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EXECUTIVE SUMMARY

Section 1.0

The Port V&shington landfill is located in the northwestern portion of
Nassau County, New York. The Landfill is located on a 139 acre lot,
owned and opérated by the Town of North Hempstead (TNH). The lot
contains a 54 acre 1nact1ve landfili section (L-&)Vénd an active land-
fill section (L-5). Of the 54 acres denoted as the L-4 parcel, 33
acres were the subject of landfilling activities. It is this pres-
ently inactive parcel and the residential community situated to the
west of the site which are the primary subjects of this Remedial

Investigation report.

Landfilling activities at L-4 were initiated in March 1974 and
terminated in July 1983. The site is presently uncapped but is
underlain by a PVC liner and a contiguous clay liner. Leachate which
is collected is pretreated at the site and discharged to a lgcal
publicly-owned treatment works (POTW). Due to liner installation
problems during the early opefations of L-4, it has been reportéd by
the Nassau County Department of Health that between 10 and 20 million
gallons of leachate vere discharged to the environment between 1974
and 1977.

During the winters of 1979, 1980 and 1981, furnace "puff-backs"
occurred at homes near the Landfill. These explgsions were believed
to have been cauéed by methane gas migrating from the Landfill and
entering the residences through cracks in the floor slabs. As a
result, remedial measures were undertaken by the TNH. These included
installation of a passive gas venting system, an active gas venting
system utilizing blovers, and a gas combustion unit in addition to a

series of off-site landfill gas monitoring wells.

Also in 1981, several volatile organic .compounds (1,2-dich16ropropane,
1,1,1-trichloroethane, and tetrachloroethene) were discovered in the
Port Vashington Vater District’s Southport well. The well was
subsequently placed on "reserved" status. This veil is Iocated 1,300
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feet hydraulically upgradient from the L-4 landfill. Resampling of
the vell shoved the presence of vinyl chloride. Subsequently, the
Southport well was placed on "restricted" status and it has remained
closed for public water supply purposes since June 1981.

In 1982, ambient air testing of the passive vents at L-4 by EPA
revealed the presence of methane and other gases including vinyl
chloride; tetrachloroethene; 1,l1-dichloroethane, 1,1,1-trichloroethane
and ethyl benzene;. In late 1982, the L-4 portion of the Port
Vashington Landfill was placed on EPA’s National Priorities List.

Vhile the Southport well was in use, the natural hydraulic gradient in
the Upper Glacial Aquifer from the southwest to northeast was re-
versed, causing a vestvard migration of chlorides associated with
former gravel washing activities in the site vicinity. Vhen the

. Southport well was shut off, the natural northeastern gradient re-
turned, causing a reduction in chloride concentrations in monitoring
wvells to the west of L-4. Contrary to the chlorides, however, the
concentrations of volatile organics in the ground vater west of the
sité have been continually fluctuating, showing no signs of decreas-
ing, and actualiy increasing in some instances. Therefore, the
closing of the Southport vell dogs not appear to have significantly
affected the migration of volatile organic compounds. This implies
that the contamination found west of the Landfill and at the Southport
well may be related to the migration of landfill gas.

Section 2.0

The active landfill gas management system is comprised of twenty-eight
steel vents, a series of PVC plastic vents tied into the main header
system, a blover house, and a horizohtal combustion unit. This system
is designed to create a vacuum curtain along the western and south-
vestern border of the L-4 landfill to preclude the off-site migratioh
in the subsurface of gases associated with the Landfill.
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The active landfill gas management system is supplemented by a passive
system comprised of a series of concrete cisterns and a number of PVC

vents located along the southwestern and vestern perimeter of L-4.

Field activities undertaken by the REM II and the EPA-Environmental
Response Team (EPA-ERT) in association with the study of landfill gas
migration and control at the L-4 site included:

a physical inspection of the active venting system

- measurement of vell.head vacuum and temperature conditions
- measurement of primary gases at the well heads

- analysis of coﬁdensate formed in the main gas header

.- installation of four off-site landfill gas monitoring wells

- pressure probe well installation and unit vent performance
testing ‘

- landfill surface emission rate measurements (flux boxes)

- analysis of landfill gas concentrations in eleven off-site
monitoring wells T

- collection and analysis of soil samples from each of the four
nevly installed off-site landfill gas monitoring wells

. - soil gas survey of the area south of L-4

- sampling and énalysis of outdoor ambient air in the
residential neighborhood to the vest of L-4.

Dynamic testing of the active vent system employing a vériety of

blover and vent valve settings was unable to be performed because only

one blover vas found to be operating at the time these tests were to
be performed by the REM II team (design calls for six blowers to be
operating). '

Well head gas flow rates were unable to be determined because of the
inability of the equipment employed (pitot tubes) to work effectively
at the flov levels induced with only one blower operating. _
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It vas observed that the most likely period of landfill gas migration
occurred vhen positive pressures were recorded at the landfill gas
monitoring vells. Such conditions occurred during periods of "diving"
or sustained low barometric pressure conditions.

Section 3.0

A landfill gas management system was installed-by the town of North
Hempstead in responée to a series of "puff-backs" in residences to the
vest of L-4 in 1979-1981 presumably caused by a buildup of methahe
gas; Since the completion of the gas control system in late 1983,
"puff-backs" have not occurred. Methane has, hovever, been detected
by EPA’S - anironmental Response Team (ERT) to the south of the L-4
site vhere the gas management system does not extend.

The design number of blovers to be operating is six. During the REM
II team’s field work in 1987 and 1988, three blowers were typically

-opcrating and on occasion only one blover vas operating.

Some of the active steel vents (Nos. 119 through 127) were observed to
be disconnected from theractive gas management system.

Topographic low points exist on the main header line. These low

points tend to collect condensate thus causing blockage and surging of
the vacuum in the main pipes.

The gas extraction vents are subject to flooding and sedimentation
conditions vhich can significantly reduce the number of vent slots
available for gas entrapment and thus reduce the éystem's capability
to prevent the off-site migration of landfill gas.

There are numerous vacuum leaks in the active venting system.

One blover operating vas sufficient to effect negative pressures at
each of the steel vents connected to the active gas management system.
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Vhen no blowers were operating, >100% of the lower explosive limit
(LEL) wvas recorded in the well heads of the active venting system.
Vhen one blower vas turned on, substantial reductions in the X LEL
vere recorded.

Compounds detected in on-site landfill gas vents (active and passive)
include: ‘

vinyl chloride
benzene
- chlorobenzene

. 1,1-dichloroethane
trichloroethene
1,1-dichloroethene
1,2-dichloroethane ,
trans-1,2-dichloroethene
1,1,2,2-tetrachloroethane
tetrachloroethene and
1,1,1-trichloroethane

Only small quantities of several volatile organic compounds vere
detected in condensate drained from the active vent manifold system.
Tvo of the compounds detected in the condensate (benzene and
chlorobenzene) vere also detected in the on-site landfill gas.

The horizontal combustion unit (HCU) is designed to operate vith a
tucl‘supply of 20 to 25 percent methane and at a temperature of 1600
*F. The HCU hanufacturpr indicates that at such an operating
temperature a destruction and removal efficiency.of volatile organics
of 99.99X can be achieved. Operator logs from the TNH indicate that
there are instances vhen the percent methane concentration and HCU
operating temperature drops belov the manufacturer’s recommendations.
It may therefore be presumed that design destruction and removal
efficiencies are not achieved in the HCU during those periods.

Landfill gases begin to migrate in the subsurface to the west of the

active venting system in the vicinity of TNH-4 vithin several hours of
‘shutting down in the blower systenm. ' ' )
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It appears than vhen three blowers are 6perating, the existing gas
management sSystem prevents to a significant degree the off-site
migration of methane to those areas where landfill gas monitoring
wvells are situated (generally vest and southwest of the L-4 site).
However, the operation of three blovers does not prevent the excursion
of methane off-site in those areas not under the influence of the gas
management system (i.e.; to the sduth of L-4) nor is it certain that
methane does not migrate off-site into areas (generally north of L-4)
not presently monitored by the'iandfill gas wells. Additionally, the
operation of three blowers does not prevent the migration of volatile
organic compounds off-site. - |

0f the three active vents able to be tested, each was capable of
achieving a sphere of influence extending at least 50 feet radially
from the vent with but three or less blowers operating.

Compouﬂds emanating from the surface of L-4, as measured by flux boxes
include:

vinyl chloride
trans-1,2-dichloroethene
tetrachloroethene
trichloroethene
xylene
toluene
‘1,1-dichloroethene
1,1-dichloroethane
chloroform
1,1,1-trichloroethane
" benzene
chlorobenzene

These compounds, for the most part, are the same ones detected in the
on-site gas vents.

Soil samples collected during the installafioh of four off-site
landfill gas monitoring wells revealed only trace amounts of but three
compounds (toluene, tetrachloroethene and 2-butanone).
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Landfill gas containing volatile organic compounds was detected in the

subsurface at all of the landfill gas monitoring wells to the south

and southwest of L-4. It appear that the gas preferentially migrates

in those areas monitored by medium and deep probes. Compounds

detected in the off-site landfill gas monitoring wells were:

1,1-dichloroethane
trichloroethene
1,1,1-trichloroethane
1,1-dichloroethene
tetrachloroethene
chloroform

trans-1,2-dichloroethene
vinyl chloride
1,2-dichloroethane

1,1,2,2-tetrachloroethane
1,2-dichloropropane
benzene

) Viewing the contaminants detected at the Southport vell, in the

off-site landfill gas (LFG) wells, and at the L-4 landfill itself, it

is apparent that a correlation exists. Of the 4 compounds detected in

the ground water at the Southport well, 3 of these compounds vere

detected in the off-site LFG wells and 3 were detected in the venting

system at L-4 itself. Similarly, of the 12 compounds detected in the

off-site LFG wells, 9 of these compounds vere also detected in surface
emissions from L-4 and 10 wvere detected in the L-4 vent system.

An ambient air sampling event performed by BPA-ERT in the vicinity of
Vakefield Avenue, which monitored for seven volatile organic compounds
associated with the L-4 landfill, did not conclusively demonstrate the
presence of these compounds in the residential neighborhood.

Section 4.0

o ‘Field activities undertaken by the REM II team in association with the

hydrogeological investigation of the L-4 site included:

- 1installation of eleven off-site ground water monitoring wells
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collection of split-spoon soil samples during installation of
the ground vater and landfill gas monitoring wells

geophysical logging of the three deepest ground water
monitoring vells

permeability testing of the Raritan Clay

"slug" testing of various water-bearing zones to determining
insitu permeabilities

pump testing of the Stonytown well and associated water level
monitoring

- performance of a topographic survey
measurements of water table elevations

- three rounds of ground vater sampling

Section 5.0

The stratigraphy underlying thevPort Vashington landfill consists of

the:

~ Upper -Glacial Aquifer
Upper Magothy Formation
Lover Magothy Formation
Raritan Clay Member
Lloyd Sand Member
Bedrock

The Magothy Formation is the primary public water supply aquifer for
most of Long Island and a significant aquifer in the Port Vashington

area.

The Upper Glacial aquifer is the most important formation controlling
ground vater flow and contaminant transport at the Port Washington
Landfill. It is used for public and private water supply throughout»

Manhasset Neck.

Tﬁp bands of glacial till within the pret Glacial Aquifer signi-
ficantly impact the ground water flow system beneath the Landfill.
Vhere the till does not exist the aquifer is fairly transmissive..
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Conversely, where the till is present the aquifer has measurably lowver
permeabilities.

Very little organic contamination was found in split-spoon.soil
samples collected during off-site landfill gas and ground water
monitoring well installation.

In the study area, the prevailing hydraulic gradient  in the Upper
Glacial Aquifer is from southwest to- northeast . Beneath the Port
Vashington -landfill, hovever, the gradient flattens considerably and
changes to have a mainly northern” orientation. f,.

The Raritan Clay acts as an effective aquiterd restricting flow from
the Lloyd Sand upward to the Hagothy Pormation, and vice versa.

At the Southport vell, the configuration of ‘the till above the well
screen forces it to pull vater from both the north and from beneath

- the Port Vashington Landfill out of the Magothy Formation and- from the
Upper. Glacial Aquifer.

The Port Vashington aquifer (vhich replaces the Raritan Clay several
thousand feet north of the Port Vashington'Landfill) acts as a local
ground vater sink for the water-bearing zones which overlie it. This
is an important component of the ground water flowv regime and impacts

- the migration of‘contaminants beneath and in the immediate vicinity of
the Landfill. e

Historic. ground vater data in the vicinity of the Landfill suggests
the following trends:

- organic contamination has existed in the ground water west of
L-4 since 1981, and perhaps earlier;

- organic contamination appears to be most severe in the upper
part of the Upper Glacial Aquifer west oglthe Landfill;

- elevated chloride concentrations in the shallow ground water
system vest of the Landfill have dissipated since the
Southport well has stopped pumping; and
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- most of the organic contaminants found in the leachate have.
been detected west of the Landfill in the TNH monitoring

wells.

The shallow ground water wells show the highest levels of

contamination.

The contamination detected west of the Landfill in the Upper Glacial
Aquifer contains similar volatile organic constituents found
historically in the landfill leachate.

Historical chloride data illustrates that a trend of decreasing
observed concentrations had been occurring at monitoring vells vest of
the Landfill. The origin of the chloride is speculated to be asso-
ciated with past gravel vashing operations. This data is important
for two reasons. First, where the chloride concentrations appear to
be dissipating west of the Landfill, the organic constituents are not.
In some aspects, this is ekpected given that the organic constituents
adsorb to the soil particles and are generally much slower moving than
conventional constituents. Hovevef; the persistence of volatile
organic constituents at elevated concentrations vest of the Landfill
indicates the presencé of some source or sources continuing to impact
water quality in this area. Second, although volatile organic con-
stituents were detected at the Southport well causing its closing,
inorganic constituents such as chloride wvere never detected above
background concentrations. Since the organic constituents detected in
the Southport well move slower through the ground water than chloride,
the contamination observed at the Southport does not appear to have
traveled from the Landfill to the well solely through the ground

vater.

Rainfall percolate stripping volatile organic géses residing in the
vadose zone is a viable mechanism explaining the historical volatile
organic contamination detected at the Southport well.

Elevated levels of volatile organic contamination detected in the
ground vater just west_of L-4 indicates that some source of con-
tamination along the vestern boundary of the landfill must persist.
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Ground vater_fldw simulations made to better characterize the organic
contamination detected in the Upper Glacial Aquifer west of the
Landfill 1ndicafe that the migration of elevated levels of volatile
organic contamination is generally to the northwest and downward
fhrough the Upper Glacial Aquifer into the Magothy Formation. If left
unchanged, the existing flov field may carry the organic contaminants
downvard into the Port Washington Aquifer and perhaps the Lloyd
Aquifer. This migratory route should be examined further to determine
the extent of contamination and its potential impacts.

Inorganic contamination consistent with the landfill leachate quality
appears to be emanating from the eastern side of L-4 as evidenced by

the detection of conventional water quality contaminants in EPA 103.

- This inorganic plume is migrating nearly due north and can potentially

migrate into the lower vater-bearing zones given the existing ground
vater flow field configuration.

Section 6.0

o

Three sources of contamination have historically existed in the Port
Vashington study area including:

- landfill leachate; .

- vapor phase volatile organics originating at the Landfill; and

- salt vater originating from the sand and gravel soil washing -
operations.

The historical direction of ground vater flov beneath the Landfill
vhen the Southport vas in operation vas from the east to west
(especially vhen irrigation pumping also occurred at the NHCC). Since
the Southport well vas removed from service due to volatile organic
contamination, the ground water now flows from the southwest to the
north and northeast beneath the Landfill. |

The most sign;ficant impacts from the historical sources have been

identified as the build-up of methane and other volatile.organic
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vapors in homes adjacent to the Landfill and the migration of volatile
organic constituents into the Southport well which was used for public

dfinking vater.

Three sources of ground wvater contamination apparently continue to

persist. These are:

vapor phase volatile orgahic constituents in the unsaturated
zone vhich are available to be stripped by rainfall percolate
‘and carried to the saturated zone;

concentrated volatile organic "condensate" localized near
TNH-10/9 and TNH6; and ’

- 1landfill leachate.

The organic constituents present in the saturated and unsaturated

zones are believed to create passive sources of contamination dué to
partitioning>phenomenon characteristic of such contaminants. These
passive sources could persist in the subsurface far into the future.

The subsurface vapor phase organic constituents appear to impact the
existing ground vater quality and may impaét the air quality in homes

vest of the Landfill.

All of thé sources listed above can potentially impact the quality of
vater extracted at the Southport vell wvith the concentrated organic
contamination perhaps having the greatest impact, and the inorganic
contaminants contained in the landfill leachate perhaps only in-
fluencing the vater quality at the vell under increased pumping
.scenarios (e.g., dry seasons vhen the Southport well and North
Hempstead Country Club irrigation wells are pumping simultaneously).
Also, other area vater wells could be impacted. The Stonytown well
and the Hevlett vells are potentially at risk in that during certain
pumping conditions their zones of capture could extend into an area
persently-receiving volatile organic contamination. Additionally,‘the
Bar Beach well could be at risk in the future given the present south
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to north migraiion pathvay in the area of elevated volatile organic

contaminants.

If wells are placed east of the Landfill for the purposes of water

supply, most, if not all, of these sources may impact the extracted
However, the chloride remnants from the soil

ground water quality.
vashing operations will most probably exclude any water extracted from

the upper vater bearing zones from potable usage.

(903)
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1.0 SITE BACKGROUND INFORMATION

The purposes of this section of the Remedial Investigation (RI) Report are

to describe the objectives and format of the RI report, to review the

history of the site and to present an explanation of the regional environ- '

mental setting of the study area. A general discussion on the occurrence

of landfill leachate and gases is also presented.

1.1 REMEDIAL INVESTIGATION OBJECTIVES AND REPORT FORMAT

The Port Washington Landfill Remedial Investigation (RI) Report has been
prepared for the U.S. Environmental Protection Agency (EPA) in part under
Work Assignment No. 113-2L78.6 of EPA Contract No. 68-01-6939, Performance
of Remedial Response Activities at Uncontrolled Hazardous Waste Sites (REM
'II) and in part under Vork Assignment No. 006-2L78 of EPA Contract No.

- 68-W9-0024, Remedial Planning Activities at Selected Uncontrolled Hazardous

Substance Disposal Sites Within EPA Region II (ARCS II). The purposes of -
this investigation were to: ;

o Investigate the presence of hazardous substances in the ground
wvater, soil, landfill gas and offsite soil gas as previously
reported by the Town of North Hempstead, its consultants and
by the EPA and its consultants.

0 Collect data to estimate the existing degree and extent of
contamination present.

o Evaluate the landfill as a potential source of contaminafion.‘

o Evaluate in current and future use scenarios any potential
health risks of contaminants detected in the study area which
are site-related.

o Gather pertinent information required to develop and evaluate

alternatives to remediate any environmental or public health
problems identified in the RI. '

The format of the RI Report_is as folloﬁs:

Section 1 - The remaining parts ofvthis'section present the histéry and
" environmental setting of the project area as vell as the nature of the

1-1
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contamination as understood prior to performance of the RI. Additionally,
the mechanisms of landfill leachate and gas generation are discussed.

Sections 2 and 4 - These sections of the report describe the investigative

methodologies applied, respectively, for landfill gas and ground vater data
acquisition studies. ' ’

Sections 3 and 5 - These sections present the data éolleetéd_and an

~analysis of this data from, respectively, the landfill gas and ground water
studies. ‘ '

Section 6 - This section synthesizes the results of all of the data and
analysis into a conceptual model which estimates the nature and extent of
the contamination at the Port Washington site as well as describes the
mechanisms for cdntaminant generation and travel in the study area.

Section 7 - This section presents the baseline Public Health Evaluation
vhich is an assessment of the endangerment to public health, welfare and
the environment in the study area based on the analytical results of the
remediél investigation as presented in sections 3, 5 and 6. Section 7 has

been bound as a separate volume of the RI report.

1.2 SITE CHARACTERISTICS

1.2.1 SITE LOCATION

The Port Vashington Landfill is located in the northwestern portion of

. SigOE® 3-). It is situated on the eastern
portion of Manhasset Neck and is bordered as follows: on the east by
Hempstead Harbor; on the vest by residences and the North Hempstead Country
Club golf course; on the south by an industrial park; and on the north by

Nassau County, NY. as shown in:

an active sand and gravel quarry. “fea~gresents a detail of the

region.

The landfill is located on a 139 acre lot, owned and operated by the Town
of North Hempstead (hereinafter referred to as "the Town" or "TNH"). This

1-2
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parcel contains two landfilled areas separated by a vacant area. L-4 is a
54 acre inactive landfill section on the western portion of the'property
and L-5 is an active landfill comprised of two approximately 18 acre sec-

tions on the eastern portion of the property. The intermediate vacant area

is about S50 acres in extent. The L-4 landfill and the residential area to
the vest of the site constituted the primary focus of this investigation.
The site parcels are shown in

Additional information concern-

g r"

ing construction and operation of the ';4 landfill is contained in Section
1.3.6‘

1.2.2 SITE HISTORY

Prior to the Town of North Hempstead’s purchase of the property, the site
area vas used as a sand and gravel mining operation that began in the
1880’s. When the area was u;ed‘for sand and gravel mining, sea water was
used in the washing pfocess. After the mining operation had terminated,
and prior to development by the Town, the All-American Sand and Gravel
Corpdration used this area as a landfill.primarily for construction debris
vhich vas reported to include concrete, wood and miscellaneous solid wastes

such as metal drums (Miller, 1973). The land ﬁas purchased by the Town for

use as a sanitary landfill in 1973.

Four ground vater monitoring wells (TNH 1,2,3 and 4)'vere installed at the

site by Geraghty & Miller (the Town’s consultants)'priOt to construction of

the landfill. These vell locations and other monigoring vells in existence
at the initiation of the RI are shown in? SIguke- Yy . These vells were
installed to provide a baseline of ground vater quality conditions.

Initial sampling of these vells by Geraghty & Miller (G&M) in June 1973
indicated elevated levels of dissolved solids. This was attributed by G&M
to the use of sea vater as vash vater by the previous owner and to vaste
disposal activity prior to the Town’s purchase of the property. No
organics analysis of ground vater samples was performed prior to the
construction of the landfill.

The initial design of the landfill called for placement of a clay liner
betveen the refuse and the native soil. Due to installation groblems and
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inclement wveather, a 20-mil PVC liner was not installed until January 1974.
Initially this liner covered an area of four acres.

.Landfilling at L-4 began on March 4, 1974 with the disposal of incinerator
residue, residential and commercial refuse and construction rubble. In
Septémber 1974, the Nassau County Department of Health (NCDOH) indicated in
a report that provisions for removing leachate had not been installed at
the landfill and conséquently the leachate had accumulated to a depth of 5
feet and threatened to flow over the plastic liner. In July 1975, com-
plaints of odors from the L-4 site were first recorded by the NCDOH. Also
in July 1975, the NCDOH reported that leachate was present in areas of the
landfill beyond that portion protected by the liner. This occurrence was
presumed to be due to the lack of an adequate means to dispose of excessive
léachate that had built up thus causing an overflow from the liner. In
March 1976, a leachate treatment system vas started and vas comprised of a
receiving lagoon with mechanical aerators. The lagoon effluent was chlori-
nated and subsequently discharged back onto the L-4 landfill through a
series of sprinkler heads

In June 1977, the NCDOH reported that leachate continued to escape from L-4
because the liner remained incomplete. Also, in June 1977, testing of
several monitoring wells at the landfill by NCDOH indicated contamination
by organic and inorganic constituents. In September 1977, the leachate
treatment system discharge was hooked up to the Port Vashington sever
system. In 1979, as the operation of the landfill expanded, TNH-3 and
TNB-4 were abandoned and sealed, and replaced by TNH wells 5 and 6.
Eventually, the liner in the L-4 section vas expanded to cover a total of
29 acres. In addition to the PVC bottom liner, clay material was placed
betveen the refuse and the sand and gravel cliffs on the west side of the
site. A sand blanket vith drains vas installed between the PVC liner and
the refuse to collect the leachate produced by the landfill.

During the winters of 1979, 1980 and 1981, furnace "puff-backs" occurred at
homes near the landfill. These explosions vere sufficiently severe to

necessitate calls to the fire department. It was believed that gases vere
migrating from the landfill and entering the homes through the slab floors.

1-8
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In 1981, extensive air monitoring of both the ambient and subsurface air

vas performed in the area by the NCDOH and the Nassau County Fire Commis-

sion. The ambient air monitoring demonstrated that methane levgls exceeded

lower explosive limits in several homes. In-ground readings indicated the
presence of methane along the western boundary of L-4 as well as out into

the North Hempstead Country Club (see Egaﬂfiff:
remedial measures at L-4 were undertaken by the Town. Beginning in July

. As a‘result, several

1981, these included installation of a passive gas venting system, an
active gas venting system utilizing blowvers, and a gas combustion unit. A
chronology of events associated with the landfill gas monitoring control
efforts by the Town of North Hempstead is presented 1n‘§§§2§z25§2’

Also in 1981, volatile organic contaminants (1,2-dichloropropane; 1,1,1-
trichloroethane, and tetrachloroethylene), were discovered in the Port
Vashingtoh Vater District’s (PWWD) Southport Well during testing on
February 26 by the NCDOH. The well was subsequently placed on "reserve"
status. This well is located 1,300 feet to the west and hydraulically
upgradient from the L-4 landfill (see figure Y=&} "The PVWD wvell was
subsequently resampled on May 19, 1981 and June 9, 1981. These samples
showved the presence of vihyl chloride at 37 and 48 parts per billion,

~ respectively. on June 12, 1981 the Southport Well was placed on "re-
stricted" status. On June 18, 1981 the NCDOH resampled the well but did
not detect any volatile organics. Nevertheless, the well remained "re-
stricted"” (i.e. closed). Additional ground vater monitoring wells (TNH-7,
TNH-8, TNH-9, TNH-10, TNH-11, and TNH-12) were installed between the
landfill and Southport Well in November 1981.

Betveen July and October 1982, the EPA’s Field Investigation Team (FIT)
performed air testing at the landfill. The results were included in a
Task Report entitled "Town of North Hempstead L-4 Landfill (Port Washington
Landfill), Pinal Report" dated December 1, 1982 (Fred C. Hart Associates,
Inc.). The findings indicated methane and other gases (including vinyl
chloride; toluene; tetrachloroéthylene; trans 1,2-dichloroethylene; 1,1-
dichloroethane; 1,1,1-trichloroethane; and ethylbenzene) vere being emitted
from the landfill vents. This methane gas and associated compounds were
reported as being capabie of migrating up to several hundred feet in the

1-9
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TABLE 1-1*

: CHRONOLOGY OF EVENTS
LANDFILL GAS MONITORING AND CONTROL EFFORTS
UNDERTAKEN BY THE TOWN OF NORTH HEMPSTEAD

1981 and Earlier. Plastic vent wells wvere installed to the west of
the L-4 Landfill between the edge of refuse and property line.
Initially, these were allowed to vent passively. Later, blowers were
connected to the plastic vents to actively extract migrating gas.

July 1981. Twenty-eight steel vent wells were installed in refuse,
along the vest perimeter of the L-4 Landfill. Their purpose was to
provide a more permanent alternative to the plastic vents in con- '
trolling off-site gas migration. Initially, these were allowed to
vent passively to the atmosphere, with the bulk of gas control pro-
vided by the plastic vents above.

January 1982 through May 1982. Connective header line and blower
system for the above steel vents was designed. This system was to
transform the steel vents cited above into an active extraction
system, and to remove the need for plastic vents to control.off-site
gas migration. This construction project was put out to bid during
May 1982. '

October 1982 through September 1983. A total of 9 LFG series moni-
toring wells vere installed off-site to monitor any migrating landfill
gases. Seven vells were located to the west of the L-4 Landfill to
detect migrating gases from this site. Two wells were placed to the
north and east of the proposed L-5 Landfill site to detect any
migrating gases from that facility.

December 6, 1982 through December 14, 1982. Short-term pump tests
vere performed by SCS Engineers on the majority of steel vents. Field
results and conclusions were documented in a report entitled "Landfill
Gas Test Results, Port Washington Landfill, Town of North Hempstead,
New York", dated December 1982.

The report documented that the steel vent system as designed, and with
all 8 blowvers operational, likely could not deliver the design flow of
214 cfm per vell. However, the report also demonstrated that a flow
of 100 cfm per well could be delivered. Computations in the report
indicated that a flov of only 25 cfm per well should be sufficient to
control migrating gases, based on an assumed average generation rate
in the vicinity of each well. Thus, the report concluded that the
system provides four-fold more extraction than that required.
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10.

11.

12.

TABLE 1-1%
(continued)

This report also addressed the presence of vater and sediment
accumulations in selected vents.

March 1983. Pump-out of water and sediment accumulations was per-
formed on selected steel vents.

April 29, 1983. Official monitoring of LFG series wells was ini-

tiated. First monitoring period spanned from April 29, 1983 through
May 19, 1983.

Fall 1982 through November 1983. Header line and blower system for
permanent steel vent gas extraction system was constructed.

. November 30, 1983 through December 18, 1983. Start-up and fine tuning

of steel vent gas extraction control system was initiated. During

- this period, baseline conditions were established.

December 19, 1983 through January 1984. Blowers for the newv steel
vent extraction system first became operational on December 19, 1983.
Fine tuning of the gas extraction system was then performed by
adjusting valves at the individual steel vents. Optimum steel vent,
operating conditions were established, and the system demonstrated to
provide gas control under normal weather conditions.

February 1984 through April 1984. Though optimum operating conditions
for the steel vent system had been established, and gas control pro-
vided under most weather conditions, some excursions of gas were
detected under extreme barometric conditions. It was established that
the steel vent system could not control gas excursions under these
extreme conditions, even with all 8 blowers operating. Thus, during
this two month period, selected off-site plastic vents were reacti-
vated, and alloved to extract gas in combination with the steel vent
system. This combination of steel and plastic vents was later demon-
strated to provide gas control even under extreme barometric varia-
tions. Operating conditions (number of blowers and valve settings)

.were firmly established at this point and the initial fine tuning

effort was concluded.

October 17, 1984 and October 18, 1984. Maintenance was performed on
selected LFG series monitoring wells which were found to be in ques
tionable condition.
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TABLE 1-1%
(continued)

13. October 19, 1984 and October 20, 1984.

bined steel and plastic vent extraction control system was performed
to demonstrate that the ideal operating conditions established early

in 1984 were still valid at this point 6 months later. Some adjust-
ments to valve settings was made.

Further testing of the com-

*Information taken from corréspondence to the Town of North Hempstead

Department of Public Works from SCS Engineers dated September 19,
1985. '
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ambient air into the residential area under certain meteorological condi-
tions. On December 20, 1982, in response to concerns about contamination
in the area, the L-4 portion of the Port Washington site was placed on
EPA’s National Priorities List (NPL). The Southport Well has since re-

mained closed.

The Town installed landfill gas (LFG) vells (LFG-1 through LFG-7) to
- between October 1982 and

monitor subsurface gases (see £ ;f' - .
September 1983. Disposal operations ceased at the L—é_landfill on July 21,
1983. From that date on, disposal operations consisting of compacted and
uncompacted residential and commercial/industrial refuse were instead
performed at the L-5 landfill and continue to this date as does monitoring
of both the landfill gas wells and the ground water monitoring wells. A
‘section of the L-5 landfill property situated in the center of the site is

presently not in use.

Between the initiation of landfilling activities by the TNH on March 4,
1974 and the cessation of such activities on July 21, 1983, the Town of
North Hempstead is reported to have placed approximately 260,000 tons per
year of material in the L-4 landfill. The £fill consisted of residential,
commercial and industrial refuse, construction debris and incinerator
residue. The disposal of 0il and gasoline saturated soil and properly
packed asbestos was also permitted by the New York State Department of
Environmental Conservation (NYSDEC) on several occasions in the history of
L-4 operations (NUS Corporation, 1984). There were also unconfirmed and
undocumented reports by residents in the erea of the disposal of drummed
liquid vastes at the landfill.

In June 1984, NUS Corporation, under contract to EPA, prepared a Remedial
Action Master Plan (RAMP). 1In May 1985, CDM was requested by EPA to eva-
luate the site under the REM II contract. CDM submitted a Work Plan in
October 1985 and a Project Operations Plan in November 1986. The Work Plan
vas revised in June 1987 to reflect changes necessitated by the newly
promulgated Superfund Amendments and Reauthorization Act (SARA). This
Remedial Investigatioh report constitutes the first major deliverable
identified in the Vork Plan. -
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1.2.3 LAND?ILL GAS AND LEACHATE GENERATION

Prior to a discussion of the contamination problem at the Port Washington
site as it existed at the initiation of RI, it is important for the reader
to have a genefal understanding of the mechanisms of landfill gas and
leachate generation.

Landfills are affected by their environment and, in turn, can affect the
environment. To understand these phenomena requires a understanding of how
landfills undergo physical, chemical and biological action and how this
produces a product capable of offsite effects.

When landfills are "unéapped" (as is the case of the Port Washington
Landfill) or are subject to intermittent wetting such as during rainfall
events, vater can enter a landfill, come into contact with landfill
materials, dissolve organic and inorganic substances and transport them
outside the landfill. Of course, this can be controlled by appropriate
surface, side and bottom landfill controls (i.e., caps, liners, drains).
Vhen uncontrolled, the entering liquid leaves the landfill in a number of
possible vays: as leachate (leakage); as vapor (evaporation); and as
drainage (if collected). The quantities of entering water leaving the £ill
can be estimated using various vater balance formulations that account fof
the physical, geohydrologic, surface hydrologic and veather conditions at
the location of interest.

The quality of leachate is reflective of the material'(refuse) it is in
contact with. Household refuse, for example, typically yields a leachate
containing sodium, potassium, chloride, sulfates and nitrogen components.

A listing of typical compounds and their range of concentration in a
typical municipal landfill leachate is given in XaBie; 1-Z,.FIt should be
noted that other constituents besides these common organics and inorganics -
are often found in landfill leachate. These include compounds related to

solvents, oilﬁ, cleaning compounds, degreasing compounds, pesticides etc.
that result from household refuse and/or commercial and industrial vastes.
Examples of such compounds are listed below (Brow and Donnelly, 1988):
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TABLE 1-2

TYPICAIL MUNTICIPAL LANDFTIL LEACHATE CONSTITUENTS*

. Average
- Leachate : - Range . (high side)
COD (mg/l) 1,000-100,000 10,000
BODg (mg/1) 1,000-50,000 10,000
TOC (mg/1) 1,000-10,000 5,000 -
TDS (mg/1) 1,000-20,000 10,000
TVS (mg/1) '~ 1,000-30,000 -—
NH, - N (mg/l) 100-1,000 500
Org - N (mg/l) 10-1,000 100
NO3 + NO2 (mg/1) 0.1-10 1
TK - N (mg/l) 10-1,000 | 100
P - Total (mg/l) 0.1-100 1-10
PO4 (inorg) (mg/l) --- 10
Fe (mg/l) 10-1,000 100-1,000
Na (mg/1) 50-10,000 500
K (mg/l) 50-4,000 500
CL (mg/l) 100-4,000 500
S0, (mg/l) 10-1,500. 100
Ca (mg/l) 100-10,000 500
Mg (mg/1) 20-200 100
Mn (mg/l) 1-50 10
Zn (mg/l). 0.1-400 1-10
Cu (mg/l1) 0.01-10 0.5
Cd (mg/l) 0.001-1 0.05.
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TABLE 1-2
(continued)

TYPICAL MUNICIPAL LANDFILL LEACHATE CONSTITUENTS*

Average
Leachate Range (high side)
pH (units) 4-7 5-7
Specific
Conductivity

(u mho/ml) 2,000-8,000 5,000

*Taken from "Leachate from Municipal Landfills,

Production and Management", Noyes Publications, by
J.C.S. Lu., B. Eichenberger, R.J. Stearns;
Pollution Technology Review No. 119

(540)
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acetone

benzene

bromoform

carbon tetrachloride
chloroform
dichlorobenzene
ethanol

hexane
methylethylketone
phenol '
tetrachloroethane
tetrachloroethylene
trichloroethylene
vinyl chloride
toluene

xylene

000000000000 0O0CO0OO0

Municipal landfills, wvhere refuse containing large amounts of organic
materials (e.g., paper and food vastes) are dumped, compacted and covered
vith soil, typically generate a variety of gaseous by-products. Since air
6annot penetrate a well compacted and covered landfill, aerobic micro-

organisms, which requiie oxygen for life, rapidly use all of the available -

oxygen supply. Anaerobic bacteria, which require an oxygen-free environ-
ment; then thrive, accomplishing most of_the organic degradation in the .
landfill. The products of this decomposition are primarily carbon dioxide
‘and methane gas. Since carbon dioxide is soluble in water, some is likely
to leach out of the landfill in a dissolved form. On the other hand,
methane, vhich_is less soluble and lighter than air, usually remains in a
gaseous phase and tends to migrate out of the landfill. This gas migration
can be a problem in the immediate vicinity of a landfill primarily because
of the methane content. Methane, in concentrations of 5 percent to 15
percent vith oxygen in the air, forms an explosive combination. »

Theoretically, one kilogram of wet refuse can yield between 47 and 270
liters of methane. Because of the heat in the landfill (up to 110°F aver-
age) resulting from anaerobiosis, landfill gas is typically laden with
moisture and other gaseous producté. This gas may condense into water
droplets upon contacting cooler soils surrounding the landfill should such
gas have the oﬁportunity to migrate. Landfill gas components typically
include (Emcon Associates, 1980):
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4 Methane (CHA): 50-70%
 Carbon dioxide (C0,): 30-50%

NH3, HZS’ other gases: Trace

In summary, it should be noted that landfills can produce gaseous and
liquid constituents and that the rate and extent of their production are a
function of a number of phenomena including weather, geology, geohydrology,
time since placement of the refuse, landfill depth, compaction density,

wvaste composition, moisture and temperature.

1.2.4 CONTAMINATION PROBLEM DEFINITION

Prior to the performance of the REM II team’s remedial investigation (RI)

- activities at the Port Vashington site, an extensive amount of ground
vater, leachate, landfill gas and_ambient air monitoring had been performed
by other investigators. The following sections discuss each medium indi-
'vidually and describe the nature and extent of the contamination as it was
"understood by CDM prior to the initiation of the RI. .

Ground Vater

From 1979 to 1981, while the Southport Vell Qas in oberation, concentra-
tions of ehlorides in vells TNH-5 and TNH-6 (see figure 1-4) wvere in the
range of 1,500 milligrams per liter (mg/l) and 80 mg/l, respectively.
These wells are located hydraulically upgradient from the L-4 site. When
the Southport Vell ceased pumping in July 1981, chloride concentrations in
all of these vells began dropping. In October 1984, TNH-6 had dropped to
background levels (10 to 22 mg/l). In January 1985, chlorides in TNH-5 had
dropped to 34 mg/l. Apparently, while the Southport Vell vas in use, the
hydraulic gradient was reversed causing a westward migration of chlorides.
Vhen the Southport Vell was shut off, the natural nertheastern gradient
returned, carrying the chlorides tovatd'ﬂempstead Harbor. |

The concentrations of the volatile organic compounds revealed a much dif-

ferent trend. The same volatile organic compounds present in the landfill
'leachate were detected in TNH-6, TNH-9, and TNH-10. Tetrachloroethylene,
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1,1,1-trichloroethane, cis/trans-1,2 dichloroethylene, and 1,1 dichloro-
ethane vere detected in wells TNH-6 and TNH-10 between 1983 and 1985. Well
TNH-9 (placed in the éahe location as well TNH-10 but screened 30 feet
deeper) contained levels of 1,1-dichloroethane, cis/trans-1-2-dichloro-
ethylene, and 1,1,1-trichloroethane. Meanwhile, levels of volatile
organics in wells TNH-7, TNH-8, TNH-11, and TNH-12 (eastern portion of
landfill) were seldom obéerved above detection limits. Contrary to the
chloridés, however, the concentrations of the volatile organics have been
continually fluctuating, showing no signs of decreasing, and actually in-
creasing in some instances. Therefbfe, the closing of the §outhpott Vell

‘does not appear to have affected the migration of these compounds and

implies that the contamination found at the Southport is related to the
migration of landfill gas. '

Leéchate

The surface of the L-4 landfill is ndt capped. Therefore, infiltration of
precipitation occurs directly through the landfill surface and runoff from
the surrounding uplands also»enters the landfill. The leachate produced

" from the L-4 site has been shown to be high in dissolved solids (chloride,

sulfates, sodium, calcium, Kjeldahl Nitrogen and ammonia nitrogen) as is
typical of landfill leachate. However, several volatile organic compounds
have also been detected in the raw leachate with maximum concentrations
listed in takle These compounds have also been detected in the air
and the ground vater immediately vest of the site.

Surface Vater

Since the direction of ground water flow beneath the landfill is north-
eastwvard, toward Hempstead Harbor, surface vater could be receiving con-
taminants from the L-4 landfill. At the initiation of the RI field

activities, hovever, no surface vater or sediment samples had been col- §:
lected from the Harbor to ascertain the presence or absence of L-4 con- 2
taminants. o
o

w
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TABLE 1-3

CONCENTRATIONS OF SELECTED CONTAMINANTS IN LEACHATE
FROM THE PORT WASHINGTON LANDFILL*

Max. concentration (ppb)

Compound

1,1-dichloroethane 660
c1s/trans 1,2- dichloroethylene 1,300
1,1,1- trichloroethane _ 320
trichloroethylene 420
vinyl chloride ' ' . 100
1,1,2,2-tetrachloroethane 1,500
tetrachloroethylene 650

*Data from Exhibit M, Town of North Hempstead - Ground Vater Monitoring,
Organic Chemical Laboratory Analyses, Haximum Concentrations, Henderson &

Casey, P.C., Westbury, New York.

(OVERHEAD/GOI)
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Landfill Gas

Since the beginning of 1983, an extensive amount of landfill gas monitoring
has been performed at the Port Washington L-4 site.. The gas has been shown
to be principally composed of methane and carbon dioxide resulting from the
decomposition of organic matter but it has also included various volatile
organics. The primary sources for landfill gas data since 1983 have been
SCS Engineers (the Town’s Consultants) and H2M (a laboratory under contract
to SCS). The landfill gas wells shown in figure 1-7 historically have been
used to monitor the presence and migration of landfill gases. Results of
landfill gas analysis prior to 1984 showed the presence of volatile organic
compounds in the soils surrounding the site. At that time, the methane
concentrations in LFG-4 along the western perimeter of the L-4 site often
exceeded the lowver explosive limit of methane. Also, investigation of the
nearby homes and ambient air in the vicinity of the landfill by the NCDOH
and the Nassau County Fire Commission indicated that methane was migrating
from the landfill. Therefore, to remediate the migration of gas, a gas
collection system wvas installed along the western perimeter of the L-4
site. The system became operational in late 1983 with final operational
adjustments being completed in early 1984.

