

vi
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On a periodic basis, water samples would be analyzed for
target compound list metals and leachate indicators. These data
would be compared to other local water quality data.

The effects on key Fish Cove aquatic organisms may be adsorp-
tion of metals in organism tissue and/or toxic effects on popu-
lations. Bioassays of shellfish or fish tissue would be analyzed
for metals. Laboratory toxicity tests could be performed on
local specimens to determine toxic levels.

i
i
i
i
i
1
i
F
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TOWN OF SOUTHAMPTON

SUFFOLK COUNTY, NEW YORK

REMEDIAL INVESTIGATION REPORT

NORTH SEA LANDFILL

MARCH 1988

This Remedial Investigation (RI) report will describe the
major findings of the remedial investigation conducted at the
North Sea Landfill. The findings are based on water, soil and
air investigations at the study site and environs. The resulting
data demonstrate that there are minimal risks to public health
and the environment. Subsequently, minimal remedial actions are
required.

The USEPA presented an administrative order on consent to
the Town of Southampton in February 1987. The Town owns the
North Sea Landfill site which is on the National Priority List of
Sites. The Town is a potentially responsible party (PRP) under
Sections 107 (a) (1) and (2) of the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA). The consent
order was pursuant to the amended version of CERCLA (Superfund
Amendments and Reauthorization Act of 1986), Section 106. The
Town gave its consent to initiate the remedial investigation on
March 31, 1987. The remedial investigation was under the di-
rection of Region II USEPA.

This Remedial Investigation (RI) report is divided into four
chapters. The first chapter covers introductory sections which
discuss the site and the RI in general. The second chapter summa-
rizes and presents key RI data as a result of several environ-
mental investigations. The third chapter is a preliminary public
health evaluation. The fourth chapter is a discussion of po-
tential remedial alternatives which may be feasible for the site.
The fifth chapter summarizes the main conclusions and recommen-
dations. Following the main chapters of the RI report are appen-
dices which contain unreduced data, methodologies, analytical
data, and other pertinent information. This report was written
under the specifications described in "Guidance on Remedial In-
vestigations Under CERCLA".
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1.0 - INTRODUCTION

The introduction of this RI report includes the following
sections: (1) a discussion of the objectives of the RI, (2) a
description of all the tasks performed, (3) a discussion of the
nature and extent of the problems at the North Sea Landfill site,
and (4) a detailed description of the site before the RI was per-
formed.

1.1 OBJECTIVES OF THE REMEDIAL INVESTIGATION

The overall objectives of the remedial investigation (RI)
are to determine, through a phased approach, significant po-
tential health risks posed by the North Sea Landfill and to
identify potential remedial actions for the site.

The specific objectives of the RI are as follows: (1) deter-
mine the horizontal and vertical extent of the plume beneath the
site and downgradient, as well as at the Fish Cove area; (2) de-
termine the background groundwater quality upgradient from the
landfill; (3) determine the impact, if any, due to the scavenger
lagoons; and (4) perform a qualitative public health evaluation
(PHE). A full sampling program for priority pollutant chemicals
present in the exposure pathways (water, soil and air) with full
United States Environmental Protection Agency (EPA) Contract
Laboratory Program (CLP) analyses procedures used to achieve the
overall and specific objectives of the RI.

The potential environmental pathways of exposure in order of
priority are: (1) groundwater and surface water; (2) soil; and
(3) air. These environmental media were investigated as part of
Phase I of this RI.

1.1.1 - Groundwater and Surface Water

A contaminated plume has been detected moving northwest from
the site. This plume is primarily composed of landfill leachate
constituents. The capped (inactive) cells on the site are the
probable source of this contamination. Currently, exposure to
the plume is limited since the homes which had been utilizing
this water in the past for potable use are now served by public
water,

The potential also exists for the groundwater plume to dis-
charge to surface water at Fish Cove, northwest of the landfill.
However, tidal influence may be significant in reducing contami-
nant concentration. There are no other surface water exposure
routes at this site.
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Analysis of groundwater samples included priority pollutant
chemicals to define the presence of hazardous inorganic and or-
ganic constituents present at the site. Direct confirmatory sam-
pling of groundwater was necessary to determine hazardous levels
of contaminants.

1.1.2 - Soil

Direct ingestion of soil and exposure to contaminated soil
is the second most critical exposure route at this site. Expo-
sure would be highest for the people who actually work at or near
the landfill cells and/or sludge pit area. This pathway is also
directly related to air exposure due to resuspension of contami-
nated soils.

Prior to the RI, there were data deficiencies on soil con-
tamination at this site. This applied to surface and subsurface
soils as well as lagoon sludge. Data that were provided for in
the Phase I RI are soil analyses for organic and inorganic pri-
ority pollutant hazardous substances. The subsurface soil
quality data added in defining the vertical extent of contami-
nation at the site and the potential for contaminated soil to act
as a secondary source for future migration.

1.1.3 - Air

Exposure for the people who work at the landfill to airborne
organic and inorganic contaminants is possible. Prior to the RI,
the exact health risk had not been documented.

Airborne contaminants may be due either to (1) volatili-
zation and resuspension of substances from surface soils around
landfill cells and scavenger lagoons, or (2) volatilization of
hazardous substances from the septic sludge in the scavenger la-
goon area. Air gquality was monitored for priority pollutant vola-
tiles., :

The second overall objective of the RI/FS Study was to
identify and evaluate potential remedial (cleanup) actions for
the site, This involved consideration of any identified po-
tential source areas, as well as the downgradient plume.

1.2 - TASK DESCRIPTIONS

Discussed below are the major tasks of the actual Remedial
Investigation in conformance with the consent order between the
Town and EPA and the contract between the Town and H2M. These
include: field operations, sample analyses, data analyses and
the actual preparation of the RI report.
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1.2.1 - Field Operations

This task consists of well drilling operations and field
sampling activities.

Well drilling operations consisted of the following activi-
ties: subcontacting procedures, site survey, well installation
and completion.

Subcontracting activities took place concurrently with the
preparation and review of the site investigation plan. The bid
was prepared by H2M and sent out to several potential bidders.
The lowest qualified bidder was accepted. This was Warren
George, Inc., of Jersey City, N.J.

An inventory of H2M's existing wells used for previous
groundwater monitoring studies was assessed as part of the site
survey. Also, an inventory of the existing homeowner wells was
inventoried and assessed.

Holes for well placement were drilled. The wells were then
installed, completed and developed by the well drilling contrac-
tor. Following this, the wells were surveyed for elevation and
location by an MBE subcontractor (I.J. Handa, P.C., New York
City).

The following environmental media were then sampled: (1)
groundwater; (2) landfill surface soil; (3) subsurface soil
(sludge lagoon areas); (4) saturated soil at well boreholes; (5)
surface water and sediment (Fish Cove); and (6) air. An MBE sub-
contractor (R & R International, Akron, OH) was chosen to collect
air samples and analyze wind data. All other samples were col-
lected by H2M.

1.2.2 - Sample Analyses

Samplé analyses employing the USEPA CLP procedures were docu-
mented and performed by H2M Labs, Inc. All analytical data re-
port packages are in the appendix.

1.2.3 - Data Analyses

This task covers the interpretation of laboratory analytical
data and hydrogeologic data in application to future activities.

All laboratory analytical data generated were statistically
analyzed under CLP procedures. The data were validated, reduced
and evaluated.
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Hydrogeologic data obtained from the investigation were used
to evaluate the vertical and lateral extent of contaminated
groundwater and soil, and to predict plume migration. These data
were also useful in the preliminary public health evaluation for
determining potential environmental exposure pathways and thus
risks along those pathways.

1.2.4 -~ Preliminary Public Health Evaluation

A qualitative preliminary assessment of public health and
environmental impacts of all practical remedial alternatives was
performed. Short and long-term public health and environmental
impacts were distinguished. The assessment was performed in com-
pliance with State and Federal guidelines (including CERCLA/
NCP).

1.3 - NATURE AND EXTENT OF THE PROBLEM

The North Sea Landfill is an active municipal landfill,
owned and operated by the Town of Southampton. The site encom-
passes a total of 131 acres located southeast of the intersection
of Major's Path and 0l1d Fish Cove Road, in the Township of
Southampton, Suffolk County, New York (Figure 1-1).

The landfill was initially constructed in 1963 for the dis-
posal of municipal solid wastes, refuse, debris and septic system
wastes. Significant features of the site include two existing
landfill cells, of which only one is currently accepting wastes,
and a total of 12 scavenger sludge lagoons which have. been decom-
missioned and filled (Figure 1-2).

Cell 1 consists of two earlier landfill areas and totals
approximately 13 acres. Cell 1 received septic system sludges in
the early 1960's in addition to municipal solid wastes. Upon
reaching capacity, it was subsequently closed in 1985. Closure
of the cell consisted of capping with a 20 mil PVC.-membrane to
minimize infiltration into the mound and covering it with approxi-
mately 2 feet of sand. A stormwater collection system was also
installed which collects runoff from the landfill, and directs
the stormwater to a recharge basin at the western edge of the
site. The total quantity of wastes in Cell 1 is estimated at 1.3
million cubic yards.

1.3.1 - Prior Investigation

In the late 1960's, a series of 12 scavenger sludge lagoons,
approximately 50 feet long, 10 feet deep and 50 feet above the
water table were constructed at the southern portion of the prop-
erty. These lagoons, currently inactive and filled, accepted
septic system wastes from both commercial and residential sources.
Septic sludges were deposited into these lagoons, allowed to
drain and dry, and subsequently disposed of into landfill Cell 1.
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Throughout the active life of these sludge lagoons, it is esti-
mated that they received a total of 11 million gallons of septic
wastes. A formal closure plan for the lagoon area was not de-
veloped. Although there is no formal documentation as to the
extent of remediation of these lagoons, the area has reportedly
been excavated to about 12 feet and filled with sand and gravel.

The remaining active landfill cell (Cell 2) is approximately
7 acres in size and constructed with a bottom double liner of
natural on-site clay (Ebasco, 1986) about 20 feet above the water
table, and a leachate collection system in accordance with 6NYCRR
Part 360. An underground fire destroyed the cell's leachate pump-
ing system in 1987. However, a new well and pump has been in-
stalled to receive leachate. The new system is designed to pump
leachate to a truck for off-site treatment. The cell currently
accepts approximately 80,000 tons of municipal wastes annually.
Seasonal disposal rates are approximately 400 tons per day in the
summer months, and 100 tons per day in the winter. Upon reaching
capacity, the Town will close and cap the landfill cell in ac-
cordance with State requirements, and will begin operation on the
proposed new landfill cell.

The proposed landfill cell (Cell 3) is separated from the
active cell (Cell 2) by a 100-foot buffer strip. This area is
currently an excavated pit of about 7 acres. Cell 3 will be con-
structed to the design criteria given in 6 NYCRR, Part 360. The
proposed double liner of the cell will consist of a 60 mil PVC
liner with an overlying 80 mil HDPE liner. The cell will include
a leachate collection system and stormwater control system. Clo-
sure plans for the cell will be developed in compliance with Part
360 regulations.

Methane monitoring probes were installed by the Town of
Southampton for the purpose of monitoring methane concentrations
emanating from the existing landfill cells. Past surveys, dating
from 1977 to 1981, indicate that the methane concentrations were
below the explosive range of five to ten percent methane in air.
A summary of past methane monitoring data can be found in the
"Town of Southampton, Study and Report, North Sea Landfill" pre-
pared by Louis K. McLean Associates, P.C. and Holzmacher, McLen-
don & Murrell, P.C. (H2M), January 198l. There has been no other
monitoring of methane to date. 1In 1984, the site was evaluated
by the EPA for development of a Hazard Ranking Score (HRS). At
that time, fire and explosive potential was determined to be zero.
No system currently exists to vent methane.

Several investigations have been conducted since 1979 to
characterize groundwater quality in the vicinity of the North Sea
Landfill. Studies were performed by both SCDHS and the Town of
Southampton.
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The purpose of the SCDHS investigation was to assist the
Town of Southampton in determining the extent of the leachate
plume emanating from the vicinity of the North Sea Landfill. As
part of the study, SCDHS installed a total of 14 monitoring wells
on site and downgradient of the landfill. Elevated levels of
iron and manganese were detected in monitoring wells Ns-1, 9, 10,
29 and 30 (see Figure 2 for well locations). However, the SCDHS
did not find the presence of heavy metals at that time and that
groundwater exceeded none of the state primary drinking water
standards.

A study conducted by H2M for the Town of Southampton in-
cluded sampling and analysis of 16 private residential wells
located northwest of the landfill for various water quality pa-
rameters. Initial testing indicated that some of the private
wells had evidence of leachate contamination, but not at levels
that exceed the Federal Primary Drinking Water Standards, estab-
lished for health purposes. The results, however, indicated that
parameters for secondary drinking water standards (i.e. iron,
manganese), were exceeded at several of the wells. Since test-
ing, these wells are no longer used as drinking water supplies.
Water mains have been installed to provide public water to these
homes at the Town's expense.

Both reports consistently indicated the presence of a ground-
water contaminant plume flowing to the northwest towards Fish
Cove from the vicinity of the North Sea Landfill. Approximate
boundaries of the contaminant plume were defined based on monitor-
ing well data, private residential well sample data, and ground-
water Flow direction. The plume of contamination exists from the
landfill to Fish Cove. Recommendations from these two studies
included continued groundwater monitoring of the landfill, and
securing an alternate water supply for the affected homes within
the defined plume zone. As a result, the Town of Southampton
provided for the extension of water mains and service lines from

the SCWA system to replace the few individual private water

supply wells affected by the plume.

In September 1981, at the request of the Town of Southamp-
ton, H2M initiated an annual water sampling and analysis program
that consisted of quarterly and annual groundwater sampling to
determine the amount and extent of leachate migration from the
North Sea Landfill. The groundwater was analyzed quarterly for
several leachate indicator parameters: ammonia, chlorides, ni-
trates, detergent (MBAS), iron, specific conductivity, total or-
ganic carbon (TOC), total dissolved solids (TDS), pH and lead, as
required by NYSDEC in the Town of Southampton's Part 360 Solid
Waste Permit. Further sampling of the wells were also performed
on an annual basis for an abbreviated list of priority pollutant
compounds (volatile organics, phenols and metals), as well as
PCBs and aldicarb (Temik). A summary and review of the 1981 to
1987 groundwater monitoring data is presented in the December
1987 "Annual Groundwater Monitoring Report North Sea Landfill"”
prepared by H2M.
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Samples were collected from a total of six downgradient moni-
toring wells (SCDHS Wells W¥No. 1, 9, 10, 29, 30 and USGS Well
S-48432), and one upgradient monitoring well. (See Figure 2 for
monitoring well locations). Analytical data from the network of
downgradient wells monitor for changes in the areal extent of the
leachate plume, and any notable changes in chemical constituents
of the plume. An upgradient well was installed in early 1983 to
establish background water quality, and to indicate the contri-
bution of landfill leachate to groundwater contamination.

Monitoring wells 1, 9 and 30, located within the defined
leachate plume, continue to display characteristically high con-
centrations of landfill leachate constituents in the groundwater.
Samples taken from these wells were found to exceed the NYS
Groundwater Classification Standards (GA waters) for iron, lead
and manganese, and NYS Groundwater guidelines for leachate indi-
cator parameters, TOC, ammonia, specific conductivity and pH.
The lead concentration within the leachate plume seems to have
progressively diminished in Wells No. 1 and 9 and the concentra-
tions do not exceed the current NYS Drinking Water Standard of 25
ug/l. These lead samples were obtained without filtering which
allows non-dissolved particles (i.e., soils to which metals ad-
here) to be included in the analysis. The RI/FS samples were
filtered and will be used to determine if the lead is actually in
a dissolved state. Wells No. 10, 29 and S-48432 have also ex-
ceeded State Groundwater Classification Standards for iron, lead
and manganese on several occasions.

As summarized in the report, a review of the water quality
data indicates that the leachate plume has not expanded signifi-
cantly since 1979 either in the longitudinal or lateral direction.
Wells No. 1, 9 and 30 consistently show the highest contaminant
levels of leachate indicator parameters and metals concentrations
among the six downgradient monitoring wells. An examination of
contaminant levels in Wells No. 10, 29 and S-48432 show that
these wells remain relatively unaffected by leachate contami-
nation when compared to the contaminant levels in Wells No. 1, 9
and 30. Well No. 29 in particular indicated significant levels
of chloride and TDS but no signficant concentrations of iron or
manganese. The TOC content of Well No. 29 is less than that in
Well No. 9. Well No. 10 is located just beyond the tip of the
leachate plume, and Wells No. 29 and S-49432 are located on
either side of the defined plume. Therefore, it appears that the
leachate plume is relatively undispersed, and is traveling at a
relatively slow rate to the northwest, as predicted in 1979.
Water level measurements recorded throughout the sampling period
confirm that the groundwater flow direction has not changed, and
remains in the northwesterly direction, towards Fish Cove.

It is not conclusive that all the contaminants detected in

the six downgradient monitoring wells are solely attributed to
North Sea Landfill leachate as a contamination source. Elevated
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levels of iron, lead and phenols were detected in the upgradient
well samples in excess of State standards. However, the iron
concentration was not above typical concentrations found in un-
contaminated groundwater on Long Island. additionally, pH
measurements of background water samples have also been found to
periodically fall below the acceptable pH range of 6.5 to 8.5.
This is a common occurrence in uncontaminated groundwater on Long
Island. In addition, the average level of phenol in the upgradi-
ent well is substantially higher than the downgradient wells.

More recently, annual and quarterly groundwater monitoring
has continued. Annual (March 1987) results indicate that the
parameters found above groundwater standards were iron for all
wells and pH for Wells No. 1 and 9. Quarterly results for July
indicate pH (Wells No. 9 and 30), iron (all wells except upgradi-
ent well), and lead (Wells No. 9 and 30). Quarterly results for
October indicate elevated pH (Well No. 19), iron (all wells) and
lead (Well No. 9).

l In addition to the inorganic compounds, a limited number of
low concentration priority pollutant volatile organic compounds
were detected in the groundwater samples during the monitoring

period. Cis-1,2-dichloroethene and 1,1-dichloroethane were de-

l tected at trace levels in two downgradient monitoring wells at 2

parts per billion (ppb) and 6 ppb, respectively. Vinyl chloride
was also detected on one occasion in Well No. 1 at 17 ppb in

' November 1983. However, the well was resampled in February 1984,

but vinyl chloride was not found at the detection limit of 3 ppb.
Highest detected concentrations of methylene chloride and chloro-
l form were measured at 42 ppb and 14 ppb, respectively, in Janu-
ary/February 1985, However, the same constituents were found in
the upgradient background sample, suggesting the possibility of
alternate contaminant sources. No detectable levels of pesti-
l cides were found in any of the groundwater samples. The most
recent annual sampling results (March 1987) indicate that all
organics, including pesticides, are below detection levels except

l for total trihalomethanes at Well No. 29, which was 2 ug/l and

the upgradient well at 1 ug/1l.

1.4 - SITE DESCRIPTION

The North Sea Landfill site and environs are described in
terms of the following: (1) geomorphology, (2) geology and hydro-
geology, (3) sensitive environments, and (4) human factors.

1.4.1 ~ Geomorphology

The South Fork of Long Island is located in the Atlantic
Coastal Plain physiographic province of the United States. The
physiographic features of the South Fork are grouped into five
geomorphic units: (1) the Ronkonkoma moraine; (2) kame deposits
north of the moraine; (3) the south sloping outwash plain; (4)
the dune spit; and tombolo complex to the east; and (5) shoreline
and barrier beaches.
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The North Sea Landfill is located in till deposits north of
the Ronkonkoma moraine. North of the moraine are kame deposits.
These deposits reach a maximum altitude of about 100 feet and
mark areas of disintegrated, stagnant ice from the last glacial
period.

1.4.2 - Geology and Hydrogeology

The North Sea Landfill is situated above fresh water
aquifers which overlie deeper salt water aquifers. The unconsoli-
dated deposits of Cretaceous and Quaternary Age rest unconform-
ably on the Precambrian-Upper Paleozoic basement complexes (see
Figure 1-3). The Upper Cretaceous deposits include, in ascending
order, (1) the Raritan formation consisting of the Lloyd sand
member and an overlying clay member; (2) the Magothy Formation-
Matawan Group, undifferentiated; and (3) the Monmouth Group.
Except for the Monmouth Group, the three units are continuous
throughout the North Sea study area. Cretaceous deposits are
overlain by Pleistocene and Holocene (recent) deposits. The
Pleistocene deposits consist of glaciofluvial deposits of the
Upper Glacial aquifer. Of immediate concern to the study site
are the Cretaceous Magothy fresh water aquifer, the Upper Glacial
fresh water aquifer, and surficial soils of more recent age.

Magothy Aquifer

The Magothy aquifer is the deepest fresh water bearing zone.
The top of the Magothy occurs at a depth of about 150 feet below
mean sea level at the study area. This is also the formational
contact with the bottom of the Upper Glacial aquifer. The Mago-
thy is composed of layers of clay, sandy clay and silty clay.
These layers are lower in hydraulic conductivity than the more
permeable zones in the unit. The average horizontal hydraulic
conductivity including all lithologic types in this unit is about
70 feet per day. Aquifer tests indicate transmissivity ranges
from 607 square feet per day to 24,064 square feet per day
(Fetter, 1971). ‘ ’

Salt water is present below depths of 380 to 400 feet. The
upper boundary of the fresh water bearing zone is the base of the
Upper Glacial aquifer. The lower limit is the fresh water/saline
water interface.

Upper Glacial Aquifer

The Upper (water table) Glacial fresh water aquifer is esti-
mated to be about 200 to 300 feet thick in the area of the land-
£i1l1. It is primarily composed of Pleistocene deposits of sand
and gravel. Most wells in the area are completed in this aqui-
fer.
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Recent studies (Sirkin and Buscheck, 1977) indicate that the
Upper Glacial is composed of two superimposed drift sheets in the
South Fork. From a hydrologic standpoint, the Upper Glacial is
considered one hydraulic unit, as the drift sheets are indis-
tinguishable and highly permeable. The lower drift sheet was
deposited in the early Wisconsin glaciation. It consists of a
thick sheet of outwash.