Ambient Air

The indoor ambient air quality of selected homes along Vakefield Avenue and

Guilford Drive in the vicinity of L-4 was assessed by the Nassau County
Department of Health in 1981 and 1982. Vinyl chloride andvbénzene vere
detected in some cases at concentrations exceeding the New York State
Acceptabie Ambienf Level (AAL). Concentrations of tetraéhlbroethylene,
1,1,1-trichloroethane and toluene were also evidenced but in levels less
than the AAL. -

In 1981 and 1982, the Nassau County Pire Commission monitored indoor and
outdoor air for methane along Vakefield Avenue; Guilford Drive and Vyndham
Vay. The CommiSsion's‘Harch 1981 tests revealed the presence of poten-
tially explosive conditions in eleven of the thirty-seven homes tested.
‘From 1981 to 1983 EPA’s Field Investigation Téam-(FIT) also monitored in
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TABLE 1-4

MAJOR GROUND WATER PUMPING WELLS IN THE STUDY AREA

Rating
(gallons
. . per
Vell Depth Year Constructed Formation minute)
Southport 330 fr. 1954 Magothy 700
Stonytown 532 ft. 1981 Lloyd 1,350
Hevlett 331 ft. 1947 Magothy 750
Hevlett 334 ft. 1955 Magothy 750
NHCC 265 ft. 1952 Upper Glacial 1,000
NHCC 255 frt. 1971 Upper Glacial 1,000
' Bar Beach 300 ft. 1956 Upper Glacial 800
(539)
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the same locations for methane. Methane was detected by the FIT in certain
homes. Measurements of methane concentrations in .the ambient ‘air sur-
rounding the L-4 site have also been conducted from 1981 to the present by
the Nassau County Department of Health (NCDOH). The combustible gas (X
methahe) measurements perfbrmed by NCDOH since 1984 have been zero in the

ambient air.

1.3 ENVIRONMENTAL SETTING AND SITE FEATURES

The present topography, geology, hydrogeology, meteorology, ground water
use, ground water balance, and land use of the L-4 site and surrounding
area are described in this section. Also, desigp features of L-4 are
presented as currently understood.

1.3.1 TOPOGRAPHY

- The current land surfaqe.elevation at the L-4 landfill varies from
approximately 50 feet MSL at the eastern section of the landfill to’
“approximately 160 feet MSL at the western border. The landfilling of
material vas initiated at about elevation 30 feet above mean sea level
(MSL). The final topography of the L-4 landfill is pending approval of a
‘landfill closure plan. The topography at the golf course west of the
landfill consists of rolling hills varying from elevations of 150 to 200
. feet MSL. Further east of the L-4 landfill, L-5 landfill elevations may
extend above 150 feet MSL. The topography of the L-4 and L-5 parcels is
mapped on an annual basis by the Town of North Hempstead.

1.3.2 GEOLOGY

The regional geology of the Port Washington Landfill and vicinity has been
discussed extensively in earlier investigations by Swarzenski (1963),
Kilburn (1979) and NUS Corp. (1984). This section of the RI report pres-
ents a sumhary of the past regional investigations. However, the reader is
referred to Section 5.1 for a reviev and discussion of the local strati-
graphy in the immediate vicinity of the Port Vashington landfill.
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‘The Town of Port Washington is located in the Atlantic Coastal Plain
physiographic province. Strata directly underlying the site are composed
of unconsolidated glaciél gravel} sand, silt and clay of Pleistocene age.
Sediments below the Pleistocene glacial deposits in the southérn portion of
Manhasset Neck consist of marine and continental Cretaceous age clay, silf'
and sand of the Magothy Formation. Underlying this is the Raritan Forma-
tion. The Raritan is locally composed of two units, an upper clay member
and the lower Lloyd Sand. The Raritan Formation is underlain by lower
Paleozoic and/or Precambrian metamorphic bedrock. The Magothy and Raritan
Formation may have locally been removed by erosion and filled in with
Pleistocene glacial deposits.

Underlying the Pleistocene glacial deposits in the northern portion of
Manhasset Neck are extensive deposits of Upper Cretaceous and Pleistocene
clays and silfs, followved by deposits of sands and gravels. These units
comprise the Port Washington Confining Unit and the Port Washington Aquifer
respectively. The Port Vashington Aquifer is underlain by bedrock. A .
- north-south trending ggologic cross-section of the Manhasset Neck is pres-

ented inmmd an east-vest cross-section through the landfill is

presented in F4 o "

The approximate location of these sections is

PO

showvn in E
1.3.3 HYDROGEOLOGY

The regional hydrogeology of the Manhasset Neck is centered around alter-
nating layers of aquifers (i.e. Upper Glacial, Magothy, Lloyd) and
aquitards (i.e. Raritaﬁ, Port Vashington Confining Unit). The aquifers are
the zones through which the most significant amounts of ground vater flow,
and therefore, these are the zones vhich are tapped for public water
supply. Aquitards, on the other hand, are significant as barriers to
vertical flov of ground wvater, generally separating the aquifers in a
"layered-cake" arrangement.

Beneath the landfill at L-4, the Upper Glacial aquifer represents the

uppermost vaterQbearing zone. The Magothy aquifer immediately underlies
the Upper Glacial, with the Lloyd aquifer belowv separated from the Magothy
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by the Raritan aquitard. The Lloyd aquifer is the assumed bottom of the
ground wafer flow system given that it overlies the bedrock._ To the nofth,
the Magothy, Raritan, and Lloyd have been replaced by the Port Washington
Confining Unit and Aquifer. All of the aquifers described above are
utilized locally for public water supply.

The Upper Glacial aquifer which generally flows from west to east beneath
the landfill carries vater from the crown of the peninsula to Hempstead
Harbor (an extension of Long Island Sound). The'Hagothy aquifé:, wvhich has
similar flow characteristics, also discharges into Hempstead Harbor. The
Lloyd aquifer, on the other hand, is insulated from the local surface vater
bodies by the Raritan clay such that waters contained in this unit can
migrate beneath Hempstead Harbor and Manhasset Harbor. According to the
USGS (1987), the waters in the Lloyd Aquifer flow from east to west beneath
the Landfill discharging regionally into Manhasset Harbor and Long Island
Sound. The Port Vashington aquifer also has a regional flow component
vhich allovs for some vater to flow beneath the water bodies bordering the

peninsula.

The most significant users of ground water in the area are the Port
Vashington Vater District (PWWD) and the North Hempstead Country Club

(NHCC). Several PWVD production wells are potentially affected by Landfill’

operations 1nc1hding the Southport, Stonytown, and Hevlett vells, as well
as the Bar Beach Road well to the north of the site. The characteristics
of these vells are presented in XSUINEZ4). Additionally, the NHCC has. two
irrigation vells located along Poft Vashington Blvd. The details
associateﬂ vith these tvo wells are also presented in table 1-4.

The Southport wvell is located 1,300 feet due vest .and hydraulically up-
gradient from the Port Washington landfill. If vas constructed in 1954 and
vas utilized for public wvater supply until June 12, 1981 (see section
1.2.2). It was suspected at the time that the cone of influence created
vhen the Southport Well was pumping reached eastﬁard tovards the landfill
and intercepted ground water from beneath the site. The .Stonytown wvell was
constructed 3,000 feet southwest and hydraulically upgradient from the
landfill and brought on line to replace the lost yield caused by the clos-
ing of the Southport. However, the annual pumping rate at this location
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vas reduced in 1982 to limit its cone of influence as a safeguard against
possible contamination migrating to the well from the Port Vashington
landfill. Subsequently, in 1987 a permit from NYSDEC was issued authori-
zing increased annual pumpage for the Stonytown well; hovever, vater level

and wvater quality monitoring fequiremen;s vere also increased as an

additional safeguard.

Throughout this time period, irrigation pumping has continued on the NHCC
grounds. Vithdrawals have been estimated to be as high as 1,000 gallons
per minute (gpm) during the summer months. This ground wvater extraction
may have significént impacts on the ground vater flow field beneath the
landfill, especially given the proximity of the local water supply pumping.
It should be noted that no ground vater quality data has been obtained from

the vater pumped from the irtigation vells.

1.3.4 METEOROLOGY

The local climate is described based on data recorded at Brookhaven
National Laboratory (41 miles east of the site) and La Guardia Airport
(approximately 11 miles west-southwest of the site). The REM II team,
hovever, did install a meteorological recording station at the Port
Vashington landfill to record micro-meteorological conditions during the
course of remedial investigation activities. This station is further
described in Section 2.6 and real-time meteorological results are discussed

more fully in section 3.0.

Climate - The climate of central Long Island is reﬁresentative of the humid
continental type that is affected by the passing of air masses governed by

large-scale circulation patterns. These general patterns are modified by
regional topographic features. The Appalachian and Adirondack Mountains
lying to the west tend to form a shelter belt for intense weather systems
approaching from the west. The open ocean and bay areas to the east, south
and north also tend to,modify veather systems in the study area. Localized
veather features, such as sea-breeze circulations, can cause minor in-

fluence on the climate in the immediate vicinity of the site.
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Temperature - The largest influence on the regional temperature pattern is
the Atlantic Ocean to the south and Long Island Sound to the north. The
average annual temperature is 50°F. Vinter temperatures are milder than
mainland areas at similar latitudes because of the'moderating_inflﬁence of
-the surrounding warmer water surfaces. During the summer, afternoon tem-
peratures are moderated by local sea breezes and water influence. The
coldest month of the year is January with a mean monthly temperature of
24°F vhile the hottest month is July vith a mean monthly temperature of
73%F.

Precipitation ~ Annual precipitatibn in the study area is produced from

moisture originating in the Gulf of Mexico and the southeastern portions of
the North American continent, the open water areas of>Long Island Sound and
the Atlantic Ocean and moisture from the west central region of the conti-

nent vhich is carried by the prevailing westerlies.

The average annual rainfall at the LaGuardia Airport recording station from
1973 to 1984 was 42 inches. This is primarily rainfall with a limited
amount of the total prétipitation recorded as snowvfall.

Most precipitation in the winter months is produced by low pressure systems
that form to the south and intensify as they move northeastvard. As storm
systems move off the coast in the Hid-Atlantic region, Ehey occasionally
stall and thereby influence veather in the Long Island area for several
days. Significant andunts of snovfall are produced vhen these-systems are
accompanied by near freezing temperatures. Snow occurs between October and
April vith an average seasonal amount of 31 inches. In the summer, preci-
pitation is associated with the passage of fronts and convective showers.

- Localized heavy precipitation may result from squall lines and intense
thunderstorms produced by frontal passages.

The prevailing vesterly winds of the mid-latitudes dominate general air
movements in the area. During the winter season, polar air masses dominate
the region, and the wind has a more northerly component. In the summer

”months, tropical air masses dominate and a strong southerly component is

present. The average annual wind speed recorded at JFK International Air-

port is 13 miles per hour. Wind speeds generally increase in the winter

-
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season and decreases in the summer. This change coincides with the move-
ment of the mid-latitude jet stream. Maximum gusts also occur during

vinter, wvhen the surface pressdré gfadienté are often greatest.
1.3.5 HYDROLOGIC MASS BALANCE

This section presents an overview of the water budget, or hydrologic mass
balanée, for the study area. The importance of the vater budget is |
associated with the determination of water volumes which pass through the
flov system. Of specific interest are the volumes of water migrating

through the ground beneath the landfill. This information is important for

use in modeling the ground water flow regime ptesehted in Appendix A.

Under normal conditions the water budget can be defined by the following

components:

o precipitation (inflow);
o recharge into the ground (outflow);
o evapotranspiration (outflow); and

o runoff (outflow) .

However, the intensive use of ground water on Long Island, in general, and
in the vicinity of the landfill, in particular, greatly complicates the
wvater budget as presented in such simplé terms. Although precipitation
remains as the only overall inflov component, the shallov ground vater
system has inflow components including not just recharge but return flow
linked to leaking sever lines, irrigation practices, leaching field
seepage, artificial recharge, and local soil washing operations, as well.

In addition, outflows from the shallow ground wvater flow system complicate
the simplified vater budget. The relevant ground wvater outflows include
pumping discharges, discharges at springs, and downward leakage from the
shallow aquifer into deeper regional flow systenms.
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The following section of this report evaluates each of the water balance
components defined in both the 51mplified (overall) hydrologic budget and

the ground water budget.

Overall Hydrologic Mass Balance

‘Again, the basic components of the hydrologic mass balance aré preéipita-

tion as inflov and evapotranspiration, runoff, and ground vater recharge as

outflow.

As previously discussed, precipitation in the Port Vashington area averages
about 42 inches annually. Of this, épbroximately 45 to 50 percent
recharges into the subsurface (Swarzinski, 1961), approximately 45 to 50
percent is lost fo evapotranspiration, and up to five percent is lost as
streamflow or direct surface water runoff (Steenhuis, 1985).

There are significant seasonal variations associated with this mass

balance. Although limited records exist for the area, it is suggested that

'during the summer months net evapotranspiration is nearly equal to total

rainfall (Steenhuis (1985)), and during the winter months evapotranspira-
tion is negligible. However, the total loss accounts for approximately 45
to 50 percent of the total outflow from the system or about 20 inches per

year.

Précipitation, on the other hand, does not vary significantly vith season.
Although late summer is sometimes dry, this same period often produces the

most intense rainfall events.

Runoff is insigniticgnt in the overall scheme of losses, such that its

seasonal variation is unimportant.

Ground Vater Balance

Although precipitation ultimately is the source of vater coming into the
surface and ground water systems, there are various compohents of the
ground vater system vhich can be uniquely identified. These are return
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flow, artificial recharge, and vater accumulated due to soil washing
operations. (Note that water introduced to the shallow aquifers during
soil washing operations at the local gravel pits, although it may be
sizable, is local by nature and occurred prior to 1974. It therefore has
not been incbrporated into this mass balance.)

Return flow is typically water that enters the ground water system through
irrigation, pipe leakage, or leaching fields. It is called return flow
because the origin of these t&pes of water is solely from the ground water
aquifers and it is returned as percolation adding to the total recharge.
Estimates for the total volume of return flow in the study area caused by
irrigation are no more than 1 inch per year with local variability. Pipe
leaks and leaching field return flow may be considerable in the vicinity of
the landfill due to the fact that between 40 and 60 percent of the Port
Vashington residences are unsevered. Using an average consumption of
" approximately 3 million gallons per day (MGD) fof the Port Vashington area,
approximately one half could be returned to the ground by return flow.
. Over a 14 square mile area, this rate would account for approximately 2
inches of recharge a year. Therefore, upvards of 3 inches of return flow
may enter the ground vater flow systenm, Annualiy.

Artificial rechgrge vhich is usually associated with air conditioning cool-
ing operations and has widespread use across most of Long Island, is not
practiced in the Port Vashington area.

Based on these observatiohs-and~analyses'total average annual inflow into
the ground vater flov system is estimated to range from 24 to 26 inches per
year over the study area.

Evapotranspiration, runoff, and recharge are the most significant outflows
from the surface vater flow system. Howvever, in the subsurfacé, pumping
discharges, spring discharges, and downward leakage into regional aquifers
impact the volume of ground water. B
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Public water supply pumpage plays a major role in the ground water balance.
Pumping within the sfudy area by the PWWD (10 wells), Plandome (3 wells)
and Manhasset-Lakeville Vater district (1 well)Atotals approximately 3 MGD,
of which the vast majority is extracted from above the Raritan Clay.
Limited pumping also occurs for private consumption at numerous interests
on the peninsula, hovever, the golf courses represent the heaviest users.
The NHCC wells are rated at 1,000 gpm and produce upwvards of 60 million
gallons of water over 6 months in the summer.

Ground vater discharges into surface wvater bodies are almost solely asso-
ciated with discharges into Hempstead Harbor and Manhasset Neck in the
vicinity of Port Washington. Hempstead Harbor is the sole recipient of the
ground water which flovs beneath the landfill. Estimates of this volume
_ranges from 40,000 to 100,000 gallons her day. (All of the water carried
by the Upper Glacial and Magothy water bearing zones (horizontally) dis-
charges into this salt vater body). .

The vertical component of flow through the water-bearing zones above the
Raritan induce flux downward into the Lloyd aquifer. It should be noted

~ that an upvard flow éomponent across the Raritan occurs mainly beneath the

major vater bodies such as Manhasset Bay and Hempstead Harbor. The next

flux across the Raritan is downward from-the Magothy to the Lloyd.

1.3.6 CONSTRUCTION AND OPERATION OF THE L-4 LANDFILL

As previously discussed, the Port Washington L-4 landfill site occupies a'

total of approximately 54 acres. Of this, the disposal area consists of 33

acres, with the remainder being access roadways and the‘interim leachate
treatment facility. Prior to filling, the bottom of the site was approxi-
mately 30 feet above mean sea level (MSL) (Lockwood, Kessler & Bartlett,
1974). Currently, the top elevation of the landfill is approximately 180
feet MSL sloping to 155 MSL at the western perimeter of the landfill. The

sides are steeply sloping to approximately 55 feet MSL at the toe of the
land£ill.
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During construction in 1974, a 20-mil PVC liner wes installed on 4 acres of
the site. A leachate collection system consisting of collection pipelines
in a sandbed was placed directly upon the liner. As operations continued,
both the PVC linef and the leachate collection system were extended until
the liner reached a final area of 29 acres. Details as to how the" liner
systems vere bonded together during expansion are unknown.

The western perimeter of the landfill abuts against steep sand cliffs which
vere a remnant of the former All-American Sand and Gravel Corporation’s
sand and gravel excavation. To prevent the off-site migration of landfill-
generated gases, a clay barrier was placed between the £ill material and
the sand cliffs during construction of the fill. In addition to this,
tventy-three vents constructed of perforated concrete leaching rings, 6
feet in diameter, vere installed on-site during its construction to vent
the landfill gases to the atmosphere. These concrete vents (cisterns)
extend from the bottom to the top of the landfill and are currently filled:

with crushed stone.

Additional vents were installed into the fill in the form of twenty-eight
galvanized steel "active" vents along the perimeter of the PVC liner, and

numerous PVC "passive" vents 1n native soil along the vestern fenceline of

~ the landfill (see Landfill gases are designed to be ex-
tracted from the active vents by a system of blowers located southeast of
the leachate treatment lagoon. The extracted gases are then designed to be
conveyed to a combustion unit near the landfill entrance and burned. The
passive vents allov subsurface landfill gas to vent to the ambient air in

the absence of any mechanical inducement.

A gravel filled trench was also reﬁor;ed to be installed by the Town along
a pertion of the western site perimeter near Wakefield Avenue. This trench
vas reported to be about 500 feet long, 3 feet wide and 6 to 7 feet deep.
The purpose of this trench was to act as a passive venting system for

migrating landfill gases.

Further details concerning the existing gas management system are presented

in Section 2.0. -
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1.3.7 SURROUNDING LAND USE AND DEMOGRAPHY

Land use in the area surrounding the Port Washington site i; mixed.
Residential use dominates in the northwest area outside L-4. A residential
development is located 50 feet from the landfill, and the presently
unoccupied Salem School (part of the development) is located within 700
feet. Recreational land use in the site area occurs directly west and
southvest of the landfill in the fofm of the North Hempstead Country Club.
A public beach (Bar Beach) is also situated approximately one mile north of
the eastern entry to the site. iA commercial office complex and warehouses
(the Seaview properties) are located di:ectly south of the site. Further
to the south and along Shore Road are garden apartments. To the north, is
the Cow Bay Sand and Gravel Quarry. Across Hempstead Harbor to the east
are the towns of Roslyn Harbor and Glenwood Landing which are primarily
residential.

(538)
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2.0 REMEDIAL INVESTIGATION ACTIVITIES
LANDFILL GAS AND AIR QUALITY

In section 1.0, backgrouhd information on the Port Vashington Landfill site
vas provided. The purpose of section 2.0 is to describe the procedures and
methodologies used to define and assess landfill gas (LFG) generation,

transport and management at the site. Specific objectives of the LFG gas
work included:

- determine if subsurface migration of gases occurs from the
landfill to offsite areas,

assess the effectiveness of the existing gas venting system in

preventing landfill gas migration offsite under different
seasonal conditions

- Adetermine vhether landfill gas may be impacting indoor and
‘ambient air quality in the immediate environs of the landfill.

Gas migration control and monitoring facilities have been inétalled at the
Landfill at different periods since before 1981 in an attempt to mitigate
gas movement from the Landfill to a primary area of concern---the resi-
dential properties west of the landfill and the Salem School. Another
emerging area of concern is the area south of the Landfill vhere an indust-
rial complex has rapidly developed over the past fev years. This area has

most recently been investigated by the EPA Environmental Response Team
(ERT). (See Section 2.4.1).

The various gas control facilities that have been installed on and around
the L-4 landfill by the Town of North Hempstead include:

o Twenty-three (23) passive concrete vents (cisterns).

=

>

o A passive vent trench (reported to be approximately 500 ft. @
long, 3 feet wide and 6 to 7 feet deep) along the landfill o
fenceline perpendicular to Vakefield Avenue S

o Twenty-eight (28) steel vents which are connected to the. =)
"active" gas removal system 9
- [
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o "Passive" plastic vents (some of which are connected to the
active gas removal system)

o Blower house and Horizontal Combustion Unit (HCU)

These facilities are currently in.operation at the site and are located as

shown in ZIEE?:?!EI) '
T b ik Tt A

>,

In addition to these aforementioned control facilities, the Town of North
Hempstead has also installed the following for gas migration monitoring
purposes:

o Landfill gas monitdring vells

o RCRA probes.

The active gis managemént system associated with the L-4 landfill consgists

of the combined operation of perimeter (plastic vent) wells and the in-
landfill (steel vent) wells. As of November 1987, a total of 36 extractian

vells were reported to be operating as part of the active system. Eight of-

these wells vere plastic vént perimeter wells and 28 were steel vent wells.
(Although it should be noted that steel vent well Nos. 124, 125 and 126
vere disconnected at that time.) Approximately 40 passive plastic vents
are situated on the vestern perimeter of the site vhich'are not connected
to the active extraction system.

The on-site steel vent vells are constructed of 10-inch diameter steel
pipe, with slotted perforations for most of their depth. Extracted gas
flowvs from each well toward the blover house via an 18-inch main header
line or laterals mode of polyethylene (PE) pipe. The perimeter plastic
vells are constructed of 6-inch PVC pipe.

The blover house is located at the base of the L-4 landfill and is equipped
to accommo&ate eight blovers (six operating, two spare). Although design
operating conditions call for six blovers to be operating, since 1984 the

. 1landfill gas extraction system has been operated on anywhere from one to

. four blowers. The HCU vas added to the extraction system in 1984. The
purpose of the HCU is to combust and destroy collected landfild gas,
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resulting in negligible or not detectable discharges of volatile organic
The HCU is a high-temperature, thermal incinerator designed to

compounds.
Supplemental fuel (propane)

operate continuously at approximately 1600°F.
is available at the site for start-up procedures, and to maintain opera-

tional temperatures and flame stability, if required.

To meet the study objectives, the remedial investigation LPG work conducted

by the REM II team was divided into six tasks:

o Assessment of the performance of the existing gas venting
system (Section 2.1)

" Pressure probe installation and unit vent performance testing
(Section .2)

o Landfill gas surface emission rate testing (Section 2.3)

o Landfill gas monitoring well installation and sampling
(Section 2.4)

o Ambient air quality evaluation (Section 2.5)

o Meteorological data collection (Section 2.6)

The specific purposes and methodolokies used in each of these field efforts

are described in the folloving sections.

2.1 PERFORMANCE ASSESSMENT OF EXISTING SYSTEM

The existing landfill gas venting system vas designed to collect landfill
gas produced in the Port Vashington landfill and prevent any such gases

from migrating in a vesterly direction from the Landfill to nearby residen-

tial properties. The components of the gas venting system presently in-
clude: a conbination of passive (plastic and concrete) and active (plastic
and steel) vents, a vent manifold system (header pipes), eight blowers and

a horizontal combustion unit (HCU)

The active and passive venting system was to be evaluated by the REM II
team to determine if the system, under current operating conditions, was
providing an effective barrier to the westerly migration'of landfill-
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generated gases, horizontally into_and through the surrounding soils. This
evaluation was to be performed in a twofold manner: (1) inspection/analy-
sis of the Town of Ncrth‘Hempstead's operating logs, design/as-built

drawings and specifications; and, (2) performance of field testing.

The REM II team’s field system assessment program was designed, as stated
in the Work Plan, to collect field data which would be relevant to the
assessment of the venting system as currently operated by the Town. The

methodologies and associated work elements planned to collect this data are

described below and included ten (10) subtasks which, in aggregate, wvere to

allov for system assessment. Further details concerning these field
activities are included in Addendum No. 6 to the Project Operations Plan
dated July 1988.

2.1.1 INSPECTION OF EXISTING SYSTEM

Several inspections of the gas venting system along the vestern boundary of
the L-4 site wvere performed during the period of December 1986 through
August 1988. During these inspections, observations were made of the
physical condition of the system as well as its design and operation.

A detailed on-site inspection of the systeﬁ wvas performed between July 14
and July 22, 1988, during vhich period other vent'system data acquisition
tasks vere performed. During the inspections, physical characteristics of
the system'vere'noted to discern active and passive vents. In addition,
.observation of leaks at manifold joints and fittings and condensate pres-
ence in pipes vere noted. These observations also included the physical
manner of connection of each vent to the main_heéderlline; that is, wvhether
the connections vere inverted upwvards or downwards thus indicating which
vent connections were possible sinks for condensate collection. During the
inspection of the system, topographic low pdints on the main header line _
vhich were also possible sources of condensate collection‘and_discharge
wvere noted. The results of these physical observations are recorded in
section 3.1.1.
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2.1.2 CATEGORIZATION OF VENTS

As a first-steprin understanding the physical operation_of the venting
system, the veﬂts of concern on the western perimeter of the Landfill were
categorized by the REM II team into two classes based on their désign basis
and our understanding of their actual performance. |

The design basis referred to the intended purpose of the vents, that is,
either passive (not connected to the blover system) or active (connectgd to
the blover system). The results of this categorization are listed in

table 3-1. '

2.1.3 RECORDING POSITION OF THE VENT VALVES

In order to determine under vhat conditions the active vents normally

operated, the REM II team’conducted a baseline survey of the venting system

as it existed in late July 1988 before the start of dynamic testiné of the
system. It wvas determined ;hat each‘active vent is equipped with a valve
vith a set of eight notches numbered 1 to 8 (fully opened to fuliy closed,

. respectively). The position of each valve setting was recorded at the
start of the baseline survey (see table 3-1) to determine the degree of
opening of each valve prior to initiating dynamic testing. Subsequent to
establishing the baseline conditions, dynamic testing of the system was to
begin and include three stages of blover operation (i.e. no blowvers operat-

ing, three blovers operating and sivalowers operating) in conjunction with

three stages of valve settings at each blover stage. Unfortunately, this
dynamic testing wvas unable to be performed because only one blower was
operational. As a compromise, only one-half of the prdposed dynamic test-
ing program vas attehpted. Namely, the REM II team attempted to ascertain
vhat effect changes in thé vent valve setfings vould have on the individual
wvell head pressures. With only one blower operating, however, the changes
noted in pressure vere so slight that it could not be determined if they
vere attributable to changing the valve settings or to surging conditions
in the pipeline. Accordingly, dynamic testing of the system was halted
without obtaining the desired information. -
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2.1.4 MEASURING WELL HEAD VACUUM

In order to determine the effectiveness of each vent in draving a vacuum
and hence its ability to be an effective componeht of a gas migration
management system, well head vacuum heashrements vere taken at each stee}
and plastic vent that had a port. The port was, typically, a 1/4-inch hole
drilled by Town representatives at the top of the vent. A pressure gauge
vas used to measure the well head vacuum vhen the venting system was "on"
(i.e. one blover operating) and when the system was "off" (i.e. all blowvers
turned off). The measurements taken were recorded and the data that re-
sulted is presented in section 3.1.2 (table 3-3). Again, it was originally
intended to measure vell head vacuum under a variety of blower operating
conditions. However, because only one blower was operating this investi-

gation vas limited to measutemenf in just a "system on" and "system off"
mode.

2.1.5 MEASURING TEMPERATURE OF THE GASES AT THE WELL HEAD

Temperature vas intended to be measured at each active vent to provide an
indication of those areas of the Landfill where the refuse was readily

. decomposing. This information might also provide indications of smoldering
landfill fires. This informgtidn vas considered useful to obtain as an aid

in assessing wvhat improvements to the existing system, if any, might be
necessary. |

The temperature of the gases at the vents was also initially intended‘to be
measured each time there was an adjustment to ﬁhe vent valves or blover
operations so as to detect any effect changés in the operation of the
system may have on this variable. Instead, temperatures vere only recorded

in the "system on"/"system off" mode. The results are discussed in section
3.1.2.

2.1.6 MEASURING GENERAL PROPERTIES OF THE GASES AT THE VELL HEAD

To secure an initial dnderstanding of the general characteristics of the
vent gases, field measurements of the primary gases (nitrogen,oxygen,

LL00 €00 SyM
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methane and carbon dioxide) vere performed at the well head utilizing an

- organic vapor analyzer, a photoionization detector, and a combustible gas

indicator. A discussion of these results is included in Section 3.1.3.

The concentrations of the primary gases in extracted landfill gas is used

to assess the "proper" withdraval rate of a vent. If too large a vacuum is

applied to a vent, ambient air will be drawn from the landfill surface,

‘through the refuse, and into the vent. This is undesirable for two

reasons:

1. High withdrawal fates, with air breakthrough from the surface of
the landfill, can lead to subsurface landfill fires;

2. The extracted landfill gas may be too dilute in methane, due to
air infiltration, to support combustion in the HCU unless a

supplemental fuel source is utilized.

‘Gas samples weré also taken from selected steel vents (No. 103, No. 116 and
No. 122), a ﬁlastic vent (vent No.AZ), a concrete cistern and at the inlet
of blover No. 8 for EPA Contract Laboratory Program (CLP) analysis. The
samples were collected in "SUMMA" canisters and analyzed for the primary
gases as well as volatile organic compounds. These results are presented

in Section 3.1.3.
2.1.7 DETERMINING WELL HEAD GAS FLOV RATE

Vell head gas flow rates vere to be measured in each active vent during the
. dynamic testing program previously described so that this current operating
information could be compared to SCS Engineer’s design specifications and

an indication of the effectiveness of the existing gas venting system
drawn. Pitot tubes vere used to measure vell head flov rates. The pitot
tubes employed were not effective in measuring vell head flow rates due to
surging in the header line, condensation of moisture from the gases onto
the pitbt tube, and the fact that only one blover vas operating thus |
producing a low level of flow. Pitot tubes work more'effecfively at flow

levels higher than those encountered in the field. As a result, gas flovs

‘were not able to be measured. : o
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2.1.8 SAMPLING CONDENSATE

Because subsurface gas readings at EPA LFG vell No. 202, as later
discussed, were found to be high during the initial stages of this field
investigation, it was postulated that a possible cause of these elevated
readings could be condensate draining or leaking 6nto the ground from a
nearby low point in the main header system. Accordingly, condensate was
collected from the pipeline leading directly to plastic vent (Z), next to
EPA LFG well no. 202 as well as from four drain points on the headér line
and the condensate manhole by the blower house (see Zig Zr)
condensate vas analyzed by a CLP laboratory for volatile organics The
results are discussed in section 3.1.4.

2.1.9 SAMPLING OF GASES AT BLOWERS INLET/OUTLET

Gases were sampled at the inlet of the blowers to characterize the com-

posite gas stream being extracted from the vent system and to determine .

vhether the venting system extracted enough methane to run the'HCU at its
design efficiency. The results are presented in Section 3.1.5.

2.1.10 MONITORING OF THE VELLS OUTSIDE THE LANDFILL

To assure no unsafe excursions of gases to the west of the Landfill during'

the dynamic vent system assessment program, combustible gas measurements
vere taken at vells EPA LFG-201, EPA LFG-202, TNH-3, TNH-4 and TNH-8. When
increasinﬁ levels were noted during the time period when the blower was
turned off, these vere reported to Tovn representatives vho then returned

the sipgle operational blower to service. These measurements are reported
in section 3.1.6.

2.2 PRESSURE PROBE WELL INSTALLATION AND UNIT VENT PERFORMANCE TESTING

The primary objective of this task was to assess the "sphere of influence"
of the active vents when the éenting system vas on and hence its potential
efficiency in creating a barrier or "vacuum curtain" to prevent gas migra-
tion to the area westvof_L-é. the "sphere of influence* of a 8ingle vent
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wvas to be described at different sYstem operating (i.e. vent vacuum) levels
vhich were to be effected by varying the number of blowers in operation and
‘the vent discharge valve setting. That is, this task vas to be performed
in conjunction'with the system performance assessment task described in.

subsection 2.1 above.
~To accomblish the task, the following had to be performed:

- select desired active vent

- 1install pressure probes at desired vent

- install/operate transducers and data loggers

- measure vell head pressure at varying blower and discharge
valve settings. '

These tasks are further described in the following sections. - The résults
of the sphere of influence testing are discussed in section 3.2.

2.2.1 SELECTION OF DESIRED VENT

Because the purpose of this task waé to delineate the "sphere.of influence"

about a vent, the objective initially was to select a vent that had a‘good
‘potential to operate appropriately over a range of vacuum conditions.
Based uponkinformation in-the 1982 SCS repoft, vent No. 116 was selected
because of the high percent of methane detected in the vent under static
conditions and its ability to generate an acceptable flow of gas at the
vell head vacuums applied by SCS. Vent No. 116 was also selected because
it possessed the attribute of being located almost directly west of L-4 in
line with Vakefield Avenue, that is, an area of primary interest.

2.2.2 INSTALLATION OF PRESSURE PROBES

Five pressure probe well sites Qere originally selected at radial distances
of 25, 50 and 75 feet away from steel vent no. 116 and at different orien-
tations (i.e. compass directions) from vent No. 116. The orientations were
established to allov for a better approximation of the tvo-dimgnsionél
extent of the zone of influence at vent No. 116. The choice of these
 distances vas related to the design sphere of inflﬁenée:as‘discussed by SCS
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Engineers (1982). SCS indicated that, in most cases, the radius of in-
fluence generated by the design flow in a vent should be more than
sufficient to accommodate a radius of influence equal to half the well
spacing. With most steel vents being spaced 75 feet on center, this means
that at the depth of the well perforations a radius of influence of only
about 40 feet is required to effect a continuous'vacuum curtain to curtail

gas excursions off-site.

The location of one pressure probe well site at an originally planned dist-
ance of 100 feet away from the vent No. 116 vas ultimately changed because
of concerns that the PVC liner beneath L-4 would be penetrated if drilling
vere performed to the originally proposed depths at the various locations.
The maximum probe depths and also the sites of the pressure probe wells
vere reconsidered and finally established as shown in E:Ei:fz-fS The

pressure probe sites around vent No. 116 are shown on figure:2
. Faianiar LTS : =g

Three pressure probes were installed at different depths below grade at -
each pressure probe site. Thus, a total of 15 individual locations were
monitored. The depths were established duriﬁg the project planning stage
but vere modified as necessary during the field drilling operation based on
soil conditions and other physical conditions encountered. The main physi-
cal condition, notwithstanding refusal, that influenced the positions bf
the pressure probes was the presence of perched water. It was necessary to
place the screened probe section at a depth ahd location outside of any
perched water, othervise the probe would be ineffective.

Drilling of the five pressute probe wells was performed by Environmental
Drilling Ine. of Mt. Arlington, NJ. Drilling started in late February 1988
and wvas completed by early March 1988 with all the fifteen probes installed
in the five pressure probe vell sites. .Split spoon samples were collected

from the bottom of each borehole and revealed the presence of municipal §
refuse, thus demonstrating that the integrity of the liner wvas not @
breached. During thev drilling, two vgll locations were abandoned due to S
- the presence of water at various depths below grade. These locations were w
sealed with a mixture of bentonite and cement. ) | S
. ®

N
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TABLE 2-1

PRESSURE PROBE ELEVATIONS

Orientation Elevation of

-Pressure Distance from from Vent Top of Well Pressure Probe Elev. Depth below
Probe wvell Vent No. 116 No. 116 (HSL) ‘ Probe # (MSL)* ground surface*
301 25 ft. Southeast 162.56 A 138.98 23.58
B 118.98 43.58
_ C. 101.98 60.58
302 25 ft. Southwest 159.55 A 139.97 19.58
: B 124.97 34.58
C 110.97 ' 48.58
303 25 ft A ‘North ' 160.96 A 137.38 23.58
‘ ' B 117.38 43.58
C 100.38 60.58
304 50 ft West ' 158.59. A 145.01 13.58
: B 135.01 23.58
C 121.01 37.58
305 75 ft . Southwest 158.87 A 145.29 © 13.58
‘ ' . B 135.29 23.58
' C 125.29 33.58

* = Depth measured to the bottom of the prdbe

(588)
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Temperature elements were installed at depths of 50 feet and 5 feet in
probes No. 301 and No. 303, respectively. As-built dravings for the

pressure probe wells are provided in Appendix B.
2.2.3 INSTALLATION OF TRANSDUCERS

Differential pressure transducers were installed on each probe to ascertain
changes in vacuum intensity under different system operating levels. The
scale of the differéntial pressure transducers wvas calibrated from -5 to +5
psi, thereby covering the possible range of differential pressures that
could be expected in thevfield under normal conditions. Four datéloggers
vere used fo record data from the fifteen differential pressure transducers
and tvo temperature probes. Logger #l was connected to pressure probe well
EPA 301 with 3 transducers (one transducer at each pressure probe) and one
temperatufe probe installed at 50 feet from grade. Logger #2 was connected
to EPA pressure probe wells 302 and 303, with six transducers and one
temperature probe. Logger #3 vas connected to EPA pressure probe well 304
with three transducers, and logger #4 was connected to EPA pressure probe
well 305 with three transducers. The dataloggers were programmed to scan
the sensors at 10 second intefvals and output one minute averages to the
storage units for subsequent downloading to an IBM computer.

2.3 LANDFILL SURFACE EMISSION RATE MEASUREMENTS

For uncapped landfillé, gas produced during routine decomposition of the
solid vaste can be emitted through the surfaces of the landfill. Because
L-4 is not capped, it could be expected that surface emissions occur at the
Landfill surface. This information is important both for baseline Public
Health Evaluation (PHE) purposes (Section 7.0) and for use in the design of
a landfill cap and associated horizontal gas migration controls. To
develop estimates of surface emission rates, a flux box measurement

7

approach was used.

Flux boxes are designed to capture the.gases escaping from a surface

enclosed by the area of the flux box. During the performance of this task,

the methodology employed was two-staged, as follows:
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o Preliminary surface survey and flux sampling station selection

o Surface flux emission measurements (over several different
seasons). : :

Each of these items are described below.

2.3.1 PRELIMINARY SURFACE SURVEY AND STATION SELECTION

The surface of the Landfill (L-é) vas gridded using 100 feet between grid
stations. Areas vhich were inaccessible (such as the Landfill side slopes)
Qere not used in this survey. An organic vapor anélyzer vas used to
measure the concentration of total volatile organics at each grid node.
During this operation, the tip of the probe of the organic vapor analyzer
vas inserted through a perforated hole in a semi-spherical epclosure with a
diameter of approximately 2 inches. The probe tip was inserted and sealed
into this semi-sphere such that vhen the open end»bf the enclosure wvas
placed over the ground surface, the probe tip (and the OVA) would be
directly reading the concentration of VOCs emitted through the ground
surface without being affected by dispersion due to wind.

The results of this preliminary survey vere plotted and different zones of
volatile emissions were established. Based on these results, ten (10) flux
box sampling stations vere chosen. These ten stations were selected to:

cover the range of concentrations encountered during the preliminary
survey.

2.3.2 PLUX BOX MEASUREMENTS

Flux box measurements were performed during three different periods. The
first measurements wefe done between December 1987 and January 1988, the
second set of measurements wvere done in-Hatch 1988, and the third round of
measurements vere taken in Septembér'1988. Detailed descriptions of the
methodology used in the flux measuring operation is contained in the
Project Operation Plan; a brief description is given below.
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A flux box was placed at a selected station for the measurement vith the

collar pushed into the ground. The attachments to the flux box (thermo-

meter and pressure release valve) were positioned in place. The sweep gas

(certified to be ultra high purity air) was connected to the inlet valve of

the flux box with a flow meter placed in-line between swveep gas cylinder
and flux box. The swveep gas was turned on at a flowv rate of one liter per
minute. A minimum elapsed period of five minutes was alloved for the flux

box to come to equilibrium before connecting the sampler and "SUMMA"
canister to the unit.

The flow controller of the sampler was set at one liter per minute and the
canister was filled at this flow rate to avoid a build-up of pressure
inside the flux box. The gas sample collected in the'"SUHHA" canister was
sent to the CLP laboratory for analyses. The target compounds were the
same as the target compounds of the gas samples from the landfill gas (LFG)
monitoring wells and included all priority pqllutants and methane. The
emission rate was calculated based on the flow rate of the sweep gas and

the concentration of the different contaminants. This method is described
in Klenbusch (1986).

The flux box was cleaned between sampling locations and then dried in an
oven at 105°C for a minimum period of one hour. All teflon tubes vere
discarded after each sampling station and all fittings vere cleaned with
high purity grade methanol in an ultrasonic cleaner.

The sampling method described above was utilized during the second gas
sampling campaign (March 1988). During the first and third campaigns, no
sveep gas wvas used and instead samples were collected to just quantify the
concentrations of gases being emitted through the landfill surface. The

results of the flux box sampling program are presented and discussed ip
Section 3.3. |

2.4 INSTALLATION/SAMPLING OF OFF-SITE EPA LFG VELLS

As described in the Work Plan, EPA and its contractors beljeved that the
number and location of off-site TNH landfill gas wells that existed at the
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Port Washington site required supplementation. The purpose of installing
additional LFG wells therefore was to allow for a more complete delineation
of the direction and extent of any landfill gas flow offsite and to allow
for estimating gradients of gas travel. '

The REM II team’s subcontractor, Hydro Group. Inc. of Smithtown, N.Y.,
.initiated the drilling and installation of the landfill gas (LFG) monitor-
ing wells in April 1987. All four monitoring wells were 1nstalled between
April 4 and October 28, 1987 at the locations indicated in figuggLZ-é Gas
monitoring well EPA LFG-201 was placed in a location_along the western
border of the L-4 fill between the Town of North Hempstead’s existing gas
wells LFG-4 and LFG-7. This location was chosen for three reasons:

o to provide additional information on landfill gas concentra-

tions as they varied north to south along the western boundary
of L-4

o to provide a monitoring point west of the sphere of influence
of the active venting system, and

o to provide a monitoring point vithin the area of concern - the
residential area.