The Montauk till caps the lower outwash sheet. In the study
area, the till may be about 10 to 30 feet thick. There may be
evidence of channeling of the lower drift sheet occurring in the
mid-Wisconsin glaciation (during a 22,000 year erosional inter-
val). This could be significant hydrologically, thus affecting
vertical groundwater migration through the Montauk till.

The upper drift sheet was deposited in the late Wisconsin
glaciation period. This also consists of outwash, up to 60 m
thick. The greatest thickness of the upper sheet is in the
moraine north of Southampton on the north shore of the South
Fork.

Site-specific data (a well log of monitoring Well NS-1 or
S-67533) indicates clay may be present near the base of the Upper
Glacial aquifer. If continuous, somewhat in areal extent, it
could prevent vertical hydrologic communication with the Magothy
formation.

Horizontal hydraulic conductivity of the Upper Glacial aqui-
fer is greater than the Magothy aquifer. Thus, vertical mi-
gration into the Magothy is retarded. The average hydraulic
conductivity of the Upper Glacial aquifer of the South Fork is
1250 gpd/ft2 (5.9x10~2 cm/sec). However, pumping test data for a
well near the site indicate a hydraulic conductivity of 325
gpd/ft2 (1.5x10"2 cm/sec). Transmissivity is estimated to be
6,450 gpd/ft (Fetter, 1971). These values are in the general
range of other values found in the literature. Hydraulic prop-
erties will vary with variations in geology. A reasonable value
for storativity has been assumed to be about 0.18 for this study
area (H2M, 1986).

Soils

Surficial soils have been identified from the United States
Department of Agriculture, Soil Conservation Service Report (Soil
Survey of Suffolk County, New York 1975). Two major soil associ-
ations within and surrounding the landfill are Carver and Plym-
outh Sands, 3 to 15 percent slope, and "made" land.

The soils of Suffolk County were deposited as a result of
glaciation during the Wisconsin Age. The glacial outwash con-
sists of sorted sand and gravels.
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The Carver/Plymouth Soils Association are found on rolling
moraines and side slopes of drainage channels of outwash plains.
The Carver Series consist of deep, excessively drained coarse
textured soils. Carver soils are formed of sand and are too
droughty to be used as topsoil.

"Made" land consists of concrete, bricks, trash, wire, etc.
- anything but natural soil. This defines the landfill area.

Hydrology

Groundwater is replenished primarily from recharge via pre-
cipitation and lateral underground flow of fresh water. Total
average precipitation per year is 45 inches. Average annual snow-
fall is 31 inches.

Loss of recharge occurs through evapotranspiration and run-
off. As precipitation hits the land surface, a portion evapo-
rates. Another portion is absorbed by vegetation and transpired
back into the atmosphere.

Precipitation less evapotranspiration and runoff losses
amounts to a recharge of about 18 inches per year.

The precipitation which reaches the main aquifer continues
to flow through the zone of saturated gravel of the Upper Glacial
aquifer at a rate of movement proportional to the slope of the
water table. Water flows from higher to lower potential (e.g.
high to low elevation) and can flow from lower to higher eleva-
tion in areas of discharge. This flow of water through the aqui-
fer which eventually reaches the salt water is called underflow.
This underflow is recharged water which is not withdrawn and is
discharged to the ocean and bays.

There are two major types of groundwater movement at the
site - the deep flow system and shallow groundwater subsystem.
The shallow subsystem is governed by watershed boundaries and
follows local topography until it discharges into streams or salt
water bodies. These overlie a deeper flow system.

Underflow maintains the brackish water environment which is
basic to the ecology of the estuarine community and it maintains
the position of the fresh water/salt water interface. Underflow
also provides the major portion (95%) of the water which flows in
the fresh water streams of Long Island.

Spatially, the fresh water of the South Fork forms several
roughly elliptical lenses of water which float on denser salty
water underneath. These lenses are entirely contained in the
porous glacial sand and gravel, and have no connection to any
other fresh water source.
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The upper boundary of the fresh water lens is called the
water table and the lower boundary of the lens is a mixing zone
between fresh and salt water.

The interface between fresh water and saline water is as-
sumed to be a thin zone for the South Fork. The fresh water/salt
water interface thickness of the southern portion of the South
Fork can be approximated from the Ghyben-Herzberg model for oce-
anic islands. There is typically a ratio of 40 to 1 of fresh
water below sea level to fresh water above sea level. However,
in the northern part, where the landfill is located, the calcu-
lated depth to the interface is greater than what the model would
indicate. This is probably due to increased degree of anisotropy
in the geologic units (Nemickas & Koszalka, 1982).

Geologic evidence for the South Fork indicates that the
Upper Glacial aquifer is in direct contact with the ocean or bay
floor at the shore and extends seaward.

Generally, the water table rises to the end of April when
vegetation is dormant and thus evapotranspiration is at its
lowest. The water table generally begins to decline in May and
reaches its lowest levels in early October, Water levels in the
area of the landfill range from an elevation of 10 feet (upgradi-
ent) to 5 feet (downgradient).

The largest observed water level fluctuations are in areas

"where the water table is high (near the east-west centerline of

the South Fork or groundwater divide). Seasonal fluctuations
north (and south) of the groundwater divide are less than 2 feet.
Water levels in wells near the shore are influenced by tides and
fluctuate around 1 foot.

Mounding (elevated water table) may occur in areas of vary-
ing lithology. Mounding is a characteristic typical of the area
beneath landfill cells. : '

A regional water table contour map is shown in Figure 1-4.
The regional hydraulic gradient is about .002 ft/ft. Groundwater
in the Upper Glacial aquifer flows from the site to the north-
west, toward Fish Cove and Little Peconic Bay. The path of the
leachate plume follows the direction of groundwater flow at a
slow rate, which has been estimated to be 135 ft/year in the site
study area (H2M, 1986).

Due to anisotropic conditions, the vertical conductivity in
the South Fork is lower than the horizontal conductivity. The
ratio of vertical to horizontal hydraulic conductivity on the
northern part of the South Fork is typically on the order of 1 to
100 (Nemickas and Koszalka, 1982). From H2M's experience, a
ratio of 1 to 10 may be more reasonable.
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Diversions in groundwater flow direction from pumping wells
will distort the plume. The plume is not diluted with the entire
body of groundwater and tends to remain as an intact body with
only slight dispersion and diffusion along the edges. The thick-
ness of the plume will probably increase with distance downgradi-
ent from the source.

The extent and movement of various constituents in the plume
will vary due to their chemical nature and the effects of attenu-
ation. The leachate constituents can actually move faster than
the average groundwater velocity due to hydrodynamic disperson.
Also, changes in lithology within the aquifer and soil horizons
will affect ion movement. For example, adsorption of ions to
clay layers will retard the movement. Finally, organic constitu-
ents in particular may be degraded via chemical or biological
processes,

1.4.3 - Sensitive Environments (Interscience, 1985)

Fish Cove is a body of salt water with marshes connected via
a tidal inlet to the North Sea Harbor. The low marshes are rela-
tively stable and productive, supporting a variety of marine
invertebrates, juvenile fish species and water fowl. The inter-
tidal marsh is dominated by salt marsh cone grass. The marsh
area is about 45,000 square feet consisting of both intertidal
and high marsh (NYSDEC Tidal Wetland Land Use Regulations, 6NYCRR
Part 661). Waters provide nursery grounds for a variety of
marine fishes, a habitat for marine invertebrates and the immedi-
ate shoreline and wetlands provide feeding, resting and nesting
areas for a variety of shore and wading birds and other water-
fowl.

Fish Cove is generally classified by the NYSDEC as a Class B
fresh surface water area. (NYCRR, Chapter X, Subchapter B, Part
895, Article 16, 924.6, p. 4020). However, Fish Cove is actually
a tidal estuary. The NYSDEC classification means that the best
use of the water is for primary contact recreation. Based on
available data, the northern part of the cove has unacceptable
coliform content for shellfish harvesting. However, shellfishing
is permitted in the southern portion where coliform concentra-
tions are acceptable. The central portion is also acceptable for
coliform. However, the entire cove indicates unacceptable fecal
coliform concentrations (Personal Communication with NYSDEC,
1/15/87), which are probably the result of stormwater runoff and
nearby septic systems.

Shellfish examined by the NYSDEC Marine Resources Monitoring
Program from Fish Cove were found to contain arsenic, mercury,
nickel, cadmium, lead and chromium. Of all these, Federal guide-
lines for food lists only mercury, which was below the standards
level. Pesticides are also on the Federal standards for food and
were found to be below detectable levels.
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1.4.4 - Human Factors

The total population of the South Fork was estimated to be
26,776 in 1970. The total population for the eastern part of the
Town of Southampton was estimated to be 15,796 in 1970, 17,538 in
1975, and 27,540 for 1995.

Within a quarter mile radius from the site there are approxi-
mately 15 homes. Within a half mile radius from the site there
are approximately 100 homes. Most of the residents are located
north, northwest and west of the site and downgradient from the
landfill. There are no population centers to the east, which is
predominantly wooded. The Village of Southampton lies 2.4 miles
to the south of this site.

Most of the homes obtain their drinking water from private
domestic wells tapping the highly permeable Pleistocene deposits
of the Upper Glacial aquifer. Approximately a dozen private
wells northeast of the site have been closed by the Suffolk
County Department of Health Services (SCDHS) and are now con-
nected to public water supply. Public water supply is provided
through the Suffolk County Water Authority (SCWA). Public supply
well pumpage is on the order of 3 million gallons per day from
the Upper Glacial aguifer in the South Fork (Jensen and Soren,
1974).

marily zoned for private homes. However, there are signficiant
industrial/commercial properties nearby. To the west of the site
is an automobile salvage yard, located about 0.6 mile south of
the landfill entrance. Additionally, a sand/gravel pit is lo-
cated west of Major's Path betwen the landfill and Fish Cove.

On the west side of Major's Path, approximately 1,000 feet
west of the site's property line, is an old landfill site oper-
ated by the Village of Southampton prior to the early 1960's when
the subject landfill began operation. The old landfill was oper-
ated as a "burn and bury" dump. However, there are no known
records detailing its operation.

l Land usage within a half mile radius of the site is pri-
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2.0 - REMEDIAL INVESTIGATION FINDINGSV

e

The remedial investigation consisted of several investi-
gations of various environmental media. This section discusses
the major findings of these investigations. The investigations
include: soil, hydrogeologic, surface water and air investi-
gations. Figure 2-1 depicts the locations of all sampling
points, well locations and borings.

For each investigation performed, analytical results are
discussed. The following procedure was used to select reported
values for further analysis:

First, a summary table was constructed for each sampling
matrix, i.e., soil, water or air. Values reported above detec-
tion levels were selected for further analysis. Values labeled
with a "U" (for organics) or "<" (for inorganics) were omitted
from further evaluation because they are below detection levels.

Certain values above detection levels were flagged. Con-
tract Laboratory Protocol requires extensive QA/QC procedures
when reporting laboratory data. Analytical results which do not
meet those requirements are reported, but flagged. These values
are thus carefully scrutinized along with the case narratives to
properly define these flagged values.

Inorganic results are routinely flagged with an "N%, "E",
"s", and/or "*", An "N" flag indicates that the spike sample
recovery is not within control limits. An "E" flag indicates
that a value is estimated or not reported due to suspected inter-
ferences. If one sample in a matrix is flagged, then the entire
group analyzed in that matrix is flagged. An "g" flag indicates
acceptable values and that the value was determined by the method
of standard addition.

A flag of "*" indicates that a duplicate analysis is not
within control limits. These values are still acceptable, but
are not acceptable when the duplicate analysis cannot be repeated.
In this case, the correlation coefficient for the method of stan-
dard addition is less than .995 and is labeled with a "+".
Values flagged with a "+" were excluded from further evaluation.

Organic results are routinely labeled with a "J" or a "B".
If a value was labeled "J", it was also considered as part of the
analysis. "J" indicates an estimated value. This typically ap-
plies to situations where the concentration of the identified
compound is less than the specified detection limit, but greater
than zero. It is also used when estimating a concentration of
tentatively identified compounds where a l:1 response is assumed.

2-1
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Organic values flagged with a "B" are suspect, but included
in the evaluation. The "B" flag indicates that the analyte was
found in the laboratory blank as well as a sample. For example,
one compound that was detected in all sample laboratory blanks
was bis-~(2-ethyl-hexyl) phthalate or DOP. DEHP is the most
common plasticizer in PVC and is used in blood tubing, plasma
packs and gloves.

Further steps taken after considering the reported values
for further analysis are described within each investigation per-
formed.
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2.1 - SOIL INVESTIGATIONS

The soil investigations consisted of soil-gas surveys, sur-
face soil sampling, unsaturated soil sampling, saturated soil
sampling and sediment (from Fish Cove) sampling.

For each soil investigation, the selected laboratory analyti-
cal data are discussed. The discussion for each is divided into
inorganic and organic results. Values above detection levels for
each category were considered significant in terms of frequency
of occurrence and/or variability of parameters evident per sam-
pling location. Range and representative concentrations are
given where appropriate.

Inorganic results include E.P. Toxicity extraction results
for soil, in addition to priority pollutant metals in soil. The
E.P. Toxicity procedure was utilized as an aid to interpreting
total digestion procedure results. Whereas, the total digestion
procedure quantifies the total concentration of a material in
soil, the E.P. Toxicity procedure demonstrates the leachability,
presence and mobility of the material. This is particularly im-
portant for metals which can be naturally occurring at high
levels in soil and which, if deposited in soil, adhere to the
soil particles and do not transport readily. The E.P. Toxicity
extraction procedure analyzes for arsenic, barium, cadmium,
chromium, lead, mercury, selenium and silver.

A general rule of thumb is that E.P. Toxicity results should
be twenty times less than the corresponding priority pollutant
metals results. However, keep in mind that the E.P. Toxicity
results represent the simulation of metals leaching into solution
as a result of acid rain, not the amount of metal in soil. Thus,
the direct correlation of E.P. Tox1c1ty results to priority pollu-
tant digestion procedure results is questionable and in some
cajes may be a higher value (in mg/l) than the soil values (in
mg/kg).

The results were compared against typical soil concentration
ranges and available "action levels" (Table 2~1). This was done
because background level concentrations of metals in soil at this
site are questionable and may be variable. However, it can
safely be assumed that background levels of organics should be
below detection levels for any organic compound, since most are
from unnatural sources.

In addition to the mass spectral library of organic com-
pounds identified, there were several tentatively identified and
unknown organic compounds. Please refer to Appendix F for fur-
ther information on these compounds. Some commonly £found,
tentatively identified organic compounds were: 1,1,2,2-tetra-
chloroethane, hexadecanoic acid and 1,1,3-tetradecadiene.
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TABLE 2-1

ACTION LEVELS FOR INORGANIC

AND ORGANIC CONSTITUTENTS IN SOIL

HAZARDOUS
WASTE CRITERIA
ACTION LEVELS FOR E.P. TOXICITY
(mg/kg dry wt) TESTS (RCRA)
PARAMETER NYSDEC NJDEP (mg/1)
A.B. = Three to five times above the
‘ background soil concentration

Inorganics:

As A.B. 20 5.0

Ba A.B. 400 100.0

cd A.B. 3 1.0

Cr (Total) A.B. 100 5.0

Cu A.B. 170 -

CN A.B. 12 -

Pb A.B. 250-1000 5.0

Hg A.B. 1l 0.2

Ni A.B. 100 -

Se - 4 1.0

Ag A.B. 5 5.0

Zn A.B. 350 -
Organics:
Volatile Organics 10 1 -
Base Neutrals* - 10 -
PCBs 10 1-5 -
Petroleum Hydro-

carbons 10 100 -
Pesticides 1

*For Example, PAHs, Phthalates
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2.1.1 - Soil Gas Surveys

Two surface soil gas surveys were performed. The first was
part of the overall general survey performed before field activi-
ties commenced. The second survey was performed in conjunction
with surface soil sampling. Both surveys included ambient air
readings at each station. Each station was also a surface soil
sampling location. All readings were taken with a photoioni-
zation detector (PID) or flame ionization detector (FID). Both
units can measure a wide range of organics in the surface soil
gas or air. Data can be seen in Tables 2-2a (general survey) and
2-2b (surface soil locations). The locations probed can be seen
in Figure 2-1.

Surface soil was probed with an FID (organic vapor analyzer)
for the general survey. Readings indicate organic levels includ-
ing methane in the soil. The general survey included soil prob-
ing of well drilling locations and air monitoring stations for
methane, total organics, methylene chloride and vinyl chloride.

The soil gas probing (using an FID) results for the general
survey indicated various areas of very high total organic read-
ings. Total organics cover a wide range of low to high molecular
weight organics. These areas were generally located downgradient
and in areas behind the active cell. Areas of very high total
organic readings existed in the area where the sludge lagoons
used to be, in the recharge basin, east of the active cell, and
the active roadway west of the inactive cell. Screening for
methane, a low molecular weight, indicated that the high total
organic readings were generally methane. Methane is a bi-product
of the decomposition of organic material, as would be expected at
a landfill or septic disposal area. Soil samples collected from
these areas provided more definitive information as to what or-
ganic contaminants may exist at these locations.

2.1.2 - Surface Soil

Surface soil samples were analyzed for semi-volatiles and
metals. The organic analytical results are discussed first, then
the inorganic analytical results are discussed. There were
twenty surface soil sampling locations on the site. Surface soil
samples were not obtained off the Town property (see Figure 2-2).

- Organics. Surface soil samples were analyzed for semi-
volatiles (see Table 2-3). Several phthalates were found. All
values were labeled "J" except for DEHP. Present in all samples
and the blanks was DEHP (or bis-(2-ethyl-hexyl) phthalate). This
compound was considered a laboratory contaminant and was also was
found in trip and field blanks. This compound was eliminated
from further evaluation.
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l TABLE 2-2a
' GENERAL SOIL GAS SURVEY
TOTAL
l ORGANICS* METHANE* VINYL METHYLENE
STATION/LOCATION (ppm) (ppm) CHLORIDE** CHLORIDE**
' 1) Surface Soil Sample
Locations:
1 Filled Lagoon Area 600 280
. 2 Filled Lagoon Area >1000 >1000
3 Filled Lagoon Area >1000 >1000
4 Filled Lagoon Area 2.8 1.2
' 5 Filled Lagoon Area .2 0
6 W/O Burn'g Leaf Pile 2.6 3.0
' 7 W/0 Active Cell 6.8 6.0
8 Entrance to Landfill 1.1 .8
9 Recharge Basin 180 140
10 Active Rd4A. W/0
l Inactive Cell >1000 >1000
11 Active Rd4d. W/0
l Inactive Cell >1000 >1000
12 Near Office .4 .2
13 Near Office 920 >1000
14 N/O Inactive Cell 140 50
15 Proposed Cell .2 .2
16 E/O Active Cell 30 12
' 17 E/O Active Cell >1000 >1000
_ 18 E/O Active Cell 13 13
19 N/O Inactive Cell = >1000 >1000
' 20 N/O Inactive Cell 4.0 4.0
2) Air Station Locations:
l 1 Majors Path 0 0 <100 <5
2 Filled Lagoon 0 0 <100 <5
3 W/O Proposed Cell 420 32 <100 <5
' 4 E/O0 Active Cell >1000 >1000 <100 <5
5 N/O Inactive Cell >1000 >1000 <100 <5
' 3) Well Locations:
MW-2 .6 .4 <100 <5
MW-3 0 0 <100 <5
l MW-4 .1 0 <100 <5
* An FID was used for this survey.
l **Drager tubes used.
' 2-7
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TABLE 2-2b

PID RESPONSES FROM SURFACE SOIL SAMPLING LOCATIONS

(TAKEN DURING SURFACE SOIL SAMPLING)

SAMPLE NO. BACKGROUND READING NET RESPONSE
1 1.3 10.0 8.7
2 1.3 11.2 9.9
3 1.4 3.0 1.6
4 1.3 3.6 2.3
5 1.4 2.0 .6
6 1.3 3.2 1.9
7 1.3 3.2 1.9
8 1.5 2.5 1.0
9 1.5 3.5 2.0
10 1.5 2.5 1.0

3.2 3.2 0

1.8 3.5 1.7
13 1.7 2.8 1.1
14 1.2 2.8 1.6
15 1.0 3.2 2.2
16 1.4 3.6 2.2
17 1.2 5.4 4.2
18 1.2 1.2 0
19 1.2 1.2 0
20 1.4 3.2 1.8
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TABLE 2-3

ORSANIC CONTAMINANTS RUANTIFIED
IN SURFACE STILS & NORTH SEA LANDFILL
ReswTs 1 (ug/kg)

CONTAMINANTS DATE SURFACE SURFACE SURFACE SURFACE  SURFACE SURFACE SURFACE SURFACE SURFACE  SURFACE  FIELD Telr
QUANTIFIED SAMPLED  SOIL 81 SOIL 82 SOIL &3 SOIL 84 SOIL 85 SOIL % SCIL &7 SOIL 48 SOIL &9 SOIL M9 BLANK BLANK

SERI-VDLATILES H H H H H H H : H H ' H H
! H ! H ' ! H H H H : : H !
DI-N-BUTYLPHTHALATE | 10/13 ¢ N0 @ N0 ! XD ! N ¢! %D ! ¥ ¢ 4% ¢ W0 ¢ 83 ! Sy ! i N
DIETHYLPHTHALATE : 1013 ¢ M) % 520 ¢ WO ! ND ! MO © 833 ! & % N !} N N I N N 3
BISI2-ETHYLEEIYL)- | 10/13 | 1800B ! 35038 ! 9108 ! 23008 : 13008 ! 99008 ¢ 18008 ! J300B ! 22008 ! 27008 : 1168 ! &3 ¢
PHTHALATE H H ' H H H H H : H : ! ! 5
! H ' H H H H H H H H ! H H
SEMI-VOLATILES ¢ ¢ SURFACE | SURFACE ! SURFACE ! SURFACE ! SURFACE ! SURFACE ! SURFACE ! SURFACE ! SURFACE ! SURFACE | FIELD ! TFIP
i iSOIL #11 ISOIL 812 1SDIL #13 ISOIL 914 :SOIL B1S ISOIL #1b ISOIL 817 1SOTL H18 (SOIL #19 1SOIL 820 ! BLANK © BLANK
DI-N-BUTYLPHTHALATE ¢ 10/14 ¢ S ¢ W™ ¢ 72 ! 30 ¢ ® ¢ wm ! W ! w 3 ! w0 ! ¥ ! ¥ @
DIETHYLPHTHALATE ! 10714 ¢ N0 ! N ! 0 ! 48) ¢ w ! ¥ ! W 3 W ! W@ ! ® { ¥ : W !
BISI2-ETHYLHEXYL)- ¢ 10/14 | 26000 © 33000 ! 7908 ! 37008 ! 300J8 ! 1800B ! WD i 7408 i 4208 ; G100 : 1308 ! 788 !
' PHTHALATE H H H ' H H H H : H H ' ! H
FLUDRANTHENE  } 10/14 ¢ N0 % N ! MO % J403 ! ND ! N 0 WD} W0} WO P WD 0 MO 1 WD !
PYRENE Vel NG 0 N P KD} W0 P N0 ! N 3 N P N ! N ! N ! N 1 N
BUTYLBENIYLPHTHARLATE: 10714 ¢ w0 ! N ! W ! 1700 ! ¥ ! % ! W ! W ! ¥ ! s ! ¥ W
BENIOI)ANTHRACENE | 10/14 : N @ N ! WO } §52 ! W ! NO ! W ! WO ! N I N I KN : N ¢
CHRYSENE Ve oM b oW b X 13 1 oW W ! N N ! N N ! W o N
BENIO(bIFLUORANTHENE! 10714 ¢ ND ! M0 ! WD ! 2503 ¢ MO ! MO % WO ! WO ! WD ! WD I WD I WND
BENIO(KIFLUORANTHENE: 10734 ! N3 ¢ ¥ ! X ! 1103 ¢ W@ ! N ! WO I W : W ! N ! N I M
BENIO(a)PYRENE ¢ 10/14 ! ND ! MD 0} KD ! 1100 ¢ ND ! MO ! M@ ! WO ! WD ! N ! ND ! ND
INDENOUI23cIPYRENE ¢ 10/34 ¢ ND ! WD ! KD ! FL) ! D ¢ W) % M} ! WD ! N i N ! W ! W 1} °
BENID(ghiIPERYLENE ¢ 10/24 ! MO ! N0 ! X ! SN ! W ¢ N I W ! N ! N ! N ! N < N !

ND - MOT DETECTABLE
B - ANALYTE ALSC GETECTED IN INSTRUMENT PLANK .
J - ANALYTE DETECTED WITH CONFIDENCE BUT BELOW DETECTION LINIT
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Di-n-butyl phthalate was evident in the samples from lo-
cations #7, 9, 10, 11, 13, 14 and 19. However, the field and
‘trip blanks also exhibited the presence of this compound. An-
other phthalate, DEP (di-ethyl phthalate), did not occur in field
and trip blanks and was found in four soil samples (Nos. 2, 6, 7
and 14). NJDEP action level of 10 mg/kg was not exceeded.

Overall, the phthalates seem to be ubiquitous in the environ-
ment. Sources may simply be various forms of plastics. The en-
vironmental behavior is similar to PAHs. DEHP is probably the
most well studied of all phthalates. Adsorption of phthalates is
high, along with complexation with natural organic substances.
Therefore, it is reasonable to conclude that leaching of phtha-
lates to the groundwater will be limited.

Several types of PAHs (polycyclic aromatic hydrocarbons)
were found at location 14. These include fluoranthene, pyrene,
benzo-(a)-anthracene, benzo-(b)-fluoranthene, benzo-(k)-fluoran-
thene, benzo-(a)-pyrene, indeno-(1,2,3-cd)-pyrene, and benzo-(g,
h,i)-perylene. PAHs, in general are related to combustion
products and are strongly adsorbed onto particulate matter, es-
pecially particulates high in organic content.

- Inorganics (Table 2-4, a-n) - Soil samples were analyzed
for priority pollutant metals and E.P. Toxicity metals. Overall,
inorganic analytical results for the 20 surface soil samples col-
lected throughout the North Sea Landfill do not indicate any
significant priority pollutant metal contamination. The pre-
dominant metals detected in these samples were cadmium, chromium,
copper and zinc. The levels at which these analytes were found
were either at or below background levels, well within the typi-
cal soil ranges, and below guidance action levels for these
metals.

Results from the E.P. Toxicity extractions on these soils
quantified concentrations for lead and mercury only. The concen-
trations of mercury were at significantly low levels (.0002-.05
mg/l), all well below the E.P. Toxicity standard of 0.2 mg/l.
Similarly, the concentration of lead was low and well below the
E.P. Toxicity level of 5.0 mg/l. The presence of these metals
was not positively confirmed in the digestion procedure.

2.1.3 - Unsaturated Soil

During the well installation phase of the Remedial Investi-
gation, four unsaturated soil borings were drilled in the area of
the 0ld sludge lagoons (Figure 2-2). Split spoon soil samples
were collected every five (5) feet until the boring terminated at
the top of the water table. These borings were sectioned off to
shallow (0-25'), medium (30-50'), and deep (55-75') zones. The
samples collected from each zone were composited prior to labora-
tory analysis. Within each zone, the highest OVA reading ob-
served on a sample was set aside and analyzed for purgeable
organics. I

2-11
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The soil samples collected during this phase of the investi-
gation were analyzed for volatile and semi-volatile organics,
PCBs/pesticides, priority pollutant metals and E.P. Toxicity
metals. Laboratory analytical results are compared to NYSDEC and
NJDEP action levels for soils, as well as typical ranges expected
to be found normally in the earth's crust. As of February 1988,
the USEPA does not have action levels for soils. Therefore, New
York State and New Jersey guidelines were utilized.

The organic compounds which were quantified were all de-
tected at levels well below the state guidelines (Table 2-5).
The concentrations of arsenic quantified in borings 2 and 3 were
above the state guidelines, but within the typical ranges ex-
pected to be found in the earth's crust. The concentrations of
cadmium detected were all below the state guidelines and above
the concentrations expected to be found in the earth's crust.
Silver was detected in lagoon boring No. 2 at 110 mg/kg. This
quantification is extremely high, and it exceeds both state regu-
lations and the typical ranges within the earth's crust. All
results were below the E.P. Toxicity limits (see Tables 2-4,
a-n).

Previous analytical data obtained from this area of the land-
fill included the results of aqueous samples collected in the
scavenger lagoons and leaching pools. Prior to the disposal or
excavation of the area, sanitary waste samples were collected to
determine the destination of the waste. ©Lagoon soil samples No.
1-4 were collected at areas trending from east (solids lagoon) to
west (leaching pools). Analytical results can be found in Appen-
dix D.

The laboratory results are indicative of septic waste with
characteristic high ammonia, total Kjeldahl nitrogen and various
other contaminants. Arsenic was not one of the analytes, but
silver was detected at slightly elevated readings. This could
explain the anomaly detected in boring No. 2. '

The lagoons and leaching pools were excavated and fill was
deposited in their place in 1986. The evidence of sludge remains
in boring No. 1 clearly indicates that not all the material was
excavated. Groundwater contamination resulting from these la-
goons should be detected in well MW-6. In addition, as part of
the landfill expansion, a cluster (MW-7) has been installed in
the northeast portion of the field. A deeper well was also
drilled adjacent to MW-6 which will help determine the vertical
extent of contamination.

It should be noted that although wells MW-6B and cluster 7
were installed for the landfill expansion project, they will be
useful in determining the extent of contamination as a result of
the scavenger lagoons. Once groundwater quality is obtained from
these locations, results will be available for review.
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2.1.4 - Saturated Soil

Saturated soil samples were collected during the drilling of
boreholes for all stainless steel monitoring wells. The samples
were collected in the area at the midpoint of where the screen
would be placed. Samples were analyzed for priority pollutant
metals, E.P. Toxicity metals and semi-volatiles. Figure 2-4 de-
picts the locations of saturated soil samples which later became
the locations of the stainless steel monitoring wells.

Data were generally grouped for comparison by borehole depth.
All wells were considered shallow (at the water table), medium
depth (in the area of the plume), or at a deep depth (below the
plume) in the Upper Glacial aquifer.

+ Organics (Table 2-6)

Saturated soil samples were analyzed for semi-volatile com-
pounds. All semi-volatile parameters were undetected except for
the presence of phthalates. Analysis for volatile organics was
not required by E.P.A.

Bis (2-ethyl hexyl) phthalate occurred in all samples. How-
ever, this phthalate occurred in the trip and laboratory blanks
as well. This is most likely a laboratory contaminant.

Two other types of phthalates also occurred in the well bore-
holes. These include diethyl phthalate, or DEP, and Di-n-butyl
phthalate. DEP occurred in all borehole samples, except for
MW-1A, MW-1B, MW-4B and MW-6. All were flagged "J", except for
MW-3C which may be in the laboratory blank as well. Di-n-butyl
phthalate occurred in MW-1C (deep), MW-4B (medium) and MW-6
(shallow).

For the above two phthalates, the limit of detection is nor-
mally 260 ug/kg. Overall, phthalates are detected in many types
of soils and the probable source is plastic products. In this
case, the phthalates discussed are there, but the source at this
depth is gquestionable. The source could be a field error, i.e.,
use of plastic utensils or gloves.

In any event, phthalates as a class have a high affinity for
adsorption to soil. Thus, leaching is slow from soil. Phtha-
lates would also complex with other natural organic substances.

- Inorganics (Refer to Tables 2-4, a-n)

Chromium, lead and zinc occurred in almost all well bore-
holes. Cadmium occurred in five borehole samples and copper in
seven borehole samples. The rest of the constituents occurred
overall at frequencies of two or less above detection levels.
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The well borehole saturated soil samples with the greatest amount
of constituents were MW-3C and MW-2. MW-6 and MW-4C came in next.
E.P. Toxicity results were above detection levels, but well below
E.P. Toxicity limits for barium, cadmium, chromium, lead and mer-
cury.

The deep borehole with the greatest presence of metals was
MW-3C, followed by MW-4C and MW-1C. Well MW-3C also had the
greatest amount of parameters above detection levels for all well
boreholes. Chromium was present in all four deep boreholes.

The medium depth well boreholes all indicated the presence
of four constituents. All contained chromium, lead and zinc.
Well borehole MW-1B indicated cadmium. Well boreholes MW-3B and
MW-4B indicated copper.

The shallow well with the greatest amount of parameters was
MW-2, followed by MW-6, MW-3A, MW-1A and finally MW-4A. MW-2 had
the greatest amount of parameters, including thallium.

Lead occurred in all five shallow borehole samples. Also
present in all boreholes were chromium, zinc and copper, except
for MW-4A. MW-4A indicated only one parameter, lead.

2.1.5 - Sediment

Sediment was collected at Fish Cove during low tide at the
same locations where surface water samples 1, 3 and 5 were taken.
Sediments were analyzed for semi-volatiles, priority pollutant
metals and E.P. Toxicity metals. Tables 2-4, a~n summarizes sig-
nificant inorganic results for the sediment. Sample locations
are seen in Figure 2-4., Sample locations No. 5 and 6 were origi-
nally chosen to represent background conditions at Fish Cove.

Organics

Phthalates and PAHs were detected.A DEHP again, as with all
soil samples analyzed, appeared in all sediment samples and in
the laboratory blank.

Di-n-butyl phthalate occurred in locations 1 and 2. Butyl
benzl phthalate also occurred in locations 1 and 2. All were
flagged "J". This means the phthalates were detected below ac-
cepted detection levels. These values were well below NJDEP
action levels of 10 mg/kg for phthalates.

The PAHs detected were fluoranthene (locations 1 and 2) and
pyrene (location 2 only). All values reported were below NJDEP
action levels of 10 mg/kg for PAHs.
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Inorganics (refer to Tables 2-4, a-n)

Occurring in all three locations was evidence of cadmium,
chromium, copper, lead and zinc. Mercury occurred at location 1
(.1 mg/kg). All values were below NJDEP action levels and within
typical ranges. In addition, typical values found in coastal
sediments on Long Island (Islip area) are comparable (Nassau-
Suffolk Regional Planning Report, 1975). E.P. Toxicity results
indicated that mercury (all three locations) and lead (locations
2 and 3) had leaching potential. All values were well below E.P.
Toxicity limits.

2.1.6 - Summary

Organics

All soil samples were analyzed for semi-volatiles. The la-
goon soil borings were also analyzed for volatile organics, pesti-
cides and PCBs. All values were compared against NJDEP action
levels were available. The key semi-volatiles detected were
phthalates and polyaromatic hydrocarbons (PAHS).

Bis-(2-ethyl hexyl) phthalate or DEHP occurred in practi-
cally all samples at a range from about 3200 ug/kg to 10,000
ug/kg. One sediment (Fish Cove location No. 2) was way out of
range at 19,000 ug/kg. All samples with DEHP were suspect due to
possible laboratory contamination. The NJDEP action level for
DEHP is 10,000 ug/kg and all values were below this except for
the one Fish Cove sample.

All other phthalates detected were well below the NJDEP
action level of 10 mg/kg. DEHP occurred in saturated, lagoon and
surface soil samples. Di-n-butyl phthalate occurred in satu-
rated, sediment and surface soil, but not in lagoon soil samples.

~Butyl-benzyl-phthalate occurred in Fish Cove sediment (locations
1 and 2). - :

PAHs were also well below the NJDEP action level of 10 mg/kg
in surface soil and Fish Cove sediment. The predominant forms
were fluoranthene and pyrene. Surface soil sample 14 had the
greatest variety of PAHs and is located north of inactive cell #l.
The presence of PAHs may be due to combustion activities in the
area.

The lagoon borings indicated that pesticides and PCBs were
below detection levels in that area. Certain volatile organics
were detected, but were still well below the action level of 1000
mg/kg. The compounds detected were methylene chloride (dichloro-
methane), chloroform and 1,1-DCE. The soil samples with 1,1-DCE
or methylene chloride were evident in the laboratory blank as
well. The presence of chloroform was clearly evident in all
three composite samples from lagoon boring No. 4.
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Inorganics

All soil samples were analyzed for priority pollutant
metals. As with the organic compounds detected, all values above
detection limits were compared against NJDEP action levels and
typical soil concentrations (Lindsay, 1979). A summary plot of
metals in soil concentration versus priority pollutant metals can
be seen in Figure 2-5. This figure depicts concentration values
detected in all soils analyzed and the NJDEP action levels for
soils. Table 2-1 lists the typical U.S. soil concentration
ranges for the priority pollutant metals.

The following metals were below action levels and within the
typical soil concentration range: cadmium, copper, chromium,
lead, nickel, selenium (note no action level), mercury, silver
(except for 2 samples) and zinc. There is no NJDEP action level
for selenium and mercury.

From this, it is reasonable to conclude that for the above
metals, there are no adverse conditions in the soils. However,
arsenic and silver were above action levels for several samples.
For arsenic, there were 2 samples from lagoon soils which were
above action levels, but not excessively. The NJDEP action level
is 20 mg/kg. For lagoon boring soil sample 2 (25 to 55 feet from
grade), arsenic was detected at 31.0. Both results were flagged
"SNE", meaning that the results are acceptable, but interferences
are suspected.

Silver was detected above the typical range and action level
in two samples. One is a saturated soil sample from MW-3C at
19.0 mg/kg. Another is a lagoon soil sample (#2) from 55 to 72
feet from grade at 110 mg/kg. The presence of silver may be at-
tributed to septic waste from the lagoon area.

There are two samples above the typical soil range from sur-
face soil samples for mercury. This occurred at location 1 (1.9
mg/kg) and 15 (.5 mg/kg). Location 1 is adjacent to well MW-6
and location 15 is located in the excavated area adjacent to
active cell #2. There is no action level for mercury at this
time.

Also note that there is no action level for selenium or thal-
lium. There also is no typical soil concentration range for thal-
lium. Two saturated soil samples from well boreholes MW-2 and
MW-3C indicated levels of 1.2 mg/kg (both flagged NE).

2-34
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2.2 - HYDROGEOLOGIC INVESTIGATION

This is a summary of the site hydrogeology, as determined
through data gathered during the RI. This section discusses the
general geology of the site, aquifer properties, groundwater
flow, groundwater sample analytical results and the plumes of
contamination.

2.2.1 - General Geology

The purpose of the hydrogeologic investigation was to define
the hydrogeology of the area as it relates to the transport of
contaminants from the site to possible downstream receptors. Of
major concern in this investigation was the nature and extent of
vertical groundwater flow and the discharge to Fish Cove.

The stratigraphy was inferred from data gathered during the
well installation phase of the RI. Geologic logs recorded the
visual description of lithology with depth. Geophysical logs
were recorded and compared against the geologic logs. Grain size
analysis curves were generated for selected (saturated) soil sam-
ples in order to further define lithologies and to estimate hy-
draulic conductivity. The United Soil Classification (USC)
procedure was used to classify those soil samples which underwent
grain size analysis. USCs were estimated for those samples which
were not analyzed for grain size. All of these data can be
viewed in Appendix A. The resulting cross section A-A' depicts
the general geology of the study area. The cross section was
drawn as a midline through the inferred plume area (Figure 2-6
and Figure 2-7).

As can be seen, there is evidence of finer silts and clays
mixed with predominantly sand in the bottom portion of the Upper
Glacial aquifer. This is part of the lower (early Wisconsin)
drift, as described in the literature. The lower drift sheet
includes the entire saturated portion of the aquifer and the Mon-
tauk Till. All classified soils in the saturated zone consisted
primarily of coarse grained material (i.e., more than 50 percent
of material was larger than the No. 200 sieve size).

Horizontal hydraulic conductivities were also estimated from
grain size analysis curves. Soils classified as predominantly
sand with little or no silt had higher estimated hydraulic conduc-
tivities (usually an order of magnitude higher) than ‘the soils
classified as silty or clayey sands (30 to 60 feet/day). Esti-
mated hydraulic conductivities can be seen in Appendix A. The
methods used to estimate these values are described in Appendix

B.
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In accordance with glacial facies models and local studies,
as discussed in Section 1.0, zones of finer grained material are
expected. The landfill is located in primarily stratified out-
wash in lodgment till deposits just north of the Ronkonkoma
moraine on the South Fork.

In summary, there are layers of more impermeable material
in the bottom portion of the Upper Glacial aquifer. However,
data indicate that these layers are predominantly sand mixed with
finer silts and clays. These layers are not composed predomi-
nantly of clay or silt. Also, there is not sufficient evidence
to state that the lower permeability material is continuous.
Discontinuous lenses of the material are more likely. A further
discussion of the hydraulic implications of these data follow in
the next section.

The soils collected from the filled sludge lagoon area indi-
cate the top 10-25 feet of fill. This fill was deposited after
the Town excavated the old lagoons. Lagoon boring No. 1 ex-
hibited sludge within the first 10-15 feet. The confining silty
sand layer beneath the area is not continuous. Soil boring logs
from this area can be seen in Appendix A.

2.2.2 - Groundwater Flow

The introduction of this report gave an overview of the
regional and probable localized groundwater flow patterns in the
Upper Glacial aquifer. Additional data collected during the RI
demonstrate the probable flow patterns in the RI study area.

The following is a comparison between regional and probable
localized flow patterns in the Upper Glacial aquifer. The follow-
ing parameters are included: flow direction, hydraulic proper-
ties, recharge/discharge point and salt water/fresh water
interactions.

Regional and local groundwater flow is generally to the
northwest. A site-specific diagram of local groundwater has not
been included here due to lack of sufficient data point coverage.
Due to variations in saturated hydraulic permeabilities, there
may be slight deviations from the general direction. Sufficient
background data indicate that the horizontal hydraulic conduc-
tivity in the study area is about 60 feet/day. Estimated hy-
draulic conductivities from saturated soil samples indicate
slight deviations from this value.

Hydrogeologic cross section A-A' depicts the general ge-
ology, groundwater elevations in each well and probable patterns
(Figure 2-8). Identified in the lower portion of the Upper
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Glacial aquifer is a low permeability zone. This is a general-
ized zone and affects flow patterns, locally and regionally. The
zone may consist of discontinuous lenses of sand mixed with silt
and/or clay.

The zone of low permeability has localized affects on flow.
The depth to water for example in the deep wells of the clusters
MW-1 and MW-3 were deeper than adjacent shallow wells of the same
clusters.

Well MW-4C of cluster MW-4, however, indicated a shallow
depth to water despite the presence of a more impermeable layer
at the base of MW-4B. This phenomenon is due to localized dis-
charge.

The less permeable zone would also retard vertical movement
and thus retard communication with the Upper Magothy. The land-
fill study area is not a regional recharge area and thus major
vertical movement is not expected here. This is confirmed by the
water quality analyses. The regional recharge area is further
upgradient from the site. Figure 1-4 depicts the regional ground-
water divide. However, the local phenomenon of mounding in land-
fill cells typically occurs. Mounding is expected, but there is
no evidence available to demonstrate this at the landfill study
area. Mounding may contribute to localized recharge and thus
vertical movement of groundwater and leachate.

Considering the geology and the probable flow patterns, the
leachate plume discharges locally at Fish Cove. The next section
uses groundwater analytical data to further support this state-
ment.

The regional discharge area is Peconic Bay. Tidal effects
would be most pronounced in this coastal area. The initial lo-
cation of the salt water/fresh water interface probably occurs in
this area. However, since the South Fork can be considered an
oceanic island, the Ghyben-Herzberg relationship applies for the
entire island. Thus, the interface can be predicted using ground-
water elevation data at each well, taking into account some of
the localized anomalies just discussed.