Gas monitoring well EPA LFG-202 was located to provide more information on
the southern extent of any landfill gas migration immediately adjacent to
the Landfill. Gas monitoring wells EPA LFG-203 and EPA LFG-204 vere placed
near ground vater monitoring wells EPA-106/EPA-110 and EPA-105, respective-
ly, to provide information concerning any possible correlation between
VOC’s in subsurface air and the ground water. Furthermore, gas monigoring
wvells EPA LFG-203 and EPA LFG-204 vere located to provide more information
on the extent of potential migration of subsurface gas phase VOC’s to the
vest and southvest of the L-4 f£ill. All four LFG vells were drilled using
hollov stem auger methods. A t&pical LFG vell is shown in ,54;‘2Luf§F

Each of the LFG wells was equipped with four gas sampling probes at
multiple depths (see {SDY¥ Tod}

During the drilling operation, four sets of soil samples were collected
'from each well for subsequent laboratory analysis. Each set consisted of
three sample containers - one each for volatile organics, base'neuttal
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TABLE 2-2

EPA LFG VWELL
GAS SAMPLING PROBE DEPTHS

+Gas Probe Depths (ft. below grade)

Vell *Elevation

No. (MSL) - A A B C
201 155.93 23 50 90 115
202 152.91 34 65 95 125
203 153.64 10.5 34.5 97 115
204 199.69 20 55 .95 129

*Elevation is measured from MSL to a point on the well valve
. box. : '

+Probe depth is measured at the bottom of the tubing (bottom
of perforated probe section). The "screened" interval is
therefore from this depth to 5 ft. above.

(544)
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acids/extractables, and metals/cyanides. The four sets of samples were
taken at varying depths within each well as noted on"EEETZTfiizﬂhd vere
collected using a split spoon sampler lined wvith either teflon or stainless
steel tubes. Once the sampler was brought up to the ground surface, the
tubes were immediately capped with teflon liners and placed in an iced .
cooler for sample preservation. The samples were later sent to an EPA-CLP
laboratory for analysis. '

Additional sample cores were collected ffom EPA LFG Vells 201 and 202 to
help characterize the geologic formations and to determine the proper
placement of the gas mohitoring probes. These samples, along with any
excess soil remaining in the spoon containing the analytical samples, were
placed in marked plastic "Ziploc" bags. The headspace in the bag was then
analyzed after approximately 10 minutes using the OVA and/or HNu meter.

Each soil sample was classified by a REM II field geologist and entered
into a dedicated field note book and soil boring log (see Appendix C).

Gas samples vere collected from certain of the previously existing Town of
North Hempstead and nevly installed LPG vells. Construction data on the
TNH wells and typical construction detail are given respectively on “mgaag’
£ 5§ X3 L= These samples vere then analyzed for volatile organic
contaminants (VOC) and methane in order to characterize qualitatively and
quantitatively the nature and extent of the subsurface vapors. Addition-
ally, data gathered during the sampling event was used to determine the
representativeness and accuracy of LFG data collected by the Town. A sum-
mary location table of all these LFG wells is presented in;jgg’jé*i';

Three rounds of LFG well sampling were performed by the REM II team in
order to characterize possible temporal and seasonal variations in the

offsite migration of landfill gases. The sampling campaigns were performed
during the following periods:

o December 1987 - January 1988
o - March 1988 ' C

o August'- September 1988
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LFG VELL SOIL SAMPLE DEPTHS

TABLE 2-3

Sample interval (ft. below grade)

Vell Sample Sample Sample Sample
number No. 1 No. 2 No. 3 No. 4
200 20-24 50-55 110-112  127-130
202 20-24 50-55 100-104 130-134
203 19-20.5 49-50.5 84-90.5 114-115.5
204 20-24 50-54 95-99 125-129
(543)
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TABLE 2-4

*TNH LFG WELL CONSTRUCTION SUMMARY

Aphroximate
Ground Water monitoring Gas probe depths
Surface screen depth (ft. B.G.) (ft. B.G.)
Elevation : » '
Well No. (MSL) Bottom Top A B C
1 173 150 148 25 88 147
2 160 135 130 9 59 104
B 160 145 140 10 75 130
3c 160 _— -— 10 y L p—
4A 155 RV 136 51 81 121
" 4B 155 — — 10— - -
5 172 160 155 20 80 145
6 177 165 160 18 78 143
7 168 155 150 . 14 84 139
8 56 35 30 11 25 33

9 48 : 30 25 14 21 26

*Data is taken from the report from SCS Engineers to the Town of North
Hempstead dated September 1983, and titled "Engineering Report on Well
Installations-As-Built Data for Vells LFG-1 through LFG-9."

B.G. = Below Grade

(550)
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TABLE 2-5

LFG WELL SUMMARY

Approximate
Distance to Edge
of Refuse
Vell Number (ft.) Location
EPA-201 80 - Opposite 67 VWakefield Ave.
EPA-202 : 80 North Hempstead County Club
13th Tee-
EPA-203 820 North Hempsteéd County Club
' ' : 17th Tee
EPA-204 - 990 ~ Opposite 40 Wakefield Ave.
TNH-1 500 Back of 54 Vakefield Road
TNH-2 1,050 North Hempstead County Club
TNH-3 : 200 North Hempstead County Club
TNH-4 | 50 Port Washington Landfill
TNH-5 450 Guilford Road - by Wyndham
and Vakefield
TNH-6 300 Opposite 6 Wyndham Vay
. TNH-7 . 200 Port Vashington Landfill

EPA = LFG vell installed by the U.S. Environmental Protection Agency
TNH = LFG well installed by the Town of North Hempstead
(overhead/557)
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A fourth round of sampling was completed‘by the EPA - Environmental
Response Team in early 1989. The results 6f this sampling event will be
released as a supplementél report as soon as the laboratory analyses are
available.

SUMMA canister sampling was employed for the LFG well sampling. This
technology employs a specially polished, cleaned, and evacuated stainless
steel canister that allows for the collection of a gaseous (air) sample
without the loss of trace VOC’s through interaction with the container
surface. The canister can then be delivered to a laboratory for analysis.

By agreement betwveen the TNH and the EPA regarding the collection of
"gplit" LFG samples, the Town’s consultant (H2M) collected consecutive
samples along with the REM II téam. Due to the differing sampling
methodologies employed (H2M used Tenax traps while the REM II team used
SUMMA canisters), simultaneous split samples were not possible. The time
period between sample collection by the REM II team and the wan'S'_

.

consultant varied from several minutes to several days.

Sampling events were constrained to periods vhen appropriate conditions
existed, that is, wvhen a positive pressure wvas recorded at the LFG probes.
It vas observed that this usually existed during periods of "diving" or
sustained lov barometric pressure conditions. Thus, the term of each
sampling campaign vas affected by the duration and severity of appropriate
positive pressure or barometrii pressure conditions.

During these diving barometric pressure conditions, the LFG probe pressures
vere stfongly positive and remained so for a longer period of time than if
the veather situation were chanking at a slover rate. If the lowv baro-
metric pressure persisted, the soil pressure at the probe depth would
evenfually come into equilibrium with the ambient pressure, thereby
resulting in a zero differential well pressure. Based on these observa-
tions, it is apparent that differential well pressure is a function of
time, current barometric pressure, previous barometric pressure,_and'the-
rate of change between the two (also further observations indicate that it
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is a function of depth). As a direct result of this dependency on the
veather, sampling was interrupted several times when the well pressures

turned negative.
2.4,1 SUPPLEMENTARY SOIL GAS SURVEY

Since the initial Work Plan preparation in 1985, commercial property
development south of the Landfill has occurred. Whereas the original LFG
program focused on gas transport to the residential area to the west of
L-4, it wvas judged prudent by EPA to perform a soil gas survey in the
commercial tract area using the resources of EPA’s Environmental Response
Team (ERT) to evaluate the possibility of gas migration from L-4 into this
locale. The program, performed on September 21, 1988 included the follow-
ing: '

o establishment of a transect adjacent and parallel to the fence

separating the southern boundary of the Landfill from the com- .

mercial area
o establishment'of.IB sampling locations along the transect

o establishment of a grid perpendicular to the transect vhich
included 16 additional sampling locations

o screening each sampling location vith an HNu- photoanalyzer, an
organic vapor analyzer, and a combustible gas indicator

o sampling at selected stations for analysis by a Photovac gas
~ chromatograph

All samples vere analyzed for benzene, toluene, xylene, trichloroethylene,
tetrachloroethylene, ethylbenzene, vinyl chloride, total organics and

methane. The results are presenged in section 3.4.4 and ERT’s full report
is included as Appendix D.

A review of the blower operating logs maintained by the TNH during this
period revealed that the HCU was not operational on the two days prior to
ERT’s test. This situation was reported to be caused by a lack of elec-
trical power to the HCU resulting from contractor’s vorking on the power
lines. The blovers and HCU were not re-started until 8:45 AM on the
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morning of ERT’s testing program. The three blowers remained operational

~ throughout that day until 3:50 PM at vhich time they were again shut dowvn.
The blowers and HCU then remained shut down until 1:30 PM on the followving
day. ' ‘

2.5 AMBIENT AIR QUALITY EVALUATION
The activities performed under this task included:

o Reviewing the existing ambient air data (by the REM II team)
o Sampling of the outdoor ambient air (TAGA Sampling by EPA ERT)

o Evaluatihg RCRA Probe Data (by the REM II team)

2.5.1 REVIEV OF THE EXISTING AIR QUALITY DATA

Data on both indoor and outdoor ambient air quality at and atound,the Port

‘Washington Landfill site have been collected since 1981. The data includes
the following surveys: )

o Nassau County Department of Health: from February 3 to April
27, 1981.

o EPA air monitoring: July 7 to October 5, 1982.

o Nassau County Department of Health: March to August 1983.

o Nassau County Department of Health: March 6 to April 10,
1984.

The REM II team reviewed this data for the purpose of designing the reme-
dial investigation activities, particularizing the compounds of concern in
the ambient air, and as an aid in performing the Public Health Evaluation.

The basic finding from the review was that during the,pre-1983 period,
gases vere found to be migrating outside‘the Landfill towvards the west
(Vakefield Avenue and Guilford Road environs). A typical example of this
vas the puff-back of oil burners in the winter of 1981. It was-ébserQed
that there was a correlation between pufffbacks and vgaihéf condition.
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Typically, puff-backs occurred on a rainy and windy day. This weather
pattern is indicative of falling barometric pressures. It could therefore
be concluded that the most appropriate times to sample the off-site
landfill gas wells were during periods of falling barometric pressure.

2.5.2 AMBIENT AIR OUALITY SAMPLING (TAGA)

As part of the remedial investigation effort, EPA’s Environmental Response
Team (ERT) performed ambient air sampling at Port Washington to assist in
‘determining any effects of off-site emissions originating from the Port
Vashington landfill on the local air quality. The air assessment study vas
designed to monitor the presence of target compounds at’ upvind and downwind
locations of the Landfill, through neighborhoods adjacent to, and removed
from, the Landfdll; and by stationéry and mobile modes of operation.

This sampling strategy was thought to incorporate the va}iables that would
maximize the likelihood of observing the target compounds as well as:
distinguishing the contribution of the landfill from the upwind location.

The target compounds selected for monitoring vere: E

1,1,1-Trichloroethane
1,1-Dichloroethane

" Benzene
Tetrachloroethene
Trichloroethene
Toluene
Vinyl Chloride

00000O0O0

Data vere collected for tho period of September 27 through September 29,
1988 through the use of EPA’s mobile Trace Atmospheric Gas Analyzer (TAGA)
van. Monitoring in both the mobile and stationary modes was conducted. A
study of a portion.of the Landfill's perimeter with flexible Teflon

. sampling line was also performed. The areas traversed by the TAGA van §
included: ' ' @
o | g
o Guilford Road
o WVakefield Avenue o
o Vyndham Vay - §

(]

Salem School parking lot
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Lynn Road

99 Seaview Boulevard parking lot
Osprey Court ’
Seaview Boulevard

Vest Shore Drive

ocoo0o0o0

\

One sampling operation with a Teflon sampling hose was conducted at theb

cul-de-sac at the east end of Wakefield Avenue. Two hundred feet of Teflon

hose was uncoiled and stationary data acquisitions vere performed every 50

feet along a portion of the Landfill’s perimeter fence. EPA-ERT’s conclu-
sions are reproduced in section 3.5 of this report. Complete data results
and sampling methodologies may be found in EPA-ERT's report "TAGA Analysis
Ambient Air in the Vicinity of the Landfill at Port Washington, New York",
December 1988 (See Appendix E).

2.5.3 RCRA PROBE DATA

"The RCRA probes are a series of twventy-eight 1/2-inch -and 1-inch PVC pipes
installed by the Town of North Hempstead in 1981 near the western perimeter
of L-4, along Wakefield Drive, Wyndham Vay, ahd on portions of the North
Hempstead County Club. Each probe consists of pipe insfalled to a depth of
‘approximately 5 feet with the intended purpose of serving as a monitoring
point for the off-site migration of combustible gas from L-4. The Town
monitors these probes on a monthly basis. This monitoring program is also
known as TNH’s "0ff-Site Program" or the "RCRA Inventory." The REM II team
examined the records of the 0ff-Site Program datin§ from 1981 to ascertain
the history of movement of combustible gas to the west from L-4. Our
reviev of this data indicated that the ptesencé of combustible gas has been
consistently reported as "Not Detected" at these probes.

2.6 METEOROLOGICAL STATION INSTALLATION

A meteorological station was installed to méasute vind speed and direction,
ambient air témperatute, soil temperatures at three different depths and
barometric pressure. Wind speed and vind direction information was
gathered for use in the risk assessment analysis. Barometric préssurg
‘information led to insights into landfill gas emission rates and provided
an indication as to the most appropriate times to monitor landfill gas
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migration. Soil and air temperatures were recorded so they could be
| related to frost cover conditions at the Landfill. Data recording for all
sensors was via a datalogger with solid state memory modules. This system
vas configured so that it was compatible vith an IBM personal computer
vhich vas used to retrieve data.

Physical site characterization.and fieid maps vere reviewed in the choice
.of the location for the meteorological station The parameters that vere
considered in the choice of location vere:

o Direction of true north for calibration of the wind direction
indicator.

o Topographic and structural relief of the area to minimize
diffusion conditions.

0 Accessibility to the meteorological station.

e

The site chosen for the meteorological station is shown on f?i;;;"f-7ﬂ
This was the highest point at the Landfill and was clear of large objects
or terrain features that could significantly affect wind flow pattetns or
cause shading effects on the radiation and humidity sensors. It was an
area that was accessible, and therefore aided the data collection and

retrieval process. A summary of ;he data collected by the meteorlogical
station is available in Appendix F.

2.7 CONCLUSIONS -

The active and passive venting system at the L-4 site was to be evaluated
by the REM II team to determine if the system, under current operating

conditions, wvas providing an effective barrier to the westerly migration of
landfill-generated gases through the subsurface.

To perform this task, the REM II team intended to conduct a physical
inspection of the gas management facilities; measure well head vacuums, gas
temperatures, flow rates and general properties of the gases; sample con-
densate; install pressure probes; measure unit vent performance; conduct
Landfill surface emission rates and install and sample additional landfill

2-32



—

ACliveE GRAVLL QuANY

< N . 7 e T ]
(2 9AQ A0 A0 o“; I P = "
Lo <3 : \ / _ § "
C 2 fl 000ttt U )| avon \ /) i
—_—— T I CCMT (T "‘): I". /I _ l ::
G QOG0 OGLEC0A0A00 ! i | o |
- : \ \\ ~ 1060 ft L-4 LANGFILL " L-5 LANDFILL
O o -
SOUTHPORT : ]]
e : Meteoriogical
: Recording Station
GULF COURSE ncmu
o LAGUUN
"... AN i ' . e w8 c-m . 8 .
; . B A 1 W N
. . . M . .-
s B —o .
T N F COURS -
' m:u'um,:"sr |’ r L.‘J
80 O 100 200 300 ‘ “(“ UFFICF Ot VELOPMENTS
Sale | Feel
’ , Figure 2-7

CDAM

€0TO €00 SYM s,
MS
' , ‘ Port Washington Landlill, Porit Washington, New York

‘Meteorlogical Recording Station Location




gas monitoring wells. 'Unfortunatelx, not all of these tasks cbuld.be com-
pleted as designed because only one of the six available blowers was opera-
tional at the time of the system assessment. Design operating conditions
require that six blowers be operating. Despite these vent system assess-
ment difficulties, hovever, valuable information was obtained concerning
the nature and extent of subsurface gas migration and the present physical
and operational state of the existing gas management facilities. This in-
formation is presented in the following section.
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3.0 DATA RESULTS AND ANALYSIS
LANDFILL GAS AND AIR QUALITY INVESTIGATION

The purpose of this chapter is to preseﬁt the results of the various
landfill gas-related field investigations described in section 2.0. The
results of these investigations are presented as follows:

evaluation of the performance of the existing landfill ‘gas
control system; (Section 3.1)

determination of the zone of influence of a selected active
vent; (section 3.2)

eStimation of surface flux emissions of landfill gases;
(section 3.3)

determination of the presence and extent of landfill gases
offsite; (section 3.4)

evaluation of the ambieht'air duality at the Landfill and
vicinity; (section 3.5) and

establishment of ‘a microclimatological data base at the Land-
fill (section 3.6)

In section 6.0, the data presented herein is correlated with data from the
ground wvater investigations discussed in section 5.0 to develop a concep-

tual model of contaminant migration from the Landfill.

3.1 GAS VENT SYSTEM ASSESSMENT

Municipal wastes vere disposed and buried in cells at L-4 starting in 1974.

Methane wvas reported to have migrated off-site as soon thereafter as 1977

and "puff-backs" occurred, presumably caused by methane_build-ups, in

residences along Wakefield Avenue in 1979, 1980 and 1981. Due to these

occurrences, the Town of North Bempstead installed a venting system in the

vestern portion of the landfill to control the subsurface migration of

gases off-site. The chronology of events associated with the venting

system vere previously outlined in table 1-1.

Since the installation of
. the venting systenm,

"puff-backs" have not been observeda Hovever, methane
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has been detected to the south of the L-4 and L-5 parcels by the EPA-
Environmental Response Team (ERT) (see section 3.4) and at landfill gas
vell TNH-4 vhich is an on-site well located to the west of the active
system. Additionally, volatile organic constituent vapors have been
detected in the unsaturated zone beneath both the residential comﬁunity and
the North Hempstead Country Club. This situation exists despite the

presence of the subsurface gas extraction system (see'section 3.4).

The components of the venting system and the field tasks conducted‘to.eva—
luate their performance have been described in section 2.0. The following

section therefore presents the data and results associated with each of the

gas system assessment field tasks.

Based on the December 1982 SCS report, the design operating condition for
the vent system is for six blowers to be operating. These blowers are
designed to deliver a sufficient vacuum to the venting system vell heads
such that subsurface gases that may othervise migrate west of the Landfill.
are instead captured. During the course of the REM II team’s remedial .
investigation activities in 1987 and 1988, however, it appeared that only
betwveen one and three blowers were typically operating. The TNH’s operat-
ing procedure as observed by REM II team‘personnel appéated to be that the
~ system ﬁas initially started-up with three blovers on line. After a few
hours the third blover was shut down, presumably because a reduction in
methane content at the inlet to the horizontal combustion unit (BCU) wvas
observed and continued operation of the third blover threatened to dilute
the inlet gases to the HCU such that a flare could no longer be maintained
and thus thermal destruction of the vaste gases would be incomplete. In

~ essence it appeared that the number of blowers operating vas balanced
against the amount of methane observed at the inlet to the HCU such that a
flare wvas maintained. Operation of fewer than the design number of blowers
raises questions about vhether the vacuum delivered to the active vents is
sufficient to prevent the movement of subéurface gases off-site. This is
particularly true at those vents furthest from the blowers since these
vents would experience the greatest reduction in observed vacuum due to
system head losses. '
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Since only one blower was operational during the task of system assessment,
the REM IT team’s field evaluations wvere conducted during a period of time
vhen the venting process was at less than design conditions. Therefore,
the data collection and resulting assessment were necessarily limited from
that originally envisloned in the Vork Plan.v Nonetheless, the individual
subtask components of the system assessment were conducted on the venting '
facilities "as-is" to the extent feasible.

The specific subtask components were as'follows:>

o visual inspection of the vent system physical condition;

" o observation and recording of the active vent valve settings
and measurements of well head vacuum and temperature;

o measurement of gas composition and methane content during vent
system operation;

o sampling and analysis of condensate;

o sampling and analysis at the inlet of the operating blower,
and

o monitoring for the presence of subsurface,landfill gas vest of
the venting system.

The existing landfill gas venting system is shown in £1 Three

materials of construction (steel, plastic and eoncrete} have been used 1n
the venting system. The steel vents have generally being referred to as
active vents, while the concrete vents have been referred fo as passive
vents. On the Landfill, some plaetie vents are connected to the active
system, and therefore can be categorized as active vents. The plastic
vents which are not connected to the active system continue to perform a

role of passive venting.
3.1.1 VISUAL INSPECTION

A detailed visual inspection of the vent system was carried out by REM II
team personnel between July 14 and July 22, 1988 and the observations
recorded are shown in ¥glie A~Id A large number of these observations

indicate that air leaks in the system have been a frequent problem and that
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TABLE 3-1

VISUAL OBSERVATIONS OF THE VENT SYSTEM
DURING BASELINE SURVEY

Valve

SVM

Jent Vent Design Current Notes
No. Type Condition Condition Setting
01 S A A 4 Leak in lateral pipe line and the
main header particularly at the 90°¢
elbow vhere the pipe was repaired
.02 s A A 5 Small leak in PVC lateral pipe
~ connecting main header line to the
well and 90° elbow
103 S A A 3 Leak in PVC lateral pipe to the
: well., Observed water surging.
104 'S A A 7 Major condensate blockage causing
surging. Pipe weld is cracked at
the joint. . .
105 S A A 3 Stainless steel pipe clamp leak1ng
- at the joint
106 S A A 4
Y S A A 5 ,
.J8 S A A 8 Vell valve cannot be fully closed.
109 S A A NR s
.0 'S A A 6 PVC lateral to well is noticeably
leaking.
1 S A P ‘4 Disconnected from active system
112 S A A 4 Valve cannot be completely closed.
Gases leaking from the vent to the
‘ambient air.
3 S A A 5
114 S A A 6 Condensate blockage caused surgin
in'the la:eral pipes.
115 .S A A 6 Vacuum leak in 6-inch PVC pipe
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TABLE 3-1
(continued)

VISUAL OBSERVATIONS OF THE VENT SYSTEM
- DURING BASELINE SURVEY

~ Vent

Valve

Vent Design Current Notes
No. Type ~ Condition Condition Setting
116 ) A A 8
.17 S A A 8
.18 S A A 8
119 S A P NR Disconnected from active system
20 S A P NR Disconnected from active system .
121 'S A P NR Disconnected from active system
22 S A P NR Disconnected from active system
123 S A P NR Disconnected from active system
124 S A P 1 Disconnected from active system
25 'S A P NR Disconnected from active’system
26 S A . P 1 Disconnected from active system
27 S A P 2 Disconnected from active system
128 S A A 8 Significant air leak at the lateral
"main line to the plastic vents.
Currently this joint is covered
with duct tape.
JTES:

W ¢

"1

Observations recorded between July 14 and July 22, 1988.
There are 23 concrete cisterns on-site which also comprise part of the vent system.

These cisterns act as passive vents.
Perimeter plastic vents wvere designed to act as
have since been connected to the active system.

Vent valve settings: (l=open; 8a=closed), NR=no
S = Steel construction.

A = Active vent.

P = Passive vent or shut off from system vacuum
)

passive vents. A number of these vents

reading.
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the leaks have been "mended" by the TNH with the use of duct tape. In the
field it was observed that the duct tape was inappropriate to effect re-
pairs since this material could nbt provide the type of tight seal neces-
sary vhere significént negative pressures must be maintained.

The active venting system vas designed.to provide a complete barrier to gas
migration on the vestern sector of the Landfill. Some of the vents (No.
119 through No. 127), hovever,'veré obsé:ved to be disconnected from the
active system. In addition, some of the vent valves were closed thereby
reducing their ability to withdraw gases from the subsurface.

Some of the vents that vere disconnected from the system are in the north- .

vestern sector of the Landfill (nos. 119 to 123) and therefore that area
may be assumed to have no active "curtain" or barrier to the migration of

- gases. It was therefore expected that gases may migrate from the Landfill A

through that sector to the residential area west of the Landfill. This

hypothesis vas later supported by the field data as depicted in section 3.&.

vhere the analysis of the monitored gases in the offsite areas of the
Landfill are discussed. ‘

It vas also noted that topographic low points exist on the main header line
as shown on’ 2. These lov points tend to collect condensate thus
causing blockage and surging of the vacuum in the main pipes. Addition-
ally, condensate vhich collects in the plastic vent header is available,
due to differences in elevation, for discharge back into plastic vent No.

22 and plastic vent Z(1). As these tvo vents are located beyond the limits _

of the plastic liner, volatile organic compounds from the Landfill may be
being transported outside the Landfill at these locations.

In addition to 'the visual observations, —ased upon TNB data)
indicates that many of the vents are subject to sedimentation conditions

and flooding. For example, vent No. 101 was tepdrted to contain about 25
feet of sediment in December 1982 and vent No. 103 contained 27 feet of
sediment. ‘Furthermore, as of July 1988, vent No. 101 contained enough
vater to block 96 percent of the available vent slots used_to capture
landfill gas. Conditions such as these can significantiy redute the number
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"o Permetar PVC vents (No. 1-49)
® Blowers

o Galvanzed swel pipe vents (No. 101-123)
@ Concrete ring vents (No. 201-211)
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TABLE 3-2

SEDIMENTATION CONDITIONS IN THE STEEL VENTS

Elevation of '
Top of Grade Bottom of Dec. 1982 Dec. 1982 March 1988 July 1988

Vent Elevation Top of Slots Vent Slots WVater Levels Sediment Levels Water Levels Water Levels

Vent (ft. MSL) (ft. MSL) (£t. MSL) (ft. MSL) (ft. MSL) ' (ft. MSL) . (ft. MSL) (ft. MSL)
101 180 170 - 160 60 86 85 111 156
102 180 170 160 _ 60 84 84 114 116
103 180 168 158 : 60 88 ‘87 , NR . 148
104 175 165 155 60 90 70 117 117
105 175 162 152 65 ‘ 86 72 115 NR
106 - 175 161 151 65 91 71 - 131 131
107 170 161 151 65 90 80 117 115
108 170 161 151 - 70 ‘ 93 : 76 ' 115 115
109 170 161 151 70 91 - 76 R 127 116
110 - 170 161 151 70 110 75 122 : 119 .
111 175 162 152 o 75 , NR : NR 128 131
112 175 163 153 75 ' NR NR 123 130
113 175 168 158 75 120 93 _ NR 132
114 -~ ~ 180 - 170 160 75 N 121 95 138 . 137
115 180 - 168 158 75 _ 125 95 154 : NR
116 175 165 155 75 ' 113 92 / 136 143
117 175 165 155 75 ' 115 91 140 141
118 175 164 154 75 108 85 ' NR 103
119 165 155 145 75 92 87 102 : 102

120 145 135 125 - 75 88 86 . 98 101 -
121 ' 135 125 115 75 98 97 108 107
122 120 112 102 ' 75 ' 85 : 84 100 98
123¢ 110 100 90 75 Dry 75 97 97
124 - 180 - 170 160 120 _ Dry 128 NR NR
125 180 170 160 110 * NR _ NR NR NR
126 175 ‘ 165 . 155 110 121 120 NR NR
127 170 158 148 135 Dry 135 NR NR
NR NR

128 - 170 158 148 125 NR NR
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TABLE 3-2
(continued)

SEDIMENTATION CONDITIONS IN THE STEEL VENTS

Notes:

1. NR = No reading.

2. Based on data received from the Town of North Hempstead. See "Landfill Gas Test
Results, Port Vashington Landfill," prepared by SCS Engineers (December 1982). See also
as-built drawings and correspondence dated August 16, 1988 from SCS Engineers to the
Town of North Hempstead.

(572)
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of vent slots available for gas entrapment in the steel vent pipes and
impact the system’s capability to prevent off-site migration of gases.
Vhile it 'is unknown whether the vents have been cleaned out since

March 1983'(see table 1-1), it is important to note the vent system’s
susceptibility to sedimentation and flooding and the resulting need for

routine maintenance to alleviate or prevent such conditions.

Based on the visual inspection performed, the following conclusions about

the performance of the venting system can be drawn:

o The number of blowers required to be operating (six) to
develop the design gas flow rate in each active vent were not
observed to be operational. Instead, typically only three
blowvers were operating and during the REM II team’s gas system
assessment only one blover was operating.

o. There are many leaks at joints along the pipeline.

o Some of the vents have historically been subject to
sedimentation and flooding conditions. These problems are
presumed to impact the ability of the system to develop an
effective barrier to off-site gas migration.

o Some of the "active" vents have been'discohnected from the
active system.

o Condensate can collect within the system at low points thus
causing blockage and surging in the main pipes. In some loca-
tions, condensate is available to be- transported back into
some of the perimeter plastic vents which are located outside
the limits of the Landfill liner. .

3.1.2 VENT VALVE SETTINGS AND MEASUREMENTS OF VELL HEAD VACUUMS AND
TEMPERATURE

Two settings of the venting system wvere carried out in this task, and the
effects of these settings on well head pressures and temperatures of the

gases from the vents are depicted in Ve 324 The two settings were:

o A static condition with the venting systeﬁ off, and all the
valve positions in the operating positions as were currently
maintained by the Town of North Hempstead, and ~

o A dynamic condition with the venting system on,- and the valves
at the same positions as they were in the static condition.
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TABLE 3-3

VELL HEAD PRESSURE AND TEMPERATURE

Venting system off - July 16, 1988 > Venting system on - July 21,1988
- (1 blover operating)

Pressure Temp ' Pressure Temp

Vent No. Time (inches of 820) (°F) Time - (inches of 820) (°F)
101 11:56 +0.20 kk 21:49 -2.50 130
102 ' 11:37 +0.00 *k ‘ *k -2.20 151
103 13:18 -+0.35 110 fakd -1.10 133
104 13:40 +0.04 : 112 22:24 -2.40 125
105 - *k . Kk *k 22:35 -1.60 **
106 14:38 +0.20 94 22:42 : -2.20 89
107 14:51 +0.02 117 22:46 -2.10 122
108 15:01 0.03 106 22:50 -2.20 112
109 Kk *k : *k . *k *%k *%
110 - 15:45 +0.20 90 .22:59 : -1.80 100
111 - 16:05 +0.07 90 *k k% . Kk
112 - 16:16 +0.20 ' 90 - 23:08° -2.00 - 73
113 16:35 +0.12 87 23:14 -2.10 72
114 08:24 +0.17 *k 23:20 -2.00 72
115 ' 18:36 +0.15 80 o 23:25 -2.00 *%
116 18:54 +0.17 - 89 20:00 -2.00 77
117 19:06 +0.17 . -80 20:32 L *k
118 . : 19:30 +0.14 L1 L S k% *%
119 L *% Ckk , Lt 18.12 +0.03 85
120 k% *k *k 18:20 +0.01 87
121 _ *k *k - k& 18:38 +0.04 - 81
122 , kK Kk Kk _ %k *k *k
123 ' , *k Kk *% . *% L kK : hk
124 , ‘11:10 +0.25 . 92 . 12:10 +0.25 92
125 12:37 +0.10 95 L 12:37 +0.10 © 95
126 - 14:09 +0.35 96 14:09 +0.35 96
127 ~ 16:51 +0.03 86 16:51 +0.03 86
128 : -17:17 +0.12 88 ' 17:07 +0.12 88

LITO €00 SvM
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Table 3-3 depicts that virfually all the active gas vents shoved positive
readings at the well head when the System was off. This positive pressure .
can be attributed to the build-up of landfill gases from refuse '

decomposition.

The range in positive pressures were from 0.03 to 0.35 inches of water.
-These positive pressures were quickly reduced to negative values when the
system was turned on (i.e., one blover operating). This indicates that a

single blower operating can produce a vacuum at the active vents.

0f interest, however, is the fact that the pressures vhen measured in vents
No. 119 to No. 128 still shoﬁed the same positive pressures even though the
system vas on. This indicates that vents No. 119 through No. 128 were not

affected by the blover system and confirms the visual observation reported

in section 3.1.1 that this series of vents is disconnected from the active

venting system. '

The data obtained for the temperature of the gases leaving the vents did
not reveal any trends from which a conclusion could be drawn. In some
cases the temperature increased vhen the vent system was turned on and in
some cases the temperature decreased under this operating condition. It is
interesting to note, however, that the temperature of the gases exiting
vent Nos. 124 through 127, unlike the other vents, did not vary vhen the
system wvas turned on. This is to be expécted given that these vents are
disconnected from the active'system.‘

3.1.3 GENERAL PROPERTIES OF THE GASES FROM THE ACTIVE VENTS
In assessing the quality of the gases collected by the venting system, four
major constituents vere examined by the REM II team. These constituents,

generally referred to as primary'gases, are methane, carbon dioxide,
nitrogen and oxygen. ’ '

Methane is the main constituent of gas produced in a municipal or sanitary

landfill operating under anaerobic conditions (i.e. in an environment
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wvithout oxygen). Methane typically makes up 50 to 60 percent of the gases
produced. Analysis of the methane content in conjunction with the other |
primary gases can provide insight into how well a gas extraction system is
operating. For instance, a lower methane content accompanied by a high
nitrogen content indicates severe air entrainment into the landfill. This
condition could cause degeneration of the methanogenic bacteria that
decomposes the refuse and a return to aerobic conditions (i.e., in the
presence of oxygen) within the landfill. Therefore, methane and nitrogen

are very good indicators of the decomposition processes within a landfill.

Carbon dioxide is the next major constituent of most landfill gases and
together with methane-should account for 90 to 98 percent of the gases
generated from a landfill operating under typical anaerobic conditions.
Carbon dioxide is produced as a by-product of methanogenesis of bacterial
decay as the organic matter within the landfill is decompoéed. In a

landfill undergoing aerobic decomposition, carbon dioxide i$ the primary
gas produced.

Nitrogen generally is not present in landfill gases at any appreciable
level because the typical process of decomposition is anaerobic. When high
levels of nitrogen are found in landfill gases, it is generally indicative
of either air intrusion into the landfill or leaking gas collection lines.
This condition is caused in most cases by a venting system that induces air
to move into the landfill. Operating a gas vent system in this manner ,
should be done carefully, and the extent of air infiltrating the landfill
controlled diligently as fires could reéult in the landfill due to sponta-
neous combustion of refuse in the presence of the oxygen drawn into the

landfill. Ideally, the level of residual nitrogen in landfill gases should
bg kept to a minimum.

Similarly, the oxygen content in a landfill should be low under normal
anaerobic operating conditions. A level less than 1 percent is typically
recommended for good landfill operations. High oxygeh levels introduced
anyvhere in the system, whether through enttaihment_from the landfill

surface or directly into the gas system header, can create flammable
conditions. '
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The primary gases discussed above are not considered to be harmful to
humans, although methane, residual nitrogen from aerobic decoﬁposition, and
| carbon dioxide all have asphyxiating proﬁerties. Insteéd, their relative
concentrations at each vent provides an indication as to the operating
~efficiency and performance of the vent. Volatile organic éompounds
(VOC’s), on the other hand, are of impdrtance for human toxicity.

There-
fore VOC’'s were sampled at selected active and passive vents and analyzed

for in addition to the primary gases. The results of this portion of the

remedial investigation are described below.

Primary Gases

Methane was measured at the Port Vashington site in the well heads of all

the steel vents dhringvaAperiod'when no blowvers were operational and when

one blower vas operational. When no blowers were operational measurements

detected methane at greater than 100 percent of the lower explosive limit
(LEL) in the well head (see table:i-

_ The lower explosive limit is
defined as a 5 percent concentration of.methane in air. Hovever, when the
single blower came on, the vacuum created resulted in a substantial
reduction in methane content (seei?ﬁfiﬁtzt
either:

. This could indicate that

o a breakthrough of ambient air from the landfill surface down
into the gas well occurs wvhen the blower system is turned on
thus mixing and diluting the methane concentrations, or

the active vent system is successful in removing methane gas
and the landfill does not produce enough methane to con- -
tinuously supply quantities extracted.

At steel vent Nos. 110, 112, 113, 114, 115, 116 and 117 the percent methane

vas reduced more than 75 percent. These vents also had the greatest reduc-

tion in measured well head temperatures. The vents to the north (Nos. 119,

120, 121, 122 and 123) wvere not connected to the active system and since no
vacuum vas created, no change in methane content was expected (which is

- consistent with the data collected at Nos. 121, 122 and 123). Vent Nos.

102, 104, 105, i06, 107, 109 and 118 did'not,experience'a significant re-

duction in methane content despite the evidence of a vacuum being induced

at these vents by the operation of a single blower. This may indicate that
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TABLE 3-4

PRIMARY GAS MEASUREMENTS AT THE ACTIVE VENTS

WHEN THE VENT SYSTEM WAS OFF*

Temperature

Methane

128 +0.12 88

Vent ~ Pressure Cco N o
No. (inches of HZO) (° F) % LEL (%) (Z; %) %)
101 +0.20 , ~ NR >100 NR NR NR NR
102. ‘ 0.0 NR >100 46.6 32.7 19.6 1.1
103 +0.35 110 >100 48.0 40.7 11.0 -~ 0.2
104 +0.04 112 >100 55.0 42.9 1.9 0.1
105 +0.23 122 >100 55.6 41.8 2.5 0.1
106 +0.20 94 >100 53.0 40.6 5.8 0.5
107 +0.20 117 >100 55.4 42.6 1.8 0.0
108 +0.03 106 >100 NR NR NR NR
109 +0.40 82 - >100 60.5 43.7 2.8 0.1
110 +0.20 90 >100 58.4 41.4 0.1 0.1
111 +0.07 _ 90 >100 44.8 33.4 11.7 10.1
112 +0.20 90 >100 59.5 39.3 1.1 0.1
113 +0.20 87 >100 61.5 38.3 0.1 0.1
114 +0.17 NR >100 61.9 37.2 0.6 0.1
115 +0.15 ‘ : 80 >100 60.8 38.9 0.2 0.1
116 +0.17 89 >100 60.3 38.5 1.0 0.1
117 +0.17 ‘ 80 >100 59.6 40.3 0.1 0.0
118 +0.14 NR >100 61.6 38.1 0.2 0.1
119 NR . NR NR NR NR NR NR
120 NR NR NR NR NR NR NR
121 NR : NR NR 5.5 2.4 70.6 21.3
122 NR ' NR NR 1.0 1.2 45.2 52.4
123 NR NR NR. 0.6 0.4 77.4 21.6
124 +0.25 92 >100 NR - NR NR NR
- 125 +0.10 95 >100 NR NR NR NR
126 +0.35 96 >100 54.3 45.0 0.5 0.2
127 +0.03 86 >100 59.9 39.7 0.3 0.1
59.2 40.0 0.7 0.1

* = No blowers operating. July 16, 1988

NR = No reading was taken in the field
(560) ’ |
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TABLE 3-5

PRIMARY GAS- MEASUREMENTS AT THE ACTIVE VENTS

WHEN THE VENT SYSTEM WAS ON*

Vent Pressure . Temperature Methane co N 0
No. (inches of H,0) (°F) XLEL (%) &G o @
101 =2.50 130 46 55.8 43.7 0.3 0.1
102 -2.20 151 52 . 51.8 41.1 6.8 0.2
103 -1.10 133 50 NR NR NR NR
104 -2.40 125 45 54.8 42.1 2.9 0.1
105 -1.60 NR 52 51.8 39.8 7.3 1.1
106 -2.20 . 89 48 49.7 38.1 12.0 0.2
107 -2.10 122 10 51.2 39.1 8.6 1.0
108 -2.20 112 - 55 55.4 42.4 2.0 0.1
109 NR ‘NR NR 57.3 40.0 2.6 0.1
110 -1.80 100 17 19.8 26.8 51.7 1.6
111 NR NR NR NR NR NR NR
112 - =2.00 73 7 14.6 13.6 -60.1  [11.7
113 -2.10 72 6 6.4 11.5 68.9 11.0
114 ~-2.00 72 8 21.9 19.0 52.9 6.1
115 -2.00 NR 2 3.5 12.1 78.4 5.9
116 -2.00 77 . 14 20.4 21.4 55.8 2.4
117 NR NR NR 16.3 17.1 58.2 8.3
118 NR NR NR 53.8 35.4 10.6 © 0.2
119 +0.03 85 60 59.9 36.8 2.8 0.2
120 +0.01 87 65 6.5 4.1 68.7 20.6
121 . +0.04 81 40 4.4 2.6 71.7 21.3
122 NR ' NR NR 1.0 1.2 45,2 52.4
123 NR NR NR 0.6 0.4 77.4 "21.6
124 +0.25 92 >100 57.7 43.7 2.5 0.1
125 +0.10 95 >100 55.3 1 44.3 0.3 0.1
126 +0.35 96 >100 3.2 6.1 74.0 16.6
127 +0.03 86 >100 NR NR NR NR
128 +0.12 88 >100 NR NR NR NR

* = One blower operating.

July 18, 1988.

NR = No reading was taken in the field.
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higher concentrations of methane are produced in the vicinity of these
vents than in those areas (like vent no. 110) where methane concentrations

vere substantially decreased by the blower system coming on or it may

indicate that the vacuum being applied by a single blower at vent locations

102, 104, 105, 106 etc. is insufficient to effectively capture the methane
being produced by the landfill in these locations.

Vents Nos. 110 and 112 to 117 showed low methane content vhen the system
vas on, as shown in table 3-5. The nitrogen content measured at these same
vents was elevated and approaching ambient air concentrations. This ﬁay
indicate that these vents are pulling too high a volume of air into the
landfill. This situation could possibly alter the landfill’s anaerobic
status in these areas. Additionally, these vents have higher quantities of
~oxygen and lover quahtities of carbon dioxide than do the other functioning

gas wells. Oxygen can only be supplied by ambient air due to the nature of
the decomposition of the refuse.

Because of the ratio of oxygen to carbon dioxide, the high concengfation of
methane and lack of nitrogen detected, it can be concluded that vents

No. 101 to No. 109 are operating satisfactorily, while vents No. 110 and
No. 112 to No. 117 are pulling too much air. This air entrainment could
kill anaerobic bacteria, slow down the production of methane, and hence
impact the operation of the HCU. More importantly, however, the air

entrainment in this area gives rise to concerns about the potential for
subsurface fires.

Volatile Organics

Gases from vents No. 103, No. 116, No. 122, No. Z, a concrete cistern and
~ the inlet to blower No. 8 were also sampled using SUMMA canisters and
" analyzed by the EPA Environmental Response Team (ERT) for volatile organic
compounds. These results are presented in.fghk |

From this table it can be seen that a number of volatile drganic,compdunds
are associated with landfill gas from the L-4 site. The compounds having
the highest concentrations include: . )
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VOLATILE ORGANIC ANALYSES FROM ON-SITE GAS VENTS

snuLlE 3-u

Active Vents

Passive Vents

U = Undetected at the detection limit shown.

(686)

yzro €00 S

All concentrations in parts per billion

Concrete
Vent Vent Vent Vent Vent Concrete Cistern Blower
Compound No. 103 No. 116 No. 116 (dup) No. 122 No. 2 Cistern (dup) Inlet
. (B0747) (B0742) (BO739) (B0732) (B0744) (B0B0O4) (B0794) (B0734)
vinyl chloride 51.5 19.9 27.5 5.34 642 343 348 71.0
Chloroform ' 1.58U 1.58v 1.30uU 1.58u ' 1.58U 1.58U 1.58U 1.58U
Methylene chloride 1.46v 1.46V 1.87 1.46U 1.46U 3.29 2.95 13.7 .
1,1-dichloroethene 9.88 0.92u 0.76U 0.92u 20.7 7.64 7.78 12.9
1,1-dichloroethane 8.50 8.69 8.76 0.8U 325 13.3 12.6 32.0
1,2-dichloroethane 35.6 1.94 1.65 0.98u 5.14 1.87 1.75% 8.63
_ Trans 1,2-dichloroethene 22.5 2.55 2.55 0.89U 9.28 19.0 19.4 24.5
Bromodichloromethane 1.55v 1.55v 1.27u 1.55v 1.55u 1.55u 1.55U 1.55U
Trichloroethene 16.9 2.20 1.86 1.27 38.2 6.48 6.00 21.5
1,1,2,2-tetrachloroethane 70.8 12.70 1.32vu 29.4 1.6U 1.6U 1.6U 68.6
1,1,1-trichloroethane 1.31v 1.31v 1.08u 1.31v 13.6 1.31v 1.31v 3.29
Tetrachloroethene 67.2 6.69 5.98 1.78 53.6 18.2 17.4 59.8
Carbon tetrachloride 2.08U 2.08V 1.71u 2.08u 2.08U 2.08U 2.08U 2.08U
1,1,2-trichloroethanse 4.58 1.52v 1.25uU 1.52v 1.52vu 1.52u 1.52u0 4.09
Benzene 143 86.3 77.3 3.66 127 58.1 49.6 151
Chlorebenzene 151 123 113 3.06V ‘153 3.06u 60.8 160
1
NOTES: . ‘

on a volume per volume basis.
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vinyl chloride

benzene

chlorobenzene
1,1-dichloroethane
trichloroethene
1,1-dichloroethene
1,2-dichloroethane

trans 1,2-dichloroethene
1,1,2,2-tetrachloroethane
tetrachloroethene

The importance of this data, in addition to their use in the Public Health

Evalution (see section 7.0) is that these compounds serve as a "finger-

print”

of the Port Washington landfill. That.is, subsurface gases in the

off-site areas which contain these compounds may be presumed to be
associated with migrating landfill gas. As will be seen in section 3.4,

eight of the ten above-referenced chemical constituents have in fact been
detected in subsurface gases off-site.

3.1.4

SAMPLING AND ANALYSIS OF CONDENSATE

Condensate was collected from the vent manifold system as described in

section

points are shown on TIguRe. -

2.1.8 and analyzed for volatile organiés. Condensate sampling

Ligur ¢ 3-3. Condensate can best be described as vapors

vhich have condensed to a liquid.phase. Typically the primary component of
condensate is vater, however, other landfill gases may be absorbed by this

medium.

From this table it is apparent that with the exception of acetone and

The results of the condensate analyses are p;esented in ta

2-butanone only small quantities of several volatile organics were detected
in the condensate. The constituents detected were:

0000000 O0OO0

acetone
1,2-dichloroethene
benzene :
4-methyl-2-pentanone
toluene

2-butanone
chlorobenzene
ethylbenzene

xylene (total)
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TABLE 3-7
CONDE.:7.nZ ANasnlouS

Sample # : 1 2 3 4 5 6 ., 7
Field Blank Trip Blank . BT 264

Sample I.D. : BR 821 BT 257 BT 258 BT 259 BT 260 BT 261 BT 262 BT 263 Dup BT 265 BT 266
Compound
Chloromethane- ND ND - ND ND ND ND ND ND ND ND ND-
Bromomethane ND . ND ND ND ND ND ND ND ND ND ND
Vinyl chloride ND ND ND ND ND ND ND ND ND ND ND
Chloroethane RD ND ND ND ND ND ND ND ND ND ND
Methylene Chloride ND ND ND ND ND 23 ND . ND ND ND ND
Acetone 15,000 2,900 3 MO ND 560 . ND 630 2,100 3 2,900 11,000 12,000
Carbon Disulfide ND ND [ 1] ND ND ND . ND ND - - ND ND ND
1,1-Dichloroethene ND ND ND ND ND ND . ND ND ND . ND ND
1,1-Dichloroethane ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichloroethene (total) ND ND 24 ND 21 3 ND 47 64 J 49 J ND ND
Chloroform - ‘ ND ND ND NP ND 4 J ND ND ND ND ND
1,2-Dichloroethane . ND . ND » ND ND ND ND ND ND ND 'ND ND
2-Butanone 4,600 3 1,600 J FrQAa FQA 87 J FQA 200 J ND 79 J 3,400 3 3,200 J
1,1,1-Trichloroethane ND ND ND ND ND ND ND 160 3 BD ND ND
Carbon Tetrachloride : ND ND ND ND ND ND ND ND ND ND ND
Vinyl Acetate FQA ND ND ND FQA ND FQA. ND FQA FQA FQA
Bromodichloromethane ND KD ND ND ND ND ND - ND ND ND " ND
1,2-Dichloropropane §D §D B0  wD ' ND ND ND ND ND ND ND
cis-1,3-Dichloropropene ND ND ) " ND ND ND ND ND ND ND ND

- Trichloroethene ND ND ND . ND° ND ND ND ND ND ND ND
Dibromochloromethane . ) ND ND ND ND ND ND ND ND ND ND ND
"1,1,2-Trichloroethane ) ND ND ND ND ND ND ’ ND ND ND ND ‘ ND
Benzene : ND ND 5 ND ND KD 203 ND ~ ND ND ND
trans-1,3-Dichlorapropene ND ND ND ND ND ND RD ND ND ND ND
Bromoform ED D ¥D D ND ND ND D ND - ND ND
C-Hoshyl-z-pontnnono . ND ND 3s ND ND ND 61 ND ND ND ND
2-Hexanone ND ND 11 3 ND ND ND ND ND ND ND ND
Tetrachloroethene ND ND uD ND ND ND ND ND ND ND ND
1,1,2,2-Tetrachloroethane ND ND ND ND * ND . ND ND ND ND ND ND
Toluene ND ND 12 RD 17 3 ND 45 : ND ND ND ND
Chlorobenzene . ND ND S ND ND ND ND ND 16 J ND ND
Ethylbenzene .~ WD ND ‘13 ND ND ND 44 ND ND ND ND
Styrene ND ND ND ND * ND ND ND ND ND ND ND
Xvlene (total) ND ND 16 ND ND ND 54 ND ND ND ND

L210 €00 SVYM ' BT 264 is a duplicate sample of BT 263 -

FUA - Failed Quality Assurance. ' . : BT 266 is a duplicate sample of BT 265

J - Estimated Value. E All concentrations are in (ug/l) (687)



Of these, the reader will recall that tvo compound§ (benzene and
chlorobenzene) vere also found in emissions from the on-site gas vents
(section 3.1.3). '

It should also be noted again that at vent Z condensate is available to
drain directly back into this vent which is located outside of the existing
liner system. Such an occurrence may provide a contaminant load on the
ground vater flow system near LFG 202. A condensate sample from the gas
header in this vicinity (sample #6) indicated the presénce of acetone;
1,2-dichloroethene; and 1,1,1-trichloroethane. Concentrations of
1,2-dichloroethene and 1,1,1-trichloroethane have been detected in the
ground water at LFG 202.

3.1.5 SAMPLING AND.ANALYSIS AT THE BLOWERS

Gas samples were collected in July 1988 from both the inlet and outlet of
the blovers to aid in the overall gas system assessment. During this .
subtask, as with all other gas vent assessment subtasks, only one blower
vas operating. The gas samples wére analyzed for the primary gas

constituents. The results are shown in table 3-8:

TABLE 3-8

PRIMARY GAS CONCENTRATION AT THE BLOWER INLET AND OUTLET

sample Location Methane (¥)  CO,(%) N(X) 0(X)
Blover inlet ‘ 30.3 24.7 - 38.6 6.4
Blowver outlet 30.4 24,7 38.0 6.9

Several items should be noted with respect to this data. First, the oxygen
content at the blower is relatively high. Recall that a level less than 1
percent is typically recommended. The elevated levels of oxygen may be the
result of leaks in the vent syStem as noted in table 3-1 or the result of
air entrainment~th:ough the landfill surface. Second, the manufacturer of
the HCU (John Zink, Co.) reports that a 20 to 25% concentration of methane
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is required for proper operafion of this equipment and that at concentra-
tions less than.this a supplemental fuel should be used. The manufacturer
reports that with this concentration of methane and an operating tempera-
ture of 1600 °F, a.destruction/removal efficiency (DRE) of 99.99% can be
achieved for volatile organics. Given a measured operating concentration
of 30 percent methane, the HCU appears to.have been capable of achieving
the design destruction and removal efficiency at the time of the REM II
team’s remedial investigation in July 1988. However, it has been reported
by the Town that during the period of the REM II .team’s first and second
round of landfill gas well sampling in December 1987 and March 1988, during
vhich time three blowers were operating as opposéd to only one in July
1988, the methane content at the HCU was but 15.8% and 17.8%, respectively

(see fékiiﬁB» ). There is no evidence that a supplemental fuel was used
during these periods of low methane concentrations. From these cases it is
apparent that as the well head vacuum is increased by increasing the number
of blowvers operating, more ambient air is drawn into the venting system
‘thereby depressing or diluting the methane content. A methane content this
lov, in the absence of any supplemental fuel, may decrease the operating
temperature of the HCU below its design of 1600 °F thereby reducing the
DRE. Operating temperatures below the 1600°F recommended were in fact

tecotdediby the TNH during this time period (table 3-9). Additionally,

under conditions where the methane content is this low, "flame-outs" of the

HCU can occur thereby allowing collected landfill gas to vent directly to
the atmosphere.

3.1.6 MONITORING OF ON-SITE AND OFF-SITE VELLS FOR METHANE GAS

As a preventive and safety measure during the»céhrse of the vent system
assessment work, field monitoring of combustible and organic vapors was
performed by the REM II team at locations along the western perimeter of
L-4. Specifically,Alandfill gas vells TNH-3, TNHF4 and TNH-7 vere
monitored as were EPA LFG 201 and EPA LFG 202. TRSEW 3~1l P

combustible gas data collected at these locations on July 20 and July 21,
1988. '
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OPERATIONAL DATA FOR THE HORIZONTAL COMBUSTION UNIT (HCU)

TABLE 3-9

Frequency of Methane Reading Observed

Methane Content at Inlet: 0% 10-12% 12.1-15% 15.1-18% 18.1-21X Average
December 1987 1 7 79 4 15.80%
March 1988 -0- 2 87 25 17.82%
- . Frequency of Temperature Reading Observed
Combustion Temperature: 0°C <1000°C 1001-1200°C 1201-1400°C 1401-1600°C >1601°C Average
December 1987 3 6 23 30 43 1482°C
March 1988 1 1 11 46 54 1571°C
Frequency of Oxygen Content Recorded _
Oxygen Content at Inlet: 0z <32 5.1-8.0% 8.1-12.0% 12.1-16.0% Average
December 1987 1 1 32 N 13.5%
March 1988 40 3 11 46 10.8%
Carbon Dioxide Content Frequency of Carbon Dioxide Content Recorded _
at Inlet : 0% <5% 5.1-8.0% 8.1-12.0% 12.1-16.0% >16.1% Average
December 1987 1 1 64 1 2 9.0%
March 1988 -0- -0- 75 15 3 10.6%

Note:

o In March 1988, of the 744
hours.or'67z of the time.
_HCU operated during March

hours available for the HCU to operate, it was recorded as operating for 500 of these
The percent of hours per day the

On only one day was the HCU not operating at all.

1988 is recorded as follows:

0-4 hrs/day
5-8 hrs/day
9-12 hrs/day

3z
24
174

l13—16 hrs/day

17-20 hrs/day
21-24 hrs/day

Wonon

332

37X

20%

o Three blowers were reported as operational during December 1987 and March 1988. These beriods correspond wvith
the REM II team’s first two rounds of landfill gas sampling.
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TABLE 3-10

COMBUSTIBLE GAS MEASUREMENTS DURING SYSTEM ASSESSMENT

July 20

LFG July 21

Vent Methane (% LEL) Oxygen (%) Methane (¥ LEL) Oxygen (%)
201 A’ -0- 21 -0- 19
201 A -0- 19.5 -0- 19
201 B -0- 11 1 10
201 C -0- 21 -0- 14.5
202 A’ 3 15 3 16
202 A -0- 17 . -0- 17
202 B -0- 17 -0- 16
202 C 1 15.5 -0- 15

3 A -0- 19.5 -0- 19
3B -0~ 21 -0~ 19.5
3¢C -0~ 21 -0- 21

4 A ~0- 21 >100 -0~
4 B ~0- 21 20 4.5
4 C ~0- 19.5 60 14

7 A ~0- 15 -0- 15
7B - -0- 19.5 . =0- 19
7¢C -0~ 20 -0- 19
Notes:

1. Gas vent system was "on" (one blower operating) on July 20, 1988. Gas

vent system was "off" (no blowers operating) on July 21, 1988.

2. The designations A’, A, B and C next to the LFG vent number refer to
the gas probe location within the LFG well.

(629) .
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Inspectioh of table 3-10 indicates:

o Betwveen July 20 and July 21 (when the system was turned off)
the percent LEL methane concentrations stayed essentially
constant at wells EPA LFG 201 and 202 as well as at TNH-3 and
TNH-7. .

o At vell TNH-4, combustible gas levels rose from zero up to
greater than 100 percent of the LEL. Oxygen levels followed a
reverse trend (as one would expect) from between 19.5 and 21
percent to between zero and 14 percent.

This data indicates that landfill gases begin to migrate to the west of the
gas vent system in the vicinity of TNH-4 within a matter of hours upon
shutting down the blower system. ‘Because the single operational blower was
returned to operation once the excursion of gases was found to have
breached the control facilities, the extent and pervasiveness of landfill
gases migrating into areas where other LFG monitoring wells were located
under a "no blowers operating" condition could not be assessed. Con-
versely, the effective vacuum created by one blower operating appears to be
significant enough to prevent explosive levels of methane (above 5% LEL) °
from migrating off-site in those areas where the active venting system
currently exists and vhere monitoring points are currently placed.

On-site and off-site landfill gas wells vere also sampled and analyzed for
methane during the first and third gas sampling campaigns. (Due to

laboratory problems, methane was not analyzed for during the second round).
As can be seen, methane vas

These results are presented in (R INEES
detected on only one occasion (at TNH-4). Based upon these three rounds of
data it appears that when three blovers are operating, the gas management
system prevents to a significant degree the off-site migration of methane
to those areas vhere landfill gas monitoring wells are situated. However,
the operation of three blovers does not prevent the excursion of methane
off-site in those areas not under the influence of the gas management
system (see section 3.4.4 on EPA-ERT’s supplemental gas survey) nor is it
certain that methane does not migrate off-site into areas not presently
mon;tored by the landfill gas wells. Additionally, the operation of three
blowvers does not prevent the migration of VOCs off-site (see section 3.4).
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TABLE 3-11

METHANE ANALYSIS OF LANDFILL GAS SAMPLES

Round > 1 2 3
Well No. Det. Limit (ppmv) > 500 50 2.5
TNH LFG-1 (off-site) ND NA ND
TNH LFG-2 (off-site) ND NA ND
TNH LFG-3 (off-site) ND NA ND
TNH LFG-4 (on-site) -ND NA 81,621*
TNH LFG-5 (off-site) ND NA ND
TNH LFG-6 (off-site) ND NA ~ND
. TNH LFG-7 (on-site) ND NA ND
EPA LFG-201 (on-site) ND NA ND
EPA LFG-202 (off-site) ND NA ND
EPA LFG-203 (off-site) ND NA ND
EPA LFG-204 (off-site) ND NA ND

* Value found at probe A (shallow probe). Value is reported in ppmv. ‘

ND - Not Detected.

NA - Not Analyzed.

Operating Conditions:

Round 1 - 3 blowvers
Round 2 - 3 blowers
Round 3 - 3 blowers

(630)
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3.1.7 CONCLUSIONS

The following conclusions can be drawn based upon the tasks performed

during

the vent system assessment:

Fever than the design number of blowers were operational
during the course of the REM II team’s remedial investigation
activities.

The physiéal condition of the active vent system is
deteriorated as evidenced by pervasive leaks of ambient air
into the system, patchwork repairs utilizing duct tape, and
vent valves which cannot be fully opened or closed.

"Active" vents nos. 119 through 123, located in the north-
wvestern portion of L-4, have been disconnected from the active
system. Therefore, that area of the site may be assumed to
have no active barrier to the migration of subsurface gases.
These vents continue to function as passive vents.

"Active" vents Nos. 124 through 127 have also been discon-
nected from the active vent system and presently function as
passive vents.

Condensate accumulation at low points in the héader system
result in blockage and surging of the vacuum at various vents.

Sedimentation and flooding in the active gas vents may be
reducing the effectiveness of the vents in capturing sub-
surface gases.

The horizontal combustion unit (HCU) appears to be operated at
times below the manufacturer’s recommendations for methane
content (20X to 25X) without supplementing the fuel supply to
the HCU. As a result, design operating temperatures (1600 °F)
‘at times are not achieved thereby potentially reducing the
HCU’s destruction and removal efficiency of landfill gas
constituents including volatile organic compounds.

Although operating in a deteriorated mode, the system with even
just one blower operating apparently prevents a significant mig-
ration of methane off-site to areas monitored by the EPA and TNH
landfill gas wells to the west of L-4; however, if the system is
turned off (no blowvers operating) methane begins to move west of
the gas management system in a matter of hours and the
possibility exists that the pre-1983 condition of puff-backs may
occur at the residential properties west of the landfill.

Explosive levels of methane are migrating off-site to the
south of the Port Washington landfill in an area not under the
influence of the current gas management system and not
monitored by the EPA and TNH landfill gas wells.
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3.2 PRESSURE PROBE AND UNIT VENT PERFORMANCE TESTING

A pressure probe test was performed to determine the "sphere of influence"

of an active vent under current operating conditions. This information was

considered to be useful in asse551ng the capability of the active venting
system in creating a barrier or "vacuum curtain” to the migration of

~ subsurface gases into the off-site area.

To effect this test five pressure probe wells were installed in March 1988

~around vent No. 116. Vent No. 116 vas chosen based on its effective

performance as stated in the SCS (1982) report. The pressure probe wells
wvere installed 25, 50 and 75 feet from vent No. 116 in various directions

as shown in {:;Eisu3=;:' Pressure probe vells No. 301, No. 302, and No. 303

vere all located 25 feet away and in the southeast, southwest and north
directions respectively. Pressure probe well No. 304 was fifty feet away

and in a southvest direction, and pressure probe well No. 305 was installed

seventy five feet away in a southwest direction. Pressure probe wells were

not 1nstalied to the east of the venting system header pipeline due to two

_main reasons:

o The access road and steep terrain to the east of vent No. 116
precluded installation of a pressure probe well

o The primary interest in gas migratioh vas to the west of the
vent toward the residential area rather than to the east of

the vent.

The depths of the different probes in each vell vas stated on table 2-1.

.The pressure probes were used tb collect continuous soil pressure data
during different phases of blower operation. Therefore the impacr of a
~ vacuum being drawn on vent No. 116 was continuously monitored by the

pressure probes. Even though the resulting data as presented characterizes

only a single active vent under specific circumstances of vent and blower
configuration, the data does indicate the presence of a sphere of influence
in the subsurface around vent No. 116 imparted by the vacuum extraction

process.
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The results from pressure probe wells No. 301, No. 302, No. 303 and No. 304
shov that the pressure probes responded to changes in piessures inducéd by
the opefation of vent No. 116. Pressure probe well No. 305 showed very
little effect (if any) caused by the Opération of vent No. 116.

There are two explanations for this lack of an effect at pressure probe

well No. 305:

o Vell No. 305 may have been installed in a cell of the refuse
vhich was not pneumatically connected to the sphere of

influence of vent No. 116.

o Vent No. 116 may not have a sphere of influence extending up
to seventy five feet.

Thé data obtained from the five pressure probe wells_cleérly shows that
there is an influence on the pressure probe wells caused by the operation

of vent No. 116. When the blower system vas on (vacuum or negative
pressure in vent No. 116) the pressure measured by the transducers was

negative, and this pressure vas reversed vhen the vent system was turned

off.
the course of the pressure probe testing.

It can be concluded that a "sphere of influence" could be effected at vent
No. 116 and that this vacuum condition would assist in providing a barrier
for reducing gas migration from the landfill to the west. Further, it can

be concluded that the radius of influence of vent No. 116 is at least fifty

feet in that pressure probe well No. 304 (a distance of fifty feet from
vent No. 116) showed an éffect vhereas pressure probe well No. 305 (at a
distance of 75 feet) did not. In that it is reported that most of the
steel vents are spaced at a distance of 75 feet on center, a radius of
influence of 40 feet will provide for some overlapping betveen active

vents.

To supplement the pressure probe tests, a unit vent performance test was

" also performed to determine the "curtain" effect of active vent Nos. 101

and‘103. The results are listed in _;;;gggﬁ;zg Here it can be observed

that as the valve setting on vent no; 101 was gradually opened: the pres-
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TABLE 3-12

SPHERE OF INFLUENCE TESTS ON VENT NOS. 101 AND 103

No. 101 No. 101 No. 102 No. 103 No. 102

Time of Vent valve Well pressure Vell pressure v Time of Vent valve Vell pressure
reading setting (in. of H20) - (in. of 820) reading setting (in. of H20)
1603 8 +1.50 k& 0537 8 +0.90
1620 8 +1.50 +1.10 0540 8 +0.90
1621 8 +1.50 +1.00 0541 6 +0.90
1623 8 +0.90 +1.00 , 0542 4 +0.90
1627 6 *k +1.00 0543 2 k%
1630 8 *k - +0.20- 0546 2 +0.20
1631 8 *k ‘ +0.10 0547 2 +0.00
1632 6 *k +0.00 - . 0548 2 -0.10
1639 6 -10.00 -0.30 : 0600 2 -0.20
Notes:

1. Steel Ventv#IOZ vas fully closed during these tests.
2. Vent settings: (1 = fully Opén 8 = fully Closed).
3. A% - Reading not taken.

4. 'One blower was operating during those tests.

(547)

8€ro
€0p
. Swy



sure in vent No. 101 dropped and eventually became negative. Simultan-
eously, as the valve setting on vent no. 101 was_being opened, the pressure
in vent No.‘102 correspondingly dropped until its pressure was negative
too. The conélusion to be drawn is that the influence of vent No. 101 is
capable of extending or oéerlapping vell No. 102 (located a distance of
approximately 75 feet away) at some elevation in the landfill. In other
words, a curtain or barrier to subsurface migration exists between vents
101 and 103 at some depth vithin the landfill.

A similar test was run on vent No. 103. Again the vent valve setting on
vent No. 103 was opengd. A corresponding drop in well head pressure vas
recorded at vent no. 102 located approximately 75 feet away. The conclu-
sion again to be drawn is that the "curtain" effect of vent No. 103 extends
at Iea;t up to vent No. 102 at some elevation in the landfill.

It vas the REM II team’s original inténtion»to proceed to test each active
.vent in the above described mannef; hovever, the relatively low head
vacuums obtained at vents progressively further removed from the blower
system (probably due to one blower being operational and the large number
of air leaks in the system) coupled with a shut-down of the blower system
by TNH personnel during the latter portions of the assessment program,
prevented the continuation of this task.

3.3 SURFACE FLUX EMISSIONS FROM THE LANDFILL

An estimate of the surface emissions from the landfill surface was per-
formed using flux boxes at ten locations on the landfill. The locations

are showvn in TEPSWES:3.] The ten stations vere chosen after a field survey
vas carried out on the landfill surface at grid intervals of>100 feet, as
discussed in section 2.3. '

Three rounds of flux box measurements were performed. One‘e;ch in December é?
1987 - January 1988, March 1988 and September 1988. During the second
round of surface emission measurements, some of the station locations were E;
modified slightly to afford sampling of areas with cracks in the landfill
w
©
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surface. The stations utilized in round two were repeated in the third

round of surface emission testing.

The samples obtained from each flux box were sent to a CLP laboratory for
analysis. The analytical results from the first round of sampling which
passed EPA QA/QC procedures are shown in table 3

" one (flux box station 402) of ten samples collected passed EPA QA/QC
procedures and this sample only showed the presence of acetone. This may . .
be due to the high detection limits reported by the laboratory. Round 2

;3&165 t can be seen that during round 2 the gases emitted from the landfill
surface wvere fewer in quantity and concentration than the volatile organic

compounds detgcted in the active and passive vents (section 3.1.3).

-However, the values obtained at station #407 (crack on the landfill surface

 near the meteorological station) showed that a variety of,compounds vere

- being emitted from this area including vinyl chloride, trans-1,2-
dichloroethene, tetrachloroethene, trichloroethene, xylene and toluene.
Round 3 flux box data is presented in table =i

5. 8A review of this table
shovs that surface emissions were detected at all but three flux box

sampling stations (No. 401, No. 402, No. 404).although once again the major

surface emissions from the landfill vere emanating from flux box location
No. 407. This flux box was placed ovér a "crack" in the landfill surface
approximﬁtely 3 inches wide and 18 inches long. The depth of the crack
could not be determined. The compounds detected at the other flux box
locations besides #407 are generally much fewer in number and concentration
although flux box location $410 in the center of L-4 also appears to have
elevated levels of surface emissions. Also of interest is to note the
compounds vhich appear relatively consistently in round 3'regardless of
'flux box location. Compounds falling into this classification are:

# of Stations
Compound : Detected

benzene

vinyl chloride
tetrachloroethene
trans-1,2-dichloroethene

[V e B e R
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Flux Box Data (R_ound 1)

TABLE 3-13

FB2

Sample Location FB402
Sample Number Sp41 Sp35
~ Volatiles

Vinyl Chloride ND ND
Chloroform ND ND
Bromoform ND ND
Methylene Chloride ND “ND
Acetone 9254 ND
2-Butanone ND ND
Chioroethane ND ND
Chloromethane ND NO
Bromomethane ND ND.
1,1-Dichioroethene ND ND .
1,1-Dichloroethane ND ND
1,2-Dichioroethane ND ND
Trans-1,2-Dichloroethene ND ND
Bromodichloromethane ND ND
Dibromochloromethane ND ‘ND
Trichloroethene ND ND
1,1,1-Trichloroethane ND ND
1,1,2-Trichloroethane ND ND
Trichiorofluoromethane ND ND
1,1,2,2-Tetrachiorogthane ND ND
Tetrachioroethene ND ND
Carbon Tetrachioride ND ND
1,2-Dichloropropane ND ND
cis-1,3-Dichloropropene ND ND
Trans-1,3-Dichloropropene ND ND
2-Chiorosthyhvinylether ND ND
4-Methyl-2-Pentanone ND ND
Acrolein ND ND
Acrylonitrile ND ND
Toluene ND " ND
Benzene ND ND
Chiorobenzene NO ND
Ethyibenzene ND ND
Tot Xylene ND- ND

Reported as ppb on a volume per volume (v/) basis.

FB2 is a fieid blank.

FB402 is a flux box from sampling station 402.
Refer to the appendices for analytical detection limits.

€00 SVM
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TABLE 3-14

Flux Box Data (Round 2)
Sample Location FB401 FB4e2 FB403 FB404 FB405 FB406 FB406 FB4o07 FB407
Sample Number Sp49 Sp45 Spd6 Spd3 Sp50 ‘ 5ps3 Dis3 Sp48 Du8
Chioromethane 7V 3u 7U 6U 6U 70 13U ow - 1920 U
Bromomethane . 4u 4V 40 . 3u o 3uU 4U 7V 6w 1020 U
* Vinyl Chioride 6U 5U 6U - 4U 5U " 166 E 13 20700 £ 20500
Chloroethane 5U 5V 6V 4u 5U 5U 10U 8w 1500 U
Methylene Chioride __Fq Fqa Faa Fqa Fa ' g Fq 5770 € _ Fq
Acelone Fg Fga Faa Fqa Fqa Fga Faa 3160 E Fg
Carbon Disulfide 2U 2u 2V 2U : 2U 2y 4u 3w 62 U
i,1-Dichloroethene 20U 2u 2U 2u 2u 2U 4 355 E 501 U
1,1-Dichloroethane 2U 2u 20 20 2U 14 1 1470 € 4% U.
Trans-1,2-Dichloroethene 2U vy 2U 2U 10 7 % 15000 E 6760
(hloroform - 1y 1y 2u 1u 1y 2v v 2w 407 U
1.2-Dichloroethane 2u 2 2u 1u 2U 2U 3u 3w 4% U
2-Butanone ' Fqa Fga Iw F Fea Fe Fga 2550 E Faa
1,1,1-Trichloroethane o 10 v 11U 1u 3 3 83 E 109 J
Carbon Tetrachloride 1y 1y 1V 1ty 1U 1u 2V 2.W 316 U
Vinyl Acetale 2 W 2w 2W 2U 2W 2 W AW 3w 559 W
Bromodichloromethane 1u 1 1v 1U 11U 1u 2V 2W 27 U
1,2-Dichloropropane 2U 2U 20U 11U 1u 20U 3u 140 E 429U
Trans-1,2-Dichloropropane . - 2u 2V 2V 1u 1u 2U v 2W a7 u
Trichloroethene ' 1u 1y 11U L) 1u 2 2J 4840 E 1180
Dibromochloromethane 1U 1u 11U 1u 1v tu 2V 1w 23U
1,1,2-Trichloroethane 1u v . 1u 1u 1v tu v 2u 34U
Benzene . 22U 22U 22U 2U 2V 2V 4 3w 123
cis-1,3-Dichloropropene 2U 20 - 2U 1V 1ty 2,u 3u 2 W 210
2-Chioroethylvinylether 2w 2w 2W 1w 1w 2w 3w 3w 453 W
Bromolorm 1v 2u 1u tu 1u 1u ) 1w 192 U
4-Methyl-2-Penlanone 2w 2 W 2W . W 2w 2w 3w 3w 481 W
Hexanone 2W 2W 2 W 1w 2 W 2 W W 3w s w
Tetrachloroethene 1v 1u 1u 1u 1u 19 18 8780 E 370
1,),2,2-Tetrachloroethane 1V 1u 1v 1u 1u 1v 20 2 W 29U
Towene ~ 20U 2u 20 2u . Fq (%) T faq 3U T
Chlorobenzene 2U 2U 2U tu 2J 2V 3u 2W 429 U
Elhylhanzena 2u . 2u 2 2u 1 2u v 3w 2w
Styr ' [ 2U 2U 1u v 2U 3u 3w 462 U
Tg EVIO €00 SVM 20 2'U 1u 3u 2 U 3u 3w s
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TABLE 3-14

U.
o

i

Flux Box Data (Round 2)
{continued)
Sample Location FB408 FB408d FB409 FB409d FB410 Blank Con Vent PL Vent
Sample Number Sp51 Sp52 Spd2 Spd7 SpS5 SpM Sp54 Sp0 .
Chioromethane Q) 7V 6V 70 8 U 70 7U 8 u
Bromomethane 40U 40 3v 44U 4U 40U 4U 4 U
Vinyl Chloride 6U 6V 50U 6U 6uU 6U 51 6U
Chloroethane 6U 6U 5U 6V 6V 6U 6U 6V
Methylene Chloride Fg Fqa fqa Fqa Fga .3 2U 2U
Acelone Fg F@ Fqa Fg Fga 15 Fqa Fa
Carbon Disulfide v 20U 20U 20U au 2U 3u v
1,1-Dichloroethene 2U 2U 2U 2V 2U 2U 2U 2U
1,1-Dichloroethane 2V 2V 2U 20 3V 2U 2V 2J
Trans-1,2-Dichloroethene 20 20U 20U 2V 20 20U av 2U
Chioroform 20U 20U 10U 20U 2 2U 20 LIV
1,2-Dichloroethane 2V 2V 2U 20U 2V 2U 11U 2U
2-Butanone Fqa : Fqa 2W 3w Fqa 3J Fqa Fga
-1,1,1-Trichloroethane 1U 1V 1v 1y 1U 1U 2V 2U
Carbon Telrachloride 1U 11U 14 1U 1u 11U 1U v
Vinyl Acelale 2W 2w 1U 2 W 2W 2W Jw vzw
- Bromodichloromethane v | V) 1V 1u 1U 1V 1U v
1,2-Dichloropropane 2U 20 lU‘ 2V 2V 2U 20U 2U
Trans-1,2-Dichloropropane 2y 20 1V 2y 2u 20 2u 2U
Trichioroethene 2V 1U 2U 10U 20 1U 2V 2U
Dibromochioromethane 1V 1u 1u 1V 11U 1 tu 1u
1,1,2-Trichioroethane v 1v 2W 1U v 11U 2V 2u
- Benzene 2U 2u 1V 2U 1v 2v 3u 3y
astaDtchloropropene 20U 2 2w 22U 2V 20U 20U 24
2-Chioroethytvinylether 2V 2W 2W 2W 2w 2W 2W 2U
Bronfolorm 1u v 1V 1v tu tu tu v
4-Methyl-2-Pentanone 2w 2w 1v 2W 2w 2w 2w 2V
Hexanone 2W 2W 2V 2W 2W 2 W 2W 2V
Tetrachloroethene 1 tu 11U 1u 1 1u 1U 1u
1,1,2 2-Tetrachloroethane 11U 1V 11U 1U 1V 1U 1V 1U
Toluene 2Uu 2U 20U 2V Fqa 3 Fqa 2U
Chlorobenzene 2u 2v 1u 20 10 20 2U 2u
Ethylbenzene 2Uu 20 22U 2u k'] . 2U 13 2U
Chennn 2U 22U 2U 22U 2U 2 24U 22U
22U 2U 2u 22U n 2u 2 2U
vvIo €00 .S’VM. otherwise. -

indicates compouna was analysed for, bul not detecled at the value shown.
ndicales thal the vahia was aslimalted

B = indicates thal the analyte was found in the blank.
= indicates that the concentralion of the an:dvie excendnd tha caltety e o8
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TABLE 3-15
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Flux Box Data (Round 3)

. Sample Location #401 #402 #403 #404 #405 #406 #406 #407 #407 #408 #409 T #410
Sample # 040 036 009 o111 044 049 023 045 001 054 047 027
Vinyl Chioride 093U 093U 093U 033U 105 470 093U 320 209 405 02 m
1,1 Dichloroethene 076U 076U 076U 076U 082U 082U 076U 167 830 0%V 0%20 119
Methylene Chioride 5.05 726 836 110 116 9.75 23 usU 5% 9.13 1.90 26

Tans-12Dichoroethene 073U 073U 073U 03U 275 208 073U 159 125 292 089U 277
1,1-Dichloroelhane 066U 066U 065U . 066U 08U 513 066U 408 3% 08U 08U 372
Chiorolom 130U 13U 130U 130U 15U 158U 175 158U 291 158U 159 158U
1,).1-Trichioroethane 108U 108U 108U 108U 131U 131U 108U 804 769 BV 131U 182

' CaponTeachoide 171U 171U MU 171U 208U 208U 171U 208U 208U 208U 208U . 208U
Bynzene 1250 1250 23 125U 231 429 125U  203° 242 2.6 282 19
1,2-Dichoroethane 081U 081U 081U 081U 09U 09U 081U 283 098U 088U 098U 555

Trichioroethens 073U 073U 073U  O7U 083U 133 073U 089U 861 089U 085U 348
Bromodichioromethiane 1270 127U 127U 127U 155U 155U 127U - 1550 1550 155U 155U 155U
1,1,2-Trichloroethane 1250 1250 1250 1250 152U 152U 125U 152U 1520 152U 1520 1520
Teprachioroethene 081U 081U 081U 081U 099 6.7 115 13 484 1.23 385 109
Chiorobenzene 252U 250 252U 2820 483 110 2520 A7 24 306U 306U 106
1022 Telachioroethane 132U 132U 132U . 1320 16U 16U 268 16U 16U 16U 53 1M
mico  SPTO €00 - SYM o smebasi



Elevated concentrations of the following compounds wvere detected during

round 3 flux box sampling:

vinyl chloride
1,1-dichloroethene
1,1-dichloroethane
-1,2-dichloroethane

trans 1,2-dichloroethene
trichloroethene
tetrachloroethene
benzene

chlorobenzene
1,1,1-trichloroethane

00 O0O00O0OO0D0ODO0OO0

Again, it can be seen that the chemicals detected in the surface flux are,
for_the most part, the same ones detected in the on-site gas vents. All of
the chemicals listed above were detected at both of these locations.

The flux box data from round 2 was used to calculate surface flux rates for
the volatile organic compounds from the landfill. These flux rates are
shown in'tib'iz"

Flux rates are used to portray the data in terms of
concentrations of chemical released to the ambient air per unit area of the
landfill surface per unit time. Data in this format is utilized in
conducting the base}ine Public Health Evaluation (section 7.0).

In the interpretation of the data presented above, it should be noted that
there are also surface cracks (similat to those evidenced at flux box
station #407) on the sides of the landfill vhich may be venting volatile
organic compounds to the ambient air. Flux measurements were not taken at
these sideslopes due to the physical dangers involved in setting up a flux
| box on the sideslopes, which in some cases vere 1:1. Therefore the
estimated flux presented in table 3-16 should be treated as conservative,

and the actual total emission from the landfill surface should be expected
to be greater.

€00 SVM

9% T0
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TABLE 3-16
Flux Emission Rate from the Landfill Surface During Round 2

Fiux Box LD No.

Compound 461 402 403 404 405 406 407 _ 408 ' 409 40 -
Vinyl Chloride . . . . . 578E«03  1.05E406 . -

Methylene Chioide - - - . - 401E+05 . -

Acelone . . . . . - 150Es05 - .

1,1-Dichloroethene - . . . . ' . 281E +04 - -
" 1,1-Dichloroethane - . . . . ~ 8.09E+01 119E05 . -

trans-1,2- Dichloroethene- - - - - - 293E+03  5.36E+05 - -

Chloroform - - - . - | - - . , S 1.95 E+02
2-Butanone . - - - - . 1.50E405 - S
1,1,1-Trichloroethane - - . . - . 327E402 1.19E+04 - -

1,2-Dichloropropane - . . . - . 1.29E+04 - . .
Trichioroethene - - . - - ©215E«02  1.27E+05 - -

Bozeno - - - - - ~ 786 E403 |

mm . - . . . 258E03  457E4S 1.36 E+02

Chiorobenzene - : - . 1.84 E402 . ' - . 9.21 E402
Ethybenzene . ) S i 868E+01 i : i . 330E40
xylenes (Tolal) . - . . - - - - - 6.17E+03

*—* Emission rale is 0.00 E+0 -
) == =y square meter per day o
LVYT0 €00 SVM - urd conditions of P=1 almosphere and T=70 F



3.4 LANDFILL GAS MONITORING DATA

3.4.1 BACKGROUND

Four landfill gas monitoring wells were installed at the Port Vashington
site by the REM II team.

The installation of these vells-was described in
section 2.4.

These wells are numbered EPA LFG 201 to EPA LFG 204.

Information about these vells is provided in tgbl S 3-%7 and 3-1' hiiiu:e %
R, S ARy NN
‘hovs the locations of these monitoring wells.

All of the newly installed landfill gas monitoring wells vere located to
the vest of the landfill because this was the major area of concern. Prior
to the installation of the active venting system this portion of the study

area vas reported to have experienced methane gas migration from the
landfill.

Bach EPA LFG vell vas fitted vith four probes located at different depths.

in the vell. The probes vere labeled A’ (generally ten to thirty-five feet
below grade); A (thirty-five to sixty-five feet); B (hinety to one hundred

feet); and C (one hundred and fifteen to one hundred and thirty feet).

Detailed descriptions, speciflcatiohs, boring logs and ‘as-builts’ are
contained in Appendix G.