2.2.3 - Groundwater Sample Analytical Results

Groundwater samples were collected from all the newly in-
stalled stainless steel monitoring wells on two separate oc-
casions (Figure 2-9). Round I occurred during October and Round
II in December. These two sampling occasions were intended to
confirm any anomalies encountered during Round I. Hardly any
anomalies were encountered and usually Round II results conformed
with Round I, except where noted. Results are tabulated for inor-
ganic parameters in Figures 2-7, a-i. Significant organic re-
sults are in Table 2-8. Field test results are seen in Table
2-9.
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TABLE 2-7A
INOFGANIC CONTAMINANTS QUANTIFIED IN GROUNDWATER

ANT IMCiey
(RESULTS JN puno

EF&e
WELL ROUUNZ TOTAL FILTERED P IELD TRIF DETECT. MCL
NO. N3, : COnNC. :  COnC. ZLANY ¢ BLANKF 3 1

MW1A H 1 : NI : ND : ND : NL : : - :
H 2 : ND H ND H ND H NA : : - H
MWiE : 1 : MND : ND : D : ND : H :
: 2 : NC : ND : ND : NA H H - H .
MW1C : 1 : NT : ND H ND : ND : : - : GLO0T
' : 2 H ND : 1 : ND : Y H : : 0.00Z
MWZ : 1 : NI : ND : ND : ND : : - : 0,002
H 2z : NC : ND H ND H ™A : : - :
MWZiA : 1 : NG UL QENE & NC : NI : : - i 0,003
: 2 : NC : WL : 8] : N : : - ERR VIR & T
MWZIER : 1 : NT T LU DSNE ¢ ND : NT : : - : Q.OLT
: 2 ;. RD : NZ : NI :  NA : : - : 0.003
MWZ : 1 : ND : C0LO06NE ND : ND : D0 : - : G,0T
: 2 s ND : ND : D s NA : 0.08 : - @ 0.003
Mwas 1 : NI : ND : ND : ND : 0,06 - T 0.003
: 2 :  ND i ND i ND :  NA i G.0& - T 2.003
MW4s 1 : ND : ND : nD : ND : 0.06 : - : T.003
: 2 : ND : ND H N : NA : 0,06 : - : 0.0GT
MWAC  : 1 :  ND :  ND : ND : N o 0.06  : - : 0.003
: 2 : ND : ND H +1D : NA : 0.06 : - 3 0.003
MWs : 1 : NC : ND : NT : ND s 0.06 : - s 0,003
: hed H NT H ND : ND H NA : 0.06 : - H G.003

* -~ SEE NOTES AT ENL OF TABLE.7 -7/

ARSENIC
{RESULTE IN ppm)
EFG NYSDED
WELL ROURE TOTAL FILTERED FIELD TRIF DETECT. MCL STL./BV
NO. : N3, : CONC. H CoNC. : BLANE  : BLANLE  : LIMIT (1, H ) H

MWiA H 1 : ND H ND : ND H ND : 0.01 s 0O.u3 s 0,025
H 2 H ND H ND : ND : N& ¢ 0,01 H 0.0 : 0.0285

MWIE : 1 : ND : ND : ND H ND : Q.01 : G.05 s 0.025 ¢
: 2 : ND : ND : ND : NA s 0.01 : 0Q.0S : 0.0Z5-

MWiC : 1 : ND H ND : ND H ND : 0,01 ¢ 0.05 s 0,625 ¢
. : 2 H ND : ND : ND : NA : Q.01 2 0.0Z : 0.02%
MW : 1 : NC H ND : ND H NG s G. : 0,05 s 0.062%5
: 2 ' ND : ND : ND : NA& s 0,01 : Q.05 s 0.0285

MWZA 3 1 : COJOINE @ <S0L0INE ¢ NT : ND (.01 R VS 1 : 0.028 .
H 2 EOR ¥ ) e ND H ND : NA : 0.01 s 0.03 : 0,025

MWIE : 1 2 CLOINE 3 OLO0INE ND : KD : 0,01 : 0.05 : 0,025 ¢
H o 3 C.014 0 9.013 ND : NA : 0,08 : 0.0S T 0,025

MWZIC : 1 :OLCLIONE ¢ {O.0QINE ND : ND : D.01 : 0.0S s 0.0285
: 2 : ND : ND H ND H NA : 0.01 :  0.0%S . 0.025

MW&A : 1 : ND H ND : ND : ND : 0,01 s 0,09 s 0,023
: z H ND H ND : ND : N s 0,01 s .05 2 0,025

MW E : 1 : NI : ND : ND : ND s 0.0t : 0.0% : 0.028
: 2 : ND s ND H NI : NA : C.01 . 0.09 : 0,029

Mw4c : i ND : ND : ND : D : (.01 s .95 i 0.025 ¢
H = H ND H ND H ND H NA : 0.01 . .03 : 0.C2% .

Me. : ! : ND : ND : ND : ND : 4,01 . 0.0% : 0.025
H 2 : ND : ND H ND : NA : 0.01 H 0.0%5 @ 0,028 :

!

|
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TABLE 2-7 3

INCRGANIC CONTAMINANTS QUANTIFIEDC IN GROUNDWATER

BERRV/LIUM
(RESULTS Ih L)

WELL
NG.

o e e i o e e B o v e

MW1A
MWIE
MW1C

MW
MW3A
MWTE
MWZC
MW4&A
MWAE
Mwac

MWS

WELL
NO.

P O L L T

ROUNE
NC.

i
s P 4u 0% 4y S5 ey

LS Rl SR R N R LD Rl S Bl O N

we 0% e BB gy BE 4, %8 g4 W oy b ., e 4, e

(D Nl 5 Bt S Hadl B LM

ROUNET

MWIA
MW1E
MW1C

MW2
MW3A
MW3IE
MWZIC
MWAA
MWAE
MWAC

Ms

BESS sa B a6 4y b gy WY 44 SF gp 85 44 B8 gy %8 g 8 g0 8 g, a0

5 qe 98 gy G640 5% o B8 g4 St

[ Rl B e S R D Rl S Rk b R !-J Lol Lol S ol 3 Bl N B o

L R L I L T LI

EFA

TOTAL FILTERED FIELL TRIF DETECT. MCL
CONC. : CONC. s BLANM 1 EBLANK @ LIMIT (27
ND H ND H ND : ND . 0.00% -
ND : ND : C : NA : 0.005 -
ND H ND H ND : ND s 0,005 -
ND H ND H ND : NA : 0.005 -
ND H ND : ND : ND 0,005 -
ND H ND : ND : N& : 0,005 -
ND : ND : ND : ND : 0.005 -
ND : ND : ND : NA : 0,008 -
ND H ND : ND : ND s 0,005 -
ND : ND : ND H NA : 0.005 -
MND : ND : ND : NI : G.00S -
NG : ND : ND : A : Q.00S s -
NE : ND : ND : MD ER TR o 1 B -
ND : ND : ND : NA : L.0O03 -
ND H ND : ND : ND : 0.00S -
ND : ND : ND H NA : 6,003 -
ND H ND ' NC : ND : 0.005 -
ND : ND : ND : NA s 0,005 -
ND : ND : ND : ND : 0.005 -
ND : ND : ND : NA : 0.00S -
ND H ND H ND : ND s 0.005 -
ND : ND : ND : NA : 0.00% & -

CADMIUM

(RESULTS IN pom)

TATAL FILTERED FICLD TRIF CETECT.
CONC. [ CONC. H BLANKE ¢ BLANK LIMIT
0.01 : 0.01 : 0,01 : 6,01 : 0.003
0.01 : ND H ND s NA : 0.008
0.01 t  0.01 : 0,01 : 0.0t s 0.008
0.01 s 0.0t H ND : NA : 0.00S
0.02 H ND : 0.01 : 0.0t : 0.00%
0.0S H ND : ND : NA . 0.00S
0.04 . 0.02 : 0.01 s 0.01 : 0.008
0.02 : 0.02 : ND : NA : 0,005
0.02% ND : MND : 0.0t : 0.005

ND H ND : ND . ] NA : 0.005
0.01% : 0.01 : ND : 0.0t ¢ 0,008

ND : ND H ND : NA : 0.00S
2.02% ND : D : 9,01 s 0.00%8
ND : ND : ND : NA : 0.005
0.05 H ND : ND : 0.Q5 : 0.005

ND : ND : ND H NA : 0.00S
ND : ND : ND : 0.0S : 0.005
ND : ND : ND : NA : 0.008
0.0%5 : ND : ND s 0,05 s 0.00S
ND : ND : ND : NA& : 0.0035
0.02 H ND : 0,01 s 6.0l : 0.005
0.01 : ND H ND 3 NA s 0.003

W 8% g B8 oy S5 gy B 44 8 4. W0 gy 6 g B g BB a4y SF gg B 4y S8

s 90 e % a4 BN eu %e 40 v oy b

NYSDEC
STD. /GV
[§=p} :
0. 003
0.0032
0.002
0.002
0.002
0.002
C. 0032
9.003
0. 007
0. 087

s 8 e 5 g4 %0 ay B e e .

0.0032
0.003
0,003
Q.00

L O R L T L TR Pay 1}

NYSDEC
STD. 76V

(2}

0.01
0.01
Q.01
0.01
0.01
G.01
Q.01
0.01
0.01
0.01
0.01
v.01

0,01
0.01
0.01
0.01
0.01
0.01
0,01
0.01
0.01
0,01
0.01
0.01
C¢.01
.01
0.0t
0.01
©.01
0.01
0.0t
0.01
0.01
0.01

Be S0 gx 08 g 8 g4 SC gy 80 4 B8 4y e

L LT L L N I
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INORGANIC CONTAMINANTS QUANTIFIED IN GROUNDWATE -

CHROMIUM
(RESULTS IN oG
) NYSDECD

WELL ROUND TOTAL FILTERED FIELD TRIF DETECT. MoL STL./GV

NO. : NO. : CONC. :  CONC. : BLANF. ¢ BLANM ¢ LIMIT (13 : (2 :
MWiA : 1 H 0,02 H ND : ND H ND : 0,01 : G.0E : - H
: 2 : 0.09 : ND H ND : NA s 0,01 s 0,08 : - :

MWIE : 1 : Q.0 : ND : ND H ND . 0.01 : 0.08 : - H
H 2 : 0.06 ¢ 0.02 : ND . NA : 0.01 s 0,05 : - :

MWIC H 1 : 0.03 : ND H ND H ND : 0.0t s 0,05 : - H
: =z : Q.18 : ND : ND : NA s 0.01 : 0.05 : - H

MW2 H 1 s 0.550 0.0 : ND : ND : 0.01 s G.0O5 2 - :
: 2 H 2.7 s 0.32 s 0.02 : NA s 0201 ¢ 0.05 : - H

MW3A H 1 H ND : ND : ND s G.02 : 0.01 : 0.08S : - :
H 2 : 0.06 H ND : ND H N& : 0.01 H 0,035 H - :

MW3E H 1 H ND H ND H ND s GLal2 H 0.01 H 0,05 H - H
: 2 H ND : ND H ND : NA : 0,01 : .08 H - H

MW3IC H N H .02 H ND H ND s GL0Z2 : 0.01 H 0,05 : - :
H 2 ;. 0.03 : 0.01 H ND ] NA : 0.01 : 0.09 : - :

MWAaA : 1 : O.0ZNE ND : ND : ND s 0.01 s 0.035 : - :
H 2 s 0,22 ¢ 0.02 : 0.02 : N& ;. 0.01 : 0.03 : - :

MW4E : 1 : QLOINE ND : ND : ND : 0,01 : 0.08 : - :
H 2 : .11 s 0.02 : 0,02 : NA s 0.01 s 0.0S H - :

MWaC : 1 : {Q.0OINE : ND : ND : ND : 0.01 : 0.05 : - :
: 2 s Q.02 : 0.0l : .02 : NA ;. 0.01 . 0.03 : ~ :

MWo H 1 . 0.02 : ND H ND H ND s Q.01 s 0.08 H - :
: 2 : Q.05 : ND : 0.0Z H NA : 0.01 : 0.0S H - B

COPFER
(RESULTS IN ppm)
EFA NYSDEC
WELL * ROUNL TOTAL FILTERED FIELD TRIF DETECT. MCL STD. /GV

NO. : NO. : CONC. : CONC. ¢t BLANK : BLANK : LIMIT : 1) : (2) H

MWiA H 1 : 0.1 : 0.08 : ND H ND : 0,025 - : 1.0 :
: 2 s 0.18 H ND : 0.08 : NA s 0.025 - H 1.0 H

MWIER H 1 . 0.18 : 0,04 H ND : ND : 0,025 -~ : 1.0 :
: 2 0,28 : 0,05 : 0.08 H NA s 0.028 ¢ i : 1.0 :

MW1C : 1 . 0,18 : ND : ND : ND s 0.0Z5 - : 1.0 :
: 2 T 0,22 : 0.04 . 0.08 H NA ¢ 0.025 @ - H 1.0 H

MW2 s 1 . 0.2B : 0.20 : D : MD s 0,025 - : 1.0 H

H 2 : V.80 : 0.88 : 0,06 : NA& : 0.02% - : i.0 H

MW3ZA : 1 : DLO9NE 3 0.04 : ND : ND : 0.0285 @ - H 1.0 :
: 2 : 0.08 T ND H ND H NA s 0.025 - : 1.0 :

MW3IE : 1 : ODLOBNE @ 0.03 : ND : ND : 0.025 - : 1.0 :
: 2 : 0.10 H NI : ND : NA i 0.0628 - : 1.0 H

MW3IC : 1 : OJ27NE : Q.04 : ND : ND s 0.02% - H 1.0 :
H 2 s Q.11 : 0.02 : ND H NA : 0.025 ¢ - : 1.0 :

MWaA H 1 . D.048x 2 0,032 : ND : ND : - 0.025 - : 1.0 :
: 2 ¢ 0,08 . 0,03 ER 5 7 H NA 1 0,025 - H 1.4 :

MWAE : 1 s o, 12 H ND : NI H NT T 0.025 ¢ H 1.0 :
H 2 : 0,038 ;. 0,07 : G.0é : NA H 0.025 ¢ - H 1.0 :

MW4C : 1 I O 7Y : 0.CT : ND : ND : 2,025 - : 1.0 :
: z H ND : 0.CS ¢ 0.0& : NA : 0.025 - H 1.0 :

MWé H 1 r 0,12 : 0,07 : ND : ND s 0,025 - : 1.0 :

H 2 H 0.1z : 0,03 . 0.06 : NA : 0.025 - : 1.0 H

H M ENGINEERS °* ARCHITECTS +« PLANNERS -+ SCIENTISTS
MELVLLE, N.Y. RIVERHEAD, N.Y. FARFELD, N.J
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LSS
- TABLE 2-7D
iISCRCGANIC CONTAMINANTS QUANTIFIED IN GROUNDWATER

|
|
LEAL
. (RESULTS IN vom}
EFA NYSDEC
WELL ROUND TOTAL FILTERED FIELD TRIP DETECT. MCL STD./GV

NO. NC. CONC. : CDNC. BLANK BLANK LIMIT 23

48 9% wa 8% g2 83 g4y 80 g4 BE g4 8% as 80 g4 Be gy S0 o4 8 gy €% 5. o0

MUWiA 0.02
0.052
G. 155 S
0.227 8§
0.048
0,029
0,185
0.284 S
0.0Z1INE
Q.05 +
C. OO6NE
0.017 S
O, OSNE
.42 S
ND
0.044
0.006
0.008
0,01
0.01
0.03t

D.023

G. 007
0.02 S
0. 007
0.024 S
0.05
0. 006
ND
0.165

0.02%
0.025
0.025
0.028
0.025
0.02%
0.02%
¢.028
0.025
0.025
0.02S
0.02S
0.025
0.025
0.025
0,025
0.025
0.025
0.025
0.02S
Q.025
0.028

0.008
0.005
0.005
0.005
0.005
0.005
0.005
0.003
0.005
0.005
0.005
0,005
0.005
0.00S
0.005
0. 0095
0.005
0.00S
0.005
0.005
0.00%
0.00%

MW1E

MWiIC

MWZ

MWSA

MW3E

QO CC<

MWSC

T RUNURUNLEE

[« XeoNeReRa]
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[o R =)
[o N e
[CRY)

MW4E

oo
Pl
[o X ]
aun
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o
<
a

SV s U ge 96 au 08 gp =P ey @5 s % g¢ 9 e #0 g0 b s % g4 P
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r4
o
r4 4
(=
r4
o

(SR DR SRS Bl NIl S Ll B a5 Bl B ol 5 Bl 5 N od
W 9% ap 5 4 B3 gy % gg S g4 S0 as B as 60 0g 00 oy I8 gy 0
Z
o

W #% up 08 ga S8 g4 S8 ge Ab gy 5 op S0 o U gg B g WD gy OF oy e
@8 8% g4 96 gu 6% 4u €5 ga 4T gn UE g4 U5 gy % g O g0 U8 g¢ 86 ¢ O

4
D
s B4 sa 9% ag 5 se % me W ge W e 85 g5 % ga B2 ga O% ag O

0.05

MERCURY
(RESULTS IN ppm)
NYSDEC
WELL ROUND TOTAL FILTERED FIELD TRIP DETECT, MCL STD./GV

NO. NQ. CONC. EBLANE BLANK ¢ LIMIT

(<)

CONC.

[}
{
t
|
]
t
!
]
t

MW1A ND

Q. 0003

0. 002
€. 002
O, 002
0.002
Q.002
0. 002
0.002
0.002
0.002
0.002
©. 002
. 002
0.002
0.002
G, 002
£.002
0.002
Q. 002
0. 002
0,002
0.002
0. 002

ND 0.0002

0.0002
MWIE 0,0002
0.0002

MW1C 0.0002

0.002
0.962
0.002
0.002
0. Q02
0,002
C. 002
0.002
0. 002
0.002
0. 002
0.002
Q.002
G. 002
0.062
G. 002
0.002
0.002

©.0002
MWz 0.0002
0.0002
MW3A <. Q002NE
ND

£ . GOOZNE

0.0003
<. QO0ZNE

0.0002

s 8% ga B ap 90 gs S8 e 0@

C. 0002

NL : 0.0002
H

MWZR
€. 0002
0. 2002
2.0002
$. 0002
G.O002
C. Q002
G. 0002
0.0002
<, 0002
Q.0002
0.0002

MW3C

MWAA

Z
o
4
[~

MWAE

<G 3
=]
<
f
U

r4
o
Z
[}

MWaC
0. 0002
: ND

: U.0007

MWo
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TAELE Z-7E
INORGANIC CONTAMINANTS QUANTIFIED IN GROUNDWATER

NICKEL
(RESULTS IN ppm)

EFA NYSDEC
WELL ROUND TOTAL FILTERED FIELD TRIF DETECT. MCL STD. /GV

: NO. H CONC. :  CONC. @ BLANK : BLANK : LIMIT (1) H ) H

MUW1A H 1 : ND : ND H ND : ND : 0.04 H - : - :
H 2 H ND H ND H ND H N& H 0.04 : - H - H

MWIE H 1 : ND : ND : ND H ND ¢ 0.04 H - H - :
H 2 : 0.04 : ND : ND H NA 1 0.04 : - : - :

MW1C H 1 : ND H ND H ND H ND : 0.04 H - : - H
H 2 T 0,12 : ND : ND : NA s 0.04 H - H - H

MW2 : 1 s 0,15 s 0.08 : ND : ND s OG04 : - : - :
: z o 0.13 : 0.20 : ND : NA T D.04 : - : - :

MW3IA H 1 H Q.04 ¢ 0.05 H ND H ND H 0.04 : - H - :
H 2 : ND : ND H ND : NA . 0D.04 H - H - :

MWIE : ! H 0,10 : ND H ND : ND H 0,04 : - : - :
H 2 H ND H ND : ND : NA . 0,04 : - H - H

MW3IC : 1 s 0.0& s 0.05 : ND : ND s C.04 : - : - H
H 2 : ND : ND : ND H N& : 0.04 H - H - H

MWaA : 1 s 0.04 : G.04 : 0G.05 : ND s 0.04 : - : - :
: 2 H ND : ND : ND H N& s 0.04 H - H - H

MWAE H 1 H ND : 0.04 : 0,05 H ND H 0.04 H - H - :
H 2 : Q.04 H ND : ND : NA s 0.04 H - : - :

Mwac : 1 ¢ 0.05 : 0,06 s 0,05 : ND : 0.04 H - H - H
H 2 : ND : ND H ND H NA H G.04 : - H - H

MWe& : i H ND H ND : ND : ND s 0.04 H - H - H
: 2 0,06 : ND : ND : Né . 0,04 : - : - :

SELLENIUM
(RESULTS IN ppm)
EFA NYSDEC
WELL ROUND TOTAL FILTERED FIELD TRIF DETECT. MCL STD. /GV

NO. H NO. : CONC. : CONC. ¢ BLANK : BLANK : LIMIT (13 : (2 :

MW1A : 1 ¢ T0, GOUSNE 2 ND : ND : ND : 0,005 ¢ 0.01 s 0,22 :
H 2 B ND s ND H ND : NA s Q0.005 . 0.1 T 0.G2 H

MW1IB : 1 ¢ CLO0ENE ¢ ND H ND : ND : 0.005 @ 0.0: s 0.02 :
H 2 : ND H ND H ND H N& H 0,005 ¢ C.01 s 0,02 H

MWIC : 1 : YQL.OSNE ND H ND : ND 1 0.005 : 0.01 : G.02 :
: 2 : ND ] ND H ND : NA s 0,008 : O.01 : 0,02 :

MW2 : 1 : ND H ND : ND H ND s 0.005 s (.01 s 0.02 H

H -2 H ND H ND : ND : NA : 0,005 : Q.01 : 0.02 H

MW3A : 1 : ND H ND H ND t ND s 0.005 : 0.01 s Q.02 :
: Iy : ND : ND H ND : NA : 0.005 : 0.01 : 0.02 H

MW3E H b : ND s ND : NC : ND : 0.00% : 0.01% : G.02 H
H 2 : ND H ND H ND : NA s 0.005 : 0.01 s 0.02 :