The Towvn of North Hempstead landfill gas wells were designed to serve in a
complimentary role of ground vater level measurement. This facility for
ground vater level measurement was incorporated 1ht9'on1y one of the
landfill gas monitoring wells constructed by the REM II team (EPA LFG 202).
The need for water level measurements in the other EPA wells (LFG 201, LFG
203 and LFG 204) wvas not considered to be of prime importance as thé ground
wvater monitoring wells installed by the REM II team (EPA #101 to EPA #111)

=

provided this capability. 2
o

3.4.2 SOIL DATA FROM THE WELL INSTALLATION f3
_ ‘ - °
Soil samples were collected using split spoon liners during the installa- =
[ee)

tion of the EPA LFG wells and forwarded to the CLP laboratory For analysis.
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TABLE 3-17

WELL LOCATION SUMMARY

Apprbximate
Distance to Edge

_ of Refuse
Well Number (ft) Location
EPA LFG-201 80 Opposite 67 Wakefield Avenue
EPA LFG-202 - 80 North Hempstead County Club

» : 13th Tee : -

EPA LFG-203 820 North Hempstead County Club

. 17th Tee -
EPA LFG-204 990 Opposite 40 Vakefield Avenue
TNH-1 500 Back of 54 Vakefield Avenue
TNH-2 1,050 North Hempstead County Club
TNH-3 200 North Hempstead County.CIUb
TNH-4 S0 Port Washington Landfill
TNH-5 450 Guilford Road - by Vyndham

‘and Vakefield

TNH-6 300 Opposite 6 Vyndham Vay
TNH-7 200 Port VWashington Landfill
(634)

6VT0 €00 SVM



TABLE 3-18
VELL CONSTRUCTION ELEVATIONS - AS-BUILT DATA

ELEVATIONS (FT. MSL)

LFG " Ground Water Top of Screen Gas Probe Elevations** (MSL) Ground Surface Elevation
Vell No. Table (MSL) Elevation (MSL) - TA A B C (MSL)
EPA 201 - - 132 105 65 40% _ 155
EPA 202 , 23 14 | 119 88~ 58 28 153
EPA 203 . - | 142 118 56 38 | 153
EPA 204 - - 180 145 105 71 | 200-
T™™H 1 22 | 25 - 148 8 26 173
TNH 2 41 ' 30 - 151 101 56 160
TNH 3 28 20 - 150 - 85 30 | 160
TNH 4 33 19 - 104 74 34 : 152
TNH 5 19 : 17 - 152 92 27 172
TNH 6 24 17 - 159 99 34 177
TNH 7 19 18 - 15 8 29 168

"_" - Not applicable.

*
]

Probe was inoperable

*x Elevation is reported at bottom of probe

(631)

0GT0 €00 SVM
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table 3-19} Additional
Al A Nk s acih.

samples were collected via split-spoon and field screened for headspace

‘The results of these analyses are presen;ed in table3-

characteristics using'an BNu and OVA (see section 4.1.1). The data from
these field analyses were used to develop the boring logs which are

presented in Appendix H

The primary purpose of these samples was to determine if contaminants,
specifically volatile organics, were present on off-site soil particles. A

reviev of'}g&}ﬁhggggi‘ ovever, shovs that in only a very limited number of

 ‘cases were any volatile organics detected in the soil.samples and vhen a
compound waa detected it was at very lowv levels, usually at or below the
detection limit. This necessitated only estimated values being reported.
Interestingly, the,ﬁNu and OVA results indicated the presence of volatiie
organic compounds in the headspace associated with these samples.

3.4.3 GAS SAMPLING AND ANALYSIS

Landfilllgas samples vere collected from eleven landfill gas monitoring
wvells. Some wells were installed by the Town of North Hempstead (TNH #1 to
TNH #7) and some vere installed by the EPA (LFG 201 to LFG 204). As
previously discussed, samples from these locations have been collected to
date on three different occasions by the REM II team. The analytical

~ results of these efforts are presented on fEUIN ¥ 323

summarizes all of this data by depicting only those compounds vhich wvere
detected and the respective locations vhere the compounds were found.
Appendix I contains the rawv data collected during all three rounds of
landfill gas sampling.

] b2 ¥inclusive) represents a display of some of the landfill gas
data from rounds 1,2 and 3. The figures are "dot plots" of the concentra-
tions of the various chemical compounds detected. The larger the "dot" the
larger the concentration as denoted in the figure key. Six different
chemicals_have been chosen to be depicted in this manner:

o trichloroethene ‘ .
o 1,1,1-trichloroethane » -

3-48
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TABLE 3-~19

ANALYTICAL RESULTS FROM SOIL SAMPLES COLLECTED
DURIMNG INSTALLATION OF EPA LFG 201 TO EPA LFG 204

Sampling Interval t Moisture

Well No. Below Grade (ft.) ' Results Content

EPA LFG 201 - 20 to 24 ~No volatile organic compounds detected 15
50 to 54 No volatile organic compounds detected ‘ 8
100 to 104 No volatile organic conpouhds detected 14
126 to 130 No volatile organic compounds detected _ 12

EPA LFG 202 29 to 34 Toluene detected at a concentration of 2J 13
60 to 65 Toluene detected at a concentration of 5J 13
90 to 95 No‘vciutilo organic compounds detected 15
120 to 125 Tetrachloroethens detected at a concentration of 2J 10

Toluene detected at a concentration of 2J

EPA LFG 203 10.5 to 15.5 No volatile organic compounds detected 9
29.5 to 34.8 No volatile organic compounds detected 6
92 to 97 No volatile organic compounds detected ‘ 10
110 to 115 No volatile organic compounds detected 12

EPA LPFG 204 15 to 20 No vélntilo organic compounds detected . 15
S0 to 355 No volatile organic compounds do;&ctod ) 2
90 to 95 No volatile organic compounds detected 2
124 to 129 2-butanone detected at a concentration of 10J 1

Notes:

All concentrations are reported in ug/kg.

J = Estimated concentratjon. - (716)

€00 SVM
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TABLE 3-20
Landfill Gas Monitoring WeHl Results (Round 1)

Sample Location 6A 6C 7A 78 201D 202A 2038 203C 204A
Sample Number Sp29 Sp3t Sp18 Sp19 Sp02 Spo4 Sp22 Sp23 Spo7
Volatiles .
Vinyl Chloride FQA - FQA FQA FQA FQA FQA FQA " FQA FQA
Chioroform | ND  ND ND ND ND  ND ND ND ND
Bromoform ND ND ND ND ND - ND ND ND ND
Methylene Chloride ' ND ND- ND ND ND ND ND ND ND
Acetone o FQA FQA FQA FQA FQA FQA FQA FQA FQA
2-Butanone | FQA FQA FQA FQA FQA FQA FQA FQA FQA
Chloroethane FQA' FQA FQA FOA FQA FQA FQA FQA FOA
- Chloromethane FQA FQA FQA FQA "FQA  FQA FQA FQA FQA
Bromomethane : FQA FQA ~ FQA FQA FQA FQA FQA FOA  FQA
1,1-Dichlorosthene ‘ ND ND ND FQA ND ND  FQA ND  FQA
' 1,1-Dichloroethane - ND ND ND - ND ND 385  ND 25  ND
1,2-Dichloroethane 'ND ND ND ND ND ND ND ND ND
‘Trans-1;2-Dichloroethene ND ND ND ND ~ ND ' ND ND ND ND
~ Bromadichloromethane ND ND ND ND ND ND ND  ND ND
Dibromochloromethane | ND ND ND  ND ND ND  ND ND ND
Trichloroethene | | ND ND ND ND ND 119 24 ND ND
1,1,1-Trichloroethane , " ND ND 152 ND ND 612 198 194 7
1,1,2-Trichloro§thane ND ND ND “ND ~ND ND ~ ND ND . "ND
Trichlorofluoromethane FQA FQA FQA FQA FQA 'FOA FQA FQA FQA

¥STO €00 S¥M ND ‘ND ND ND ND ND  FQA . ND ND




Landfill Gas Monitoring Well Results {Round 1)

TABLE 3-20

(continued)
Sample Location 6A 6C 7A 78 201D 202A 203B  203C 204A
Sample Number Sp29 Sp31 Sp18 Sp19 Sp02 Sp04 Sp22 - S§p23 Sp07
Tetrachloroethene 3 14 ND ND 123 614 478 123 131
Carbon Tetrachloride ND ND ND ND ND ND ND ND ND
1,2-Dichloropropane ND ND ND ND ND ND ND ND  ND
cis-1,3-Dichloropropene ND ND ND ND ND ND ND ND ND
Trans-1,3-Dichloropropene ND ND ND ND ND ND ND ND FQA
2-Chloroethylvinylether ND FQA FQA FQA FQA ND FQA FQA "ND
4-Methyl-2-Pentanone ND FQA FQA FQA FQA ND FQA . FQA ND
Acrolein ND ND ND ND ND ND ND ND * FQA
Acrylonitrile ND FQA ND ND ND  FOA  720B ND ND
Toluene ND ND ND ND - ND ND  ND ND ND
Benzene ND ND ND ND ND, ND ND ND . ND
Chlorobenzene ND ND ND ND ND ND ND ND ND
Ethylbenzene  ND ND  ND ND ND ND ND ND ND
Tot Xylene ND ND ND ND ND ND  ND ND ND

All concentrations are shown in parts per billion on a volume by volume basis. Values have been rounded to nearest whole number.
Only data which has passed EPA data validation procedures are shown. -

ND
B

J
FQA

estimalted value
Failed quality assurance

[ (I T

SSTO €00 gy

not detected. Refer to the appendices for individual sample detection limits.
compound was detected in blanks



| TABLE 3-21
Landfill Gas Monitoring Well Results (Round 2)

9ST10

Sample Location 1A 18 1Cc 2A 28 2C 3A 3B ac 4A 48 ac
Sample Number Sp13  Spi4 Sp16 Sp17 Sp18 Sp19 Sp20 Sp21 Sp22 Sp23 Sp24 Sp26
Volatiles '

Vinyl Chioride ND ND ND ND ND ND ND ND ND ND ND - = ND
Chlorolorm ND 2 ‘ND ND ND ND ND 3 ND ND ND ND
Bromolorm ND ND ND ND ND ND ND ND ND ND ND ND
Methylene Chloride ND ND ND ND Fqa 229 ND Fqa ND ND ‘ND ND
Acetone Fqa Fqa Fqa Fqa Fqa Fqa .Fqa Fqa Fqa Fqa Fqa Fqa
2-Butanone ND ND ND ND. ND ND ND ND ND ND ND ND
Chioroethane ND ND ND ND ND ND ND ND ND ND ND ND
Chioromethane ND ND ND ND ND ND ND ND ND ND ND - ND
Bromomethane ND ND ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethene ND ND 2 ND ND ] ND 2) ND ND ND ND
1,1-Dichloroethane ND 5 27 ND ND 9 ND 16 7 ND ND ND
1,2-Dichloroethane ND ND ND ND ND ND ND ND ND ND ND ND
Trans-1,2-Dichloroethene "ND ND 17 ND ND 2 ND 2 5 ND ND ND
Bromodichloromethane ND ND ND ND ND ND ND ND ND ND ND ND
Dibromochloromethane ND ND ND ND ND ND ND ND ND ND ND ND
Trichloroethene ND .2 5 ND ND 2 ND 6 ND ND ND ND
1,1,1-Trichloroethane 5 70 8 3 10 101 2 72 6 ND Fqa ND
1,1,2-Trichloroethane ND ND ND ND ND ND ND ND ND ND ND ND
Trichlorofluoromethane ND ND ND ND ND ND ND ND ND ND N . ND
1,1,2,2-Tetrachlorosthane ND ND ND ND ND ND ND ND ND Fqa ND ND
Tetrachloroethene 15 10t a1 Fqa Fqa 30 Fqa 89 Fqa ND 20 Fqa
Carbon Tetrachloride ND ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichloropropane ND ND ND ND ND ND ND ND ND - ND ND ND
cis-1,3-Dichloropropene ND ND ND ND ND ND ND ND ND ND ND ND
Trans-1,3-Dichloropropene ND ND ND ND ND ND ND +ND ND ND ND ND
2-Chigyoethyiinylether ND ND ND ND ND ND ND ND ND “ND 'ND ND
4-Methyl-2-Pentanone ND ND ND ND ND ND- ND ND ND ND ND ND
Acrolein ND ND ND ND ND " ND ND ND ND- ND ND ND
Acrylonitrile ND ND ND ND ND ND ND ND ND ND ND ND
Toluene ND ND ND ND ND ND ND ND ND ND ND ND
Benzene ND ND ND ND ND ND ND ND ND ND ND ND
. Chiorobenzene ND ND ND ND ND ND ND ND ND ND ND ND
Ethybenzene ND ND ND ND ND ND ND ND ND ~ND ND ND
Tot Xylene . ND ND ND ND ND ND ND ND ND ND ND ND

€00 SYM



TABLE 3-21
Landfill Gas Monitoring Well Results (Round 2)

LSTO0

(continued)
Sample Location 5A 58 5C 6A 68 6C 7A 78 7C 2018 201C 202A
Sample Number Sp27 Sp28 Sp29 Sp30 Sp31 Sp32  Sp33 Sp34 Sp36 Spo1 Sp0o2 Spa/4
- Volatiles_ A
Vinyl Chioride ND ND ND ND ND ND - ND ND ND ND ND ND
Chiloroform ND ND ND ND .~ ND u ND 3 ND ND " ND 8
Bromoform ND ND ND ND ND ND ND ND ND ND ND ND
Methylene Chloride Fqa ND ND ND ND ND ND ND Fga . ND ND ND
Acelone Fqa Fqa Fqa ND Fqa Fqa Fqa 166 Fga Fqa Fqa Fga .
2-Butanone ND ND ND ND ND ND ND ND ND ND ND ND
Chloroethane ND ND ND ND ND ND ND ND ND ND ND ND
Chloromethane ND ND ND ND ND ND ND ND ND ND ND ND
Bromomethane ND ND ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethene ND ND ND ND ND ND ND 1 ND ND ND 10
1,1-Dichloroethane ND ND ‘ND ND ND ND ND 54 ND 2 ND 129
1.2-Dichlorosthane ND ND ND ND ND ND ND ND ND ND ND "ND
Trans-1,2-Dichloroethene . ND ND ND ND ND ND ND ND ND ND ND 68"
Bromodichioromethane ND ND ND ND ND ND ND ND ND ND ND ND
Dibromochioromethane ND ND ND ND ND ND ND ND ND ND ND ND
Trichloroethene ND ND 1 ND ND ND ND ND ND ND ND - K7}
1,1,1-Trichioroethane Fqa Fqa Fqa Fqa 370 Fqa Fqa 692 Fqa 10 24 258
1.1,2-Trichlorosthane ND ND ND ND ND ND ND ND ND ND ND ND
Trichloroluoromethane ND ND ND ND NO ND ND ND ND ND ND ND
1,1,2,2-Telrachlorosthane ND - ND ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene Fqa Fqa Fqa Fqa 500 2 Fqa 62 Fga 14 16 292
Caibon Telrachloride ND ND ND ND ND ND ND ND ND ND ND ND
~ 1,2-Dichloropropane ND ND 2 ND ND ND ND ND . ND ND ND 10
cis-1,3-Dichloropropene "ND ND ND ND ND ND ND ND ND ND ND ND
Trans-1,3-Dichloropropene ND “ND ND ND ND ND ND ND NOD ND ND ND
2-Chlagoethyhvinylether ND ND ND ND ND ND ND ND ND ND ND ND
4-Methyl-2-Pentanone ND ND ND ND ND ND ND ND ND ND ND ND
Acrolein ND ND ND ND ND - ND ND ND ND ND ND ND
Acrylonitrile ND’ ND ND ‘ND ND _ ND ND ND ND ND ND ND
"Toluene ND ND "ND ND ND ND ND ND ND ND ND ND
Benzene ND ND ND ND ND ND ND - ND ND ND ND ND
Chlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND
Ethybenzene ND ND ND ND ND ND ND ND ND ND ND ND
Tot Xylene ND ND ND ND ND ND ND ND ND ND ND ND

€00 SYM



TABLE 3-21
Landfill Gas Monitoring Well Results (Round 2)

. (continued)

 Sample Location 2028 202C 203A 2038 203C 204A 2048 204C Blank Blank Blank
Sample Number Sp05 Sp06 Sp07 Sp08 Sp09 Spl1o Spit Sp12 Sp39 Sp37 Sp3s
Volatiles :
Vinyl Chioride ND ND ND ND ND ND ND ND ND ND ND
Chilorolorm -ND 6 ND ND u ND uJ 4 ND ND ND
Bromolorm ND ND ND ND ND ND ND ND ND ND ND
Methylene Chioride Fqa ND. ND ND ND ND ND ND 68 Fqa 87
Acelone Fga Fqa Fqa Fqa Fqa 613 Fqa Fqa 169 Fqa - 14
2-8utanone ND ND ND ND ND ND ND ND ND ND ND
Chioroethane ND ND ND ND ND ND ND ND ND ND ND
Chioromethane ND ND ND ND ND ND ND ND ND ND ND
Bromomethane ND ND ~ ND ND ND ND ND ~ ND ND ND ND
1,1-Dichloroethene 9 3 ND ND ND ND ND ND ND ND ND
1,1-Dichioroethane M 326 ND " 12 ND ND ND ND ND ND
1,2-Dichlorosthane ' ND ND ND ND ND ND ND ND ND NOD ND
Trans-1,2-Dichloroethene 21 10 ND ND 4 ND ND ND ND ND - ND
Bromodichioromethane ND ND ND ND ND ND ND ND ND ND ND
Dibromochloromethane : ND ND - ND ND ~_ND ND ND ND ND ND ND
Trichloroethene . “ ND 9 . 6 ND  ND ND ND ND ND
1,1,)-Trichioroethane - 30 26 ND 9% 68 <) 25 46 18 ND ND
1,1.2-Tiichloroethane ND ND ND ND ND ~ ND ND ND ND ND . ND
Trichlorolluoromethane ND ND ND ND ND ND ND ND ND ND ND
1,1,2,2-Telrachloroethane A ND ND - _ND ND ND ND ‘ND ND ND ND ND -
Terachlorosthene 208 - 129 Fqa 105 76 75 53 74 2 u N

- Carbon Tetrachloride ND ND - ND ND ND ND ND " ND ND ND ND
1,2-Dichloropropane ‘ND pA| ND ND ND ND ND ND ND ND ND
cis-1,3-Dichloropropene - ND "ND ND ND. ~ ND ND ND ND ND ND ND
-Trans-1,3-Dichloropropene ND - ND ND ND ND - ND ‘ND ._ND ND ND ND
2-Chioroethytvinylether ND ND ND ~ND ND ND ND ND ND ND ND
4-Methyl-22Pentanone ND ND ND ND - ND ND ND ND ND ND ND
Acrolein . ND ND ND ND ND ND ND ND ND ND ND
Acrylonitrile ND ND ND ND ND ‘ND ND ND ND ND ND
Toluene : ND ND ND ND ND ND ND ND ND ND ND
Benzene ND ND ND ND ND ND ND ND ND ND ND
Chlorobenzene ND ND ND ND ND ND. ND ND ND ND ND
Ethybenzene v ND ND ND ND ND WD ND ND ND ND ND
Tot Xylene ND ND ND ND ND ND ND ND ND ND ND

8gT0 €00 SYM 1 billion on a volume per volume basis. Fqa = failed assurance quality Values shown have been rounded

andices for individual sample detection J = estimated value lo nearesl whole number,

-



. TABLE 3-22
Landfill Gas Monitoring Well Results (Round 3)

Sample Location 1A 18 1C 2A 28 2c 37 3B ac 4A 48 - 4C

_ Sample Number _ 060 056/059 058 028 - 018 041 033 003 015 048 - 0101029 024
Compounds ' _
Viyl Chloride 093U 083U 083U 083U 093U 093U 113U 093U 093U 604 . 113U 093U
1,1-Dichloroethene 076U 070 333 076U 076U 076U 092U 113 076U 092U 109 0.76U
Mathylene Chioride 120U 1200 223 1200 120U 120U 146U 120U 165 137 129 120U
Trans - 1,2-Dichloroethene 073U 073U 073U 073U 073U 073U 0.89 U 0.73U 073U 100 089U 073U
1,1-Dichloroethane 066U 373 26.1 066U 066U 308 08U 59 332 8.23 212 066U

-~ Chloroform © 1300 207 130U - 130U 130U 164 15U 13U 130U 158U 158U 130U
1,1,1-Trichioroethane A8 6495 8.1 2.18 108U 364 131U 266 350 131U 223 108U
Carbon Tetrachioride 17U 171U 11U 171U 171U 171U . 208U 171U 111U 208U 208U 171U
Benzene 125U 125U 125U . 125U 1250 - 125U 151U 125U 125U 403 151U 1250
1,3-Dichloroethane 081U 081U 081U 081U 081U 081U 098U 081U 081U 098U “ 098U = 081U
Tichoroothene 073U 107 296 07U OBU 073U 089U 184 073U 083U 089U 073U
-e:bmodiauoromen?am 12700 127UV 1270 - 1270 - 127U 127U 155U, 127U 127U 155U 155U 1270
112 Trichoroethane 125U 125U 125U 125U 125U 125U 152U 125U 125U 152U 152U 125U
Tevachioroethene 400 116 914 33 278 103. 3.7 45.1 350 544 38.99 081U
Chiorobenzene 25U 2520 252U 252U 252U 252U 306U 252U - 252U 306U 306U 252U

~ 1,1, 2-Tatrachloroethane 132U 132U 1320 - 132V 132U 132U 16 U 132U 132U 1985 16 U 1.32U




TABLE 3-22
Landfill Gas Monitoring Well Results (Round 3)

P

132U

132U

16 U

(continued) ‘
Sample Location SA 5B sC 6A 6B 6C 7A 78 7C 201B
Sample Number 026 030 019 050 052 037 017 020 038 007
Compounds
Vinyl Chloride 093U 093U 093U 093U 093U 093U 113U 113U - 113U 113U
1,1-Dichloroethene 076U 076U 076U 076U 0.76 U 0.76 U 092U 9.01 092U 092U
Methylene Chiloride 120U 120U 120U 120U 142 151 146U 266 146U 146U
Trans - 1.2-Dichloroethene 073U 0.73U 0.73V 0.73U 0.73U 073U 083U 089U 08U 089U
1,1-Dichloroethane 066U 1.96 066U 066U 066U 066U 08U 263 08U 122
Chioroform 130U 2.14 130U 148 130U 130U 158U 3.00 158U 158U
1,1,1-Trichloroethane 112 524 4.86 378 165 752 1310 252 100 144
Carbon Tetrachloride Ny 17U 1.1y 171U 171U 171U 208U 208U 208U 208U .
Benzene 1250 125U 125U 125U 125U 125U 161 151U 151U 1510
1,2-Dichloroethane 081U 5.34 081U . 081U 081U 081U 098U 297 098U 098U
Trichlorogthene 073U 073U 0.73U 073U 073U 073U 089U 089U 083U 089U
 Bromodichioromethane 127U 127U 127y 127U 127U 127U 155U 155U 155U RET
~ 1,1,2-Trichloroethane 1250 1250 125U 125U 125U 125U 152U 152U 152U 152U
Tetrachloroethene 3560 407 721 210 178 194 9.62 89.7 804 150
Chlorobenzene 252U 252U 252U 252U 252U 252U 306U 306U 306U 306U
1122 Terachoroethane 132U 1320 132U 1320 16 U 16 U

16 U

09T0 €00 SVM



TABLE 3-22
Landfill Gas Monitoring Well Results (Round 3)

(conlinued)

Sample Location 201C . 202A 2028 - 202C 2038 203C 204A 204B 204C Blank
Sample Number 042 014 - 032 039 043 002 a3s 022 031 051
Com nds

Vinyl Chioride - 113U 113U 113U 113U 1130 113U 113U 113U 113U 093U
1,1-Dichioroethene 198 188 160 178 836 6.10 092U - 092U 082U 0.76 U
Methylene Chioride 146U 149 16.0 an 3.12 352 1460 145U 146U 505
Trans - 1,2-Dichioroethene 089U 089U 089U 089U 089U 089U 089U 089U 089U 073U
1,1-Dichioroethane 08U 721 602 138 875 129 08U 08U 08U 066U
Chloroform 158U 6.85 567 646 351 301 158U 158U - 283 130U
1,1,1-Trichloroethane 4185 147 144 131U 575 727 196 125 27 . 108U
Carbon Telrachioride 208U 208U 208U 149 208U 208U 208U 208U 208U 171U
Benzene | 151U 151U 156 186 151U 162 151U 151U 151U 125U
1,2-Dichloroethane 098U 098U 098U 098U 098U 098U 098U 098U 098U 081U
Trichloroethene 089U 143 8.79 105 5.65 524 089U 089U 089U 0.73U
Bromodichloromethane 155U 15U 1550 155U 155U 155U 155U 155U 155U 1270
|,1,2-‘nmo:pemam 1520 152U 152V 152U 152U 1520 -~ 152U 152U 152U 125U
“Tetrachloroethene 185 738 174 498 04 ° 105 289 - 46 627 081U
Chiorobenzene - 306V 3.06U 306U 306U 306U 306U 306U 306U 306U 252U
1,1,2.2-Teachioroethane =~ 1.6 U 16U 16 U 16U 16U 16U 16U 16U 16U 132U

All rasa lts ara in parts ner hillion on a volume per volume basis. .
oted. Reler lo the appendices for individual sample delection limits.
.T9T0 €00 SVM



TABLE 3-23
Summary of Landfill Gas Well Data for Rounds 1, 2, and 3

. Round 1 - Round 2 » : Round 3 .
Compound  Shallow  Medium Deep Shalow  Medium  Deep Shallow  Medium  Deep
Detecled Well 1.D. Probe Probe Probe Probe Probe Probe Probe Probe  Probe

"~ 1,1-Dichioroethane TNH-1 » . 5 27 ' 4 26
TNH-2 _ 9 B 3
TNH3 - | | 16 7 . s 3
TNH4 ‘ . 8
CTNHS | - | , 2
TNH-7 | | _ 54 " %
LFG-201 - . - o2y - 1
LFG-202 385 . : 129 74 326 2 e 138
LFG-203 , 25 1" 12 9
Trichloroethene TNH-1 . 2 5 1 3
TNH-2 2
TNH-3 | 6 ' 2
| TNH5 | 1
LFG-202 19 ' 34 14 25 14 9 10
| ‘ LFG-203 u 9 6 6 5
1,1,1-Trichloroethane TNH-1 ‘5 70 83 2 65 87
TNH-2 ' 3 10 101 .2 3
TNH-3 R 2 72 6 - Y 3
TNH4 | ' o - - 2
o | . , | -
<919 £0p 5 _ 1 52 5




Summary of Landfill Gas Well Data for Rounds 1, 2, and 3

TABLE 3-23

(continued)

. Round 1 Round 2 Round 3
Compound Shallow  Medium Deep Shatlow Medium Deep . Shallow Medium Deep
Detected Well 1.D. Probe  Probe Probe Probe  Probe Probe Probe Probe  Probe
110 Trichiorothane ~ TNH-6 | 370 4 16 8
(contimed) TNH-7 152 692 252 10

LFG-201 10 24 1 42
LFG-202 612 258 30 226 147 144
LFG-203 198 194 %0 68 58 73
LFG-204 79 23 25 46 20 12 22
~ 1,1-Dichloroethene TNH-1 2 EEE 3
*TNH-2 14 1
TNH-3 24 1
TNH-4 1
TNH-7 1 9
LFG-201 2
LFG-202 10 9 31 19 16 18
: LFG-203 8 6
Teachioroethene TNH-1 15 104 81 0 16 91
TNH-2 30 3 3 10
TNH-3 89 3 45 3
TNH-4 20 5 39
TNH-5 : 4 49 7
(€970 €00 Sun 3 14 500 2 21 18 19




TABLE 3-23
Summary of Landfill Gas Well Data for Rounds 1, 2, and 3

{continued) .
Round 1 . . Round 2 Round 3
Compound ‘ Shallow  Medium Deep Shallow Medium Deep Shallow Medium Deep
Delecled Well L.D. Probe  Probe  Probe Probe  Probe  Probe Probe  Probe  Probe
Tevachiorosthene TNH-7 62 | 10 K 8
{oontinued) LFG-201 . 123 | 14 6 15 19
LFG-202 614 ) | 292 208 129 w8
LFG-203 47 123 _ 105 76 ' 104 105
LFG-204 131 | 7. 53 74 29 45 63
Chlorolorm | TNH-1 2 B 2
| " TNH2 » | I 2
TNH-3 | 3
TNH-5 | ' o | 2
TNH-6 | 14 1
TNH7 » 3 3 6
LFG-202 8 6 ' 7 6 3
LFG-203 | | 1 s 3
. LFG-204 BEER 4 |
 Trans-1.2-Dichiproathene  TNH-! | | . 17
© TNH2 - 2
TNH-3 | ' 2 5 |
TNH-4 : 1
LFG-202 L . 68 21 10
LFG203 | | | | 4

¥9T0 €00 SVM . 6



Summary of Landfill Gas Well Data for Rounds 1, 2, and 3

TABLLE 3-23

(continued) :
. Round 1 ‘ Round 2 Round 3
Compound Shallow  Medium Deep Shaflow Medium Deep Shallow Medium Deep
Jetedled Well 1.D. Probe Probe Probe Probe Probe Probe Probe Probe Probe
1,2-Dichloroethane TNH-5 5
TNH7 )

{,).2.2-Tetrachloroethane  TNH-4 20

1,2-Dichloropropane TNH-5 2

i LFG-202 10 2J

Penzene TNH-4 4

, TNH-7 2

,' LFG-202 2 2
LFG-203 2

Cabon Tetrachioride ~ LFG-202

1. All concentrations are in parts per bilion on a volume per volume basis. Values have been rounded lo the nearest whole number.

2. Only those data points showing detectable concentrations are depicted. Acetone and Methylene Chioride are not shown.

3. = estimaled value

“9T0  ¢gp Svm



(Note:

FIGURE 3-7
DOT PLOTS OF SUBSURFACE GAS DETECTED
IN THE OFF-SITE AREAS .

Figure 3-7 is comprised of 57 individual figures which follow)

3-54

€00 SVM
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Round 1 (Shallow)

" Port Washington Landlill, Port Washington, New York




Salem Elom.nury

Active Gravel Quarry
— o T Y L St Xoooon- x x x x------:--__"'::':" """" L R | Stk L S x x x
- P’ =TT T TR
'{) ) © mQ i =TT "
Q 4 h % |
rafalalmyalnyals) 3 $ W /// il
2y P / I
2 agaoneoa U @QBQ;,, N /y I
== ‘i ]: '/’ L-4 Landill 1" L-5 Landfill
B = 9204
QG;UéDOQOQD@GDPDOQOODD _;‘ W \I\ (
- ot i \\ ',
Q SRS % I
Southpon Well x NS N / /
: V4 NN (7
,E‘ A \\\\ ,I’/ LEGEND:
- 2--;!---@?--"‘. : : ,/' O 0 ~ 9 parnts per bilion
.:'1 ] I/ ) 10 - 25 pans per bition
. L -7 N agoon ‘ 25~ 50 pants per bilion
“‘ ____________ X=mom== Row=m~ Kewmo=
,:“\ IR Lt L S =y e e " )
N magememT X-==-= X-=-
! e303 - =
—=U
| . Goll Course New Otlice Developments
Bulidings
50 0 100 200 300 ‘ ‘ '
[ e | .
scale feeat
~NAA Figure 0-0
. Trichloroethene
) 89T0 €00 swm ; Round 2 (Shallow)
‘ . Port Washlnglon Landfill, Port Washington, New York




Q(J f@:

~ Active Gravel Quarry
X .—-—._-_-——-—-:"_-":-"-1 x X -—X x Xemeowe x Xoommon X-womoe S | TETLERS x X x x x Xeooomm ==
P | e TR <
(Ir:tbt:lcuaoﬁ QO@QQ % : , /;:::,, ::
! -/
1a ?3 83@::36[;1(1 Qo -Et ‘l‘ /,// "
/ I
(2 oodeasss U 2%y, N 1
- / )
3 § | L-4 Lanatm H L-5 Landfil
mc?”&:ocba"csbpoadﬂo@oaaﬂﬂo i |'\ '\ i $
i ' \ "
Q . \\\ \: / 1
Southpon Well ,:‘ \\’___’ N . P /
H Ved N\ / 7
: 7/ N\ /
@ ':' <! N\ ,ll
TR X Iy -
” @"- "', ] ’/| LEGEND:
b no ' _
Golf Course ‘.“ W /./ f) ,.c’m. O 0 ~ 9 pans per bition
*2 ‘:‘ N\~ N o, :agoon O 10 ~ 25 parts per bilion
“ e X-mwo== Keomom=
' . ‘:"- K-omm"" Reoo="" Ra-oon" Ll Xoommne oo Xomooe g :
i @03 \ —eenee ‘----D--i """
///- =0
] Goll Course | New Otlice Developments
' Bulidings ‘ \j
$00 100 200 300
scale feet
CDM
Trichloroethene
anvironmental engineers, scienlists Round 2 (Medium)
T=ckapts , .
69710 €00 sym Port Washington Landfill, Port Washington, New York




Salun Elementaty

Active Gravel Quarty .
X X PEEEEE § CERTES R-emeon Rewannn l------—l— - _! R X X X X X X X
=__‘—-m ) » ”’,’,-,.____\\\\
o) e |
Q/ i 4 73 ]
2 o) [eenoaos L o
\
el o (w [y [l Tl 0 q:t’.’.QQ‘." I\ 7 v " _
"i l: ¢ L-4 Lanatill i L-5 Lanatin
1 : o |
Qc‘”{:@&ggopompooaﬂﬂﬂu W \l\ : :
T\ .
Q X N \t . p y
Southpon Well = NS N 7/
Ve N\ { ,
V24 NN ,/ _
. A .o \\ II .
) LT - . T
- @" "-| 1y ’/' : LEGEND:
' ] : / . 4 . T
1 \‘\ // _ ' (O 0-9 panspertiion
O] | Golf Courss ,“; - 4 :o L::::: O 025 pats porbion
“‘ ____________ Kewm=== Kowwm—= ) Ldedobedd
,:". L x-een=" BeoazaXe e . )
' ' LI B L e .
@ . - |
L Gall Course New Olfice Developments
’ ' Bulldings W
500 100 200 300 ‘ |
[ - »
scale feet : i
| | | Figure 0-0
CD M - Trichloroethene
environmental annin~~-- Yists, Round 2 (Deep)
| oLT0 €00 sym ' Port Washington Landtill, Port Washington, New York




Salem Elemeniary ‘
School
! Active Gravel Quarry

T = T T X e x x x x x x----—-:_--_-_--_-_x_-;—:—: ----- Xeooeon X--enn- X-===m- Xemmmmn Xo-omen Xeoomen- X--
9 osanaot —';-3—_* 0o LT TN
(‘-IDQJC:]D‘QOG 00 (Q) § l/ /////1_—,/ ::
x ’
g oaouace L :
A el \
\rg_,r;?g o ogdotant U 2225 |\' ,/, i
= ¥is ~ ] | / L-4 Landtin 1] . L-S Landtil
- + . |
3l [PonoSbegoroonanie |y A
ot H
Q. SR NN , I
' ~ NN\
Southport Well x S N ;7
: / N {
: 77 NN , I/
x - AN K
LR T~ G, \ |
' ®" k h / I| LEGEND:
4 / =
3 :'\ /// % B (O 09 pans per bikion
ez GONCourse ‘\:‘ -7 v % L:::on:: | O 1025 patsporten
P X-=mmos X--ooos Kooooms Xoommmn Xom
J— NI S L - T
— 0 _.
Golf Course New Ottice Developments
' Bulldings
500 100 200 300.
scale feet
' ‘ ' Figure 0-0
CD M ' ' ' ' - Trichloroethene
emuirnnmantal anainaars. scientists, ' - . : “Round 3 (Shallow)
nts : _ , :
TILT0O €00 sSwMm ‘

Port Washington Landtill, Port Washington, New York




S 2

Saluuimnonmy
Acilve Gravet Quarry .
——— = § —-——_:::'—-"‘-:-1. X x x } SRR L | S Xommoa= x;----ol--:"__l_ ~x\ X x X X b !, ------ X--
N | PR & TR,
B le[:I[:)QOE aC? 900 | 7 Soc n
QQ .Q i '/ //// i
& eADEAEO o N 1
! \ / I"
= Aagdetor S U c::cn,gta’-,“ |\l / I
g 't . 1 L-5 Lananit
i 1 i h I L-4 Landiilt " :
mcguaJOCbaﬂhopoc:poé)aaﬂﬂDo i " \I\ : "
{ XN "
Q S NN / I
Southpor Well J TR 7
1 77 LN / 7
: /77 N\ ,/
3 @ .:‘ ’ \l\ ,l
RS W x I 4
e I Iy LEGEND:
1 I/
/
Golt Course \ Y, /
®2 \~ 7

O 0 ~ 9 parts per bilion

10~ 25 pans per bikkon

g--e-" Listi xeomm
=20
Golf Course New Oftice Developments
Bulidings
500 100 200 300
e el .
scale teet
Figure 0-0
Trichloroethene
onwronmanral angmeers scientists, Round 3 (Medium)
""" * - “ants _
Port Washington Landfill, Port Washington, New York
ZLT0 €00 SVM




Salem Elementary
School
Active Gravel Quarry
—_ —_— = X s SLTTL L ) TEETELS P LT LE Xmeomon Aomeom ;, ...... x------:--:--_x:-:-l ------ S b St Xo===== t S i A-=we== X=oomm= X--
ﬂnc:c:lcu:]oﬂ '1'3@,:7 Ol = \
@ oa0pEaE0 T ¥z 1
i \ / I
s rp L’J(jQE‘-lfdmc?lb UV o2m@:, |\| / ?
g ' /i -4 Landgill 1 L-S Landtin
$304 ! “ ] L-4La ;
2] [poaatbegernemante Ly L ¢
- E. . \\\\ \\ / l,"
' -~ AN
QSwlhpon well = \NSo NS / /
' 77/ SN /
x e N\ III
LL I I X 1 |
’ : ®" I." I ,II LEGEND:
i N -
? \'\ //I 00 O 0 ~ 9 parts per biion
ez Oolf Course '\ ~ 7 9, Leschate
» - Q Lagoon O 10 ~ 25 parts per biion
‘ ‘:: ...... Kommmne Xeommon | L N==ooos Lt
e —
. : \“ ...... i e R omone x :
@ < =4
! Golf Course New Otlice Developments
8ulidings \ ‘
500 100 200 300
| o o
. scals feat
4 n M - Figure 0-0
| ' Trichloroethene
ELTO0 ¢o itists,
l Prainev.o - 0 SV . Rants

Round 3 (Deep)

Port Washington Landlill, Port Washington, New York



Salcm Elementary

Active Gravet Quarry
_——-——-::! ------ R-=e=o= S X-==ce- | SR ) SR | EEL LIl  CEE LI x-----_-_l:---_—l ------ } AR i St | S X -X X } 1
- ., Y - ”’ ———————— —
a_ T W
‘Dd::C? 0&9 S _ P \
Q/ Q & ] 4 H
A OAQY8 0 t W /// i
a ! \ / I
S ogadonooa U oN " |
T ¥304 g / L-4 Landtili I A L-5 Lanafiti
mg&[ﬁnomaéopompoomaﬂou ; "
- ' 7] LEGEND:
Q X / 1l
Southport Well x // / _ (O -9 pansperbiion
i III/ ’ : O 10 - 25 pans perpilon

II - ‘e 25 - 50 pans per bilkion
/ A
so-too parts per bilkon

100 ~ 200 parts per billon

oz Golt Course

Gaolf Course New Office Developments

Bulidings

500 100 200 300 °

scale feet

CDM | | cnraahan
: 1,1 Dichloroethane

~envimnmantal engineers, scientists, o Round 2 (Shallow)

plar. ’

I VLTIO €00 SVM ' Port Washington Landfill, Port Washington, New York




Sslem Elementary

Active Gravel Ouany
- - . . : x x } R o= Koo Kowmmoa | O p— Xoomeo= Xoemmmm Xememmn Aamemmm O N -
2—”—“' ' e i N
Sl onaogol! : | - , \
] = : -
ﬂﬂOﬂmaD | I
[ ] . » §
Ve rp- ‘:’CDOQDQIQ(:?&: 0 . i
| ” ' L-S Lanatill
il 3 ooooeadio | h A L-4Lanat ::
2] [roratbeo C oo
| =.4 \\\ \\ p T
sthpon Weli :-. ‘ \ \\’_—l\\\ , , !
i /7’ v

: LEGEND:
7/ \\\\ ’/ . -
.’ . \\ Il )
e S |

O 0 - 9 pans per bilion

2 Golf Course

O 10 - 25 pans per biion

' .
L) . »
1]
I
1 (o) Q 25 - S0 parts per bitlion -
A \// o oLucimo '
5 N\ o, _
» S v
1 .
s .
\ .
.
1]
J .
» .
L
1
L]
‘
1]

)50 ~ 100 parts per bilion

...... PEPEEEES St
------- PR B s
RS T2t bl | Sl i X
PR X--
...... g-----%
...... x-----"%
[}
‘ Golt Course
500 100 200 300 - Co
[,
scale

New Oftice Developments
Bulidings W .
feet . .

environmental engineers, scientists,
planners & management consultants

Figure 0-0
1,1 Dichloroethane
S Round 2 (Medium)

. . Port Washington Landfill, Port Washington, New York

€00 SYM ’ '

SLTO




500 100 200 300.

scale taet

Golt Course
8ulidings

Active Gravel Quarry
8 L — —_—— "—’-1;-;--—-x------x------x------x x X x------:--::_x i x\ x K==nm- A=mooon X-==o= xT ----- Xomaonn X--
".‘_—.——‘—'i — - ] !1 /,”,”.——-———\\\
Ionangel||Vay, L% 1 o N
: Q i " .
) AW 0 i 1 LEGEND:
g | 1 -
:Rcr?‘ = ﬂgqmmmdm D QJL’?QQ;'." ] O 0~ 9 pans per biion
o T304 ‘E L-4 Lanatii " L5 Landill O 10 ~ 25 pans per bilion
:CIC.SUDOQCJQDQODPD@QODDD ! ! |
i | : ' L 25 ~ 50 pants per bilion
Q P % I
Southpon Well ,:. / /
E l// ' 50-100 parts per bition
: I
by i v
®i. I
II 100 ~ 200 parts per bilion
/ .
/
Golt Course B\ /I/ ' hate
. @ olf Cour: -7 \ o :::m
> 200 parts per bilion
------ '______!_____'_,_-_---x
xooomo" Xom=="" L -

New Oltice Developments

environmental engineers, scientists, .

C9LT0

€00 SWVM

e

- Figure 0-0
1,1 Dichloroethane
Round 2 (Deep)

Port Washington Landfill, Port Washington, New York




Salem Elementary

Active Gravel Quarry
——— =X X 4 | EEELE] | SRl | S } EE T Xowm=m= | St x g x -X | SR A-=me= X-oown- X---==- } SRR X-=
= b e
Q} I l¢ 7 == i
% /4
e [ca:aaaoqu-ao T ;7 1
153‘1:9! o dHACL O 0 QC'?,QQ;'.“ |\| : / i ‘
T L) : ‘§ h ,II L-4 Lanam 1) L-5 Landun

3] [onaBbegoroonants £y , I

1 ot 0 W \\\ . i

Q @ N Q N / H

Southpon Well " S N o / LEGEND:
s 777 TRy (7 e
'E‘ -/'/ \\\\ l’/ O 0-9 pm’15 per tilbon
*? z“""":""'.: | ll : ’I,' O 10 — £ pa‘n.s per bition
. :: :' /I/ v (o) O 25 ~ 50 parts per billkon
o2 Golf Course .'\“ lf_ // uctmn ’
':‘ ° Lagoon OSO ~ 100 pants per bilkion
3: K= X--on-- xeooo-s Lk L L
I‘ __________ S i
| N g Xe-=""" x=s *
—0
Golf Course Hj New Olfice Developmenis
Buildings
CDM
. .. . tists,
- LLTO €00 SVYM anis

1,1 Dichloroethane
~ Round 3 (Shallow)
Port Washington Landfill, Port Washington, New York




environmenlal engineers, scienlists,
planners & management consullants

8LTO

€00 swm

Port Washington Landlill, Port Washington, New York

Active Gravel Qua.ny
e -—3 T et X-memo- Keomon- X--m--- X---oun X------ x---:-:—::;-l—-;:;-l\- ----- X-m-men PETREER X----=- Xeoemns e PR x--
——'—_———E =TT RN
lovangol] 7 T :|
10 O3l A AADEA A0 "\ / "
U'! Q \\ /y "
Wy 0| | 0 (o [ [ [a LSV I ,// T
= 3 L) » § h | / L-4 Lanatint N L-5 Landiil
Zacfuajocaacaopoapooaaﬂoc i W \|\ t
| ‘ ® ‘ '®. \\ N , :',
QSoulhpon wall _:‘ N 7 ’ e
| / =
E ’,/ (O 0-9 pans perbikion
? I ' 10 - 25 pads per biion
'- y O
b Qs
5 / 25 ~ 50 parts per bition
' i W % ()
oy (GolfCousse \ \~ 7 o,/ Leachate
:: - N Lagoon 50 ~ 100 pants per billon
“‘ ____________ Xommame ‘____A__‘ ______
':‘\ P x-omz=s Liat L * *
\ emamkememT Awam" X"
) D D
Gol?ouru New Otlice Developments
) Bulldings .
$0 0 100 200 2300
scale feet
CDM

1,1 Dichloroethane
Round 3 (Medium)




Salem Elsmentary

Port Washington Landlill, Port Washington, New York

Active Gravel Quary
— . T e Reowmmne Kewanos Xeamooe X--===- x x x Xe-eo== x x x x | It Xomoo- -K=eosos | O x-~
= g pr el R\
'aacy © [ i 7 PP "
L4 ) I - i
A D; A A PAA L0 2, [~ T W /// Il| LEGEND:
r : \ / | . )
ol |2 opaencoa V ooR, ) ) g O -5 pansportion
: = LD ‘g ‘l | / L-4 Lananil I’ L-SLanati O 10 ~ 25 pans per biion
3| [ponalbegompraanta |y | t
! O Y \\ \\\ p A H O 25 - 50 pans per bilkon
b AN
Southpon Well ,:, S NS . . H
' 77 NN / - . 50 ~ 100 pans per bilion
i 7/ NN / o
~ . ASY l’;
ke s, Y ,
. lﬁ‘a ". || Ill 100 ~ 200 parts per bilion
4 TR
Golf Cour. 4 W /// hate
t L) ~ Sac!
(O] Y N 3 2 "\agoon . .
' i . i > 200 parts per bilion
N e
“‘. R ‘__;---x ----- Lot o
—U |
Golif Course : New Oflice Developments »
Bulldings .
|CDM
- environmental engineers, scientists,
nlannoare & manannmant annae. “ants
6LTO €00 SVM

1,1 Dichloroethane
Round 3 (Deep)




Salem Elementary
chool

Active Gravel Quarnry
[ I S S - SRR LSS TELIILS SIS x X 4 b SEEL Xe=o=== Aewom== h SLEL LI } EE L X-=
T —— | x x x x x x x —x_ X
[ P e N
i - i
”~ -
% - I
! " LEGEND:
| 1 | |
Y i O 0 ~ 9 pans per bilion
. [ ‘:" A ‘1 L-4 Landtill 1] L-Standuil O 10 ~ 25 pans per bikion
216§Ui30. ::JE::,.. ogoEDooAddlo , I
- - [ 3]

: . O 25 - 50 parts per billion
‘ 7, ]
7 7/
NN / d . OSO~|00 parts per bilion
N I,
1

(I / : -
|| . II' . 100 ~ 200 parts per biltion
] Ui _

> 200 parts per bilion

Q Southport Well

o2 Golf Course

TIPSR T2t
————- ‘__.
------ g------X
e ) D
o
Goll Course : New Otlice Dcvclopmmls
© Bulidings

com —
- e ’ | Tetrachloroethene

" alists, Round 1 (Shallow)
08T0 €00 SVM Mants , :

an Washington Landfill, Port Washington, New York




Salem Elementary
Schoot

a
D, )
A QA0 AA B0

S o0t U

\
\
|

o2 Goll Course

S0 0 100 200 300
| P P A

scale feet

CDM

€ Uje4 !
:lcgua::otbarfboao DGDD.(‘}(?:!OC]D :
QSoumpon well _5:‘

Active Gravel Quarty
B Xoomeon Xewoum= X-wemon Aemmmme Rewwmmm Xommane x------:---_-:x_ ~x\ x X------ X--mmen K-==o- X=omamn Xemnnnn X--
-
== 1"
i P 1
\' - N
. /” 1
" /t 1 |
h II'I L-4 Landiil N L-5 Landtil
‘\ ‘ ” LEGEND:
\ " LEGEND:
\\ o .\ y .
A ST '_> 7 7/ 1 ) O 0 -~ 9 pans per.bilion
77 N\ I; : . -
/ ) : 10 - 25 pans per billion
7 X\ . O
N T :: ’III ] O 25 ~ 50 parls per billion
7] I/

OSO ~ 100 pants pef bitkon

100 ~ 200 parts per bilkon

Golt Course New Oflice Developments
Bulidings

environmental engineers, scientists,
planners & managemaent consultants

=3

T8I0 €00 SVM

Figure 0-0
Tetrachloroethene

Round 1 (Medium)
Port Washinglon Landfill, Port Washington, New York




Salcni Eiementary

School .
O Active Gravel Quarry
{ ——-—-—-—————-:::"—‘1 ------ PLETEE Xemamo-s LT Xemonm- Rowmon- Xomomo= Xowammn Kowm=m= PR Aommomn Xemmmon Prr— Xoommem Xemesos Xommmnm X-o-m-= X--
== T e N
V%) woa_ oy o= W
TG O i 7 PR "
g]:)@dJDG]Q s ] \\ /// 1]
v H / |
S oodeteon U )(=22g9 ‘l\l / :1
= LI 4 ] ',’ L-4 Landtil 4l : L-5 Lanatiil
]| [ponadbegorpenante |y ! - I
. bW W | "
stl H NN -~ N\ / . T
hpor Well i RO S
. ‘ NN
i 7/ NEN I ,
H V4 SN /
.:. .t \\ . ’I
e 0 ST I h I

. - . LEGEND:
h //

. ‘ ‘ ‘ ‘
]
L]
. 1 .
L]
‘ : = . . == .
o { W /) % : ‘ .
o2 Goll Course ‘ v‘.‘. N // . oo Leachate O 0~ 9 pans pgr bition
. ‘:\ ) ’ . N O 10 ~ 25 parts per bilion
. N .

\ Awovo== l- ...... Keomm- PEUSORS ¢ Xemmo=

Goll Course F } New Oltice Developments
Bulidings )
CDM ‘ '

fist : : . Tetrachloroethene
2810 €00 SYM o '- - Round 1 (Deep)

Port WashinglonA Landlill, Port Washington, New York




~ Salem Elsmentary

Active Gravel Quarry
S Xowoonn Xoewmon e X-woon- Xee==on PRI PESTREE PEEERE Xemooos Xesoon- Xeomoo- Amwomo- Xe-mooo- X-mowan Remmone Xemmomm x--
- ’——“"———-—-\\
T A\
- ' I
7 e
I 7 "
e cgl = W ' /// I . LEGEND:
\ / I |
‘-:_:‘r?! = cﬂgﬂlmmmd’m 0 QQQQ. |\| ,/, o O 0~ pans prtison
| | | / L-4 Landmi i" LS Landiin O 10 ~ 25 pans per bilion
:lcan:nocabébpompcaaaaDa i | o
) H 25 ~ S0 pans per billion
Q °o , "
Southpon Well / . i .
d / 50~!00 pans per biltion
"| 100 ~ 200 parts per bilion
3 %
o3 GolfCourse 4 O, /Leachaie
‘ "‘; ® Lagoon » 200 parts per tilkon
/‘/J////./L///: I

CDM

~~tal angineers, scienlists,

------------ gemom==X’
...... PR . a
PO x
wana } D
Golt Course Now Oflice Developments
Bulidings

“ihants

Figure 0-0
Tetrachloroethene

Round 2 (Shallow)
Pon Washington Landfill, Port Washington, New York




€00 SVM .
anlists,

I planners & managemem cunsultants

Satem Elamentary
Active Gravel Quarry
: x PR LT Nooewnn PRPT R Xomavon PEETEE Xomomoe TR Kommmnm X~
- ’——_—-———'—'——-\\

I

i
14 ?x A AR Qo I LEGEND:

i '
:.l}"f?! T O 0~ 9 pans per biion '

L-4 Lanatit 1l LSLanam 10 - 25 pants per bilion
mcan:noch&'&!bpoa oxdd0o ! O
. 5 ]| ’ 25~ 50 pans per bilion
] QSwlhpon well M ,// I : o
E \\\ l// / 50 ~ 100 parts per bilkon
Loy \ ) | |
(- I |
. | | ll, 100 ~ 200 pans per bition
I / ,
/ 0
o1 Goll Course ‘_{\ // ucl\alo
e ™ .Lagoon ,
> 200 parts pe bilkion
L geseezcKemeeee L
______ ‘__----x----""’""- .
—=U
Goll Course New Oflice Devetopments
Bulidings
500 %0 200 300
scale feat
l\l\ - . . Figure 0-0
’ otr
810 trachloroethene

Round 2 (Medium)
Port Washington Landlill, Port Washington, New York




— it e o—

e e e = T X x
.—__..___...___! e e

3 A8 00

9:: DRQDD:.C?QJ D)oz

QSoulnpon Well

Golt Course

| JL= Ak _ h
Zacgl_lboc:kx%pompaoanu :
@ \\

Active Grave) Quarry
| SR e X-omean Xewmmme X=mmmoe x x x x Komoeo= Xoom=m= | S | EEE Xmommne X--
— —e T -_—~
- A\
// -
%~ "
77 1
/1 1
i I
¢ L-4Landmi I L5 Landfll
g 1
W 7] LEGEND:
N ]
- / / . O 0 ~ 9 pans per bilion
Vd .
l/ / O 10 - 25 parts per bilion
/]
". ‘/,Il ' O 25 ~ 50 pans per bilion
L]
k I - |
", \W // & 50~100 pans per bition
\ -7 o, Leachate
» h PN Lagoon ‘
A ]
i 100 ~ 200 parts per bition
--------- x
o Lt et o
...... PEET D .
(o }
c—— D
Goll Course - New Ofiice Developments
Bulidings

CDM

environmental engineers, scientists,

. Yanis
S8T0 €00 SVM

' Figure 0-0
Tetrachloroethene
Round 2 (Deep)

Port Washington Landlill, Port Washington, New York




nlun Elementary

) A0 0
2: oot

Swmpon Well

Golt Course

©

CDM

acan:,quT oo DP'CIO aOo

Active Gravel Quarry
EEL s Lottt Xevomo- PP Xemmemn x--
_-——====(!D------x ------ | EEEREEd | CEEIE | L L Roameme Rememmom ;-_---.:._:_:— - x\ x x x
- — T — T T e
a3 s \
St s =
: < I
, \ 7 i
= \‘ / i
Q;" |\ /t !
[ ]} ' -
E " ,I, L-4 tanant al L-S Landtin
: : | 1!
; { \ ]
® N AN
: TN / 1
7 v R ¢ LEGEND: '
i 77 NS I,’ |
A N ”I R
| .
@ oex-e e m ey I | : 10 - 25 pads pers bilion
)
Lo | O A
4 1 / _ 25 ~ S0 pans per bilion
VNl /%
} N o/ Leachate
‘ ) uom Y
': ) 50“00 paris per bition
‘=‘ | Tt Xemm==" K--o==" X----== Kommmon Xawm==
v o S
\ I -
LN NS x---
(e}
| s—} D
Goll Course
Buildings

New Otfice Developments

environmental engineers, scientists,

98 © ~=~anament consullanis
T

0 €00 gyy

' Figure 0-0
Tetrachloroethene

Round 3 (Shallow)

Port Washington Landfill, Port Washington, New York




Salem Elamentary

Active Gravel Quarry
— e s ) . B Nemmmoe Xowmmon X--ov-- Xeoooem Xeoooon Xowmom= Xemm=o= PEEREE Re-ocee Remmnoo R--mne X--cm- X--eem- Xeoooo-n FEELEE x--
e @ _ ,’—,"-—"-"‘————‘\\ \
3 Yoo 2 i
A A JQ P00 ) W /// "
Y o8 Bogst W 1
< AGArnc I , / "
= éﬁa - ] | II L-4 Landthl " ~ Lstanami
Qﬂgl 'aDOQ] LaCo \\ :,' : LEGEND:
’ \
Q ~ _: ~ / 1
Southport Well EONN / /
: N\

(O 0~ 9 pars per bifion
, e
O / ‘ O 10 - 25 pans per bikion
- : - 25 ~ 50 parts per bilion
)
) !
H l -

H
[}
[)
\
':. W // OO 50-!00 pans per bition
.\ Z O,/ Leschate
) S ‘ _
A . .
1] .
\
"

100 ~ 200 parts per billion

@ Goll Course

" Goll Gourse New Otfice Developments |
Bulidings ’
o -
scale fest
cn M Figure 0-0
‘ Tetrachloroethene
Lg8T0 €00 SYM  entists Round 3 (Medi
nsultanls' on ’ ( ° 'Um)
Port Washington Landiill, Port Washington, New York




Salem Elementary
School

Qo wa
Q.
Q
A OAQ QA 20 Z
0y 0
el cﬂgﬂfbmmdl\‘: <}

[_ - AY
acgUS:noqE&saoa

QSoumpon Well

scale

@ Goll Course

(.’-"CJCIOD o

Active Graveal Quarry ’
sm—mee Kommoo= Aeeemm= Xeemooe R-eommn Xeommen X-omemn X-mmomm Remmmo= PRETEESS A-moeee PETTERE Rewooo- PR FERTEEY X-mmeon Xoommmm X--
- "a—"_——_—"—\\
= W
,/ ~ “ l
" 7, - 1]
Y )7 1
/ |
\ S T |
h / L-4 Lanatil i\ L-5 Lanatil
W q ' i
\ N T LEGEND:
\ \\ LEGEND:
AN ~ =N\ / 1
NS RN 7/
Ved NN / e
Va4 N
x4

(O 0-9 pars per tision

O 10 - 25 pans per bilion '
| ' O 25 ~ 50 parts pes bition
] "I
e _
\ /
-7

(O, Leachare
- PN “Lagoon

! parts pes billion
! ilion
| ceafmwme==N
--‘.-----‘-..---_1_-- X - per bi
------‘------1--.- |
‘---_--x pans

Goll Coutse New Otlice Developments
Bulidings
feet /
CDM |
o Tetrachloroethene
ggT0 €00 S¥M o Round 3 (Deep)
: Port Washington Landlill, Port Washington, New York




Vo1 '
i Salem Elementary
| School
) O ! . Active Gravel Quarry

—_———— — —— R DT TRESEES SESESS SRR i Kemeun- X-oemon Xeomeen- x x x x Xom
a B — L e SEtt x x x XemmmoX o
=] === = PPN
- -
Ll Doopgob! g : :
}] LEGEND:

r i _- b
ol | s oeQouceoa D " e e s
f E“ 00 ‘; L-4 Landafitl ) i L:sLan O 10 ~ 25 pants per biion
g ' alr=lnle]m] o} i R
QGgU&dee}pO ! E 1 O 25~ 50 parts per bition
QSounpo waeil P ’, I o
thpart Wel A o ‘
E N\ {/// so~ 100 pans per bition
: N o

100 ~ 200 pans per bilion

‘] > 200 pans per bilion

Golf Course ’ New Otfice Developments
Buildings

$0 0 100 200 300

scale feet
_ Figure 0-0
CD M , U ‘ - Tetrachloroethene

ientists, o Round 1 (Shallow
6810 €00 SVM sultants C ' ( )

Pon’Washinglon Landfill, Port Washington, New York

’




SIlﬂll Elomonmy

Active Gravel Quarry
— —— —=x x x x X=omane Reomaee R X--ome- X-oooemXmmeomeXomooos Reooome X-eomon X-om==- X-cumon Xenmons X--
= p = —— _—\\\ .
Q 0o ==
QOQQ % ; i P ::
» 7
QoapEaEa Y / I
a ‘ 0 \\ ' /// i
< aGHaonO : I ,/ I
= ¥754 — h | / L-4 Landfin 1 _ L-S Landfii
Zacguajocbalfhoaoc:pooaﬂﬂﬂ v W \ I |
ot i w \\ ' " : LEGEND:
Q . ?‘ AN t N / 1 )
"~ Southpon Well " NN vas (O 0-9 pans pervision
% /; \\\\ ’// | r . O 10 ~ 25 pars per bilion
= e N\ ) .
gy TR

l O 25 ~ S0 parts per bilion
] l ,
] // '

i
[}
.
.l .
,':‘ \\ // ‘ OO 50-100 pants per bilion
\ : Z 9,/ Leachate
" Q
1]
\ .
\“ ) : ‘ K
" .
L]
\
1]
1]

o2 Golt (:ouru.

100 ~ 200 parts per bilion

Golf Course
500 100 200 300

New Ottice Dovslopmants
Bulldings
scale feat o . .

CD M ] : Figure 0-0

| - -Tetrachloroethene
o 1610 €00 guM s S Round 1 (Medium)
- : Pornt Washington Landfill, Port Washington, New York




Selem Elameniary

Active Gravel Quarry
pa bRt habhdd Reeooes Heooo=- Neoenee | Rl | EEEE L | REEEL [ EXEER l--_-_--_-_l_—l | | ST | EETTR | SRR Rewomoo Recanes R-e
i i =———'——0 :Ol ”’,'__—-_____\\\\
- 1} @ ? _ ’:.”// [
inbt:ICJ(lOE,. QQOQQ S 7 s :: |
OODQQ @ / ? ‘l\ ,/// 1] LEGEND: |
P / 1 _ N
Eh; rp Q ﬂgqmmmdm D qu‘ﬂ |\| ,,/ “ O 0 ~ 9 pans per biion
ll £ 4 h i / -4 Lananl T L-S Langtid O 10- 25 pans par bifion
Li) I '
:mi”g:oca@apompo cooge | 4 K
! : \ \ ] O 25 ~ S0 pans per bitkon
e \ \\ :
Southpon Well : N N , P /
H 77 NN / P - 100 parts par okon
= Y ’l, C
@ eex “: :: I" : O 100 - 200 pans per bion
@ Goll Course :“ \:\ /// .m“ ,
‘“‘ N tagoon » 200 pans pet bilion
s e
“‘ ........ poaneeetmme R
' ’ FETH Y eenen t--é ‘D
/// Goll Course New Oflice Developmaents
Bulidings
SO0 100 200 300
e
scale feet
ntal Amen aala _.:_'s.
1610

€00 SVM s

Figure 0-0
1,1,1 Trichloroethane

Round 2 (Shallow)

Port Washington Landlill, Port Washington, New York




Ssiem Elementiary
School

O * Active Gravel Quarry _
Rocenos Kecoen- Neoonen P Py goeeone Reoemon Romooon Noomoon Nesomoe Reoooos L b Rooooes Koooose Moooom x--
=’ :=====‘ | ——————y = ,_—_—'_"_—..—\\\\
- [ ] — ”—/ -
Soaanaoll (Vo =T I
: 7
1) Dl A OAQPA P00 ,// i LEGEND:
ol |Q / I il |
‘ﬁ{?! mogQDchﬂQj 0 fw [ of /,/ 1 - 0 - 9 pans per biion
. utt ] ! ) Y L3 Land N _
- ' " L-4 Lanantt 10 - 25 pans per bilion
Qc’“é:@%@oaomp c:l(_'lCJDc: : M '\u " O _
! E \\ \ I O 25 - 50 pans per bilon
o \\
Q : W / I
Southpon Well * N N 7/
: i NN 1,7 . ! Oso~too pans per bilkion
3 NN /
; N\ I
@E---. | 1Y " 'l
3 I l 100 - 200 pans par bion
4 J /y _
. H W/ %
@ Golt Course ' N 0.,/ Leschate
:2‘ - A Lagoon > 200 pas per tilkon
T .
"‘, gt gaemot o
' /"' 20
\ - e New Oftice Developmaents
‘ . Bulidings
500 100 200 300, .
[ e ™ s |
scale feet
' St e msie-eiggg
C6T0 €00 SvM nts

Figure 0-0
1,1,1 Trichloroethane
Round 2 (Medium)

Pont Washington Landlill, Port Washington, New York



"
i

Active Gravel Ousrry
B T M Roeeoan Roeone-  EERPE gemeeen I-----;I ------ Rooomes xR oo o B S S S -
= —_———— = — [ I e N
' -" - //”’ - \\
QS Vg i .~ "
10 c[?, goaoan Qo % [ W /// " . AfGEND:
\ / "
m‘,?' oY 18 [ ]e [SY e Roa) 0 ST o "' //l oo (O 0-9 panspertison
- y4 : I / L-4 Landtil || LSlanome ' 10 - 25 pans per bilon
md“hoqgagéomptifﬂﬂﬂﬂi Wy (k 1 - 0 "
Q_ . B \\\\ N , 'l'l Ozs-so pans per billon
Southpon Weit - \‘,:')\ 7 7/ ’ .
77 N /// Oso~ 100 pans per biston
3 N /
@ - x H ’I

CDM

,I, O :oo'-zoo pans per billon
T / ‘ '

\ / .

o | |

» 200 pants per billon

Goit Course

New Otfice Developments
Bulldings

environmental engineers, scienlists,

-~ —a~nt ransyflants
€6T0 €00 sym

Figure 0-0
1,1,1 Trichloroethane
Round 2 (Deep)

Port Washington Landfill, Port Washington, New York



Salem Elementary
__) 3 School
O Active Gravel Quarry .
:::! ——— - = = ::—@"Z "-=\:.-;----l ------ | EREEET | EERELL Beeoweo Bomwoanm l----:l::::.:;:;l_—-—:\ . 4 » Roooes | SE [ RAL et | SRl Nee
- 118 Iy _ - - \
I ouaogol! QOOQQ oi o, e \
: h 73 1]
A l(:}, 63060[:30 o ! Y /// "
: / '
(2 oodeoson U )Ree@s), | i !
~ / .
T 3 : h L-4 Lananis i\ L-$ Lanann
md“hoqéaoaompo aaanoé W (I "
i : \ \ 1 LEGEND
Q RN / I -
Southpon Vell .:: /\/‘,—) 1 N ’, / (O 0-9 panspurbision
. N
.E. ‘ Va4 N \\\\ I’I/ . O 10 - 25 pans per tulion
i E---l- -<N, h ’l ‘ .
H 1 [, Ozs~50panswunon
. i h /’/ ' & |
H \W / Oso ~ 100 pans pes bilion
Goll Course % - o . '
@ -:: N> \ 0. L:::::‘o .
“‘. O 100 - 200 parts per billon
L R SR |
e10) - "‘. ------ L S Lt Beot oo
b o
:_:::_:_:L—_-—-____/’/ G:ll‘::wn New Otfice Developments
. . {71 ngs
500 %00 200 300 9
scale ‘-l;l

CDM

environmental enninnare erigplists,

¥610 €00 SYM

ulants

Figure 0-0
1,1,1 Trichloroethane

Round 3 (Shallow)

Port Washington Landlill, Port Washington, New York




Solom Elamentary

SGIO

- & management consullants

€oo Svn

School
O Active Gravel Quasrry
— FEEPE T Neowese [ EERT R | EOEEER | EERS | R RN | EETTE goeemo= | SRR | S L | EETEE | SEETELS | REEELD | EEEE P | EEEERTS Nooooeo | B
! —— —— gt -~ .
=m0 ::
1a c[:?:, 83@::30(,90 Qo - ‘l\ /,/ ! oo,
' ! \ / " ,
:CB“;;)! (=] QQQDQQC?Q U '" '\. ,I/ " O 0-9 pans per biflon
[ (@‘ i h I / 14 Lanatin (o LStanann O 10 - 25 pans per buion
Qc!mjocb s Y=l n Addjo H W \I\ " o
) @ AN \\ " Ozs~50pm:wu-on
Qs AN / "
Southpon Well - TN o,
§ //// \\\\ ,’// / OSO-'N parts per bifion
M ¢ AN 1 .
Oy TR
H 7 II, 100 ~ 200 pants per biSon
: ] /
: w o/ 2
oy GoliCousse \ -~ 0o,/ Leachate
‘:u N tagoon » 200 pans per bilkon
T P e
. A U gomnen-Roemmm R
. CI S
/_// v _ Golt Course ' New Office Oevelopments
i Bulidings .
500 100 200 300
scale feet ‘
environmental engineers, scientists,

Figure 0-0
1,1,1 Trichloroethane

Round 3 (Medium)

Port Washington Landlill, Port Washington, New York




Salem Elementary

School
O Active Gravel Quarry ‘ )
' e e TR U SO | EELELS  PEPSTE | PEREE R L R Reeome- | EEREEl Reoooo- Reoooon L
g 2~ I
|Wowanaokl (Yo, ST, =T I
K | - i
10 o[ aoanpaoo Y 7 "
NI P, /s "
Rl o oo U / I
Ty ] ll /
= 3 O Nt Iy | /- L-4Lanati it LS Lanan
2] [ronddtogorpaoaato | Wi ’
) :Qc W\ \\ ]
stmn wail : \\\\’__l\ // / 1 ‘
: Py AN [ LEGEND:
H 77/ NN /
H e _ BEENN I
®

O 0 - 9 pans per talion
1 !

\ O 10 - 25 pans per bilion
::. ] I/ .
@ Golt Course ) "“

W /I % O?S~50M:povblm
\\__// 0,/ Leschate
9 :

% Lagoon
: ‘ 50 ~ 100 parts per billon
\
.
;. Rooomeo Keeoone K-ewoo- Reomoon PESTES Rem-moe IR
. Y - o
[} T
[} [ x--
| C I S
pesesi / | — ]
S e = D
‘ = i Golt Course
:_———'_’—;'/-—.—'——'/‘ |
SO0 100 200 300

New Office Developments
Buildings
[, | . .
cale feet . .

' | : Figure 0-0
| R 1,1,1 Trichloroethane
environmental an~i=--- igplists, |
UM  ukants . .
9610 €00 S

Round 3 (Deep)
Port Washington Landlill, Port Washington, New York




smm Eumonm'y

Active Gravel Quarry
o Sl bl N-emmee K-weoee X-omn== e | SEEEER Xeommme Xemooe= X=eomon Xowm=o= Xeoome= R Xeooven N=momen Xemesmee- R-=mmom Xommmon X--
- _g—m ‘ .’ ’ - e ik = \\
""% sl . = Y
Q q » ‘l %y - ’ ”
A A PQ A0 - \ 7, "
J 0 Q W /s 1
<o AGAO0RO /] . I / o
‘ ' ~ g L-4 Landfiil 1 L-5 Landai
[T} |
Qciuanomaﬂboaocpoopaauo !
. n LEGEND:
/
Qsoumpon Well . / l’l O 0= pasprtiten
| /
/ . 10 - 25 parts per bilion -
§ O
|

oy GolfCourse

25 ~ 50 pans per billion
]
L]
1]
n / /
. -
[ / (o) : S0 ~ 100 parts per bilkon
A O O /Leachate
\ 7/ (+)
" ) .
Ll
+
L]
[} .
\ ! .
.
"
.
.
.
\]
L)
.

100 ~ 200 parts pes bilion
! . 0203
l . Golt Course New Office Developments
; Bulidings
500 100 200 300
[ o/ e o e |
scale foet
CDM e
environmental engineers. <~ntists, o : '
planners 8 m;oo oM. hants
L610

1,1 Dichloroethane

Round 2 (Shallow)
Port Washington Landlill, Port Washington, New York




\
llun Eltmonmy

Active Gravet Quarry
X-mmmo- X-ameos X=ovmo- X-omome X-mmmen Reoommmn X-mmmnmn X-nmmooXosomoeKooooe Xemmonn Xooomon X---on- X------ X~mmmmn X-omnman x--
— T == ~
. ””¢’ -— XY
e i
’/// "
G I
/s 1
g 1
{ I ,l’ . . L-4 Landiil i L-S Landtin
H 9384 '
o [ronaBbagoropnana |y (L | I
' ®© : WO\ "
Q :.'. NN NN / . T
Seuipon el ¥ NS RN 7/ : LEGEND:
! /77 NN { LEGEND:
; : 7/ N I, ,
." .0 \\ l _
OloGy— b A

O 0 ~ 9 pans per biion
l O 10 ~ 25 pans per bilion
h ’I
/
\\ //

L)
L)
1
. -
1 25 - 50 pans per bilion
.
i ; ©
!
\ ~ o,/ Leachate
:l . o Q
1)
1]
s .
1]
1]
) .
"
L]
.
1]
L]
L)

e GollCoutss

50 ~ 100 parts per bitkon

= X-emmts LA L | Sl X-e-ono PETTREE Xiomeoe
...... 1------1------
------ t------x--—---:
AL —0
Goll Course New Otiice Degclopmonls‘
Bulidings . .
S0 0 - 100 200 300 . . . . .
scale tesl 1
'. Figure 0-0
- anvironmental engineers, scientisls,
nsultants
86T0 €00 SuM

| 1,1 Dichloroethane

Round 2 (Medium)
Port Washington Landlill, Port Washington, New York




Salem Elementary
School

Active Gravel Quarry
X-sooon e | EEXStE X---nme Xem-ee- X-=moen Xommm-s X=--e==- PR Xeowmo= X--moon X=como== X--===- R X-e=e=- X--
! — ,-—_———__————\\
4 - A\
E == "
i //// _ " ,
i s 1 ' LEGEND:
' / | | "o - |
;o /// . 1] O 0 ~9 pans per bition -
= § ©208 5 H | / L-4 Lanantt o, 1 L-5 Landiill O 10-25 parts per ion
QGQUDOQOQDQGD@D cAddio : W \. : . S
! ; \\ \\\ " : O 25 ~ 50 pans per billion
g / . " '
stnpon Well ’:‘ y / | |
E I// 50-100 parts per bition
: s ‘ |
[] II |
l‘. II ' 100 ~ 200 parts pes bilkon
i / : |
1 7] ) , |
@ Golt Course o“‘ N~ // |
A > 200 pans per bilion

- ‘ ______
______ e &
=0 -
t
Gotf Course ) New Oflice Deveélopments

Bulidings
$00 100 200 300
| e |
scale foet
' ~ Figure 0-0
CDM - ' e : 1,1 Dichloroethane
environmental engineers, scientisls, ~ ‘ ‘ Round 2 (Deep)
To ==t ~nnsultants

6610 €00 s M ' A Port Washmgton Landlill, Port Washington, New York




Safem Elomo}lury
School

Active Gravet Quarry
e o = T e Xommmmn Xommonn X--mmnn Keomenn Xmmmm Xemmmnn X-mooee Xomemnn X=mmoo Xmmomoe Xomomoe X-=m=o- X-mmoen PR X-vmemm Xeooomn x--
e ;‘ :. ? ~ ”— —————————— -~ \\\
) 0 S
Uag, O 7 == i
q ,=. ] e 1]
@ eanpIaa N §z 1
H \ / H
e To e AN ST = &L, N !
' = 150 g I [ / L-4 Lanatin 1] L5 Landtin
QGQU!JOE&G&QQGDGDDQQQODD T $
o '
: \\ 1
@' NN AN /
QSoumpon Well ;.‘ \\’__l \\ N ey, 1 LecEnD,
i N [/ 7 : .
i \\\\ I, O 0~ 9 pans per biion
o1 | T ! 4
feoXos | 10 ~ 25 parts per bition
} h ! O
:: :’ /l/ (o) O 25 ~ SO parts per bilion
ea GolfCourse .'\‘ t\ /// . &n«:ﬂalo o
::‘ 9 Lagoon so~ 100 pars per bilion
;:‘. gomem" x--=z=" xemouon Xoommm- X-ounns X--o==c L Xoomor
- Xeeomm" Kemo=" L Shai
[ |
Gotl Course New Office Developments
Bulidings '
500 100 200 300

scale

feet

CDM

environmental enginaeere eri~~tsts,

00Z0 €00 SVM

nts

Figure 0-0

1,1 Dichloroethane

| , Round 3 (Shallow)

) Port Washington Landfill, Port Washington, New York




E , Salem Elementary

Golf Course

Active Gravel Quarry
— e e _3 (Y= e ST Xemmons R N X-ooenn X--oeon e KX T e S S S S T ‘"
o e = T TTETIN
Q i { e i
S ea0paeo S 2 1
| P / I
= ogdotieot U A /y i
; /y 4 Landiil L-S Landtil
= L ! h ) L-4 Land i
3l [[ronaBbegoropnaata |y -l I
- . @ ! \\ \\\ ]
Q ® N\ / "
Southport Well = // / LEGEND:
s ) ,
':‘ ’l/ O 0 -9 pans per biion
i ,I’] O 10 - 25 parts per bilion

, .
/ .
\~ 7 0,/ Leachate
- N Lagoon

O 25 ~ 50 pants per billion
50 ~ 100 pans per bilion

nlists,
Jhants

T0Z0 €00 SVM

et poo xomomet Lk LA L St Xewo=== Xeommes
> —g--oT xemmi gemme" X-m=e""
I ®°, - [ o] [:] .
| asw— |
Golf Course New Ottice Developments
' Bulldings

500 100 200 300

i e

scale test

Figure 0-0
- ‘

11 Dichloroe_thane
Round 3 (Medium)

Port Washi'ngton L.andfill, Port Washington, New York




Salem Elementary

O

@ Goll Course

50 0 100 200 300
[

scale feet

Golt Course
Bulidings

School
O? Active Gravel Quarry
A S S | S | SELELSS | e Xeoomnn Xemomee x------:--;—-_—_x_ ‘x\ : 3 x X X x Xemowmn X--
—_ 44 ’,,"_"————\
a5 e \\|
£ AARQPA A0 i \ /y i _ LEGEND:
N / [ i
1["‘:(‘? C:J[DQJQCJ[DDC?@ D Q"‘" | ‘l ,// " . O 0 ~ 9 pans per bilion
g I | / L-4 Landtill Il L-Standin O 10 - 25 pans per bition
iad]_lajocbacao@omp cAdo0Do ¢ W ‘I N
! ) i \\ \ 1] 25 ~ 50 parts per billion
:" N \t i Y 4 T
Southpon Well = AN 7/ o
H 77 N IR . so~ 100 pans per bilion
‘ V24 RSN I/
x AN 1 : : -

) 100-200 parts per tition

> 200 parts per bition

M~NAA

Z0Z0 €00 SYM  onias,

v emygrsoen LUNSUNRaANIS

Figure 0-0
1,1 Dichlorosethane
Round 3 (Deep)

Port Washington Landliil, Port Washington, New York




Salem Elementary

scale

feet

CDM

Active Gravel Quarry
Revooo- PP Noooons Nemoon- Roeoone Rewmooe ."”'":.“—-:—.-_'_::L.: ----- Keoooon Kewanmm- | TR | TEETE | EEP R Neoecen X--
! ancJaQoG , L= \
Q/ : I ’/// ]
10 9yl | @eagpa oo Z ! )y g -
by ' \ / | .
nl| s o;,gcbcaqdc: U oc'ng Lo Y ! P
=00 9 | { I / L-4 Landnh )| L3tanank O 10 - 25 pars per brion
2163“33@2: GDPDDQL’JODD H W ! , " |
! E \\ \ " 25 ~ 50 pans pes bithon
> NN AN / T .
QSoumpon Well 'E' \\,.—'l i N p / .
H 77 NN\ / 7 ’ Q”~'w pansper o
: N\ / | 0 pan on
M N\ ]
e E--—x T I' .
i h II 100 ~ 200 pans per bilon
X ] ! ‘
: W/ %
P Golt Course ||‘ \:// °O l::c’l.'.
| F ° goon » 200 pans per billon
» s
“'. S goem"" et R--osoX
------ R
Golf Course New Oftice Deveiopments
Bulidings

onwronmanlal anninn~- -

coz0 €00 s

~ Pont Washinglon‘l.andlill, Port Washington, New York

Figure 0-0
1,1,1 Trichloroethane
Round 1 (Shallow)




School
Active Gravel OQuarry
—_— T Y | EETEEl] | EERE Rewo=oo | EEELI | DRI | EEELEN] | EEETEE Xo-omon Reoooos Reeooes | ST Reocome Re-eco- | SR Remo-o- | SEEEE Xee
===——é—; v." /’/——”’ _________ - - \\\
: QOC? QNS i 7 == Bl
/ 0 E " e i
agligesomes NZat L 4 ::
. s : \
nolll o ogaotoea U ) [o0g9: y /1 _ "
"t ed . l.“ '| /
= ¥ise “t N | / L-4 Lanann " L-S Landnin
kld| IQDOQOQQQGD@DDQGODD i " I »
y : ! i ASN \\ 7] LEGEND:
Q :.‘ NN Q N / i )
Southpon Weil v NS~ NN 7 7/ ‘ O 0 - 9 pars per bilon
§ //// \\\\ I/ O 10 - 25 pans per bikon
... .’ ) \\ ’l .
P heneeeey T :: lll O 25 ~ 50 pans per billon
5 / :
L I /
. P W ,/ QO Oso- 100 pants per biflon
} . 100 ~ 200 pans per billon
-.--I--""" """ x- )
PR Laahdn e : —
RN PR Lit e

| Goll Course — New Otfice Developments C_)—‘—‘—’
Bulldings .
00 100 200 300 _ ' :

scale eel .
- ~ | ' Figure 0-0
CD M ' | ’ | 1,1,1 Trichloroethane
environmental engineers, scientists, - . B Round 1 (Medium)
is :
| vozo €00 sSvM

Port Washington Landfill, Port Washington, New York




Salem &.2mentary
3 School
O Active Gravel Quarry
-‘—————3 T TN } S F e | RIS Xoo=m-== | EEEL L } S | SR l--:—--:l:-:-l ------ | CE | SR X=mo=== | SEEELLS | S | CEEE x--
F====sj|E===""], e
Qrogogoll] |V 0:9@9 ¥ = \
N i l// / == "
i AA A0 A0 ¥ ‘l\ //// "
Q ] \ / "
= 0ot U Qi |\| /7 "
] %704 A g I ‘/I L-4 Landtil I+ L:S Lananit
:Jciuajocbaé:opoc:poocnaﬂao i W \I\ 0
Q. NN , g
J AR RN 1.
Southpart Weil » NN 7/
i /7 N (7
! V24 N I/
¥ " N {
B e h
} 4 l’ - LEGEND:
\ i / LEGENOD:
3 by 0
oy GolfCourse \ ‘{\ 4 / ”cw. (O 0-9 pans per biion
% - o Lagoon O 10 ~ 25 parts per bilion
T P I
T
—0
Golf Course New O“lcc Developments
Bulidings
500 100 200 300
scale feet
CDM
Tetrachloroethene
. G0ZO €00 SUM o ~ Round 1 (Deep)
: Port Washington Landfill, Port Washington, New York




Salem Elsmentary

School
Active Gravel Quarry
PN SR PR SRS SR lls Sl  TEPLLES X=owma= Xemmom= x-woo- X-emmm- Xewmeae Xeeo=mn X--
b —— — == poemd :;-’-----x ------ X-==== | S X x x ’x/ ”—l_—‘___: _—__\\\\
QOC-? © O 7 P - I
QS ¥ Ly P I
[t} CIOO[QQ 0o } W /// 1] LEGEND:
Q ! / "
<ac) CJCSIIIIt:nC?QJ 0 Q.'.. \‘ /y | O 0~ 9 parts perbiion '
wasgra0 ﬁ\‘ 101 h ly l“ L-SLandilt
- ‘E I L-4 Landfil i 10 - 25 pans per biion
® @ H \\ \ i Ozs~so pants per bilion
Q ' P NN / 1 '
Southport Well » gt NN / / '
g \\\\ // _ so~1oo parts per bilion
X N\ ’;
i, . no o
i 1 II 100 ~ 200 parts per bilkon
) TR
ez GolfCourse A ~ 7 04,/ Leachate :
A - PN Lagoon ‘ KN -
' “ " ] »200 parts per bilion
R - &
“u ______ | SL b l-’_”’-.l ------- D ;
—
3 D
Golt Course New Oflice Developments
Bulldings
S0 0 100 200 300
[ e
scale feet
nD M ) Figure 0-0
- Tetrachloroethene
9020 ts,
€00 SvMm nts

Round 2 (Shallow)
Port Washington Landtill, Port Washington, New York




Salem Elementary
School

Active Gravpl Quarry
Tt SELEDt e A=eowmn x x x- "-_-__-_-.’:-:-“, ..... o o X " " " -
| S . — -l — = a0\
- ’:——:’—:‘ - ll
~7 -
'|/ i . 1
QQDGJC! oo W /// : o LEGEND:
\ / ' I .
ﬂ'bl'?-" QCQQQC’QJDC?Q] 0 |\| / , H (O 0-9 pans porbikon
di L-4 Landfilt o 1l L-stanam O 10 ~ 25 parts per bition
Z;u;ﬁl IQDDQ@ I
. | i : O 25~ 50 parts per billion
Q , | |
Southpon Wall ;7

{,” ) 50~!00 pants per bifkion
f | | an
I‘ '
Il -100 ~ 200 parts per billion
/
//
Y

> 200 parts per bilion

P Golf Course

.......... PO
cmee R Xew="" x-o---"¥77
e S -
=0 ‘:
52’“'50 New Ofiice Developments

Bulldings

Figure 0-0

| | ' Tetrachloroethene

is, ) o - Rt 2 Mg,
L0oZ0 €00 SYM ':s | | | . ( )