MW3IC B 1 : ND : ND : ND : ND s 0,005 : 0.61 s 0,02 :
H 2 H ND H ND H MND : NA : 0.005 : 0.01 : 0,02 H

MW4A : 1 10, QOOSE ¢ ND : ND : I H 0.00% 0.01 H 0,02 :
H 2 : ND H ND : ND : NA : 0,008 ¢ 0.01 : 0,02 :

MW4E : 1 : ND H NI : ND : ND : 0,005 ¢ 0,08 s Q.02 i
: pe : ND : ND : ND : NA& : 0,005 : 0,01 : 0LO2

MW4C H 1 H ND : ND H ND : ND : 0,005 @ 0.01 s 0.02 :
H 2 H ND : ND : ND : NA : 0.005 : 0.01 s 0.02 :

MWs : 1 : ND : ND : ND : ND : 0,005 3 0.01 s 0.02 :

H 2 : ND : ND : ND NA ¢ 0.005 : 0.01 ¢ 0.02 H

ENGINEERS °* ARCHITECTS -+ PLANNERS -+ SCIEENTISTS
MELVILLE, N.Y. RIVERHEAD, N.Y. FAIRFIELD, N.1L
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TABLE 2-7F

INRORGAN!C CONTAMINANTS QUANTIFIED IN GROUNDWATER

SILVER

(RESULTS 1N poa)

WELL ROUND TATAL FILTERED FIELD TRIF DETECT. MCL STD./GV
NO. : NC. : CONC. ¢ CONC. : BELANK : EBLANK : LIMIT : (12 : (2 :
MW1A : 1 : ND : ND : ND : ND . 0.0 : 0.05 : 0.0S :
H 2 0.0l H ND : ND : NA . 0,01 : 0,05 : 0.035 :
MW1B : 1 : ND : ND B NE: : ND : 0.01 : 0.05 ¢ 0.03 :
H 2 B ND : ND : ND : NA : 0.01% : 0,05 : 0.08 H
MWiC : 1 : ND : ND : ND : ND : 0,01 : 0,05 : 0.05 H
: 2 ND : ND : ND : NA s 0.0t : 0,09 1 0,08 :
MW2 : 1 : .01 : 0.0 : NI : ND : 0.01 : 0,05 : 0,00 H
: 2 r G,07 : Q.02 : NI : NA : 0,01 ¢ 0.CS : G058 :
MW3A : 1 : ND : ND : NT : NI : Q.01 : 0,05 : G.0S :
H 2 : NI : NI H NT : MA : 0,01 s G,03 : G.0S H
MWIB : 1 : ND : ND : NZ : o : 0,01 : 0.0%5 : Q.05 :
: 2 : ND : NC : ND : NA . 0.01 : 0.05 : 0.05 H
MW3IC : 1 : ND : ND : NI H ND : 6.0t : 0,95 : 0.05 H
3 2 H ND s ND : NE : NA : 0,01 : 0.08 : 0.0%S H
MWaA H 1 H ND : ND : ND : ND s 0.01 : 0.05 : 0.0S H
: 2 : ND : ND : ND : NA s 0.01 . 0.0% : 0.08 :
MW4B H 1 : ND H ND : ND : ND : 0.01 : 0,08 : 0.05 :
H 2 H ND H ND 3 ND : NA : 0.0t : 0.05 : 0.05 H
MWaC : 1 : “ND : ND 5 ND : ND : 0.01 s 0.03 ¢ 0,05 :
: 2 : ND : ND : ND : NA : 0,01 s 0.05 : 0,05 :
MWs H 1 H ND ] ND H ND : ND : 0,01 ;i 0.05 : Q.05 :
H 2 H ND : ND : ND : NA : 0.01 s 0.05 : Q.08 :

THALL IUM
(RESULTS IN ppm?
EFA NYSDEC

WELL ROUND TOTAL FILTERED FIELD TRIF DETECT. MCL STD./GV
NO. H NO. : CONC. : CONC. : ELANE ¢ ELANK LIMIT (1) : (23 :
MW1A : 1 : ND : ND : ND : ND ;0 0.01 : - s C.004
: 2 : ND : ND : ND : N& : 0.0 : - i 0.004
MW1B H 1 H j219] H ND : NL : KD : .91 : - s Q.004
H 2 H ND : ND : ND H NA s 0.01 : - . 0.004
MW1C H 1 : ND H ND : ND H ND s 0.01 H - :  0.004
: 2 : ND : ND H ND : NA : 0.01 : - s 0.004
MW2 : 1 : ND : “0JINE ND : ND : 0,0t H - : G.004
: 2 : ND : ND : NLC : NA s 0.01 : - : - 0.004
MWZA : 1 : N : ND  : ND E ND : 0,01 s - : . 0.004
H 2 : ND : ND : ND H NA : 0.01 H - : 0.004
MWIR : b : L : RD : NZ : NI : 0.01 : - T 0.004
H - : ND H ND H ND H NA : 0,01 : - T J.004
MW3C H .l WD : ND : ND : ND : 0. : - T 0.064 @
: 2 ND : ND : NI : NA : Q.01 : - 2 0.004
MW4A : 1 : ND : ND : ND : NI : 0,01 : ~ : 6,004
: by : ND : ND : Ja) : NA s 0,01 : -~ : 0.004
MW4AE H ! [Ny H ND : ND H ND : 0,01 H - v ] 2 B
: 2 : NI : ND : ND : N#& : 0,01 H - : 0.004
MWac H z : ND : ND H ND H NG : 0,01 H - : D0.Q004
H 2 2 ND H ND : NG : NA : 0.01 : - : 0.004
MWé H 1 : ND : ND : ND : ND : 0,01 : - : 0.004
H 2 H ND : <0.01INE : NC : NA ¢ 0.01 : - : 0.004 :

NYSDeC

H2MGROU
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TAELE 2-7G

INORGANIC CONTAMINANTS QUANTIFIED IN GROUNDWATER

ZINC
(RESULTS IN ppm)
. . EFA NYSDEC
WELL ROUNE TOTAL FILTERED FIELD TRIF DETECT. MCL STD. /GV

NG. : NC. ¢+ CONC. : CDNC. : BLANK : BLANE ¢ LIMIT (1) H () :
MW1A : 1 : 0.10 s 0.10 : ND : ND : 0.02 : - : 9.0 :
: @ : 0.18 : 0.10 . 0,02 : NA : 0.02 H - : 5.0 i

MWIE H H H 0.18 H 0.04 : ND H ND H 0.02 H - H 5.0 :
: 2 : 0.2 : ND s 0.02 : NA : 0.02 : - H S.C :

MW1C : 1 : 0.2 H ND : ND : ND : 0.02 : - : S.0 :
: < : 0.1t : 0.0Z : Q.02 : NA s 0.02 : - : 3.0 H

MWZ : i : .20 s 0,14 H ND : ND . 0.02 H - H 3.0 :
: = : D.11 s O.11 : ND H Né& s 0.02 H - : 5.0 H

MWTA : H : 0.04 : 0.02 : ND : ND : 0.02 s - : S5.C :
: 2 : 0,10 : 0.04 s 0,02 H N~ : 0,02 H - : S.0 H

MWIE 1 : 0.16  : 0.03 ND : ND i 0.02 - : 5.0 :
H 2 : 0.09 s 0.08 : 0.02 H NA : 0.02 H - H s.0 :

MW3C : 1 s 0.30 : 0.03 H ND H ND s 0,02 H - H g.0 :
: 2 . 0.08 s 0.02 : 0.02 : NA ¢ 0.02 3 - : S.0 H

MW4A : 1 t 0,09 s 0.02 H ND : ND : 0.02 H - : S.0 H
: 2 : 0,07 : 0.02 H ND : NA : 0.02 : - : S.0 H

MWAE s 1 : 0,05 s 0.0& H ND : ND : 0.02 : - H 5.0 H]
: 2 1 Q.04 : 0.04 ¢ ND : NA : 0,02 : - : S.0 H

MW4C : 1 : 0.06 : 0.05 : ND : ND : 0.02 : - H S.0 H
H e : 0.04 : 0.03 B ND : NA : 0,02 : - : S.0 H

MWé : 1 T 0.6 : 0.086 H ND : ND s Q.02 H - : 5.0 :
: 2 . 0.08 ¢ 0.04 : ND : NA : 0.02 H - : S.0 :

IRON
(RESULTS IN ppm)
NYSDEC
WELL ROUND TOTAL FILTERED FIELD TRIF DETECT. EFA STD. /GV

NO. H NO. ¢+ CONC. : CONC. : BLANK : BLANK ¢ LIMIT : MCL (1) : (21 :

MW1A : 1 H 8.5 : 0.03 : ND : ND s 0.02 : - :  0.30 H
: 2 H 18.8 t 0.22 : .18 : NA s 0.02 H - : 0.30 H

MW1B H 1 : &£.5 ¢ 0,08 H ND : ND : 0.02 : - s 0.320 H
H 2 . 21,0 s 0.32 T 0.18 : NA : 0,02 H - ¢ 0.30 :

MWiC : 1 :  16.5 ¢ 0.0% : ND : ND ;. 0.02 : - : 0.30 :
: 2 H F.1 : 0.18 : T 0.18 : NA ¢ 0.02 H - : Q.30 H

M2 : 1 : &61.4 s 13.9 : ] : ND : 0.02 H - : 0,30 K

H 2 s 32.7 : 22.3 s 0,35 : NA . : 0.02 - s - 0.30 H

MWZA H 1 : 13.0 s 0.28 H ND : ND s 0.02 H - s Q.30 :
H 2 s I3, s 0.40 : QL : NA : 0.02 : - s 0.30 H

MW3IE : ! : 29.1 : 25.3 H NL : NC i 0.02 : - : 0.30 :
: 2 : 36.4 :  30.0 : 0.1 : NA& s 0.02 H - Q.30 :

MW3IC : 1 : 45.8 ¢t 0,15 : ND : ND : 0.02 H - : O.T0 :
: 2 H 27.0 : 0O.18 s .1t H NA : Q.02 H - : 0.30 :

mMwaa : 1 : 5.8 : 0.07 H ND H ND : 0.02 H - : 0.30 H
: 2 : 29.7 s 0.09 : et : NA ¢ 0.02 H - s 0.30 H

MWak : 1 ¢ 2.18 : 0.12 H ND : ND : 0.02 H - s 0,20 :
: 2 . Q.06 : 1.33 s 0,35 : NA : 0.02 : - : 0.30 :

MWacC : 1 : 1.86% : 0.10 H ND H ND s 0.02 s - s 0.30 H
H 2 H 2,60 : 0.132 s Q.38 H NA H G.02 H - s Q.30 H

MWs : 1 H 16.2 s 0.03 : ND H ND : 0.02 : - ¢ 0.30 :

H 2 : 16.5 : 0.17 : 0.35 s NA :- 0,02 H - : 0.30 :
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THELE 2-TH

INORGANIC

WELL

ROUND

TOTAL

MANGANESE
(RESULTS 1IN

FILTERED

ppm)

FIELD TRIF DETECT. .

EFA

CONTAMINANTS QUARNTIFIiZD IN GROUNCWATER

NYSDEC

MCL STD. /GV

NO. : NO. : CONC. : CONC. : BLANK : BLANK : LIMIT (1) H (23
MW1A : 1 : 0,70 : 0.38 : ND s ND :  0.02 : - : 0.30
: 2 : 0.84 t 0.39 ND : NA : 0.02 - : 0.30
MWLE : 1 : 0.29 : 0.03 : ND : ND s 0.02 : - : 0.30
: 2 : 0.54 : ND : ND : NA :  0.02 : - ¢ 0.30
MWI1C : 1 : 0,59 : ND : ND : ND : 0.02 : - : 0.30
: 2 : 0.22 s ND : ND : NA : 0.02° - : =30
MW2 : 1 H .6 H 9.1 H ND H ND : 0.02 : - H
H 2 : 4.9 : 4.4 ¢ 0.06 H NA s 0,02 H - :
MW3IA : 1 s 0.3 : 0.1 : ND : ND : 0.02 H - :
: z ¢t 0.328 : 0,17 : ND : NA . 0.02 H - :
MWZIE : 1 : 2.0 : 2.94 : ND H ND s 0,02 H - :
: o) : 3.04 s 3.01 : ND : NA s 0.02 : - ]
MW3C : 1 : 1.561 ¢ 0.12 H ND H ND s 0.02 H - :
: 2 : 0,09 : 0.03 : ND : NA s 0,02 H - H
MWA4A : 1 : 0,93 : 0.06 H ND : ND : 0.02 : - :
H 2 H 1.01 s 0.32 : 0.08 : NA : 0.02 H - :
MWap : 1 : 0.21 s Q.17 H ND : ND : 0.02 H - H
: 2 : 1.34 :  1.87 : 0,06 : NA : 0.02 ] - :
MWAC H 1 s Q.06 : 0.02 : ND : ND s 0,02 s - :
: 2 s 0.06 : ND T U.06 : NA s 0.02 H - H
MWs H 1 : 1.38 : 1.05 B ND : ND s 0.02 3 - H
: 2 : 0,85 s 0.49 s L0686 : NA s 0.02 H - H

MWZC

MW3A

MWAE

MWAC

MWs

W% gy % aq 4 g4 00 g5 SE gq S8 4u 86 ¢ WG

ROUND
NO.

(SR Aol SEall Sl Rl SRl 3 Bl M E ol S Rl & ek 0 Ras

e %5 gy BV g4 Be g4 08 g5 W g OS

TOTAL

NITROGEN (AE NHI+NDZ/T7
(RESULTS IN ppm)

FIELD

EFA
TRIF DETECT. MCL

CONC. H BLANK  : BLANK LIMIT 1)
0.2 : ND H ND : 0,12 H -

.27 H ND H NA : 0,12 H -
ND : ND : ND s 0,12 : -
ND H ND : NA s 0.12 : -
0.3 H ND : ND : Q.12 H -
0.04 H ND : NA s 0,12 : -
3.6 B ND H ND : G.12 : -
3.65 : ND : N : D.12 : -
0.41 : ND : 0,80 : 0,12 : -
D.47 H ND : NA H .12 H -
25.2 : ND : D 60 : 0.12 : -
34.5 : ND : NA& ¢ Q.12 H -
Q.05 H ND . Q.60 : Q.12 : -

ND H ND : NA : 0,12 H -
¢.40 H ND H NI s O.12 [ -
Z.60 : ND : NA : D012 H -
1.50 : ND : ND : 0.12 : -

S.0 : ND . NA s 90.12 H -
0.23 : ND : ND : Q.12 : -
0.20 : ND H NA s 0.12 H -
12.2 H ND H ND : 0.12 : -
7.b6 H ND H NA : 0.12 H -

ws 8% sa €% ga 65 g4 6 g 4 g OV ga 05 gp 0

NYSDEC
STD./GV

(23

10,0
10.0
10,0
10.0
10.0
1C.0
10.0
10.0
10.0
16,6
1.0
10,0
10,9
10. G
10.0
10.0
10.0
10.0

..
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INORGANIC CONTAMINANTS QUANTIFIED IN GROUNDWATER

AMMONIA
(RESULTS IN ppm)
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TABLE 2-7J
- e s——
' iNCRL NIC CONTAMINANTS QUANTIFIED IN GROUNDWATER ;
TOTAL DLSJJNVED SOLIb:
(REJULTS IN ppa)
I EFA NYEDEC
webtl =2UND TOTAL FIELD TRIF LETECT. CL STD. /GV
. NG. : . : SONC. : BLANK. BLANK LIMIT ¢ (1) : (2 H
l MWla  : : : 210 ¢ 20 : N : s5.0 - i 16.0
: 2 H QQ H ND : NA : S.0 H - : 10.0 :
MW1E H i : 227G ] 20 : ND : S.0 : - : 10.0 :
: 2 H 200 : ND H N& H S.0 H - : 1G.G H
MWiIC : 1 H 280 H 2 : ND : 5.0 H - : 10,0 H
' : <z 3 140 H ND H NA : 3.0 H - : 1G.0 H
MWz H 1 : 20,400 5.0 H 230 H S.0 H - : 10.0 H
H - ¢ 446,000 ND H NA H 3.0 H - : 1¢.0 :
MWIA : 1 : 130 : ND s Q.80 : 5.0 : - : 10.0 :
H ~ H 100 : ND : NA : .0 H - : 16.0 H
MW3E : 3 : 140 : ND : 0.60 : S.0 H - : 1G.0 :
: > : 450 H ND : NA : S.0 : - s 10.0 H
MWIC : 1 : &T0 : ND : Q.60 B 5.0 H - H 10,0 H
B ey H 180 H ND H NA : 5.0 : - .2 10.0 :
MWAaA s 1 H 100 : 20 : 10 H S.0 : - : 10.0 :
l : 2 : 1Y : ND : NA : 5.0 H - : 10,0 :
MW4EB H 1 : 180G : 20 : 10 H S.0 H - H 10.0 H
H 2 : 170 : ND H NA H S.0 H - : 10.0 H
MW4C : 1 : QG : 20. : 10 $ 5.0 : - : 10,0 :
H 2 : 140 H ND : NA H S.0 H - H 10.0 :
MWs : 1 : 390 H S.0 : C220 : S.0 : - 10,0 H
: T : 240 : ND : NA : 5.0 : - s 16,0 :
TOTAL ORGANIC CARBON
' P (RESULTS IN ppm)
! EFA NYSDEC
WELL ROUND TOTAL FIELD TRIF DETECT. MCL STD. /GV
NO. H NO. ¢ CONC. ¢ BLANK : BLANK = LIMIT (1) : (23 H
' MuiA : 1 : 1.5 H ND : ND : 0.05 : - : - :
H 2 H 2.4 : ND H NA : 0,05 H - : - H
MW1E : 1 : G.9 : ND : ND : 0.035 H - : - :
: 2 : 2.1 : ND : NA s 0,03 H - : - :
MWiC H 1 H 0.8 H ND H ND : 0.05 H - : - :
. H 2 : .8 : ND : NA : .05 : - : - :
MW2 : 1 : 2.0 : ND : ND : 0.05 H - H - :
: 2 : 7.3 H ND H NA : Q.05 : - : - :
MUZA H 1 : 2.9 : ND H ND : 0.05 : - : - s
' H 2 : 1.8 : ND H NA : 0.05 : - : - H
MW3R : 1 : 2.2 H ND : NL : 0,05 H - H - H
H 2. LI 4 H ND H NA : 0.035 H - H - H
MWIC H 1 H 2.0 H ND [] ND s 0.05 H - : - :
t 2 : 3.3 H ND : NA : 0,05 H - H - :
MWAaA H 1 H 2.2 H ND s ND : 0.05 H - : - :
- H 2 H 1.8 H ND : NA : 0.0S5 H - : - :
MWAR H 1 H 2.5 : ND : ND s 0.95 : - : - H
H 2 H S.1 : ND : NA : .05 H - H - H
' MWAC : 1 : 1.1 H ND H ND : 0,05 H - H - :
: 2 H Q.47 H ND H NA : 0.05 H - H - H
Mis : i : 3.2 : ND : ND s 0.05 H - : - :
' H 2 r 1G.4 H ND : NA : Q.03 : - : - H
NOTES:
ND- MOT DETECTARLE
NA- NOT ANALYZED
N- SFIKED SAMFLE RECOVERY NOT WITHIN CONTROL LIMI TS .
*— DUPLICATE SAMI'LE AMALYSIS NOT WITHIN CONTROL LIMITS.
E-~ VALUE ESTIMATED DR NOT REPORTED DUE TO IMTERFERENCES.
S~ VALUE DETERMIMNED BY METHOD OF STANDARD ADDITION.
l + - CORRELATION COEFFICIENT FOR METHOD OF STANDARD ADDITION {0.9%5.
(1) NYSDEC GOUNNUATER STANDARD OR GUIDANCE VALUE. :
(2) EFA MAXTIMUM COMTAMINANT LEVEL.
' ENGINEERS - ARCH!TECTS + PLANNERS + SCIENTISTS
HZMGROU MELVILLE, N.Y. RIVERHEAD, N.Y. FAIRFIELD, N.J.
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ORGANIC CONTANINANTS QUAXTIFIED

. IX STAIKLESS STEEL NELLS
RESULTS IN {ppd}
CONTAZINANTS ROLND FIELD TRIP FIELD IKI®
CUANTIFIED 0. LT N niic 2 [} BLANK BLAMY MIA MR3B LMY BLANK BLAN. 111
PURBEABLE : H H H H H ' H 1 H . H
haNES P ; ; ; P P
TPETRTLERECRIDRIDE™: f1g ¢ 50 foe; !0 ME O} 4B 1 ISE (M1 12 286 ¢ JE ¢ 128 1 4SE 1 M : H
H 12 ¢ 0B f 138 4+ 4% ¢ N L KLU N LY] b IR LI ) T A A H H
o) CICELORJETHENE ¢ N Y R " D U ¢+ 38 0 N 1 N ! K [ :
HE 14 [ Y ¢ T » R A [ A A <N A O I NG 3 N : H H
tof DICHLDRZETMARE | [ I A ! PN N L N LN o3 N NP N ' [ H
I [ . U N SN S S S ' S - N N SN S J S T ‘S S S ] /S ¢ T : : ;
1,0 DICHLORGETHANE | 1 b ¢ Nb ¢ ND ! KD 3 RD ! ND P N3} W) 3 KD P N % N I 0N ND | : i 8
HE N N bW P N ! NP WDt OND L N i N} oW b KD ! WD N N ! : .
TRICHLORDETHENE | N . N3 NP} MDD NG P N Lo oa 1K m 7 4 N ND I : ! C e
v )Y N L N Wb P KD O3 N oM ! oW A S T | ND N ' \ .
TETRACHLORDETRENE | I NP Nt KD b RD 0 N N DN | A [ R B Ny N i H L.
v LI ror M) ¢ Nb 0 KD 1 N 1 oW | L I B ] L [ : | '
N TOLUENE [ 1 ) S T R | T B . . [ T R | BT | B p214 e : H H
\ HE N N2t N b Nt oW Y A A A - D A R 2 . H !
Ut ol CH_ORDFORR ] Wt N K0 NDU N} N1 N X2 ¢ N ! N ! KD R N LI : H :
w HE A0 H S M ] [ I A e NP N N N [ B A |
BEXNIENE H i L] | I ] N VN N ¢ 0 H L1 N o 8D . KD 1 H. ] N . 1 H
vo2 18 K} ¢ Nt N ronE o N L N | w4 o1 N L N 0 K L K N
CIS/TRANS 1,2~ 1 1 ND NP N ! M N P N oW . ] | R * R R [N R N
DICHLORGE THENE P2 LU LR AL LU L] L 0o A L1 LI LI
SEAL-VOLATILES | : H ! ! H : ! H : ' !
GI-R-BCYSCPRTARCRTE™. | I [ | B ] [N B | B [ R O] ! 4 H
I ND ¢ N ! N N S [ "I PND N D N H : H
BUTYLBEXTYLPHTHALATI i R F 1Y O R N N v toS)8 1 58 W i : H
V2 N ¢ N L WDt W i NS [N T T i S [ | ] ! H ' H
PISL-ETHYLEEIYL) ¢ L p ¢ SS9+ 4% r 38 1 9SR 2 b TR 1 1R PO BSB i 24c8 1 1%0B H H H !
PRTKALATE HE 1B e : ELCU I 6 3 68} s A R R L : ; : !
FECTIZIDES/FLE'S m ! ' : : : i : : : ; : : : :
) 1 0 [} k] . . . 4 + * . . . '
TUTUERDCSCLRRNYTTTTY L 1 [T | T N < N T - I R - B tOND ) 0158 1 0. 18E €27 IO
H 2 L HE ] NG H 1] N KD L} R B 1] PN L] ! ND H L] -] H H
ENDOSULFAN I 1 ] N N N3 N3 f KD} N Lom oWm tOND 3 o.nB 10,0538 0.19 ! N N -
o2 LU ] ' T I R R | R | I N B PN K N [ L1 H

ND- NOT [ETECTABLE

B- ANALYTE FOUXD IN INSTRUMENT BLANK

J- AKALYTE GURNTIFIES NITH CONSIZENCE BUT BELOK THE EECECTION LINIT
{1) N¥S DEC ERCUNLWRTER mqazmmdmrcs BUIDANIE VALl
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GROUNDWATER FIELD TESTS
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HQM HOLZMACHER, McLENDON & MURRELL, P.C.