Port Washington Landfill, Port Washington, New York




Salem Elementaty

Goll Course

Golt Course
Bulidings

50 0 100 200" 300

Active Gravol Quarry
e e X-emmoe Xemamnn X-wmmmn x-mwon N Xeemoon A=ommen x---=-= X-=onn- X-memeon X=-memn x--
P —— — == —‘.’ ; P .
0 » _ ””’/ \
Y ) © o 7 - n
7 ! 1] //// il
10 Oy 1 A0 A0 00 i | s "
HI 0 : \ 7 . I
1 s -ECJELQOQJQJC?QJ . I ly I
' I |II L-4 Landtits " L-5Landfil
dU*OQEgbaoap scoaaia | | I
] T LEGEND:
Q 3. ' / 1
Southport Well = // / O 09 pars per bilion
§ / O 10 - 25 pans per bilion
3 '.;

O 25 ~ 50 pans per bilion
50 ~ 100 parts per billion

190 =200 pans per bilion .
--------- Xormm--X
xX-==""" gaemoX
. New Otlice Develop.-m,ms

plan

eozo soo SYM

scale feet
CD M . Figure 0-0
environmane~t - Tetrachloroethene

Round 2 (Deep)
Pont Washington Landfilt, Port Washington, New York




Salem Elementaty

Og . Active Gravel Quarry : : )
! | = x 4 Xowome= X-mmm— | TR TS Kewmac= Xomom= | SR X-monm- | SELIEL | e X-wmnm- X-omwm- | e Xewmwan [P Xe=
7

===‘::—"’-—-—-—-=“® ‘ -X-
- ”——:—" ——aN
LN , \
’ i
SJQGDQQQD E "
< OOQQL‘J@C? Q:." ::
= g L-4 Landtill 1 L-S Landtil
3.]62 DOC::&EFd:GDP'QOGDo { . o
) : 1
QSoumpon Wall @' p // 1 .
07 : LEGEND:
E‘ ’l O 0-9 mnsperﬁiliod

@ .. I - |
O 10 ~ 25 parts per bilion

00 : O 25 ~ 50 parts per bitkon
0, Leachate
. &7 ‘tagoon : N
50 ~ 100 pans per bilkon

@ Golt Course

......... x=cee==X

' - B L
®203 |
‘ A o e |
| “Sunangs” New Otlice Developments
8ulldings

500 100 200 300

scale [T}
) —
' " ' o s " Tetrachloroethene
6020 €00 SV , ‘ Round 3 (Shallow)

~ Port Washington Landfill, Port Washington, New York




Satem Elemsniary
School

Active Gravel Quarry
[ e ‘ —cegomeem- Xemcomm Xemonnn Xemoene O E— Xemoeon Xemomnn Xemoom= e L SR Aeooose Xoom==s L Xoomoes X=ooom L x--
= e TN
Joadogol © ' 7 == i
. l | 7y 11
10 Og | @ aan@e eo | / 1
i ] \ /
314 ; W / I
ol | oparneoa V e "
’ T m. : l‘ | { L4 Lanani 1] L-5 Langfil
-
:DC'UBDOQJ LeGDGL2 W "\ I LEGEND:
® \\ \\ 1 )
QSoumpon weil N -~ NS // / i (D 0-9 pans perbision
\\\\ II/ 7 O 10 - 25 parts per bition
N 1 - _
1 : | Ill O 25 ~ 50 paris per billion
H | /
L 1] /y
! W // & 50 ~ 100 parts per bilkon
Golf Course \ - 7 O_ /Leachat '
. @ \;: \~- v \ o Lo::mo :
‘\ 100 ~ 200 pants per bilion
"
----- | Sty
...... ‘_--_-_‘______!-___--;-----"
[
— D
Golf Course New Otfice Developments
Bulidings
S0 0 100 200 300
[ A e
scale -lul
CDM
‘ Tetrachloroethene
~~ec <ccigntists,
0tezo €00 * gyy tants
I

“Round 3 (Medium)

' Port Washington Landlfill, Port Washington, New York



Active Gravel Quarry
=X----== Romowon Xommoo- Xovnmmon Xem=oos Xo=soon P EEEEEE x------l-:-:x:-:-ll\- ----- X-enoon Xmoomon X-=enes Xe-o-om Xooammm X--
. - -:_—:' - ll
7 -
I /,/’ "
W 7 I
\ G I
N i
wagARLO .
EEE / L-5 Lanafi
- T A Y ; I i L-4 Landmi 1"
zacguajocb QGDPQGGDD i " \l\ I LEGEND
- , N
Q SR / i
Southpornt Well x N \\\ 7 7/ » O 0 - 9 pans per bilion
/;/ . \\\\ I// O 10 ~ 25 parts per bilion
» rxd \\ II
E-'.-,----‘---x. : | Ill O 25~ 50 parts per bilion
H | /
4 ] / ' ‘
' W // Oo S0 ~ 100 parts per bition
@ Golt Course '.‘ N . oo Leachate
» - 9 Lagoon
‘\ 100 ~ 200 parts per bilion
,1 e | Sy L *
LY SR RS L b Ch i
Ve P x-==
—0
Gott Course New Otfice Developments
Bulldings
500 100 200 300
[,
scale feet /
environmental engineers, scientists,
planners & manaaement consultants
S
11Z0 €00 SVM

Port Washington Landfill, Port Washington, New York

“Tetrachloroethene

Figure 0-0

Round 3 (Deep)




Salun Elmnwy

Active Gravel Ouany .
— e X Xeeomm- X=onmmn x x x X=meone Xommenn Xemmmo= Xoomme A=mommn X-eonnm X-mmemn X-===== x x x
=== .' PR s \\\
“Dbmuqoﬁ ‘Da@ V&, 1 T \
Q,S?’ Q| =T il
aaoaq (] N "
| 1
) r?— =3 ooadpacos D )(aq@9;, Y
= g L-4 Lanatit " L-5 Landtil
le_ﬁ@caafho@oc:pooaaaao i "
: "
‘. [}
QSouthpon well i // ;- 1
. ! e
H NN I/
~ N\ 1 4
o3 | 1 II LEGEND: 4
H ly |
oo (O 0-9 pans per vition
/ (o) -
ez GollCourse \:\ /, / . . achate O 10-25 parts per bition
- PN Lagoon
OO i Xemwmon Ymeom—
e B S, [PPRPY Komo==" Xe== x 1 3
oo g--no Lidhta X
Golf Course New Otlice Developments
Bulidings
S0 0 100 200 300 i ‘
S .
scale feet \ . )
CDM
‘ Chloroform
onfists, Round 2 (Shallow
¢l20 €00 syMm uhanis ( )
- - Port Washington Landfill, Port Washington, New York




Salem Elamentary
School

Active Gravel Quarry
cemsewua)econcve)eccrecc)fremcsn) sensss A=~
—Reew-== | ST E LS } ETILLLS d ELL ST Newmooo A-=m—e= X=wames X-= -: -—X_:;:;l—';:;:\- '''' SR X b 4 X x x
® =T W
i 7 4’—’”’ - "
1 \ 4 i
’ \ i T
B 1
g l ,II L-4 Landtil il L-5 Landsil
21::5”330!:::5?:1— Segoroooade |l !
@ : \\ \\ ]
Q P SN / ]
Southport Well X SN .
: 77 NN\ / e
H /77 NN ,/
,:. .o \\ , I
© s ¢ ﬁ-{"l"‘ :: ’Il LEGEND:
f / . LEGEND:
": :'\ /// OO O 0 - 9 pans per bikion
ez GoltCourse '\;‘ ~ 7 :o L:::::‘o 10-25 pats per biion
S -
;“ Xt x-ooost Lokt LA Yoo e xemeX
Vo X
Golf Course W New Otfice Developments
Bulidings
, Figure 0-0
. Chioroform
* lists,
tTZ0 €00 sym ‘tanis

Round 2 (Medlum)
Port Washington Landlill, Port Washington, New York




Salem Elemaniary

Aciive Gravo_l Quarry
3 [ — === x X e X-omm=- | SRS Xo-om== b x--_-_-:x-_-_--:x ------ t S X==om X--omes D Xeoweoo X--emen X--
g — :. ' _ ”4 . — \\\\
e §] o 0 e
LaeQdl, OC?Q ! 7 D i
> U | % I
1acL:_|j 3 A0E C0 ' W /7 1
Q | \ / I
| o opdetceos 0 e I\| /y T
= g ] ,/’ L-4 Landniti N * L5 Landmiy
F ¥204 H '
:ucﬂﬁjocmlfboaompoomaﬂmo i N t
) * & 1 NN T
Q ; ‘ AN / 1
Southport Well x ‘ NN )1
: /77 SN 17
i 77 N ’/
¥ ’ N /!
A TR . |
* o2 x'.‘ 1 ! ,' LEGEND:
4 T .
Golf Co : w A % at (O ©-9 pans per bikon
o2 olf Course ‘.:‘ N\~ o, LI..::oon. O 1025 parts per biion
‘;: ------ x-ommo K-mmoen X--ooee X--o-os Xomomos Xooore
L aaee gamon="
Voo xooome" X T X-emoTt *
=0
.Golt Course . New Otlice Developments
Bulidings
500 100 200 300
P e e e
- scale feet
ANAN . Figure 0-0
$IZ0 €00 SVM Chloroform
. Round 2. (Deep)
planners & management consuftants
Port Washington Landfill, Port Washington, New York




Acilve Gravel Quarry
"'———————3 (Y —— == X"~ X~==-== PESTRTES S Lt Newo=m= Xemmo= A-=-mm=- Xem=w=- Ne--om-- lt-_-_----x ------ ) SRR Aoooom= A=om=-= Xemow=-= PEEEEYE K-mmmm— X--
J - ” -— \
Si=[=le]e) GOQQ ol L N
x ] e "
£ AADQ P08 A0 ; W /, "
o E W /s 1
<o G000 0 QJI:?QQ;-.“ n /// !
i 0% .‘. h / L-4 Lanatit 1l L-5 Landtii
Qcﬂ_[a:uotbaé'sbpompocaaamo | H l\l ¥
* : S "
Q r RN Y, -
Southpon Well .:‘ NONA \\ . s
: 77 N (7
4 77 N I/
N ' N\ I
L " o
” [ i ’/ LEGEND:
1 I /)
". \\ // OO O 0 ~ 9 pans per bilion
o3 GollCourse ‘.; \\_// : o LLO::::: O 10~ 25 pans por bikon
4 R L
‘t\ L xom"" x=m=zc Sl hi LSt Lo xesomoo xomee *
\‘ ------ S ‘-'i--__‘ ______ X
—U
Goll Course New Otlice Devslopments
Bulidings .
SO0 100 200 300
(L e
scale teet
CD M Figure 0-0
ol ' Chloroform
P QTIZ0 €00 SVM

et

Round 3 (Shallow)

Port Washington Landfill, Port Washington, New York



N1

—

= ——

Satem Elementary
School

Active Grave! Quarry
B —— =i®- cfeomcacyocem--X X X x x---:-_x_-::;:_—_:;—l\- ----- } ST | CE e | S | LD | SEETE Xemomoe X==
m » — ”” -
Ioooogol| Yoy © gi 7 T ::
aac.gm (o T \'\ //// ::
i \ ,
i r?- c::l (w18 [ =Y LA 0 QC?.QQ} |\ ly T
e ) :M 'l /y L4 Landiil . . I . L. Landfil
] ' ‘ -
;‘Jci]_[hocaacmaompooaaaao oy | I
SR NN % T
QSoumpon well _:‘ ~ = : . )
: 44 N 'R
H 77 NN I/
Lo YR
e E ...... e emaan . l . :
L () 11 ".‘. T II' LEGEND
:" ] /II ) . O 0-~9 pansperuion
\ ~7 0 Leachate : 10 - 25 pans per bilion
@ Golf Course ‘:: =7 S o L..om O
“‘ ------------ Xmmoem- Xoommmm Ke=me=-
‘:“n R L ekt L - T " ) .
AT g Koo b Sdeind
—0 A '
Golt Course ' New Oftice Developments
Bulidings
500 100 200 300
scale leet
)
F 97120 £00 S¥M

Figure 0-0
Chloroform

Round 3 (Medium)
Port Washlnglon Landtill, Port Washington, New York




Samn Elsmentary

I

H
QSoulnpon well

ee)voccnafeagace) ----.:l csccven)occanne) mge
-

Golt Course

(O

50 0 100 200 300
scale feet

Active Gravel Quarry
x x Xmemame O Xeowenm Xoommnn Xovomon Xemmone x x x Nomooom Amemnnn Xemmmme N N -
v e -~
- -
7 =" T
i 4’ T
\ it 1]
\ 7 "
|\' / i
h l,l L-4 Landfitl T L Langt
\ "\ "
NN T
N ~ N\ “
S 7/
/ NN\ I V4
o’ \\ 'l
TR : : l/| LEGEND:
[
; I / ”
1 \l\ //I . Q) ©-9 pans perition
[}
\ -~ 7 o Leachate 1025 -
\:t N\~ N [5) Lagoon O parts per bilion
\
J PP Kamowm= Xmome= Nemommn Xoeemn- . Kmmoon
PR ISR Lt | Shidna A==
- | St Lhi
=20
. Golt Course New Otlice Developments
Bulldings

CDM

environmental enginaare «~~i-~°" "

P €00 SVM

e )

IAYAY

Figure 0-0
Chloroform
Round 3 (Deep)

Port Washington Landfill, Port Washington, New York




Salam Elementary .

‘environmental engineers, scientists,
pla .

e

8120 €00 swm

School |
O! Active Gravel Quarry
——————-——i [ ==X X X } SR | C | EEELER X-ocoen Kemoaoe x--;—-_-_x:—-;—x ------ | SEELI | e | SRR | L | CELEE X-ememm=e X-=
F=—===xjlfE==""" TR
Upoogogol Vo, ©% | =T ¥
3 % S pa 1
% /4
1 Q@A 0 P 7 I
4 | /7 I
Q! W
<o IGO0 & /y i
wmts RO 3.. || /
= 753 i ] i / L-4 Lanamit 1] LS Landsil
QGQUQDOQQQDQGDQDQQOGDD H I \I\ . |
. - [ 2] E \\ ,,
Q e AN \: / "
Southport Well 5 S *: . 7
! s
' : : ‘e AN I}
{ 77 NN /
x e W\ I"
e i ............ . ] |
’ ®" !." I 'l LEGEND:
\ ! / , -
\ \,\ /// - % (O 0-9 pans per bition
ea GolfCourse \ N~ 0, Leachate
M - Q Lagoon ' O 10 ~ 25 pants per bikion
(I - PRU S [P PP Kemwm—= Xem===
X S Liagr=iy e - ” ’
...... gonoommkmm X ‘
Goll Course New Oftice Developments
Bulidings ‘ ‘ .
scale leel
CDM

1,1 Dichloroethene
Round 2 (Shallow)

Port Washington Landfill, Port Washington, New York




Salem Elementary

10 Oyl | A ADBEV PO
THILS 0

G | R L e e

3] [ponaBtagoroonadne

QSouthOﬂ well

)

-

J

®

°2 Golf Course

500 100 200 300
o™

scale feel

Active Gravel Quarry .
R X-om-eos LTS K-emeon Xoommoe Xemoome e Xommenn TR A-o-oon PEEREE Xoomenn e X----e- D X--
- "’—_—_——~——~\\
' - _—= "
7 = |
I o 1
/
W 4 I
\ / I
I i I
I ,/I L-4 Lanatill i L-5 Landni
h I
\\ N\ 1]
AN ~ NN / 1
NN 7/
V4 SN\ I/
a.'-“‘.‘. : : I} ,' LEGEND:
(]
": “ /’I (5) . O 0 -~ 9 pans per bition
e & CLET
-x-----L ------ X-eoo- K--=-=" X-e=-=- L Shhia L Xooooo
...... S
------ T
[ e |
—) D
Golf Course
Bulidings

CDM

‘4=t anninaars. scientists,

6120

€00 swmM

' W New Otfice Developments
Figure 0-0

1,1 Dichloroethene
Round 2 (Medium)

Port Washington Landfill, Port Washington, New York




Active Gravel Quarry

=X X x } EEL LS Xemmmom | CESEES S CEEL T S X-eown= ) SR S S SR } ER | SR | ST K-mm=m= X--
or o T T -_—
R T 1
. S i 'l//‘ /,/’ - :I
Elgaaocm Qo j Z oW §z r
! ol W / 1
02 | 2 g0 0 WWoan b I I
: h | / L4 Lanati i L5 Landtil
d“i::ocbacaoaoc:poénaﬂﬂﬂa : W \l\ n
Q 2 \\\\ AN / I
Southpon Well d ~ =3\ / 1
) — NN\ /
H V4 NN\ / 7
1 Va4 NN -4
ol iy N ," LEGEND:
L
' \ 1y //, (O ©0-9 pans perbikion
3 ] :
‘:'. \,\ / /I OO : O 10-25 pans.per biion
@ Golf Course \ ~ 7 O,/ Leachate :
:: - Q Lagoon O 25 ~ 50 parts per billion
:'\: ........... PRI, Kwowm== PEEEET RS | ELE bt X-===== Lah
4 goommm k=TT LxemmonT xoo ‘- .
------ x----="%""
Golf Course W New Otfice Developments
Bulldings
CDM |
envirnnmantal aamina-— -

F

0220 €00 SVM

1,1 Dichloroethene -
Round 2 (Deep) .
Port Washington Landfill, Port Washington, New York




N
Snlun Elementary
Acﬂvo Gravel Quarry
——"—-———— ____-_—————-—-'__."::X ------ Xeemmnn Xemonms Nemmomn Aemomem P Xomoman Xamwmon X-ammee P Xomooon Xeooon- X---c-= X-uome= X--emm- X------ Xomeomn X--
e |l A S
,QDQ:C:IDCCIOE,, Qa@Q P, =T 1
N -~
.'. I a i
cd}JQﬂOGJQ oo ¢ \ /// "
' "/
= opdoteos U Qi ‘|\l Y !
3 3 : I L-4 Landfi 1 L-5 Landilil
:mgl_[a::ocadéhpoapoomaama P - "
N * =. . AN \\\ I
Q i N \ / "
Southport Well X -~ AN /7
i V4 N\ /
* - N\ ,’1
e)3 : ............ '
@ ! : ! ,I LEGEND:
\ /
5 I /I (8 O 0 ~ 9 parts per bilion
Golf Course [ W\ / A (o) .
®2 3‘ \~7 (o) LL.::O;I"I. O 10 - 25 pats per bilion
;:.. _____ BN x ------------- NI Ao R Xemmoes Liht Xoooss
Vo S xmomm=" x--=="" x=-
o
Goll Course * W New Otfice Developments
Bulidings _
CD M . _ Figure 0-0
enwronmonlal enaineam - 1,1 Dichloroethene
. 1zzo €00 SNM

| Round 3 (Shallow)
Port Washington Landlill, Port Washington, New York




Quarry )
X Xommmos Xeonomn PR Xemeone X-vomm- X-vonn- ORI Xeomon= X-oome Xommoo Xoomses Xooe==s x-=
= gt
Da, ©Y9%1 S Y
= Qe i 7 == 1
S : Iy a
1 Oy ) A0 0 00 t W /// "
G! g U CDS \\ / / 1
P | 0 GAEO0 D &= i / 1
w0 10 | / L-S Landfil
_ — g I [ / L-4 Landii 1] Latan
2cd] [ronatbagoeonodato Loy | | "
! ' ] \\ \\ “
Q ® N N / ]
Southport Well X N AN 7/
H ved NN I}
_ : /77 N l/
H RS~ . |
x @ox x.. I I,l -
i A -
d :'\ //I & (O ©0-9 panspertision
o2 Golf Course -‘;‘ \: /, : o L::::::: O 10 - 25 parts per bifion
‘:.‘.. USRI x-mozz® x-meme PR Xommmos x-omose X-osent xommm e
‘\ g am===" | Saa x-or
----- p D
Goll Course New Otlice Developments
Bulidings W
500 100 200 300
.
scale teet
1,1 Dichloroethene
 zzzo €00 SYM s Round 3 (Medium)
) -7, 2 . .
Pornt Washington Landlill, Pont Washington, New York




Salem Elementary
School

O Active Gravel Quarry
—_— —1-;----x------:----—-x------l x x x PEIEESE Xowom=e R X-een== PR Xomomo-  SEEEE Xwmmmmn X-=
==p=S- e mmITIN
ﬂnbmaqog D, éQQag ) et N
‘0"" Q ’3' I { 7y - i
aaD QQcao 3 s Y , % "
; E \ - T
e c‘.ﬂ- -:s wlgld (s nlETw b 0 GC’.QQ:.“ |\l /// "
é h i / L-4 Lanatill 1] L-S Landill
QGQUJOQQQD@GDPDOQGGDD oy ! $
® ¢ \\ NN "
Q P Ny % 1"
Southpon Well . \’__’ \\\ / /
i s
! 7/ NN [/ . .
i il . \\\\ h » ' LEGEND;
e E---!---- ! L attd Xy | I Il
“ ‘u' - I I’ : O 0~ 9 pants per bition
V- ] / . _ N
3 \'\ ,/’ O 10 - 25 pars per bikion
\ </ o .
@ . Golf Course .;‘ N7 ‘ \ o, Ll.:::::: _ Q 25 - 50 pans partiion
‘:: ...... PP Xem-soo X-=om=c X---on L Xoooms
v e P
. : oo Xemmo" x--=="" Lisatall X
! @o: . L k & —
. | D ) nts
‘ ’ G;Illﬁ?urso New Otlice Developme
ulldings
S0 0 100 200 300 : .
[ e, | . .
scale feet v
CDM
enviror

olanns ECTTO €00 SuM

1,1 Dichloroethene
Round 3 (Deep)
Port Washington Landfill, Port Washington, New York




1,1-dichloroethane
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chloroform
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These compounds were selected because they clearly indicate several trends
in gas concentration and migration; as discussed below. These were not the
only compounds detected during the three rounds of landfill gas sampling.
Other compounds included trans—l,2-dichloroethene; vinyl chloride; 1,2-
dichloroethane; 1,1,2,2-tetrachloroethane; 1,2-dichloropropane; benzene and
carbon tetrachloride.

Figure 3-7 also plots the gas data as it was observed at varying depths in

the subsurface. Table 3-18 previously outlined the depths at which sample

probes vere situated. For ease of bresentation, each figure is denoted as

reptesenting'either shallov, medium or deep conditions. Generally, shallow
probes were installed 35 to 65 feet below grade, medium probes 90 to 100

- feet below grade and deep probes 120 to 130 feet below grade. ‘The follow-

ing discussion has been organized first on a chemical by chemical basis ard
then on a sampling round by sampling round basis:

Trichloroethene(TCE): TCE has been demonstrated to be an animal carcino-
gen (International Agency for Research on Cancer [IARC], 1976). TCE is a
colorless, nonflammable, non-corrosive liquid having a "sweet" odor
characteristic of some chlorinated hydrocatbons. It is primarily used as a
~solvent in vapor degreasing. It is also used for extracting caffeine from
coffee, as a dry-cleaning agent, and as a chemical intermediate in the
production of pesticides, tars, paints and varnishes. In the ambient air
the National Institute of Occupational Safety and Health (NIOSH) recommends

limits of 100 parts per million (ppm) as an 8-hour time weighted average
(TVA).

At the Port Vashington landfill, the maximum concentration of TCE detected

in the subsurface unsaturated zone was 119 parts per billion (ppb) vhich is
equivalent to 0.119 ppm. This occurred at landfill gas (LFG) well EPA 202

during round 1. TCE was detected at LFG 202 and LFG 203 during each of the
. three rounds. These are the only vells vhere this occurred. In vieving

3-55
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'figure 3-7 it appears that TCE is more prevalent at the medium and deep
depths than in the shallow probes. It is also apparent that TCE is

. migrating off-site to the west of the L-4 boundary. Excursions of TCE have

" been detected as far from L-4 as EPA 203. The highesf concentrations

typically appear at EPA LFG 202. This appears to be the case in each of
the three rounds of data collected to date.

1,1,1-Trichloroethane: This non-carcinogenic EPA priority pollutant is a

colorless, nonflammable liquid with an odor similar to chloroform. 1In

recent years, 1,1,1-trichloroethane has found wide use as a substitute for

carbon tetrachloride. In liquid fofm'it is used as a degreaser. Other
industrial applications of this solvent include its use as a dry-cleaning

agent, a vapor degreasing agent, and a propellant. In the ambient air the
NIOSH criteria is 200 ppm.

At Port Washington, fhe maximum concentration of 1,1,1-trichloroethane
detected in the subsurface was 692 ppb or 0.692 ppm. This occurred at
TNH-7 (at the medium probe) during round 2. Looking at figure 3-5 it is
clear that this chemical has been detected in all directions west of L-4
and at shallov, medium and deep probe locations. This chemical has been
detected at all three of the furthest monitoring locations established
during this study namely TNH-2, EPA LFG 203 and EPA LFG 204. Additionally,
it has been detected on at least one occasion at all of the monitoring
points. No trend is apparent concerning this compounds affinity for
traveling off-site at either shallov, medium or deep depths as it has been
found to.be pervasive at all three elevations.

1,1-dichloroethane: This EPA priority pollutant is non-carcinogenic. It
is a colorless liquid with a chloroform-like odor. It is a flammable
liquid which is used as a solvent and cleaning and degreasing agent. In
the ambient air the Federal limit for 1,1-dichloroethane is 100 ppm and the
American Conference of Governmental Industrial Hygienists (ACGIH)
time-weighted average is 200 ppm.
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At Port Washington, the maximum concentration of 1,1-dichloroethane
detected in subsurface gases was 385 ppb or 0.385 ppm. This was evidénced
during round 1 in the shallow probe at location EPA LFG 202. Figure 3-7
indicates that the highest concentrations of 1,1-dichloroethane were found
at EPA LFG 202 during all three rounds. Interestingly, no 1,1-dichloro-
ethane vas detected during round 1 in either the medium or deep probe at
LFG 202; however, during rounds 2 and 3 levels of },l-dichloroethane vere
detected at this location at both of these depths. In fact, the round 1
results show 1,1-dichloroethane at only shallow and medium depths at dnly
two locations (LFG 202 and LFG 203) but rounds 2 and 3 show this chemical

to be much more widespread (appearing at all locations except TNH-6 and LFG

204) and with only limited travel in the shallow elevation, preferring
instead to travel much more extensively at the medium and deep elevations.

Tetrachloroethene (PCE): PCE is both a carcinogen (National Cancer
Institute, 1977) and EPA priority pollutant. It is a clear, colorless,
non-flammable liquid. PCE is a widely used solvent with particular use as
a dry cleaning agent, a degreaser, a chemical intermediate and a éumigant.
The Federal limit in ambient air is 100 ppm as an 8-hour TWA. NIOSH has
recommended a TWA limit of 50 ppm as has the ACGIH.

At Port Véshing;on, the maximum concentration of PCE detected in the
subsurface was 614 ppb (0.614 ppm) during round 1 at the Shaliov probe of
EPA LFG 202. Figure 3-7 indicates that PCE wvas prevalent.off-site in all
directions west of L-4 and at all three monitoring depths. PCE vas
detected at least once during the three rounds at all monitoring locations.
0f the six chemical compounds depicted in figure 3-7, PCE vas the compound
most frequently detected and was the most widespread in off-site locations.

Chloroform: Chloroform is a suspected animal carcinogen (IARC, 1979) and
is an EPA priority pollutant. It is a clear, colorless, non-flammable |
liquid with a characteristic odor. Chloroform was one of the earliest
general anesthetics; but its use for this pUrper_has bqen>abandoned
because of toxic effects. Chloroform is widely used as a solvent

(especially in the lacquer industry); in the extraction and purification of

-
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penicillin and other pharmaceuticals and in the manufacture of plastics and
floor polishes. '

Chloroform is widely distributed in the atmosphere and water (including
municipai drinking vater primarily as a consequence of chlorination). A
survey of 80 American cities by EPA found chloroform in every water system
in levels ranging from <0.3 to 311 ppb.

In air the Federal standard is 50 ppm and the ACGIH recommends a TWA of 10'
ppm. At Port Vashington, the maximum concentration of chloroform detected
in the subsurface was 8 ppb (0.008 ppm) during round 2 at a shallow probe

at EPA LFG 202. Chloroform was not detectedlin the subsurface during round

1 sampling activities. In both rounds 2 and 3, hovever, it was found at
shallow, medium and deep elevations. It was most extensive during round'3
at medium and deep elevations and has been found at all three monitoring:
locations most distant from the vestern boundary of L-4 namely TNH-2 and
EPA LFG 203 and EPA LFG 204. Chloroform has been detected on at least one-
.occasion at all monitoring locations except TNH-4 and EPA LFG-201.

1,1-dichloroethene: This compound is a colorless liquid having a "sweet"

odor similar to chloroform. It is used in adhesives and is a component of

synthetic fibers. At Port Vashington the highest concentration in the
subsurface was 31 ppb at the deep probe of EPA LFG 202 during round 2.
Figure 3-9 1ndicates that 1,1-dichlofoethane has been found at monitoring
locations west of the perimeter of L-4. All locations have detected
1,1-dichloroethene during one of the three rounds with the exception of
TNH-5, TNB-6 and EPA LFG-204. | |

Looking at the gas sampling data on a round by round basis it is clear that
~ round 1 data, because a majority failed quality assurance/quality control
protocols; detected the least ahount of off-site subsurface landfill gas.
In general, subsurface gas vas mainly detected during this round at the EPA
LFG wells (201, 202, 203 and 204). On only one occasion vas landfill gas
detected at the deep probes (at TNH-S). The bulk of the gas was detected
at the shallow elevation.
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Rounds 2 and 3 evidenced much more extensive gas migration patterns into
the off-site areas. In these rounds landfill gas was détected at all of
the off-site monitoring locations west of L-4 and, in general, it appeared
that the gas preferentially migrated at medium and deep elevations. - There
is no explanation of this difference between the gas patterns evidenced in
round 1 as 6pposed to rounds 2 and 3 other than the sampling episodes
represent merely a "snapshot in time" under but one range of climactic
conditions and barometric pressures (as opposed to continuous sampling) and
probably are not representative of off-site gas migration patterns at all
times. The difference in migration patterns cannot be attributable to
variable operating conditions of the active vent system since during all
three rounds of sampling three blowers were operating.

To conclude this discussion, it is relevant to return for a moment to the
historical conditions vhich led to the need for landfill gas monitoring at
the Port Washington site. Reéall that February 26, 1981 results of ground
vater sampling at the Southport well by the NCDOH detected levels of 1,1,1-
trichloroethane and tetrachloroethylene (synonym: tgtraéhloroethéne).
Recall also that resampling of the Southport well in May and June 1981
detected concentrations of vinyl chloride. Furthérmore, sampling of the
passive vents at L-4 between July and October 1982 by the EPA-FIT detected
the presence of vinyl chloride; tetrachloroethylene; 1,1-dichloroethane and
1,1,1-trichloroethane among others.

These chemicals are the same found by the REM II team during three rounds
of sampling at the off-site subsurface gas monitoring locations. 1In
other words, éhemicals found six years ago in the passive vents at L-4
(such as tetrachloroethylene (PCE) and 1,1,1-trichloroethane) are being
found today in the subsurface gas at off-site locations. These chemicals
in the subsurface gas are the same as those found in the ground water
pumped at the Southport well in 1981. k. depicts which chemical
compounds have been found at which of these locations and intimates a

connection betveen the contaminants found in the passive vents, active
vents, flux boxes, off-site LBG wells and the Southport well. This issue
is discussed in more detail in section 6.0.
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TABLE 3-24

' CHRMICAL CONSTITUENTS AND LOCATIONS DETECTED

Location Detected

Off-site Locations ° " On-site Locations
: , On-site . On-site Landfill Surface
. : Southport Off-site Passive Passive and Emissions

Chemical Vell LFG Vells Vents ~ Active Vents (Flux Boy)
Tetrachloroethylene (PCE) X X X X X
1,1,1-Trichloroethane X X X X X
1,2-dichloropropane X X C '
Vinyl chloride X X X X X
"Toluene X X
trans 1,2-dichloroethylene X X X X
1,1-dichloroethane X X - X X
Ethylbenzene X '
Trichloroethene (TCE) X X X
Chloroform X X

" 1,1-dichloroethene X X X
Benzene : X X X
1,2-dichloroethane X X
1,1,2,2-tetrachloroethane X X
Chlorobenzene X X

. Xylene X
Notes:

Southport well sampled in 1981 by NCDOH
*Passive vents sampled in 1982 by EPA-FIT
All other samples collected in 1987 and 1988 by the REM II team

(689)
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3.4.4 SUPPLEMENTAL SOIL GAS SURVEY

As discussed in section 2.4.1, EPA’s Environmental Response Team (ERT)
conducted a supplemental soil gas survey on Septémber 21, 1988 in the
commercial tract area’along_the fenceline comprising the southern boundary
of the L-4 and L-5 landfill. Thirteen sampling stations wvere established
along this bouddary in addition to sixteen stations perpendicular to this
transect. Subsurface gases extracted during this survey weteianalyzed for
benzene, toluene, xylene, trichloroethylene, tetrachlo;oethylene,'
ethylbenzene, vinyl chloride, total organics and methane. EPA—ERT's
results, conclusions, and recommendations are as follows.

The significant portion of cohtamination in this study was reported by
EPA-ERT to be methane. For the most part, the largest concen;rations of
methane were detected along the fenceline adjacent to L-4. Tﬁe methane
concentration was found to decrease as measurements moved to. the south avay
from L-4 toward the industrial park road. The total volatile organics
measured were found by EPA-ERT to be too low or near the detectioﬂ limit to
.provide enough information to form a conclusion with respect to these
constituents. However, BRT did conclude thaé the predominant contaminant
in their study area was methane. ERT further concluded that the source of
the methane was apparently the L-4 landfill and that significant

concentrations of methane have migrated south as least as far as the
_industrial park road.

EPA-ERT recommended in the_interest of public health, the recognition of
the possibility of an explosion hazard in one of the nev commercial
buildings along the industrial park road. ERT further recommended that a
monitoring system be installed in these bu?idihgs adjacent to L-4. The
moni tors proposed would run 24 hours per day and be equipped with an
~ evacuation alafm set for 5 percent of the lover explosive limit (LEL) or
approximately 2500 ppm methane. ERT noted that a more expensive option
would be to extend or upgrade the existing-landfill gas vent curtain along
- the industrial park fenceline. The complete text of the ERT report is
included as Appendix D. o
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3.5 AMBIENT AIR QUALITY

The indoor ambient air has been monitored at various times in the past at
the residential area of Wakefield Avenue and Guilford Road. In March 1981,
240 parts per billion on a volume by volume basis (ppb v/v) of vinyl
chloride was detected by the Nassau County Depaftment of Health (NCDOH) at
48 Vakefield Avenue. This vas attributed to indoor contamination not

related to the landfill operations.

Follow-up testing by the NCDOH indicated that vinyl chloride was not
detected in quantifiable levels in the air of four homes tested which were
previously impacted'in 1981 by the infiltration of methane gas from the
landfill. Findings of trace quantitie; of vinyl chloride under 1 ppb in

homes in both the impacted and control areas, used for comparison purposes,

indicated that vinyl chloride méy be common in the interior air.environment
. and might be expected to be found almost anywhere with the use of high
sensitivity analytical instrumentation. . o ) e

An ambient air survey carried out at the residential area of Wakefield
Avenue and Guilford Road by the Nassau County Department of Health in
August 1983, suggested that the vinyl chloride detected in the homes was
not infiltration from the landfill nor from the outside ambient air, but
vas generated within the homes. Vinyl chloride monomer has been histori-
cally used as a propellant in hair sprays, deodorants and other aerosol
cans. Since only an intermittent presence of vinyl chloride was found, and
then vith a maximum level of 0.5 ppb v/v in a confrol home, a condition of
public health concern caused by the landfill was not demonstrated.

As indicated in section 2.5.2, in response to concerns raised by the
residential community, the outdoor ambient air in the vicinity of Wakefield
Avenue vas monitored by EPA-ERT during the'periqd from Sep@ember 27 through
September 29, 1988 for seven target volatile organic compounds. Twenty-
four separate sampling events.were reported by ERT. According to ERT "The
results are mainly negative, i.e., most of the time the séven compounds are
not present exceeding the detection limits measured. Most of;she excep-
fions, benzene and toluene, are thought to derive from motor vehicle
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emissions. Very lov levels of vinyl chloride, at or just above the
detection limif, are thought to derive from interference" (EPA-ERT, 1988).

The complete text of EPA-ERT’s report entitled "TAGA Analysis of Ambient
Air in the Vicinity of the Landfill at Port Washington, New York" dated

December 1988 is attached herein as Appendix E.

3.6 METEOROLOGICAL STATION DATA

Data obtained from the meteorological station has been compiled and can be
found in Appendix F. This data includes solar radiation, air temperature,
relative humidity, soil temperatures recorded at differeﬁt depths (three,
ninﬁ, eighteen and twenty four inches) below ground surface at the land-
fill, barometric pressure, wind speed and direction and precipitation.

This section of the report serves to briefly highlight the major points of-
importance of the meteorological data. This includes barometric pressures,
wind speed and wind direction.

3.6.1 BAROMETRIC PRESSURE AND GAS WELLS PRESSURE

Vhile barometric pressures vere recorded, typically a diurnal fluctuation
was observed with a low pressure in the early hours of the day, rising very
slovlybtovards late afternoon. Changes in bardmetric pressure vere
compared vith vell head pressures measured with a pressure gage at the
landfill gas monitoring wells. It was observed that when barometric

~ pressures were falling, this caused the well head presSutes to rise and
become positive. Accordingly, sampling of the landfill gas monitoring

vells wvas only done when positive pressures vere obtained in the landfill
gas monitoring vells.

3.6.3 VIND SPEED AND VIND DIRECTIONS

A vind rose for the period of October 1987 to September 1988 is shown in
'." Red indicates that the predominant wind direction vas to the
north and vest. This wind rose is utilized in the Public Health Evaluation
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as an indicator as to how often volatile organics and other contaminants

might be carried from the landfill to adjacent residential properties west

of the site.

(545)
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4.0 REMEDIAL INVESTIGATION ACTIVITIES - HYDROGEOLOGY

The methodologies used in the field to secure the necessary data to portray
the hydrogeology at the site are described in thié section. Section 5.0,
alternatively, presents the methods used to characterize the sité hydro-
geology and explains how the field-secured data vere utilized.

The field activities covered in this section include:

o Borehole soil logging;

o Borehole geophysical logging;

o Ground vater monitoring well drilling and installation;
o Laboratory permeability tests of the Raritan Ciay;
0 Monitoring well insitu permeability tests ("slug" tests);

o Pump testing of the Stonytown well;

o Topographic survey;

o Measurement of the piezometric surface in various
vater-bearing zones; and '

o Ground vater and landfill leachate sampling

Supplementary field activities also described herein relate to the over-
sight performed at the drum excavation undertaken by the Town of North
Hempstead in an area to the southeast of L-4 during August 31 to September

25, 1987.
Overall, the goals of the hydrogeologic study were to:

'1. -determine if ground water contamination exists off-site .
(vhere on-site is defined by the Town of Hempstead Port

Washington Landfill cell L-4);

2. if found offsite, delineate the extent of the contémina;ion
and determine if contamination continues to migrate off-site;

and,
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3. .evaluate the landfill as a potential source of ground vater
contamination.

4.1 GEOLOGIC INVESTIGATION

The geologic investigation activities included soil borings and geophysical
logging. The investigation centered on defining the stratigraphy in the |
immediate vicinity of the landfill and identifying the hydraulic con-
nections betveen the known aquifers on a local basis. Additionally, .
chemical analyses were performed on retained soil samples to determine the
distribution of volatile organic contamination in the unsaturated zone.

4.1.1 SOIL BORINGS

" Eleven ground vater wells and four landfill gaé vells vere drilled and in-
stalled at Port Vashington at locations showvn 1n'¥355?3;;§;5'and 2-4,
respectively. During drilling of these vells, split spoon soil samples
vere collected between the addition of each drill rod or at a noticeable )
change in strata (typically at 10 to 20 foot intervals) for the purposes of
collecting soils samples for classification of the stratigraphy and
analyzing the relative organic vapor content of fhg soil column. Addi-
tionally, undisturbed soils samples were collected using 4-inch sleeves
inside of a split spoon sampler for the purpose of déternining insitu
volatile organic constituent concentrations at various depths and
locations.

The REM II field geologist placed the soil éamples collected from the
split-spoons into plastic bags and classified each using the Unified Soil
Classification System. The descriptions vere entered into a dedicated
field notebook and a soil boring log sheet. Boring logs are presented in
Appendix G for the Landfill Gas Vells and in Appendix H for the Ground
Vater Vells. A portion of each disturbed soil sample vas placed in a
"Ziplock bag" and alloved to equilibrate for no more than 15 minutes. A
reading of the organic vapor in the head space of the bag was then checked
using an HNu and/or OVA meter. The results which vere recorded 6n the soil

boring logvsheet.and in the dedicated field notebook are ﬁiesented in gab
N ik

or the ground vater monitoring vells and landfill gas wells. Thi;
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Port Vashinglon Landfill Site TABLE 4-1 (cont.)
7 OVA & HUU DATA 0N SPLIT SPGONS TAKER FROM LFG WELL BORINGS

:I 201 " 202 H 203 i 204 |
l-esemmommcmncocr oo R i R L LR L L R e LR L bl-mmeommme e !
::ft. B.G. ELEV. : VA ity I:Ft. B.G. ELEV. 1 OVA  llNu ::fl. B.6. ELEV. : OVA  lillu :IF[. B.G. ELEV. : OVA  HNu :
memememec e m—— Lo [P P, Rt RN [ [P [ [ tp O [P R il ER TR PSP
0.0 15591 - - l: 0.0 15291 - 0.0 183610 -- -- 41 0.0 1971 -- -- |
] | | | i | I l |
:: 10.0 145.9 : 0.0 0.0 t1 10.0 142.9 1 2.0 NA :: 19.0 4.6 1 KA NA 1) 20,0 179.7 1 NA MA I
I | | I | N
:: 20.0 1359 : 0.0 0.0 :: 20.0 132.9 : 0.5 NA l: 9.0 104.6 1 0.0 A :l 50.0 149.7 :.0.0 NA |
| | | ' . l
:: 30.0 125.9 :300.0 0.0 11 30.0 12291 0.4 0.0 11 64.0 6961 2.0 NAIY 950 104.710.0 NAI
1 | 1] | 1 l |
:: 40.0 115.9 10000 0 0.l: 40.0 112.9 1 75.0 0.6 LI 114.0  39.6 § 0.0 NA 11-125.0  74.7 1 0.0 0.0 1
} | l . | 1 ) |
I 50.0 10591 90.0 0.0 1t 50.0 102.91 0.0 NA Il ---- AR B o ---- --e- - - |
i _ i " | " | H | N
600 9591 10.0 0.0 11 ¢0.0 92.91 0.4 0.6 W ---- SR BEL IR A IR S B
1] | i N ki | I | |
i 706 8591 15.0 0.8 11 70.0 . R291 0.4 0.6 11 -- R B - - R B
n | " ! i | i | |
i80.0 7591 2.0 1.211 800 72.91 0.3 0.2 ----  --e- | o= -- ) ---- Sl BEE |
" I i | " | " I |
I 9.0 6591 3.0 0.411 9.0 6291 1.0 0.0 11 ---- I I | BEEEE SR B -
" | " | " | 1 ' | |
it 104.0  51.91 0.0 NA U0 J0O.0  S2.91 1.5 0.1 0} ---- AR BELEE N 1 NS e B
i i i | al i ] I |
11200 3591 6.0 0.8 111100 4291 1.0 0.2 11 ---- R B A L EEE R R R
1 | L ) I 1" | 1 | |
101270 2.9 NA  NA 11 120.0 3291 LS 0.6 41 ---- SRR I - - Sbt B LR
" i " I i i i | {
"n --- sees b= - 1100 2.91 4.5 0511 --- R B == - R B |
I | " | 1] | i | -
I ---- === b .- -- 1 140.0 12.9 1 20.0 0.0 1) ---- e BRI | B D e
' " _ | " { i | i | |
" -- Rt == H1.0 2.9 1150.6 6.0 1} ---- ERE N B | Shi BRI

Footnotes: 1. OVA and HNU data are reported in pya above anbieat.
2. Ft. B.G. denotes feel below giade level.