Both rounds of groundwater sampling from stainless steel
wells included analysis for priority pollutant metals, semi-vola-
tiles, purgeable organics, pesticides/PCBs and inorganic analysis
for iron, manganese, ammonia, nitrates/nitrites, total dissolved
solids and total organic carbon. These latter analytes are
commonly indicative of leachate contamination.

Prior to analysis of the priority pollutant metals, the sam-
ples were filtered through a .45 micron filter. The procedure
was performed as a result of previous information obtained from a
Superfund site in Hyde Park, New York (Holzmacher, et al. 1986).
Throughout the Hyde Park investigation, it was discovered that
the total metal results were not indicative of water quality of
residential supply wells around the site. Due to development of
the monitoring wells and use of these wells, fine sediment accumu-
lates in the bottom. Thus, samples were filtered and analyzed.
These results were compared with the unfiltered sample analytical
results.

In the course of well development at North Sea, the purge
water which was evacuated from each well was carted and disposed
of in the recharge pit on site. This procedure was a limiting
factor to proper well development. Although conductivities of
the well water had stabilized, water clarity was not all that it
should have been. Heavy metals would adhere to small particles
in suspension, resulting in metal analyses which did not repre-
sent flowing groundwater. With these factors in mind and the
information provided, the filtered metal results were used in
determining plume contamination.

This body of data shows that the level of priority pol-
lutants in both the upgradient and downgradient wells is well
below NYSDEC standards. These data also bring into question the
results of analyses done at the site during the period 1980-198%6
when the samples were not being filtered. 1In 1979, the Suffolk
County Department of Health Services, in the first analyses of
groundwater, reported: ’ '

"...heavy metals were absent from all samples ana-
lyzed. While the water within the leachate pre-
sents evidence as to the presence of contamination,
and its physical properties (color, odor) further
confirm this, none of the State primary drinking
water standards are exceeded."

Subsequent analyses of 16 private wells draining water from
the aquifer also showed the level of priority pollutants to be
below the NYSDEC standards. Therefore, we can conclude that
there has been, throughout this period of time, no substantive
contribution of primary pollutants at the landfill to the ground-
water,




HZA‘ HOLZMACHER, McLENDON & MURRELL, P.C.

Wells MW-1A, MW-1B and MW-1C were installed upgradient to
provide a source of control for background concentrations. The
pH was slightly high in MW-1C and was confirmed during Round II.
The concentration of iron in MW-1B during Round II was slightly
elevated (.38 mg/l) and just above the NYSDEC standard value for
groundwater. Toluene was quantified in well MW-1C during Round
II and chloroform in Wells 1B and 1C. Both results were flagged
with a "J" which denotes that the concentration was detected with
confidence but below the detection limit. WNo priority pol-
lutants, semi-volatile organics and/or pesticide/PCBs were quanti-
fied in these wells. Priority pollutant metals, lead and
cadmium, were detected in these wells and the concentrations were
at least as high as those in the downgradient wells.

Wells MW-3A, MW-3B and MW-3C were installed directly down-
gradient of the capped landfill cell. These wells, screened in 3
depth zones, show a clear distinction between the zones. MW-3A
showed a slightly elevated iron reading in Round II and MW-3C had
a slightly elevated conductivity reading in Round I. The other
contaminants analyzed for in these two wells were all quantified
at levels substantially below the USEPA maximum contaminant
levels (MCLs) for NYSDEC groundwater standards.

Concentrations of iron, nitrogen, total organic carbon and

" conductivity were all elevated in MW-3B. Iron concentrations

were consistently in the 25-30 ppm range. This includes concen-
trations of 25.2 ppm for Round I and 44.5 ppm for Round II.

'Nitrogen was quantified in both rounds as 100 percent ammonia.

The conductivity and total organic carbon readings were above the
leachate indicator values of 300 umhos and 5.0 ppm, respectively.
These values are not state or federal regulations, but are used
throughout the annual monitoring at North Sea (Holzmacher, et al.
1987) and where allowed by the Suffolk County Department of
Health Services (SCDHS) in its 1979 report. Concentrations of
phenol were slightly above the NYSDEC standard. A few organic
compounds were also quantified in MW-3B. Trichloroethene (TCE),
tetrachloroethene (PCE), and cis-trans-1,2-dichloroethene (cis-
trans-1,2-DCE) were all gquantified with confidence in Rounds I
and II, but below the detection level for the particular compound.
However, TCE and PCE were detected above detection levels (7 ppb)
in Round T samples. WNo pesticides/PCBs and/or priority pollutant
metals were quantified above NYS standards and/or USEPA MCLs in
any of the three wells at location 3.

Wells MW-4A, MW-4B and MW-4C are located on Fish Cove Road
adjacent to Fish Cove. The conductivity reading at MW-4A was
slightly elevated during Round II and trichloroethene and chloro-
form were quantified in Round I. The concentrations of these
organic compounds were quantified with confidence, but below the
detection limit. MW-4B had elevated ammonia readings in Round I
and the nitrogen, total organic carbon and conductivity readings
were significantly increased in Round II. Endosulfan I and II
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were detected in Round I samples from well MW-4C. Toluene was
also detected at 2 ppb during Round II as well MW-4C.

The pesticide/PCB analysis of all three wells quantified
concentrations of endosulfan I and II. These analytes were also
detected in the method blank for that day. However, since the
concentration in the method blank was not confirmed on the pri-
mary column, the samples analyzed on the same day as the method
blank could not be flagged with a "B" (detected in method blank).
With this in mind, the pesticide results quantified in wells
MW-4A, MW-4B and MW-4C should be looked upon with some skepti-
cism.

Well No. 6 was an additional well installed after screening
lagoon boring No. 1. This indicated remnant sludge in the first
ten feet. MW-6 was drilled 80 feet downgradient of lagoon boring
No. 1, and is indicative of any groundwater contamination from
the lagoons. Round I analysis of this well indicated high nitro-
gen and conductivity readings. These elevated results were con-
firmed in Round II with an elevated total organic carbon reading.
The nitrogen concentrations in both rounds were 99 percent ni-
trates and nitrites. Nitrate/nitrite was detected at 11.8 ppm
during Round I and at 7.6 ppm during Round II. Nitrate/nitrite
is indicative of septic waste which has undergone aeration. Or-
ganic analysis during both rounds confirmed no contamination.
Priority pollutant metal analysis was also below detection.

Well No. 2 was originally installed in its downgradient lo-
cation to determine any impact from the scavenger lagoons. Well
No. 2 is also installed adjacent to the salt pile used by the
Town on the roads in the winter. The concrete pad on which the
salt resides was only recently installed. This is an explanation
of the extremely elevated sodium and chloride readings in this
well. Sodium and chloride are non-CLP parameters applicable to
samples collected in conjunction with a landfill expansion
project. : o

MW-2 was drilled with a hollow stem auger rig and problems
were encountered during its installation. The well is screened
in a very silty zone which caused great difficulties when trying
to pull the augers up. The original intent was to screen this
well from 60~80 feet below grade. Because of the problems which
were encountered, this well is screened from 52-72 feet and there
is only 15 feet of water in the well.

This well was also not developed properly. Because of the
minimal amount of water in the well, water could not be pumped
out of it. The well was developed by bailing it dry and allowing
it to recover. This procedure was executed for the course of a
week but little progress was made on clearing out the well. With
these problems in mind, the laboratory results of this well will
be discussed.
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Inorganic analysis from Rounds I and II indicated elevated
readings of cadmium, iron, nitrogen (as 94 percent nitrate/
nitrite in both rounds at 3.4 ppm) and conductivity. During
Round II, extremely high readings of chromium and lead were also
detected. Organic analysis quantified concentrations of 1,1-di-
chloroethane during Round I. No pesticides or PCBs were quanti-
fied at either sampling period.

The pH values in groundwater ranged from five to ten. The
higher pH value may be due to the grout used in well construc-
tion, as seen in the upgradient wells.

The organic analysis of these groundwater samples which re-
quired the identification of non-target compounds yielded quanti-
fication of tentatively identified compounds. Discussion of
these results is addressed in Appendix F.

2.2.4 - Plume Definition

In summary, the laboratory results indicate that there are
two, possibly three, sources of contamination and the plume cores
reside in the medium depth zone. Figure 2-10 depicts the esti-
mated areal extent of these plumes.

Plume No. 1 is emanating from the capped landfill cell No. 1.
Figure 2-11 depicts plume No. 1 in cross section A-A'. The key
indicators of this contamination are iron, ammonia (as N), ele-
vated conductivities and TOCs in excess of 5.0 ppm. Plume 1l is a
qualitative interpolation of these parameters. Groundwater re-
sults of the shallow and deep wells in the area of plume 1 indi-
cate little or no critical concentrations of these leachate
indicators. However, these key indicators can be found in wells
3B and 4B, PVC wells 9 and 30 and the residential well at 152
Fish Cove Road. Laboratory analysis of these additional wells
can be seen in Tables 2-10 and 2-11, respectively.

All of these wells are screened at intervals between -25 to
-60 feet below MSL. As seen in Figure 2-9, groundwater flow
tends to "bend" upwards as it approaches Fish Cove. This ex-
plains why the key indictors are detected in shallower wells when
traveling further away from the source.

Plume No. 2 appears to be emanating from the area of the old
sludge lagoons. Figure 2-12 depicts cross section B-B' of plume
2. The base map of the cross sectional line B-B' is in Figure
2-6. Key indicators of this plume are nitrogen (as N0y and NOj3),
conductivity and TOC in excess of 5.0 ppm. MW-6 and MW-2 exhibit
elevated readings of these contaminants.

As illustrated in Figure 2-12, little or no contamination of
these indicators is observed in wells 5A or 5B. This can §l§o be
attributed to groundwater flow. Just recently, an additional
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TAZLE 2-11

CONTAMINANTE QUANTIFIED IN
SUFFLY WELLS & NDRTH SEA
RESULTS IN (PFM)

LANDFILL 104 FI3H 1152 FISH NYS GW STD EFA

PP METALS! SUPPLY !COVE RD. !COVE RD. § OR B.V. ! MCL ¢
ANTIMONY !  ND ! ND {  ND 1 0.003 i - :
ARSENIC ! ND ! ND ! ND ! 0.2%5 ¢ 0.0 !
BERRYLIUM!  ND T ND t ND ! 0.003 ! - !
carmium ¢ ND H G.01 ! ND H .01 H 0.01 :
CHROMIUM 0.02 H ND H C.01% H - H C.CS H
COFFER ! 0.04 ! 0.05 ! ND t 1.0 - :
LEAD ! ©€.GOB ! ND ! 0.01 ! 0.25 !  0.05 !
MERCURY ! ND ! ND ! ND ! 0.002 ! ©.CcO2 !

. NICKEL ! ND ! ND i ND : - ! - :
| SELLENIUM! ND ! ND  !<O0.00SNE ! ©0.02 ! 0.01 !
! sILver ! ND ! ND !. ND ! 0.05 { 0.05
THALLIUM ! ND ! ND ! ND 1 0.004 ! - !
ZINC ¢ 0.28 | 0.0 { 0.130 ! 5.0 i - 1

1] . 1 . 11 .

LEACHATE ! ! : : H :
INDICATOR! : ' ! ! :

) [ 1) 1 1 :

IRON ¢ ©0.20 ¢ ©0.28 ! 17.7 ¢ O.3 1 - :
MANGANESE: ©0.05 ! 0,02 ! 1.4 1 0.3 ! - !
NO2/3 ! 0.20 ! 0.30 ! ND ! - : - !
AMMONIA ! 0.31 ! ND ! 2.9 ¢ 10.0 ! - :
70 ! €¢.50 ¢ 0.30 ! 1.6 ! - ! - !

s ! so. ! ao0. ! BO. : - 1 - !

pH t7.8 0t 7.7 4 7.8 - 1 - !
COND. § 90 {107 ¢ 170 ! - : - !
TEMPC'C) ! 13.2 ! 13.3 ! 10.0 ! - : - |

ND- NOT DETECTED

N- GA/QC SAMPLE NOT WITHIN CONTROL LIMITS
E- SUSPECTED INTERFERENCES

*+ - QA/QC SAMFPLE NOT WITHIN CONTRCOL LIMITS
- NC STANDARD OR GUIDANCE VALUE LISTED

l...l ENGINEERS * ARCHITECTS + PLANNERS ¢+ SCIENTISTS
MELMLLE, N.Y. RIVERHEAD, N.Y. FAIRFIELD, N.J.
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medium depth well was installed at location 5 and future lab
analysis may confirm contamination from this second plume in that
zone.

The third plume of contamination appears to be emanating
from the area where the Town places salt for the roads in winter
(Figure 2-12). It was only recently that a concrete pad was laid
down on which to store the salt. Prior to this, precipitation of
rain and/or snow could have percolated through the pile, trans-
porting Nat and Cl1~ ions in solution through the ground. This
would account for the extremely high sodium and chloride ions
detected in MW-2. This factor, in addition to the poor develop-
ment of this well, may have resulted in the interferences during
lab analyses and/ or erroneous results. The only way to confirm
these assumptions is through future monitoring, and/or additional
wells downgradient of MwW-2.

2.2.5 - Additional Groundwater Analytical Results

Throughout the course of sampling at North Sea, additional
lab analysis was done on other wells in the area.

Four PVC wells, which are currently used to monitor the land-
fill, were sampled. Stainless steel wells 5A and 5B, which were
installed in conjunction with a landfill expansion project, were
sampled. Two residential wells and the landfill supply well were
also sampled. All wells, except for 5A and 5B, were sampled
under CLP guidelines. Laboratory results are presented in Table
2-12,

Analysis of these results help further define plume 1. Well
30 which is among cluster MW-1A, B and C shows the same finger-
print as wells 3B and 4B. High iron and conductivity readings
were observed in Well 29 and MW-9 exhibits high TOC and NH3 read-
ings. These two wells help define the fringe of the plume.

The residential well sampled at 152 Fish Cove Road indicated
high ammonia and iron readings. The depth of this well is un-
known, but it does appear to be on the edge of the plume.

No organic analysis was run on these wells. The residential
and supply wells were sampled directly from the spout. There-
fore, any volatiles in the sample would volatilize from the agi-
tation of the pump. The PVC wells were not sampled for organics
because it was felt that they would result in biased analysis.
There is some skepticism as to whether or not organic compounds
adsorb to the PVC casing (Ebasco, 1986).

Groundwater analytical data were obtained from wells 5A and
5B. The nitrate/nitrite as nitrogen in wells 5A and 5B was .9
mg/l1 and 1.1 mg/l, respectively. The only other analyte indica-
tive of contamination from source 2 was TOC. MW-5A showed 5.4
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ppm TOC during sampling in October. As mentioned previously, the
additional installation of MW-5C (medium depth well) may provide
more data relative to source 2.
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2.3 - SURFACE WATER INVESTIGATION

2.3.1 - Description

The surface water sampling regime of the Remedial Investi-
gation played an important role in determining the impact of
groundwater flow on Fish Cove. Six sampling stations were stra-
tigically positioned in the southern portion of the Cove (refer
to Figure 2-4). Three shoreline locations were chosen. The
other three locations were 50 feet from these stations, along a
transect representing deeper water quality. Samples were col-
lected from all six stations during high and low tide. Stations
5 and 6 were originally chosen to represent background water
quality.

The samples along the shore were accessible with walters,
while the deeper locations were accessed with the use of an in-
flatable raft. Samples were collected from each station with a
dedicated glass I chem bottle, which was rinsed once with repre-
sentative water prior to collecting the sample. The samples col-
lected were analyzed for priority pollutant metals, NH3, NOjy,
NO3, TDS, Fe, Mn and salinity. Temperature, pH and conductivity
were measured in the field. It should be noted that during sam-
pling at high tide, the combined pH, conductivity, temperature
probe malfunctioned and results for the field parameters were
unobtainable.

2.3.2 - Analytical Results

The NYSDEC classifies surface waters on the basis of sa-
linity and/or water quality. Once this body of water is classi-
fied, water quality results must maintain the respective guidance
values and/or standards for that specified class. NYSDEC has
classified Fish Cove as a "B" surface water body. This classifi-
cation is for a fresh water body whose best use is primary con- _
tact recreation, and it cannot be used as a source of drinking
water. The salinity readings observed at Fish Cove are indica-
tive of a brackish water body. According to the August 1987
publication, "Reclassification of Certain Fresh Waters in the
Atlantic Ocean - Long Island Sound Drainage Basin", Fish Cove is
still classified by NYS as a class "B" fresh water body.

The USEPA maintains water quality criteria for the protec-
tion of human health and aquatic life. These guidelines, along
with the NYSDEC guidelines for saline waters, are used when dis-
cussing the analytical results of Fish Cove.

Excessively high concentrations were not detected in the
priority pollutant analysis of the surface water in Fish Cove.
Cadmium, copper and mercury were detected at levels above state
or federal guidelines. Chromium was quantified at 10 ppb at sur-
face location 6 during high tide, which is below EPA standards.

2-67
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Cadmium was quantified at three separate locations during
high tide. At all the locations, the quantification value was 10
ppb. This concentration exceeds the state guidelines for a
saline water body and it also exceeds the federal regulations for
chronic toxicity to aquatic organisms.

Copper was detected during high tide at surface water lo-
cation 6. The quantification value was 30 ppb which exceeds the
state and federal guidelines by 10 percent. Mercury was quanti-
fied at .2 ppb at location 5 which also exceeds the state regu-
lations and the federal guidelines for toxicity to humans through
ingestion of water and/or organisms.

The state and federal guidelines which list the allowable
concentrations for priority pollutant metals in surface waters do
not have any guidelines listed for the leachate parameters ana-
lyzed for in the surface water samples. Ammonia, iron and manga-
nese are the three elements consistently detected in Fish Cove.
Tables 2-13a and 2-13b lists the inorganic analytical results for
these samples.

The Nassau-Suffolk Regional Planning Board, directed by Dr.
Lee E. Koppelman, conducted a study in June of 1975 which deter-
mined the biological constraints of coastal water quality. With-
in this document were several tables which list the toxicity of
various compounds to aquatic organisms. Table 2-14 is a concise
version of the various tables from this document. From this
table, the following observations can be made:

Cadmium, copper, mercury and nitrogen are the four elements
which have potential toxic effects on agquatic organisms. The
concentrations at which cadmium and mercury were quantified in
Fish Cove have no toxic effect on the aquatic organisms and there-
fore are not listed in Table 2-14.

Copper was quantified at .03 mg/l and at this concentration
inhibits the growth of the Coccochloris elabus and is the minimal
lethal concentration to effect Gymnodinium breve. Both species
are phytoplankton. At a concentration of .00025 mg/l, copper
causes death after 10-12 hours of exposure to the Neries diversi-
culor, a type of worm. Whether or not these species have or do
inhabit Fish Cove has not yet been determined. If, in fact,
these species do inhabit Fish Cove, it is unlikely that they
would be found at or near surface water location 6 at high tide.

Concentrations of nitrogen (as NH3) were quantified at all
the surface water sampling locations. Concentrations ranged from
.05-2.3 mg/1l. At these concentrations, it is lethal after two
days of exposure to Salmo gairdoneii (rainbow trout), and after
193 minutes of exposure it is lethal to Squalis ciphalis (shark).
Neither of these species would inhabit the waters of Fish Cove.




AN AN

SHIANIONI

AN CQV3HYE3AN

SHANNVId

TN 'G1AIRVS

dOdoOwWeH

SLO3ALIHOYY

SLSLLN3IOS

16534 8T -2
€3133130 10K -N

SIINIHINIIND 031T34SNS -3

SLINIT 0YINOD MIHLIIR 10X 3ISMVS J0/V3 -

W
IN0L°Y 1 NRITIML

30107 ¢

bd
<
fr:]
o

o

.
<
A
=

S

wor*)
3010°) ¢

Moty ¢
J010°) ¢

Moty 3
3010°) ¢

MOL°y 4
3010°) ¢

Moy &
3010°) &

30107 ¢

MoT*) ¢
IN0S0°) 1 3X0SO°) ! 3NOSG") ¢ INOSO°) I 3M0S0°) 1 IMOSO) 1 INGSO°) !

ELUTRS
30107 ¢

Mmo1°Y 4
010°) 3

Moty § 0L 3
3010°) ¢ 30100 1 30107 §

i 300>

mory ¢

FINGT0 ¢ INOSE) ¢ INGSO°) ! MADITIIS

(1L}
INT000°)

g

o
11}
N

o

[
.

¥50°

tINZ000):

i

+OINSL0N

ON § 3NT000T): Z000® i 3MTOGO"): OGN

W0 8
+ NG00

HE {0 B H

$1000°0 ¢ - SZ00° % RZ00° 1 100070 ¢
(118

’
'

94100070

(X))

00°) ¢ NS00 | ING00%) 5

3
P ING20%) 8

]

N0y 1N

ISe) 3N

+ NS00

INCO°Y 3 INS00°0X:

INS0°Y 4
tINSZ0°0

M0°) ¢
o

;0% 1§

£°e°0

9605°0 }

9300°

i HNIKO¥HD

g

HIE U208 B

-

UN1Aav3
HE IRTY R

I 1 T S (]

o
L]

INT0> 1 O3NTOCO) ¢

-

o
:

b4
~
-

£h'e !

£60°

L1}
wee

W

WD N0

JIK3SW
i OANORLiNY

V0C0) 1 MO

WY

IO L W HE N

[
'
H
+
i
¢
H
¢
.

s
:
P
'
'
1
H
'
‘.

10 NOILYIOY °K°SE

J3123430 108 -G

1§ NOLIYI0T °R°S

11
*3I9UNIVIEONA S¥I1INvuYS Q1314

*GINOTLINNAWH 34044 ALTAILINANOI'RY GINIGUOD -»

1190) ¥E = ALINIWS HIIUK YIS WII4RL - +

"I
£ ¢ NOLIVIET RS

11

¥ ¢ MOILYI0T °K°S:

S & NOIIVI0Y °A°S:

"
odd) X1 1S3

3A03 HSI3 N1 @3lilinvnd

SNIM INVIATIE ALINOINE

‘IH
9 8 NOIIVIOY °R°S!

+
.
4

!

NG 01314

‘1N

AN 4181

*3UNS SAN

i
'

31021 k'S

1
H

SHSINYOND 01 ALIDIXOL SQUS OZH!

JINOEHD °R°S

.
H
+
H

5940 1 ¢
IR 1S30N]

I

AINO
SSY0 1S3CNI:0

=
=]
=
s
™
-
-
-4
=]
=
=
X
b=
=
[}

.
be
.
.
b

(19
ALINIWS
RN ]!

“INDD

o~
o

00028 ¢ v002'Zy ¢ 00081

.
]

0a
10080

'
.
v
1

A
(

1'91

£'1

d
b
>

1

(4
00p' o § €009'0) ¢ 00N'L

{
]
’
1

u
02t
]

0°91
008'Cy !

By
*

td

.

]
0N

t o vinoWWY

£

HE CA I A (N

10

IR V241! |

00

N

gve.-¢ 38Vl

= ]
> ]
= H
Sm !
> .
xz o
~ 2
w ]
™ i

154313UvYd
1 3IVHIVIY

09°0
18°0
e

‘L°H

€80
1§ NOLIY30Y °N°S8

'
11

91°0
e
28 NOLIVIMY CN°SE

£ 8 NOLLVIOT °N°SE

¥
|

124 ]
‘1"

£°0
1R

.
1
[
1
.
]
1

‘"

££°0
)

!
!
1

8o
‘LR

81°0
¥ 0 KOILVI0T "N°S¢

(vdd) N1 1S3

340 H514 NI Q3141ENVND

SHILINYUYd ILYHIVIT

$0°0
wo
"

90 |
‘1N

8g°0
§ § NOLIVIOY “N°S1

i

fi'e
e}
e

7 8 NOTEVI0Y °N°SI

H
!

‘1R

o~
?
-

G

ANYW a3

N
W 18t

wecnseneleennsaa
]




@M HOLZMACHER, MCLENDON & MURRELL, P.C.

TABLE 2-14%*

TOXIC EFFECTS OF CERTAIN METALS ON AQUATIC LIFE

TOXIC SUBSTANCE TOXIC CONC. ENDANGERED ORGS.
(mg/1)
Copper .03 Coccochloris elabus
Copper .03 Gymnodinium breve
Copper .00025 Neries diversicolor
Nitrogen 0.5 - 2.54 Salmo gairdneri
Nitrogen 1.2 Squalis cephalis

* Extrapolated from Determination of Biological Constraints of
Coastal Water Quality - Nassau-Suffolk Regional Planning
Board, Lee E. Koppelman, Director, p. 3.88-3.105
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2.3.3 - Previous Analytical Studies

Of the predominant contaminants detected in the groundwater,
it appears that iron and ammonia are also predominant in the sur-
face water. Whether or not these analytes are a result of ground-
water discharge is still questionable. Analytical results from
Fish Cove prior to 1960 are scarce.

In 1984, the NYSDEC conducted a shellfish and bacteriologi-
cal water quality study of Fish Cove. Samples were taken at lo-
cations in the north, west and south portions of the Cove. Table
2-15 summarizes the key results of this study.

Two sample stations exceed the acceptable limits for total
coliform. Station 10 in 1984 and station 8 in 1985 both exceeded
the >10 percent population exceeding 330 MPN/100 ml. However,
all the stations exceeded the >10 percent population exceeding 49
MPN/100 ml in both 1984 and 1985. Closure of the northern por-
tion of the Cove was based on these bacteriological data.

Biocassays were also run on soft and hard clams collected
from the same locations as the water quality tests. A summary of
these analyses can be seen in Table 2-16.

USEPA has guidelines to determine the toxicity to humans if
ingesting an organism with certain concentrations of contaminants.
These guidelines are in mg/l, and the laboratory results on the
clams from Fish Cove are in mg/kg. Assuming a 1l:1 ratio of
liters of clams to kg of clams, the specimens analyzed are below
these standards.

Additional information was also obtained from laboratory
analyses of Flanders Bay water. Suffolk County Department of
Health Services (SCDHS) conducted an investigation of water
quality in Flanders Bay and numerous sampling points were investi-
gated. Although North Sea Harbor and Fish Cove were not included
in this regime, points of similar locale can be used to compare
average concentrations of NH3. (Results of these analyses can be
found in Appendix D).

The average nitrogen (NH3, NO; and NO3) readings observed in
Fish Cove were .77 mg/l. The average nitrogen readings in the
middle of Flanders Bay were about .03 mg/l. Readings obtained
from similar enclosed environments around Flanders Bay exhibit
average nitrogen concentrations of .41 mg/l.

In comparing Fish Cove to similar environs around Flanders
Bay, nitrogen readings are slightly elevated. The impact of
these concentrations on the aquatic or biotic lives of Fish Cove
has not yet been determined. A biologic inventory should be con-
ducted prior to any conclusions of detrimental impacts.
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TABLE 2-15
BACTERIOLOGICAL WATER QUALITY*
NORTH SEA HARBOR/FISH COVE
1984-1985
STATION 8 (N) STATION 9 (W) STATION 10 (9

Median Total 59 68 33
Coliform-1984
% >330 MPN/

100 ml 0 0 12.5
Median Fecal 33 43 16
Coliform-1984 -

% (49 MPN/

100 ml 12.5 12.5 12.5
Median Total 33 68 43
Coliform-1985
% >330 MPN/

100 ml 12.5 0 6.2
Median Fecal 23 " 19 19
Coliform-1985
$ >49 MPN/

100 ml 25 25 18.7

* Using a 3 tube MPN test, bacteriological water quality at a |
station is acceptable if the median total coliform MPN/100 ml
is 70 or less and no more than 10 percent of the samples ex- |
ceed a total coliform MPN/100 ml of 330; or if the median
fecal coliform MPN/100 ml is 14 or less and no more than 10
percent of the samples exceed a fecal coliform MPN/100 ml of
49.
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TABLE 2-16

ANALYTICAL RESULTS OF SOFT
AND HARD CLAMS FROM FISH COVE
(APRIL 1984)

RESULTS IN mg/kg

SAMPLE #1 SAMPLE #2 SAMPLE #3

PARAMETERS {SOUTH) (WEST) (WEST)
Arsenic .065 0.12 0.12
Mercury .027 0.014 0.019
Nickel <.50 0.75 <0.50
Cadmium 0.22 0.07 0.19
Lead 0.45 0.90 0.35
Chromium 0.10 ~0.50 <0.10
Cyanide <0.1 0.1 <0.1
Iron 43 150 38
Manganese 8.4 18 8.0
Zinc 39 19 27

SAMPLE #1 SAMPLE #2 SAMPLE #3

PARAMETERS (NORTH) (NORTH) (SOUTH)
Arsenic 0.13 0.058 0.18
Mercury 0.17 0.017 0.035
Nickel 0.50 1.0 <.50
Cadmium 0.18 0.23 0.075
Lead 0.55 0.80 0.55
Chromium 0.70 0.10 0.55
Cyanide 0.1 <0.1l 0.1
Iron 135 30 105
Manganese o 23 9.0 . 18
Zinc 25 28 27

2-73
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In summary, water quality data on Fish Cove prior to 1960 is
scarce. Therefore, the data recently collected cannot be com-
pared to data prior to the area being used for landfilling pur-
poses. Priority pollutant analyses of Fish Cove shows no severe
contamination, but nitrogen concentrations are slightly elevated.
No quality standard or guidance value is listed for nitrogen in
surface water, but this parameter should be monitored.
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2.4 - AIR INVESTIGATIONS

There were two types of air investigations performed at the
North Sea Landfill: (a) a general survey of the ambient air at
all sampling locations, and (b) an air sampling program.

2.4.1 - Ambient Air Survey

The general survey was performed to determine ambient air
quality at all work zones at the site and to probe the soil for
soil gases. This survey was done in conjunction with the health
and safety precautions to be undertaken for all field sampling
activities. Air investigations of this sort have never been per-
formed at this site before the RI. However, the site was evalu-
ated for the hazardous rank score (HRS) in 1983. The score for
the air and fire/explosive routes was determined to be zero at
that time.

Table 2-17 lists the ambient air readings. The general sur-
vey was done with an FID (flame ionization detection unit). The
second survey was done concurrently with surface soil sampling
with a PID (photoionization detection unit). Both surveys give a
general indication of total organics in ambient air.

The general site survey indicated that air quality was ac-
ceptable for Level D work in all proposed sampling and work zones
at the landfill. However, total organic readings were high at
the top of the landfill active cell and downwind in front of the
cell., Soil gas survey data at these two locations indicate the
predominance of methane, a lower molecular weight organic com-
pound (see Table 2-2a), and the ambient air readings are also
probably predominantly methane. Nevertheless, a contingency plan
to Level C was recommended in case of extreme conditions.

A wind monitoring station was proposed to be set in an area
adjacent to the active cell. This would record daily variable
wind patterns which affect air quality. Also, five air sampling
locations were chosen, based on this survey (Figure 2-13).

2.4.2 - Air Analytical Results

Air samples were obtained at five locations at the landfill.
These locations differ somewhat from the general survey. The
purpose of air sampling was to monitor airborne organic constitu-
ents which may pose a threat to public health. Figure 2-13 de- |
picts the five air sampling stations.

Ambient air was also measured with an HNu at each location
during air sampling. The readings did not indicate any deleteri-
ous levels during sampling activities. All readings along with
air sampling methods can be seen in Appendix B.
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TABLE 2-17

BACKGROUND AMBIENT AIR

GENERAL SURVEY SURFACE SOIL
FID* SAMPLING -
(ppm) PID** (ppm)
SURFACE SOIL:

1 3.8 1.3
2 3.9 1.3
3 4.0 1.4
4 4.0 1.3
5 4.0 1.4
6 3.8 1.3
7 7.0 1.3
8 3.6 1.5
9 8.0 1.5
10 6.0 1.5
11 4.0 3.2
12 4.0 1.8
13 3.8 1.7
14 4.0 1.2
3.8 1.0
16 20%* 1.4
17 100-140%* 1.2
18 13 1.2
19 20%* 1.2
20 5.0 1.4
MW-2 .8-5.0 -
MW-3 . 3.0 -
MW-4 ' .2 o -

ATR MONITORING STATION:

UV wnN -
[
o
!
(S0
o
1

* OVA is calibrated to methane and can detect organic com-
pounds with an ionization potential (IP) of 15.7 or less.

** HNu is calibrated to benzene and can detect organic com-
pounds with an IP of 10.2 or less.
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FIGURE 2-13
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The air samples were analyzed for a complete list of pri-
ority pollutant purgeable organics. The results can be seen in
Appendix G. Compared against federal and state air standards,
these values are acceptable since all were below detection
levels.

2.4.3 - Meteorological Data

Wind data were also collected before, during and after air
sampling. The wind setup location was an open area near the
guardhouse at the entrance and just northwest of the active cell.
A summary of data collected from September 22nd through October
17, 1987 is seen in Table 2-18 and depicted as a wind rose in
Figure 2-14. For this period of time, the predominant wind d4i-
rections are out of the west, north and northwest. The predomi-
nant wind speed was in the range of 5.5 to 10.0 mph. All of the
wind data collected can be seen in Appendix B.

2-18
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FIGURE 2-14
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3.0 - PRELIMINARY PUBLIC HEALTH EVALUATION

This is a preliminary public health evaluation. A brief
discussion of the potential effects of contaminants follows.
The discussion is based on remedial investigation data. The pre-
liminary public health evaluation (PHE) will follow the baseline
evaluation procedures as outlined in the Superfund Public Health
Evaluation Manual (ICF, 1986) in a qualitative manner.

This evaluation first discusses significant contaminants
discovered in water, soil and air as part of the sampling phase
of the RI. Then, the potential routes of exposure and potential
receptors are discussed via several environmental media. Repre-
sentative and maximum ("worst case") concentrations are then com-
pared to federal and state applicable or relevant and appropriate
requirements ("ARARs") and non-enforceable ("other") criteria.
Indicator chemicals which had "ARARs" were omitted from further
evaluation. 1Indicator chemicals which did not have "ARARs" were
assessed further for estimated intakes, toxicity and potential
risk.

3.1 - SIGNIFICANT CONTAMINANTS

Based on remedial investigation data, certain organic and
inorganic compounds have been identified as significant contami-
nants or "indicator chemicals".

Samples were acquired from water, soil and air environmental
media and analyzed for inorganic and organic contaminants. 1In
the evaluation process, the range of reported values was listed
for each chemical. The range could extend from undetected (where
the value is assumed to be equal to zero) to the maximum reported
value. The representative concentration was determined through a
simple arithmetic mean of all values. The representative and
maximum concentrations were the key values used in the entire
evalution process. Air results were omitted from further evalu-
ation, since all values were below detection limits.

The water environmental media included results from ground-
water and surface water samples. In the evaluation, the higher
values of the two media were chosen in further steps. For ground-
water priority pollutant metals, iron and manganese, filtered
values were used. Only values from two rounds of sampling from
stainless steel wells were analyzed.

Surface water samples for metals were not filtered. These
samples were not analyzed for organic parameters. Surface water
inorganic results are critical for determining potential environ-
mental (i.e., affects on biota), as well as public health effects.
Considering the fact that all residences downgradient from the
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landfill are connected to a public water supply, surface water
is equally important in terms of potential health effects pri-
ority. '

Only surficial soil samples were chosen for this evaluation,
since they present the most risk to human health, if any. The
surficial soils at the landfill, the top 25 feet at the filled
lagoon area and Fish Cove sediments were all included in this
evaluation.

Table 3-1 lists the selected indicator chemicals. Each indi-
cator chemical is a potential carcinogen (PC) and/or non-carcino-
gen (NC). PC chemicals are given a toxicologic category. NC
chemicals are given a rating. For both NC and PC chemicals, the
total indicator score (IS) was calculated from the sum of repre-
sentative concentration times available toxicity constants.

Several chemicals were listed in the USEPA non-carcinogen
tables, but did not have the appropriate toxicity constants.
This includes the following chemicals prevalent in groundwater
and surface water: iron, manganese, chromium, nitrate/nitrite
and endosulfan. 1In surface soils, there were PAHs (at location
14), phthalates and chromium. These chemicals are considered as
well but do not have toxicity constants.

Environmental fate criteria was also critical for the final
selection of indicator chemicals. The key criteria are the or-
ganic carbon partition coefficient (KOC), fish concentration
factors and water solubility. These are basic physical and chemi-
cal properties of the indicator chemicals.

The KOC is a sorption potential measure for organics, es-
pecially for aqueous pathways. This value is a tendency of or-
ganic chemicals to be adsorbed, which is also dependent on
properties and is directly related to the retardation factor.

 The normal range is 1 to 107. For groundwater, low KOC values

indicate more leaching and more mobility of the contaminant. In
surface water, high KOC indicates tight binding of organics to
soil and therefore less will dissolve in site runoff. However, a
low KOC in soil indicates that the chemical may be released to
groundwater in the future with high mobility. A high KOC also
indicates a tendency to bioaccumulate. The KOC is essential in
evaluating the efficiency of a chemical to be adsorbed by acti-
vated carbon as a treatment process.

The water solubility is the maximum concentration of a chemi-
cal that dissolves in pure water at a specific temperature and pH.
Water solubility affects environmental fate of a chemical, since
highly soluble chemicals leach rapidly into groundwater.
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TABLE 3-1

SELECTED INDICATOR CHEMICALS
FOR PRELIMINARY PUBLIC HEALTH EVALUATION*

Potential Carcinogens

- Volatile Organics:

Benzene PCE
Chloroform TCE

Non-Carcinogens (NC)

+ Metals:
Cadmium Lead
Chromium Mercury

Copper (1 SW)
- Semi~-Volatile Organics:

Endosulfan I and II
Butyl Benzyl Phthalate

Volatile Organics:

Benzene PCE
1,1-Dichloroethane Toluene
Cis~trans~DCE TCE

Other Chemicals of Concern (Leachate Indicators)

Ammonia (as Nitrogen)
Iron

Manganese

TOC

* Selection based on representative concentration, toxicity
indicator score, environmental media and related environ-
mental fate of the chemical. The number of samples which
exceeded ARARs is in parenthesis next to the chemical. For
volatile organics, this is the number of above detection
levels.
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Soluble chemicals are also more readily biodegradable.
Highly soluble components are less strongly adsorbed on both sur-
face and groundwater. High solubility is also generally associ-
ated with lower volatilization.

The bioconcentration factor is a measure of the tendency of
the chemical contaminant in water to accumulate in fish tissue.
This factor is important in determining human intakes via the
aquatic food ingestion route.

3.2 - POTENTIAL ROUTES OF EXPOSURE AND RECEPTORS

This section summarizes the probable environmental pathways
of exposure and probable receptors, both human and environmental,
of the significant chemical contaminants at the site. For each
environmental pathway, a potential source, a release transport
medium, release mechanism, and exposure points where the human
population comes in direct contact with the contaminant are dis-
cussed.

The potential environmental pathways of exposure in order of
importance are: (1) groundwater and surface water, and (2) soil.
The predominant potential sources of contamination at the North
Sea site are the landfill cells. While one cell is inactive and
capped, another cell is still currently active. A secondary
source of contamination at the site is the decommissioned sludge
lagoon area.

The release mechanism from the source area to the release/
transport media is the physical and/or chemical process that the
chemical contaminant will theoretically experience. The release
mechanism is dependent on the physical/chemical properties of the
contaminant and the interaction with the various transport media
of the site.

Additionally, exposure factors related to each release/trans-

"port media and human exposure are considered. The media includes

groundwater, surface water, soil and air. For each release/trans-
port media, the probable exposure routes and exposure points are
identified. Many of these pathways represent only minor expo-
sures to the human population due to low contaminant concentra-
tions.

3.2.1 - Groundwater and Surface Water

The primary environmental exposure route of chemical con-
taminants at the North Sea site is through the Upper Glacial aqui-
fer. A contamination plume has been detected moving northwest at
a slow migration rate from the landfill site. All homes in the
affected area are currently connected to a public water supply
for drinking, showering and cooking purposes. However, potential
exposure to the plume is possible for those few private wells
which are used for irrigation and watering.

3-4
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The hydrogeology was analyzed as part of the remedial in-
vestigation. This helped to identify the natural groundwater
flow patterns, natural rate of flow, total area and volume of the
inferred plume of contamination and the effect of other factors,
as discussed in the previous sections. The plume is still moving
to the northwest. Exposure concentrations were estimated using a
graphical technigue (nomograph) as based on the Wilson-Miller
dispersion equation (see Appendix C).

The plume locally discharges to a surface water body (Fish
Cove) northwest of the landfill. Tidal exchange of these estu-
arine waters may be significant in reducing contaminant concen-
tration in Fish Cove, as evidenced by RI surface water results.
The area of probable discharge is brackish and open to shellfish-
ing. This water body is rated as Class B, which is suitable for
primary contact recreation. Ammonia was the key contaminant
found at Fish Cove and was analyzed further for toxic effects.

3.2.2 - Soil

Direct ingestion of soil and exposure to contaminated soil
was considered a potential exposure route at this site. However,
the probability of this occurring is low. Exposure is highest
for people who actually work at or near the landfill cells and/or
decommissioned sludge lagoon areas. This pathway is also di-
rectly related to air exposure due to resuspension of contami-
nated soils.

3.2.3 - Air

Exposure to airborne organic and inorganic contaminants is
possible for the people who work at the landfill. Airborne con-
tamination is due either to: (1) volatilization and resuspension
of substances from surface soils around landfill cells and scaven-
ger lagoons, or (2) volatilization of hazardous substances from
the filled sludge lagoon septic sludges. However, the RI air
results do not indicate any cause for immediate attention to this
exposure route,

3.2.4 - Applicable or Relevant and Appropriate Requirements

The applicable or relevant and appropriate requirements
(ARARS) were compared with RI data. This includes a determi-
nation of the extent to which federal, state and other environ-
mental and public health requirements are applicable or relevant
and appropriate to the RI study site. Such criteria, advisories
or guidance .and standards are to be used in developing appropri-
ate remedial action for the site. All tables of chemicals quanti-
fied in groundwater and surface water in Section 2.0 list the
available ARARs for groundwater and surface water. Refer to
Table 2-1 for recommended action levels for inorganic and organic
constituents in soil.
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3.3.1 - Estimate of Organic Chemical Intakes and
Toxicity Assessment

The estimation for organic chemical intakes in mg/kg/day has
been performed for the ingestion route only via groundwater, sur-
face water and soil. From these data, chronic daily intakes
(CDIs) were calculated based on representative (lower) concen-
trations and sub-chronic daily intakes (SDIs) were calculated
based on worst case concentrations. This is a very conservative
approach. Only the main exposure points were chosen. The prime
groundwater exposure points are private drinking water wells, but
contamination was not found in any of the active wells used for
potable water. Surface water exposure points include exposure
due to water recreation activities and intakes due to shellfish
ingestion. There is a medium probability that shellfish from
Fish Cove will be ingested. Soil intake, on the other hand, is
not likely to occur, but was considered in the intake evaluation
just the same. '

The major assumption regarding the calculation of CDIs and
SDIs is that the human intake factor is based on human adult body
weight of 70 kg and an average drinking water consumption rate of
2 liters per day.

For the toxicity assessment, available acceptable daily in-
take for sub-chronic (AIS) and acceptable daily intake for
chronic (AIC) exposures (in mg/kg/day) were compared against SDIs
and CDIs, respectively. AIS and AIC values are listed under tox-
icity data for non-carcinogenic effects and some of the indicator
chemicals do not have these values listed. WNone of the SDI and
CDI calculations exceeded the corresponding acceptable intake
levels.

3.3.2 - Risk Assessment for Indicator Non-Carcino-
genic and Carcinogenic Organic Indicator
Chemicals

The risk assessment was performed to investigate potential
risks of non-carcinogenic and carcinogenic organic chemical indi-
cator contaminants. Summarized below are major conclusions from
these estimates:

- Non-Carcinogens

The SDIs and CDIs calculated in the previous step were
compared against acceptable intakes (AISs and AICs) for sub-
chronic and chronic exposure for the oral route. All available
acceptable intakes were for potential non-carcinogens. Calcu-
lated versus acceptable intakes were compared by simple ratios
for sub-chronic and chronic cases. All contaminants were within
acceptable intake levels, as based on the summation of the ratios.
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"applicable" requirements are defined as federal require-
ments for hazardous substances that would be legally applicable
or enforceable by either a federal or an authorized state program
if this response were not undertaken pursuant to CERCLA, Section
104 or 106. Certain federal requirements, such as those under
RCRA, are "applicable" although other federal requirements may
not be "applicable".

"Relevant and appropriate" requirements are defined as those
federal requirements designed to apply to problems similar to
those encountered at the CERCLA site and their application is
appropriate, even though they are not "legally applicable". All
the requirements are in the "relevant and appropriate" category.
These include SDWA Primary Drinking Water Standards (maximum con-
taminant levels), Federal Water Quality Criteria (Clean Water
Act), Federal and State Occupational Safety and Health require-
ments, and State Drinking Water Standards. 1In the other category
are MCLGs (maximum contaminant level goals), EPA Health Adviso-
ries, Federal and State Groundwater Protection Standards, RCRA
Groundwater Protection Standards, Federal and State Wetland Pro-
tection Requirements and Federal and State Endangered Species
requirements.

3.3 - RISK CHARACTERIZATION

ARARsS were primarily available for inorganic chemical indi-
cators, but not for organic chemical contaminants. This risk
characterization consists of estimates of human intakes, toxicity
and risks of organics to potential receptors. Ammonia has also
been included in this characterization and is the only inorganic
to be evaluated. The representative and maximum concentrations
represent the concentrations expected in the receptor (exposure)
areas.

The organic chemicals for groundwater include a variety of
purgeable oranics and endosulfan. For groundwater and surface
water, ammonia is predominant, but critical to surface water.
PAHs and phthalates are predominant in surficial soils. Surface
soil from the lagoon area was analyzed for purgeable organics.
Chloroform was the ony significant purgeable organic identified
in the surface soils.

Some values exist for water quality criteria for comparison
of organics, but overall sufficient criteria is lacking. In the
near future, New York State may be enforcing a drinking water
criteria of 5 ppb for principal organic contaminants. ARARs
(Federal and New York State) exist for benzene and trichloro-
ethene.
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The sum of ratios for the sub-chronic or chronic hazard index
indicated a total less than the reference value of one in both
cases. Therefore, there are no health hazards based on these
data at this point in time. If the ratio summation exceeds the
reference value of one, the compounds must be segregated in the
mixture and separate hazard indices must be determined for each
effect. ‘

In the future, AIS and AIC values may become available for
the other contaminants which do not have them now. Thus, the
total sum or hazard index will increase. The hazard index sum
may also increase if more inhalation route data becomes availa-
ble.

« Carcinogens

The risks for potential carcinogens are estimated as proba-
bilities and based on chronic daily adult intake (CDI) and car-
cinogenic potency factor. The route specific risks were
calculated for the ingestion route and estimated for the inha-
lation route, for additive effects of each chemical as a separate
class and for the effects of multiple carcinogens. The risks
were estimated for all potentially carcinogenic indicator organic
chemicals found at the site: benzene, chloroform, tetrachloro-
ethene and trichloroethene. The total risk is assumed to be addi-
tive and independent.

The risk estimates are indicative of a worst case total
lifetime exposure to maximum organic chemical concentrations at
an assumed constant rate. Table 3-2 summarizes worst-case (i.e.,
based on maximum concentrations) risk estimates for the chosen
chemical carcinogenic contaminants and includes their EPA weight
of evidence for carcinogenity, chronic daily adult intake esti-
mate, carcinogenic potency factor and the calculated route spe-

cific risk via ingestion.

The total risk for each organic chemical was 10-7 or a low
potential risk of 1 in 10,000,000 in the receptor area. This is
less than the risk utilized in setting current drinking water
standards of 1 in 1,000,000.

In reality, conditions may change which in turn effects the
total risk. 1In this case, risk due to organic contaminants is
most likely an overestimate and may decrease with time. This
will be due naturally to groundwater flow, dispersion of contami-
nants, and decrease in concentration. It is also highly unlikely
that each resident will intake the same concentration over their
lifetime, or consume drinking water with all contaminants
present.
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4.0 - PRELIMINARY DISCUSSION OF REMEDIAL ACTION
TECHNOLOGIES

The feasibility study process, as outlined in Section F of
the National Contingency Plan (NCP), requires identification and
screening of potentially applicable remedial technologies and
remedial action alternatives. The full screening process is out-
lined in "Guidance on Feasibility Studies Under CERCLA" (USEPA
Report 5401G-85/003, June 1985).

For this preliminary report, the screening process has been
somewhat abbreviated. This includes a review of site problems
(as discussed in the introduction of this report) and an over-
view of general response actions. The scope of this preliminary
feasibility study does not provide for development or selection
of alternatives.

General site problems associated with the landfill cells in
the North Sea study area are typical landfill-related problems.
Therefore, the response actions for the cells would be similar.
Some sample problems include vertical and horizontal leachate
migration and infiltration of precipitation to form leachate.
However, the North Sea site has an additional problem area - a
decommissioned sludge lagoon area.

The following conclusions have been made to date in regard
to the site:

(1) Based on our recent investigations, there has
been no evidence of drummed hazardous ma-
terials on site and there is no evidence of
explosive hazards.

(2) In regard to surface runoff, soils are natu-
rally highly permeable. Thus, little over-
land migration of surface contaminants is
expected. In regard to the capped landfill
cells, most stormwater runoff is discharged
to the on-site recharge basin.

4.1 - GENERAL RESPONSE ACTIONS

General response actions are grouped into three main cate-
gories: no action, source control and migration control. The
three general response categories were considered for this site
in relation to landfill related problems:

- No Action - This response action is a feasible migration
control action. The objective of the RI was to provide a more
adequate data base to establish health risks. Based on the avail-
able data collected to date, it can be demonstrated that ground-
water contamination, in particular, is not severe. The RI data

4-1
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has also provided information on the air, soil and surface water
pathways. A preliminary (qualitative) public health evaluation
based on RI data indicates that these pathways are probably not
deleterious to human health.

The Town has already taken source control and migration con-
trol response actions. Alternative water supplies have been pro-
vided for affected residential wells. Residential well drinking
water affected by the leachate plume downgradient from the land-
fill has been replaced by municipally supplied well water. Out-
side of the contaminated zone, residences are supplied with water
monitored by the Suffolk County Department of Health Services.

Available analytical data indicate that the no-action alter-
native is a feasible approach. The Town has been providing
source control through proper closure of Cell 1 and operation of
Cell 2. Additionally, the Town continues to monitor groundwater
quality on an annual and quarterly basis.

- Source Controls - Source controls are designed to prevent
or minimize migration of hazardous materials from the source area.
The on-site facilities may be classified into two potential
source areas, the landfill cell 1 (capped) and the filled sludge
lagoon area. Typical source control response actions could in-
clude capping of the landfill cell or excavation and removal of
lagoon sediments. The feasibility study screening process will
identify other feasible response actions or simply modifications
of present source control measures. Source control measures have
already been implemented or are planned for these two general
source areas at the landfill site.

As discussed in a previous section on the nature and extent
of the problem, aside from the groundwater plume, which is gener-
ally an off-site issue, there are three on-site situations
present which pose remediation considerations: (1) two capped
(inactive) landfill areas (Cell 1), (2) an active landfill cell
which is lined and destined to be capped by 1990 (Cell 2), and
(3) a proposed expansion area which would be an active, double-
lined cell. The active cell has a leachate collection system. A
similar system is proposed for proposed Cell 3.

The old sludge lagoon area has already been substantially
excavated and the contents removed. Results from surficial soil
sampling thus far from the RI study indicates that further re-
moval activities may be necessary on the northeast corner of
where the sludge lagoons originally existed.

Finally, a salt pile near well MW-2 has been identified as
yet another source (of chloride). PAHs were also found at source
soil location 14, but the levels were so low that further remedi-
ation is not warranted.
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. Migration Control - Contaminated groundwater migration
controls are initiated when hazardous substances have migrated
from the original source and pose a threat to public health and
the environment. General response actions include collection,
containment, treatment and discharge of the contaminant plume.
If ARAR's are exceeded and potential human receptors are identi-
fied, groundwater migration controls may be warranted.

At the North Sea site, the existence of a groundwater con-
taminant plume has been confirmed. The purpose of the RI study
was to characterize the nature and concentration of hazardous
contaminants. If hazardous levels were indicated, then design of
a feasible means of controlling the plume would be started, such
as pumping with subsequent treatment of recovered water. With
this scenario, the location of groundwater recovery wells would
generally be downgradient, but toward the middle of the inferred
areal extent of the plume. A migration control option which is
considered not practical at this site because of the large area
affected, is the use of in-situ treatment techniques. This
option is generally employed only on smaller, source area remedi-
ation projects. ’
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5.0 - CONCLUSIONS AND RECOMMENDATIONS

Conclusions and recommendations are based on the remedial
investigative data presented in Section 2.0.

5.1 - CONCLUSIONS

Conclusions are grouped by environmental pathway (i.e., re-
lease media). In decreasing order of importance, these are
groundwater, surface water, soil and air.

5.1.1 - Groundwater

The following conclusions were made based on the hydrogeo-
logic investigation. This investigation includes the collection
and interpretation of geologic and analytical water quality data.

1. Plume 1

The investigation reconfirmed the presence of leachate.
Plume 1 originates from Cell 1 on the North Sea Landfill site.
Cell 1 is capped, but unlined.

Plume 1 consists primarily of leachate constituents, such as
ammonia, iron, manganese and TOC. These parameters were used to
identify the plume on-site and off-site. Groundwater samples
were obtained from stainless steel, PVC and residential wells.
On-site, the highest concentration of the leachate plume was evi-
dent in well MW-3B. This mid-depth well is just northwest of
Cell 1 on the landfill property.

Off-site, the water quality data confirmed the localized
discharge of this plume at Fish Cove. Well MW-4B is used to
demonstrate this.

Because the concentrations of priority pollutants in both’
downgradient and upgradient wells are below standards and sta-
tistically essentially the same, there is no significant contri-
bution of priority pollutants to groundwater.

2. Plume 2

Plume 2 was confirmed. Plume 2 emanates from the filled
septic lagoon area on-site. The presence of nitrate/nitrite (as
nitrogen) in groundwater from well MW-6 confirms the presence of
septics in the source area. Well MW-2 was installed downgradient
from this area and also indicated levels of nitrate and nitrite
(as nitrogen). It is expected that this plume will travel north-
west with groundwater flow. The areal extent of the plume was
based on these available data. There are wells which were in-
stalled after the RI in conjunction with the landfill expansion.
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Data from these wells in the future will supply more data for
defining the areal extent of the plume.

3. Plume 3

Plume 3 appears to be amanating from the area near well MW-2.
A salt pile is evident on the surface near well MW-2. Ground-
water data indicate high levels of sodium and chloride. It is
not known how far these contaminants have traveled, but it proba-
bly parallels the leachate plume from source 1.

It is not possible to fully develop well MW-2 to acceptable
levels. This may have somewhat affected the results. Incon-
sistent results were evident between the two rounds of sampling.
Even though the groundwater samples were filtered for metals, the
results exceeded ARARs for cadmium, chromium, lead, iron and man-
ganese,

4. Geology

The major conclusion regarding the geology of the Upper
Glacial aquifer in this area is that there are less permeable
strata in the deeper part of the aquifer. This is evidenced by
the presence of the plume and shallow to medium depths in the
aquifer. Thus, the plume is retarded and diverted with ground-
water flow. There are not enough data to state that the more
impermeable strata are continuous.

5. Groundwater Analytical Data

ARARs were available for most of the priority pollutant pa-
rameters. If the parameters were below ARARs, they were con-
sidered non-hazardous and certain priority pollutant parameters
were above detection levels.

Out of 176 analyses for priority pollutant volatile or-
ganics, only 2 were above NYS standards (7 ppb in well MW-3B) and
these are within the accuracy of the analytical method.

The average level of cadmium in downgradient wells is the
same as the upgradient. This level is 0.005 mg/l1 and below the
standard of 0.0l mg/l. The average downgradient level of lead is
16 mg/l and this is below the upgradient well level of 20 mg/l.
Both upgradient and downgradient wells are below the standard of
25 mg/l for lead. This indicates that there may not be any
contribution of these metals to groundwater and is probably true
for all priority pollutant metals.

Priority pollutant purgeable organic compounds were detected
below 10 ppb in samples. TCE and PCE were detected at 7 ppb in
well MW-3B. This is higher than the current standard of 5 ppb.
Other organic compounds were below detection levels.
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6. Groundwater Flow

Groundwater flow is to the northwest with localized dis-
charge at Fish Cove. The key release mechanism of contaminants
is via precipitation and infiltration at the source areas. Re-
ceptor areas are thus downgradient from these source areas. The
key receptor areas are downgradient groundwater and surface water
(Fish Cove).

5.1.2 - Soil

H2M collected four types of soils. These were: (1) surface
soils at various locations throughout the landfill; (2) soils
from the filled lagoon area; (3) saturated soils from well bore-
holes, and (4) sediment from Fish Cove. Conclusions are based on
all of the data collected. Overall, there is very little contami-
nation in soils.

1. E.P. Toxicity

In general, if a sample indicated E.P. Toxicity leaching
potential, the concentration was way below the recommended levels.
Cadmium and lead are two examples.

However, certain soil sample metal parameters were undetect-
able for total metals analysis, but indicated leaching potential.
This occurred for mercury and silver. This is a common occur-
rence in analytical procedures. These levels were also well be-
low E.P. Toxicity recommended levels.

2. Metals in Soils

Very few samples exceeded state action levels for inorganics.
The exceptions were cadmium (4 lagoon samples) and silver (1 la-
goon sample and 1 saturated soil sample at depth). Mercury has
no action level, but was found to exceed typical soil concen-
trations at 2 surface soil locations (near the active cell and
the excavated area).

3. Phthalates were evident in most soils. DEHP was found to

be a laboratory contaminant. The source of phthalates may be
common plastic materials. All levels of phthalates in soils were |
well below action levels. 1
\

4. PHAs were evident in greatest variety at a surface soil
location north of the inactive cell. Otherwise, PAHs were not
that common in soils.

5. The purgeable organic results in lagoon soils were for
the most part unreliable except for chloroform. Chloroform was
evident in lagoon boring 4.

6. Pesticides and PCBs were not evident in the lagoon soils.
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5.1.3 - Surface Water

1. The surface water body known as Fish Cove should be re-
classified by the NYSDEC to be a saline water body. Salinity
data indicate a brackish water body.

2. Sampling locations 5 and 6 were intended to represent
background conditions. However, copper (location 6) and mercury
(location 5) exceeded ARARs at one location each.

3. Three sampling locations exceeded ARARs for cadmium.
These are sampling locations one, three and six.

4. Ammonia, iron and manganese were detected consistently at
all locations. These are leachate indicators. Ammonia in par-
ticular is evident in other enclosed bay areas in the South Fork.
These levels were similar to Fish Cove and of the same order of

magnitude. '

5. Toxic levels of cadmium, copper, mercury or nitrogen were
not indicated for aquatic organisms. Further monitoring data is
preferred.

Historical bioassay data of clams from Fish Cove indicate
low levels of priority pollutant metals. Mercury was found to be
at an acceptable federal level for food.

5.1.4 - Air

1. The ambient air survey indicated acceptable air quality
in the RI work zones at the landfill.

2. Purgeable organic compounds were not detected in any of
the air samples collected.

3. Wind data collected during the RI indicated a wind di-
rection out of the west, north and northwest with a speed range
of 5-10 miles per hour.

5.2 - RECOMMENDATIONS

Recommendations have been grouped into three areas: (1)
recommended additional hydrogeoclogic information, (2) recommended
limnological study of Fish Cove, and (3) recommended remedial
actions.

5.2.1 - Recommendation 1 - Hydrogeologic Data

Additional hydrogeologic data would aid in plume definition
and migration. Thus, further data on groundwater flow patterns
and groundwater quality would be required.
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1. Groundwater Flow

Two areas need further study. These are: seasonal/regional
flow patterns in the study area and flow patterns at Fish Cove,
the local discharge area.

In order to monitor seasonal and regional flow patterns,
depth to water measurements should be obtained on a bi-monthly
basis from all wells on and off-site. Off-site wells which have
not been surveyed for elevation and location should be done.
Specifically, this includes PVC wells NS-9, NS-10, NS-29 and
NS-30. These wells are all in the Fish Cove area.

Wells in the Fish Cove area will aid in understanding local-
ized flow patterns at this location. A Stevens recorder can be
used to monitor water level fluctuations over a 24-hour period on
wells located at the edge of Fish Cove (MW-4A, B and C and NS-30).
The water level in these wells is directly affected by tidal
fluctuations in Fish Cove.

Wells MW-4A, B and C should be resurveyed using a tide gauge
as a bench mark. The resurvey should be done at mean sea level
time when the tidal fluctuations can be measured directly from
the tide gauge. Thus, the local discharge of groundwater can be
studied more accurately.

2. Groundwater Monitoring

There will be an ample amount of wells for groundwater moni-
toring. In addition to the wells used for the RI, stainless
steel wells were installed after the RI. These wells are part of
the landfill expansion project for the NYSDEC.

The additional groundwater analytical data will confirm the
presence of Plumes 2 and 3 on the landfill site. additional data
will also demonstrate the effects of natural attenuation and the
effectiveness of the no-action remedial alternative or other re-
medial actions. The additional monitoring activities could be
done in conjunction with on-going quarterly and annual monitoring.
In the past, this monitoring has used PVC wells only.

All data collected will be compared with RI data. This
would be done in a statistical manner.

5.2.2 - Recommendation 2 - Fish Cove Study

A study of Fish Cove would be limnological in nature and
would include a study of water quality and key aquatic organisms.

Water samples would be collected over a period of time. Any
trends in the data would be analyzed. The data would be compared
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against any other local water quality data. An attempt to pre-
dict concentrations of discharged leachate to actual levels would
be done.

Bioassays of shellfish tissue may confirm the presence of
metal intake. Shellfish are filter feeders and siphon in the
water for food. Laboratory bench scale toxicity tests could be
performed as well on shellfish. The toxic concentration in terms
of LDgg could be determined. These toxic concentrations would be
compared to actual surface water concentrations of key inor-
ganics.

5.2.3 - Recommendation 3 - Remedial Response Actions

There are three groups of remedial response actions - no-
action, source control and migration control. Based on the RI
data, a combination of no-action and required source control
measures may be most appropriate.

The no-action response required continued groundwater moni-
toring. Groundwater monitoring should be done in conjunction
with (1) supplying alternative water supplies for residents lo-
cated downgradient and (2) required source control measures.

Required source control measures for Source 1 (the capped
Cell 1) have been done. Source 2 (filled septic lagoon) will not
require excavation, as based on analytical soil data. Source 3
(salt pile) will require removal as per NYSDOT regulations.

Exceedance of ARARs with high risk to public health and the
environment would warrant the use of migration control methods.
However, this is not the case at the North Sea Landfill. If this
method is chosen, the groundwater would be pumped and subse-
quently treated.

.
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