3. NA denotes nol. analyzed.
4

. All sasples were collected over a 24-in. interval begianing at the depth indicated,
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information wvas collected not only for screening purposes in identifying
vhich boreholes contained volatile organic congamination, but also to aid
in health and safety monitoring. ) ’

During the installation of EPA 103 and EPA 108, which are adjacent to the
L-4 cell, high levels of methane (>100% LEL) were encountered in "pockets"
in the subsurface. These high levels of methane were not detected during
the headspéce analysgs perhaps because the methane emanated ftom'very thin
permeable seams in the subsurface. The presence of methane at these two
locations may indicate that landfill gases are migrating off-site in the
subsurface to the north and east of L-4.

‘Soil samples which were collected from both the ground vater and landfill
gas vells (at locations identified in’?isfziz:’r?- ere sent to the labora-
tory for volatile organic analyses. Tﬁese analyses wvere performed to
determine if the constituents present in the gases being emitted by the
landfill were also present on the unsaturated soils and thus could repre-
seht a potential "passive" source of ground wvater contamination.

4.1.2 GEOPHYSICAL LOGS

For each of the three deep well locations (i.e. EPA ground wvater wells Nos.
109, 110, 111), the REM II field geologist performed a geophysical log in
éccordance vith the procedures outlined in the Project Operations Plan
dated November 14, 1986. The logs vere used to make an accurate correla-
tion of the contacts betveen the geologic formations as well as to assist
in the placement of the well screens. The boreholes were logged (before
casing was installed) with a downhole iogger using gamma, resistivity, and
spontaneous potential. The geophysical logs are included in the Appendices
as plates.

4.2 HYDROLOGIC INVESTIGATION §

. - , 0

The goals of the hydrologic investigation included: defining the static =
vater level pressure heads in the aquifers beneath the L-4 site (Upper v
- Glacial, Magothy and Lloyd) and the resulting ground vater piezometric 53
[\
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v Table 4-2
Location of Undisturbed Soil Samples Collected
for Volatile Organic Analysis

Sample Interval (ft. below grade)
| SAMPLE SAMPLE SAMPLE SAMPLE
WELL ID #1 # 2 # 3 # 4
201 20-24 50-55 110-112 127-130
Landfill Gas
Monitoring 202 20-24 50-55 100-104 130-134
Wells . :
203 19-20.5 49-50.5 84-90.5 114-215.5
204 20-24 50-54 95-99 125-129
102 48-50 NS NS NS
Ground Water 103 © 28-30 NS NS NS
Monitoring - - _
Wells 104 20-22 49-51 104-106 149-151
107 28-36 48-50 88-96 114-116
108 18-20 NS NS NS
Footnote: NS - Not Sampled.
3
0
(=]
o
w
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surfaces; determining the hydraulic conductivity of various portions of the
aquifers; determining the vertical permeability of the Raritan Clay; and,
evaluating the hydraulic connections between the aquifers in the vicinity
of the landfiil. '

4.2.1 GROUND WATER MONITORING WELL DRILLING AND INSTALLATION

On December 12, 1986 the REM II team’s drilling subcontractor began a

monitoring well drilling and installation program at the site. A total of

11 ground vater monitoring wells were installed between December 1986 and
September 1987. All of the wells vere installed using either mud rotary or
hollov stem auger methods. A Gus Peck Model 22R combination rotary
wvash/auger drill rig wvas used for all of the drilling and well installation
work. The drilling mud was composed of Port VashingtonAVater District
(PWWD) tap water and pure Wyoming grade bentonite without the addition of
polymers. All of the drilling fluid and drill cuttings produced during the
.drilling program were placed in 55 gallon ring topped drums and stored at-
the landfill for subsequent testing and management.

The monitoring wells were constructed by lovering type 304 sgainless steel
wire wound well screens with 0.020-inch slots (20 slot) attached to type

304 stainless steel casing down into the borehole and then placing a filtér_

of Morie # 1 sand around the screens. For the installation of the moni-
toring vells vest of the landfill, that is, EPA Vell Nos. 104, 105, 106,
107, 110 and 111, 4-inch stainless.steel well casing was used from the well
screen upvard until the casing vas at a depth that vas at least 10 feet
above the water table. From this point upward, 4-inch schedule 40 PVC
casing was used to.complete the installation. A bentonite seal followed by
" cement and bentonite grout wvas installed above the sand pack. Each vell
was then given a permanént notch for use as a survey bench mark and was
protected with a locking steel protective casing. All other monitoring
vells, with the exception of EPA 202 which is constructed of 2-inch
stainless steel, were constructed entireiy of 4-inch stainless steel. To
protecf vell Nos. 102, 103, 108 and 169 from vehicular traffic on the
.service roads at the landfill, an eight foot high chain link fence was
placed atound_éach well.

4-9
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Before the wells could be used for sampling and hydraulic testing, they had
to be developed to remove any drilling fluid that may have entered the
aquifer and to remove the naturally occurring clays and silt; surrounding
the sand pack. Development was performed by air lifting, air surging,
hydraulic jetting, bailing and pumping methods. Once the wells started’
producing clear, sediment free vater, the vells were pumped for an extended
period to assure that representative aquifer water vas entering the well.
All development water was pumped into a water ;ruck and disposed of at the
landfill leachate lagoon. A detailed description of the construction of
each well is presented in Appendix J.

4.2.2 LABORATORY PERMEABILITY TESTS OF THE RARITAN CLAY
At the bottom of each of the three monitoring wells installed to the base
of the Magothy Sands, an undisturbed sample of the Raritan Clay was col-

lected using a Denison-type core barrel equipped with a Shelby-type inner
tube. Sampling depths were as follows: . . *

Sample Collection

WVell Number Depth (feet below grade)
109 : 293 to 295
110 348 to 350

111 : 381 to 383

All three samples were sent to Woodward-Clyde Consultants’ (VCC), Clifton,
NJ, soils laboratory for liquid and plastic limits analyées and
falling-head permeability testing.

Testing Procedures

All tests vere performed in accordanée vith the approptiate VCC standard
testing procedures. These typically follow those prescribed by eithér ASTM
or the U.S. Army Corps of Engineers. The permeability fests vere conducted
‘using a flexible vall permeameter (triaxiél cell) and demineralized water
as a permeant. A constant-volume falling-head hydraulic éystem vas used.
Each specimen was saturated by applying a backpressure and consolidated
prior to the permeability determination. The effective consolidation

4-10
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stress vas approximately equal in the insitu effecfive overburden stress,
except for the test specimen obtained from Well No. 109. 1In this case, the
effective stress vas significantly less than the insitu effective -
overburden stress since the sample appeared moderately disturbed and
applying such a high confining stress would most likely have caused an

excessive change in void ratio and unit weight.

The orientation of each specimen and the direction of flow wvere such that
the vertical permeability of the material being tested vas measured. Each
specimen had a di;metef of about 2.9 inches, and a height of about 4

inches.
4.2.3 GROUND WATER MONITORING WELL INSITU PERMEABILITY TESTS

Dﬁring the period of February 8 through 12, 1987, thirteen of the monitor-
'ing wvells at the site were tested using tﬁe "slug" method to determine in-
situ permeability of the various vater bearing zones. The wells included-
in this task are EPA Vell Nos. 101, 102, 103, 104, 105, 106, 107, 108, 109,
110, 111, and Town of North Hempstead Wells 1 and 2 (only TNH monitoring
wells without permanently installed pumps vere tested using this method
(see table 4-5)).

The testing was performed using an Insitu brand Hermit data logger model
SE1008 with a 10 psi transducer. A five-foot long by three-inch diameter
galvanized steel slug vas used to perform the tests.

Testing was performed by lowering the transducer 10 to 15 feet below the
wvater surface in the well and then zeroing the data logger. After this was
completed, the slug vas positioned using a braided monofilament polypropy-
lene rope to a depth of 5 to 10 feet above the‘water surface. The test was
started by turning on the logger and "instantaneously" lowvering the slug =
belov the water surface. Once submerged, the time required for the water é‘;‘
level to return to static was logged. Once the water level returned to .
static, the data logger was restarted and the slug removed causing the S
vater surface in the well to drop. Again the time required for the water

)
level to return to static was logged on the data logger. A file of the N
; . [=,}
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vater level at each time setting programmed into the logger was transferred

from the data logger into a portable computer on-site for analysis. A
paper copy was printed as a back-up record. All data collected during the

slugg tests are presenfed in Appendix K.

Before beginning the first test and between each test, the slug and trans-
ducer vere decontaminated by washing in a mixture of liquinox and tap water

folloved by a tap vater rinse.
4.2.4 PUMP TEST OF THE STONYTOWN VELL

A six day constant rate pumping test of the Port VWashington Water
District’s (PWWD) Stonytown Vell (N9809) was initiated on February 18,
1988. Between four to six days prior to beginning the test, the area water
supply vells operated by PVWD were taken off—line; Then, in the hours
5efore the pump test began, a full round of static water levels were
collected (see section 4.2.6). All of the well pump controls and .valves -
wvere operated by an employee of the PWWD. Pumping was maintained at an
average rate of 1250 gpm (+ 10%).

Vater levels were monitored in a total of 31 wells during the test. Slope
Indicator Co. (Sinco) electronic water level indicators were used to
measure the vater levels in all of the wells with the exceptions of Vell
N3742 and EPA Vell Nos. 107, 110 and 111. A steel tape had to be used on
vell N3742 due to the presence of a layer of lubrication 0il at the vater
‘surface of this well. EPA Well Nos. 107, 110 and 111 wvere monitored with
Insitu brand Hermit data loggers, model SE1008 equipped with 10 psi
transducers. -
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During the test, the following thirty-one wells were monitored:

N1102

EPA 101 - TNH 1

EPA 102 TNH 2 N9903
EPA 103 TNH 5 - N9809 (Stonytown)
EPA 104 TNH 6 N4223
EPA 105 TNR 7 ‘ N9019
EPA 106 "TNH 8 N8790
EPA 107 TNH 9 N3742
EPA 108 TNH 10 N1716
EPA 109 TNH 11 . N8095
EPA 110 TNH 12 NS5210
EPA 111 )

A record of the pump discharge rate, the baromettic pressufe and the local

rainfall vere also kept throughout the test.

On February 24, 1988,:the constant rate test was ended and a three day

recovery test was initiated. Using the same methods as for the pump test,.

the recovery of water levels in the wells most influenced by the pump test

vere recorded. Again, the barometric pressure.and rainfall wvere recorded.

All data collected during the pump test and the subseduent recovery, is
presented in Appendix K.

4.2.5 TOPOGRAPHIC SURVEY

During the spring of 1988, a topographic survey was performed at the Port
~ Washington Landfill site. The survey was performed by Lippincott Engi-
neering Associates, Delanco, Newv Jersey.

In total, 38 existing ground vater wells, landfill gas (LFG) wells, and
pressure probe wells were located by elevation (based on National Geodetic

VerticalAdatum) and coordinate (based on New York State Coordinate System).

All EPA ground vater wells (EPA 101-EPA 111), LFG wells and pressure probe
vells vere located. All TNH ground water wells were located by elevations
only. In addition, two benchmarks were located by elevation and
coordinates: one adjacent to ground water well EPA 103 on the L-4

landfill; and, one at the impoundment on the property of the Coﬁ_Bay Sand

Company located north of L-4. The base of the weather station-on the L-4

4-13
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Laﬁdfill vas located by elevation and coordinates. Also, approximately
3500 feet of above ground pipeline on the L-4 landfill comprising the main
header line of the gas vent system was mapped in plan and profile (see
plate in the Appendix). A base map (also included in the Appendix) at .1
inch = 100 feet was developed which includes portions of Port Washington
Boulevard, Wakefield Avenue, Guilférd Road, Lynn Road, Wyndam Vay, Newbury
Road, and West Shore Road. :

For eéch ground vater well, the elevation of both the top of the inner and
outer casing vere determined. For the LFG and pressurirprobe vells, the
elevation of the top of the valve box was determined. On each well, a
permanent file cut was made at the point at which the elevation was deter-
mined. ggéii:;;} contains all the pertinent survey data collected des-
cribing the ground water monitoring welis. Tables 2-2 and 2-4 present.the
pertinent survey data for the landfill gas wvells installed for EPA and the

‘Town of North Hempstead, respectively.
4.2.6 MEASUREMENT OF VATER TABLE ELEVATION

Static vater level measurements were collected on numerous occasions at
both monitoring wells and water supply wells. On two separate occasions,
once on February 16 and 17, 1988, and again on August 31, 1988 a complete
round of synoptic vater levels were obtained. In addition, the water level
in the wvells included in ground wvater well sampling activities vere
measured on December 3 through 16, 1987, and on April 25 through May 6,
1988.

Each vell measured had a designated measuring point that was tied into the
U.S.G.S. elevation datum. The depth to vater in each of these wvells waé
measured using either a Sinco electronic water level indicator or a steel
tape. The depth to vater was subtracted from the measuring point to obtain

3]

the elevation of the water level surface. Appendix L contains all the g
depth to water and water level elevations measured during the REM II team’s o
remedial investigations. Data from the two events when synoptic water S
levels vere obtained are presented in m e, -
- . . : N

-

[Te)
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Table 4-3: Ground water Monitoring Well Survey Data

‘ ' COORDINATES H ELEVATION '

L4 [} ! ]

' 1 ] ]

WELL {FORMATION | LON(E) | LAT(N) | GROUNDE TIC E TOC i
S=S=====T | SSSSSSSESS | S=Z=SIZSS | SSSsSss=s3 ) ss=ssssss | =s=ssss3z | s==sssss=)
N1120 UG : 89201 §{ 213002 | 116.47 , 116.17 ; 116.52 |
N1716 | LLOYD ' 86958 | 216435 ; o ' '
N3742 UG ‘ 88903 | 213969 | 137.96 | 137.59 ; 138.53 ;
N4223 | MAG ' 89693 | 215165 ¢ 197.98 | :
N5210 | UG H 89869 | 219667 | E E E
N8608 |, UG ‘ | | ' ' '
N9071 E LLOYD E 2406 E 214820 E 50.41 E 41.65 E E
N9019 ;| LLOYD ' 9 ' H . ' . ' '
N9809 |MAG/LLOYD ;| 89138 | 213224 | 1 113.56 HE
N9903 | UG : 88788 , 212874 ; 139.65 | 139.38 | 139.65
EPA101 UG H 94635 | 215206 ; 38.37 , 38.3 38.69 |
EPA102 | UG ' 92718 | 214924 | 54.83 ; 56.46 | 56.93 |
EPA103 UG ‘ 92357 | 216240 | 58.26 | 58.81 59.5 |
EPA104 UG : 90354 ; 216018 | 191.72 | 192.87 ; 1983.21 |
EPA105 | UG H 89915 | 215243 | 194.01 | 195.12 | 195.34 |
EPA106 UG H 90556 ; 214343 ; 150.05 ; 151.43 ; 151.82 ;
EPA107 | UG H 88820 | 214495 | 153.6 | 154.38 { 155.26
EPA108 , UG ' 92473 ; 215442 ;| 50.76 52.2 ; 52.66 ,
EPA109 MAG H 92473 | 215485 | 50.89 ; 5§2.27 52.89 ,
EPA110 MAG ‘ 90563 | 214329 ; 150.29 ; 151.78 ; 152.04 |
EPA111 | MAG . 88817 | 214507 | 153.88 | 155.22 | 155.44 |
EPA202 | UG : 91139 | 215049 ; 152.84 | 152.56 ; 152.97 ;
TNHt | UG ‘ 92486 | 215500 | 52.86 ; 53.42 :
TNH2 | UG : 92468 | 215491 | 52.74 | 5§3.09 ,; H
TNHS | UG : 90899 ; 215482 | 154.6 | 157.38 | 156.99 |
TNH6 | UG 1 90901 | 215472 | 154.59 | 157.57 ; 157.19 ;
TNHT7 | UG H 94615 | 216279 | 45.768 | 48.91 | ~ 49.15 ;
TNH8 | UG . 94552 | 216478 | §3.34 | 56.35 | 56.86 |
TNH9 | UG . 90585 | 215294 | 173.15 } 175.44 H
TNH10 | uG H 90739 | 215387 | 173.15 | 175.42 | H
TNH11 | uGc ‘ 94066 | 216508 | 54.63 | 58.43 , '
TNH12 UG : 93523 | 216416 55.5 | 58.56 | H

58.81

NOTES: UG=Upper Glacial
MAG=Magothy
TIC=top of inner casing
TOC=top of outer casing
Elevations are reported in feet above mean sea level (MSL)
LON (E) = New York State Coordinate - Longitude (east)
LAT (N) = New York State Coordinate - Latitude (north)
TNH5 and TNH6 have no inner casing. The TIC value is
the elevation of the measuring port. -



Table 4-4:

Synoptic Ground Water Level Data

2/16/88 8\31\88
WELL FORMATION DTW WAT.ELV. DTW WAT.ELV.
N1120 UG 73.09 43.08 73.33 42.84
N1716 LLOYD . 101.12 112.36
N3742 uG 104.29 33.30 NA
N4223 MAG 173.6 24.38 174.74 23.24
N5210 uG 200.98 181.91
N8608 UG 22.99 26.73
N8790 LLOYD 66.05 82.29
N9019 LIOYD - 24.82 25.59 NA
N9809 |MAG/LLOYD 85.72 27.84 - 90.96 22.60
'N9903 uG 97.05 42.33 96.84 42.54
EPA101 UG 14.01 24.29 15.27 23.03
EPAlOQ2 UG 31.64 24.82 31.28 25.18
EPAl103 UG 35.51 23.30 28.01 30.80
EPA104 UG 169.76 23.11 170.3 22.57
EPA105 UG 167.14 27.98 167.6 27 .52
EPAl106 UG 122.21 29.22 124.00 27.43
EPA107 UG - 121.33 33.05 124.86 29.52
EPAl08 UG 28.87 23.33 27.76 24.44
EPAl109 MAG 29.35 22.92 29.67 22.60
EPA110 MAG 127.26 24.50 128.00 23.76
EPAl11l1l MAG 122.8 32.42 126.2 29.02
EPA202 uG - 128.77 23.79 129.11 23.45
TNH1 UG 30.04 23.38 ~ 30.25 23.17
TNH2 UG 29.82 23.27 29.92 23.17
TNHS UG 134.06 23.32 134.49 22.89
TNH6 UG 134.37 23.20 134.68 22.89
TNH7 UG 28.14 20.77 - 28.48 20.43
TNHS8 UG 35.87 20.48 36.21 20.14
TNH9 UG 152.00 23.44 152.3 23.14
TNH10 uG 151.99 23.43 152.2 23.22
TNH11 UG 36.95 21.48 38.04 20.39
TNH12 UG 37.95 20.61 36.78 21.78
NOTES: UG=Upper Glacial

MAG=Magothy

DTW=depth to water

NA=Not Available

All elevations are reported in feet above mean sea

level (I

€00 SVM

1620



4.3 GROUND WATER AND LANDFILL LEACHATE SAMPLING

Three rounds of ground water and leachate sampling were‘performed at the
site to evaluate the ground water quality upgradient and downgradient of

the landfill and evaluate landfill leachate as a potential source of ground
vater contamination.

Two sampling rounds were conducted by the REM 11 team'ss»follows:.a fall
round from December 3 through 16, 1987; and, a spring round from April 25
through May 6, 1988. Ground water and leachate samples collected in the

first two rounds were analyzed for target compound list (TCL) constituents f
The analytical methods used for the analysis of thg.organic portion of the

TCL were EPA methods 624 (volatiles), 625 (extractables), and 608 (§esti-
cides). The samples were also analyzed for total dissolved solids; alka-
linity, MBA’s, BOD, nitrate, éarbohste; free COz; sulfate, hardness, i
hexavalent chromium, TOC, Kjeldahl nitrogen, nitrate, COD, ammonia,.and
chloride content. All the data associated with'these tvo. rounds Qf -
sampling are presented in Appendix M. s

A third round of ground water quality sahples‘versAcollected by ERT in Fall
1989 from September 25 to September  28. The data collected by ERT is in
Appendix N. The organic fractions of these samples vere analyzed using EPA
methods 524 (volatiles), 625 (extractables) and 608 (pesticides)

The wells sampled in the first two rounds consisted of EPA monitoring wells
without permanently 1nsta11ed pumps, TNH vells both vith and without per-
manently installed pumps, and PWWD vells vith permanently installed pumps
as well as an L-4 leachate collection manhole. :gl-,,gtﬂsgl ists the wells
'sampled and the method of sample collection.

Honitoting vells that vere 4~-inches in diameter or latget, did not have
permanently installed pumps, and could sustain a yield of more than 1
gallon per minute (gpm) were first purged by lpvéring a pump into the well.
A 3-3/4 inch diameter submersible pump‘secured by braided polypropylene
rope and a flexible polypropylene discharge hose was placed down the well.
After a minimum of three casing volumes of vater vere evacuated, the pump
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TABLE -4-5

-GROUND WATER WELL SAMPLING DATA

Sample Collected

Permanent from discharge .

Pump Installed or wvith bailer Slug Testing Diameter
TNH 1 No bailer Yes 6 inches
TNH 2 Nov bailer Yes 6 inches
TNH 5 Yes v discharge No 6 inches
TNR 6 Yes discharge - No 6 inches
TNH 7 Yes discharge No 6 inches
TNH 8 Yes - discharge No 6 inches
TNH 9 _ Yes discharge No 6 inches
TNH 10 Yes . discharge No "~ 6 inches
TNH 11 ‘ Yes discharge Mo _6 inches
TNH 12 No _ bailer Yes 6 inches
Leachate manhole No bailer No -
EPA 101 No bailer Yes 4 ‘inches
EPA 102 No bailer Yes 4 inches
EPA 103 ) No bailer  Yes 4 inches
EPA 104 - No ~ bailer Yes 4 inches
EPA 105 : No ‘ bailer Yes 4 inches
EPA 106 - No ' bailer Yes 4 inches
EPA 107 No bailer Yes 4 inches
EPA 108 No ~ bailer Yes 4 inches
EPA 109 No bailer Yes 4 inches
EPA 110 No bailer Yes 4 inches
"EPA 111 No bailer Yes 4 inches
EPA 202 No bailer No 2 inches
PWWD 4223 Yes  discharge . No | -
PVWD 9809 _ Yes discharge No -
NHCC 8761 . Yes discharge No .-
TNH 9019 Yes ~ discharge No . -

ggzo €00 SuM
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vas slovly raised while pumping until the pump broke suction. This was
done to ensure that all the stagnant vater in the well casing was removed
prior to sampling. A sahple was then collected by lowering a stainless
steel or Teflon bailer into the well, raising the bailer, and then slowly

pouring the sample water into the sample bottles such that the water was
not aerated.

For wells that had permanently installed pumps, samples were collected ‘
directl& from the pump.discharge. The wells were first purged by pumping
at least three casing'voiumes of water. The discharge valve was then
adjusted such that a slow and steady stream of water was achieved. The

éample bottles were then filled taking care not to aerate the water during
collection.

Vells which could not sustain a yield of 1 gpm or that were less than
. 4-inches in diameter were purged by bailing»at least 3 casing volumes of

.water from the well using a stainless steel or Teflon bailer. The well was
then sampled using the bailer.

. 4.4 BURIED DRUM EXCAVATION

On August 31, 1987, the Town of North Hempstead’s Consultants (LKB and
Marine Pollution Control) directed excavation of approximately 60 buried
drums from a small area adjacent to the southern access road between L-4
and L-5. During the excavation, at the request of EPA, a REM II field
geologist was on-site to observe the clean-up and take sample splits with
the Town’s consultant. The samples were taken to compare with the results
of the ground wvater and landfill gas investigation.

4.4.1 PROCEDURES FOR SAMPLING FROM DRUM EXCAVATION AREA

During the excavation process, the REM II geologist took photographs of the
drums and potentially contaminated areas. A map was drawn in a field note-
book and the location of the excavation pit was approximately located. The
sample collection areas were also located on the map. The results of this

mapping are presented in fY ' |
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Samples vere taken of the solid contents of two of the drums as weil as the
leachate from these drums. Most of the drums vere highly corroded and the

remaining contents were insufficient for sampling. Fifteen.additional

samples vere taken: four soil samples from the main excavation pit; five
samples from the excavated soil stored in roll-off bins; and, six samples
from test pits surrounding‘the main excavation area.

The samples were collected by the Town’s personnel in EPA sample jars. The
REM II geologist obseryed the sample collection and took responsibility for

the custody of the samples. The samples were analyzed for all TCL (Target
Compound List) substances.

(569)
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5.0 DATA RESULTS AND ANALYSIS - HYDROGEOLOGIC INVESTIGATION

Section 5.0 presénts the results of the field activities overviewed in
Section 4.0. The purpose of this section is not only to present the
hydrogeologic data collected,vbut also to characterize the ground water
flow system, and the unsaturated and saturated zone water soluble
contamination unique to the Port Vashington Landfill area. The information
collected will benpresented in the following order:

o geologic investigation and mapping;
o unsaturated zone soil contaminant characterization;
o hydrogeologic, data acquisition and parameter definition; and

o ground vater contaminant mapping'and analysis.

A subsection presenting the results of sampling in the drum disposal area,
as discussed in section 4.4, is provided at the end of this section.

5.1 GEOLOGIC INVESTIGATIONS

Deeply buried_bedrock,'unconsolidated late Cretaceous coastal plain
deposits, and unconsolidated Pleistocene glacial deposits comprise the
geologic strata of the Port Vashington Landfill area. Glaciation eroded
and re-wvorked the Cretaceous deposits, and deposited the Pleistocene sedi-
ments upon the resulting erosional surface, leaving a complex interface
between the various unconsolidated sediments. In the vicinity of the land-
fill, these sediments have been differentiated into three Cretaceous and
three Pleistocene formations. The following paragraphs describe the site
specific characterization and cdnfiguration of each formation’beneath and
in the vicinity of the landfill.: esent gener-

TR Y , :
alized stratigraphic cross-sections discussed in the f"llowing narrative.

Also contained within this sub-chapter is a presentation of the soil
quality analyses in ;he unsaturated zone. Thgse analyses involved

measuring the distribution of organic and inorganic contaminants in the
residual soil vaters within the unsaturated soil column.

3Gz 0 goo S
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5.1.1 BEDROCK

Bedrock of Lower Paleozoic and/or Precambrian age underlies the Port
VAshington Landfill and all of western Long Island. It consists of schist
and gneiss punctuated with igneous intrusions. Its uppermost zone is
highly weathered in places. The weathered zone varies from\zero to more
than 67 feet thickness in the Town of North Hempstead (Kilburn, 1979).

No borings at the Landfill penetrate bedrock. The only nearby wells that
reach bedrock are the Stonytown Well (N-9809) and two Neulist Avenue wells
(N-1715 and N-1716). These vells encounter bedrock at -493 feet (as
détermined from Port Vashington Water District records ﬁnd driller’s log),
;397 feet, and -408 feet MSL, respectively. AExtrapolating from this data,
‘the general trend of the bedrock surface in the area indicates a slope
dipping approximately 60 feet per mile to the southeast with the bedrock
surface elevation ranging from -450 to -500 feet MSL at the Landfill. This
interpretation of the bedrock surface is consistent with the bedrock .

surface map generated by Kilburn (1979), which included data from 34 wells
drilled in the Town of North Hempstead.

Although fractures or thevvéathered zone might yield useful quantities of
vater, the bedrock is generally dense and has a low permeability. There-

fore the bedrock is considered the base of the ground water flow system in
the area.

5.1.2 CRETACEOUS DEPOSITS

The Cretaceous units occurring in the Landfill area are (from deepest to |
shallovest) the Lloyd Sand Member and Raritan Clay Member of the Late

Cretaceous Raritan Formation, and the Magothy Formation, also of Late
Cretaceous age. '

The Lloyd Sand Member of the Raritan Formation (referred»to elsevhere in
this report by its hydrogeologic_name, the Lloyd Aquifer) directly overliés
bedrock at the landfill and across much of Long Island. It extends north-
vards as far as the northern limits of the sand and gravel pits. It is
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composed of discontinuous layers df'gravel, sand, sandy clay, silt, and
clay. It is typically described as a white coarse sand and gravel with
sbme interbedded fine to medium sand and clay. The only well penetrating
the Lloyd at the site is well N-9019 wvhich encounters the Lloyd at -326
. feet MSL. Regional data indicate that the top of thelLloyd Sand slopes
downvards to the southeast approximately 60 feet per mile with eievations
ranging from -300 feet MSL at the northwestern corner of the Landfill to
-350 feet MSL at the southeastern corner (Kilburn, 1979). The Lloyd is
about 130 feet thick within the Town of North Hempstead boundaries based

upon data for all Lloyd vells in the area. The Lloyd Sand is a significant

vater supply aquifer in the Port Vashington area and throughout Long
Island.

The Raritan Clay Member of the Raritan Formation overlies the Lloyd Sand at
the Landfill and throughout much of Long Island, extending north to the
northern limits of the gravel pits along the eastern side of Manhasset
Neck, and as far as Leeds Pond on the vestern side of Manhasset Neck. It.
is primarily clay with varying amounts of silt and sand. The elevation of
the top of the Raritan Clay varies from -200 feet MSL to -250 feet MSL at
the Port Washington Landfill, so that its thickness is between 100 and 150

feet at the site area. The Raritan surface shows no distinctive slope at
the site.

The Raritan Clay is a major équitard oh Long Island, confining the Lloyd
below, although some vertical leakage of vater does occur. . Vhen
encountered during the REM II team’s drilling operations, the Raritan was
described as a gray to -light gray or olive clay with interbedded seams of
fine sand and silt. The vertical permeability of this unit was
characterized and is discussed in section 5.2.4.

The Magothy Formation is the uppermost of the Cretaceous deposits in the
Port Vashington area. The formation is present throughout most of Long
Island and extends northwards as far as the Landfill on Manhasset Neck. A4s
determined by drilling operations on and around the Landfill, the Magothy
is comprised of lenticular and discontinuous beds of very fine to medium
sand with some clay, and }s interbedded with clay and sandy clay, silt, and
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some sand and gravel. Codrse sand and gravel beds are present near the
base of the formation, vhilé locally'thick silt and clay beds are found
near the formation’s top. These characteristics agree with the common
classification of the formation into tﬁo_units: the Basal Magdthy; and, thé
Upper Magothy. At EPA Ground Water Vell No. 110, the less permeable Upper
Magothy is approximately 60 feet thick. At EPA Ground Water Vell Nd. 109,
it is apparently only 20-25 feet thick.

The top of the Magothy varies considerably. Bdring logsxfor EPA Ground
Vater Well No. 109 at the Landfill and EPA Ground Vater Well No. 110 a few
hundred feet to the west of the Landfill show the upber surface of the
Magothy to be about -70 feet MSL while Kilburn (1979) placed the upper

" surface of the Magothy as deep as -200 feet MSL in the same area.

The Magothy Formation is the primaty public water supply aquifer fo; moét
- of Long Island and a significant éqhifer in the Port Vashington area.
Vater in the aquifer becomes more confined as the formation dips to the
south, however, in the vicinity of the site the Magothy is in direct

communication with the véter table.
5.1.3 QUATERNARY DEPOSITS

Pleistocene glaciation advanced from the north to just south of the
present-day Long Island Expresswvay, leaving thick; heterogeneous morainal
deposits on Manhasset Neck, burying and locally removing existing
Cretaceous strata so that many of the Pleistocene deposits are composed of
revorked or re-located Cretaceous sediments.

The lovermost of these units in the stratigraphic sequence is the Port
Washington Aquifer, consisting of sand or sand and gravel interbedded with
varying amounts of clay, silt, and sandy clay. While this unit is more
than 100 feet thick in the northern part of Manhasset Neck, it is only zero
to 50 feet thick in the vicinity of the landfill, which corresponds roughly
to the formation’s southernmost extent. Except aiong Hempstead Hérbor,
.where Port Washington Aquifer deposits extend as far south” as Northern
Boulevard, wells on Manhasset Neck south of the landfill are beyond the
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limit of this unit. The uppermost elevation of the Port Vashingfon Aquifer
is about -150 feet MSL in'the vicinity of the landfill with a surface
sloping downwards to the north at about 60 feet per mile. Boring logs for
the EPA wells drilled during this study suggest that the Port Washington
Aquifer may not be présent at the Landfill. The Port Washington Aquifer,
as its name implies, is a significaﬁt sourcé‘of vater, especially in the
northern part of‘the Neck, where the Magothy Formation is absent.

The Port Washington Confining Unit overlies the Port Washington Aquifer
vherever the latter is present except in parts of Sands Point and

Manorhaven which are in the northvesterﬁ,section of Manhasset Neck north of .

the area of interest. The Confining Unit contains clay and silt, with
lenses of sand, or sand and gravel. The Port Washington Confining Unit is
flat-lying, wvith a nearly uniform upper surfaée elevation of about -100
feet MSL over most of its extent on Manhasset Neck. Its thickness in the
vicinity of the landfill is about 50 feet althougﬁ it may be much thinner
near its limits. The Port VashingtonAthfining Unit is an aquitard .
confining water in the Port Washington Aquifer, but permitting limited
vertical movement of ground water. The exception to this flow regime may
exist in areas where the Port Washington Aquifer is in direct communication
with the Magothy Formation allowing exposuie of the lover sands to near
vater table (or unconfined aquifef) pressure conditions. Such an exposure
‘of the Port Vashington Aquifer to the Hégothy could only occur at its
southernmost boundary with the Port Washington Formation. Past investi-
gators have suggested that this particular cbhfiguration of wvater beﬁring
zones exists in the vicinity of the Landfill and neighboring public water
supply wells. No evidence was found during the REM II team’s field
activities to substantiate this hypothesis. '

. From 100 feet to over 300 feet of late Pleistoéene sediments known as the
Upper Glacial Aquifer overlie the older deposits throughout the study area.
This unit is the most important formation controlling ground water flow and
contaminant transport at the Landfill because it contains the uppermost

" vater bearing zone, vhich is the first part of the saturated zone to comé

into contact with subsurface contaminants, and it is regionally extensive.
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It is also the formation éharacterized by the greatest amount of subsurface

investigations.

The Upper Glacial Aquifer extends downward from the ground surface, except
in areas where it is overlain by thin, unsaturated Holocene deposits, to
cover either the Magothy Formation or Port Washington Cohfining Unit. Its
varied sediments consist of beds of fine to coarse stratified sand and '
gravel, glacial till, and locally, lacustrine silts and clays as determined
by the subsurface exploration performed in the vicinity of the Landfill. |
Videly ranging thicknesses of these deposits are attributable to the
irregularity of the present ground surface. At the Landfill, the Upper
Glacial varies from 250 feet thick along the western boundary to about 150

feet thick on the east.

‘The Upper Glacial sediments at the Landfill are coarse to fine grained
stratified sands. It is this type of soil which was (and continues to be)
.mined for concrete aggregate and bedding material. The glacial tili, alsd
part of the Upper Glacial Aquifer, is not present immediately at the
Landfill. It has, however, been found both east and west of the Landfill,
and its presence generally controls the ground vater flow beneath the

‘buried refuse.

The coarse to fine sands of the Upper Glacial Aquifer sediments are-
productive units and are used for cooling water and private water supply
throughout Manhasset Neck, whereas the till, which does not produce

significant quantities of water, is not.

Noteworthy are three significant features of the Upper Glacial sediments in
. the vicinity of the Landfill, each affecting local and regional ground
vater flov. The first feature is associated with the configuration of the
Upper Glacial Aquifer adjacent to Hempstead Harbor. There is evidence that
the erosional face of the glaciation was significantly deep along the
harbor in a north-south orientation such that the Raritan Formation may be
directly exposed to the 6ver1ying Quéternary Deposits. This means that the
Upper Glacial Aquifer may extend vertically downward from the Harbor to the
Raritan clay, contacting the entire depth of the Magothy water bearing
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zones. More importantly, however, is the fact that the clayey and silty
faces of the Magothy Formation have been removed. This feature is
significant due to the fact that the ground water flow above the Raritan
Formation diséhatges upwérd into the Harbor. No appreciable volume of
ground vater flows under the Harbor in the upper water bearing zones above
the Raritan Clay - either east to west or west to east - excepting vaters
vhich ultimately discharge into the water body, Therefore, the Upper
Glacial sediment deposited above the Raritan will carry the ground vater
from the Magothy or Port Vashington Aquifer into Hempstead Harbor to be
discharged. ' -

The second feature is the existence of the aforementioned bands of till -a
greatly variable, non-stratified, glacial_deposit - within the Upper
Glacial Aquifer. Such till features were located directly, with the REM II
team’s drilling operations at wells EPA No. 107 and EPA No. 111, and
indirectly, with historic wvater level readings at numerous monitoring and
pumping vells across the peninsula (e.g., N-1120, N-3742, TNH-ll,.TNH-IZ)z
Two specific bands of till were found to significéntly impact the ground
.wvater flov system beneath the Landfill - one, along the center of the
peninsula (foughly aligned with Port Washington Boulevard) and one, along
the bluff bordering Hempstead Harbotv(roughly aligned with West Shore
Drive). Both of these bands were éharacterized as mﬁch tighter, less
permeable unstratified sands and gravels in the Upper Glacial Aquifer (as
compared to the soils existing beneath the Landfill or North Hempstead
Country Club) with vertical extent dovn to the Raritan Formation (see
figure 5-3). o

The third feature of the Upper Glacial Aquifer is a narrow band of till
located in a fairly localized area oriented north-south between the
Landfill and the Sohthport Well. This till is differentiated from that
described in the previous paragraph by its vertical extent - the narrow
band of till extends only down to the top of the Magothy Formation. Most
of the evidence supporting the existence of this feature is hydraulic in
nature, and is therefore presented in later sections. It is notevorthy to
mention, however, that the existence of this feature is further proof of
the heterogeneities within the Upper'GlaciaiﬂAquifer sediments.
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Other local anomalies within the sediments of the Upper Glacial Aquifer are
small clay and silt lenses which support perched vater tables. These
perched vater tables are indicative of horizontal stratification within the
quaternary deposits and exist due to the presence of either locally exten-
sive fine to very fine grained soils_or till. Perched water was repeatedly

found while ihstalling landfill gas wells west of the Landfill in the resi- -

dential area and beneath the golf course.

The impact of the perched water locally is that the dowhward percolation of
recharge into the ground water system is impeded west of the Landfill.
However, the seams of fine to very fine grained soils or till do not appear
to be extensive enough to significantly-impact the shallow ground Qater
flow system, nor significantly retard the downward migration of rainfall

percolate.

5.1.4 SOIL SAMPLING ANALYTICAL RESULTS

Soil samples collected from the unsaturated zone, as described in section °
4.1.1, were analyzed for the complete scan of priority poliutants including
acid and base/neuttalrextractgbles, volatiles, metals, and conventionals.
The results of the analyses for both the sambles collected during ground
vater monitoring well and landfill gas well installations are presented in

Appendix O.

The samples were obtained m;inly to characterize any partitioning of the
landfill gas into the soil grains and interstitial waters between the soil
grains. If partitioning vas a significant phenomenon, the soil samples
would be expected to cbntain detectable levels of volatile contamination
with constituents similar to the landfill gas quality detected west of the
landfill. However, the analytical results indicated that very Iittle
organic contamination partitions onto the soil column while migréting

v through the unsaturated zone (see

This observation may be explained in the following vay. The absorption of
vapor phase volatile organics to the soil column is dependent on partition-

ing driven by organic carbon factions resident in the interstitial
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TABLE 5-1
VOLATILE ORGANICS DETECTED IN SOIL SAMPLES

LOCATION # DEPTH

COMPOUND WELL# #l  # #3 __ #4
TETRACHLOROETHENE 202 S
“TOLUENE | 202 a s 21
CHLOROFORM w2
' 2.BUTANONE 107 6 31 31

204 10J
BENZENE | 104 3]
NOTES:

J - Reported value is estimated because it is below method detection limit.
See Table 4-2 for depth of sample intervals.
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© soil spaces. Since landfill gas would preferentially travel through the .
most porous zones of the subsurface, as characterized by medium to coarse-
grained sand (which does not contain fines and’ little organic carbon),
there is little or no attenuation of the vapor phase by the soils at these
locations. Therefore, landfill gas volatile constituents may not partition
in significant volumes as they migrate through the soil media in the
vicinity of the Landfill. Cohversely, the less porous zones which would
contain fine sediments'aéd organic materials would be less likely to
transmit landfill gas. Therefore, samples taken from medium to coarse-
‘grained soils would not contain fine grain and organic material onto which
volatiles would partition, and samples taken from fine to very fine soils

may not have been exposed to migrating landfill gas.

5.2 HYDROGEOLOGY

. The hydrogeology of the Port Washington area is compléx due to its glagial
origing. The farthest advance of the last glacier to just a few miles .
~ south of the Landfill resulted in several of Long Island’s geological
formations having their northern or southern limits in Port Washington.
Knovledge of the hydraulic properties of these sediments is required in
order to understand the mechanisms affecting contaminant transport

phenomena within the ground wvater flow sYstem.

This section of the report presents a brief overview of historic efforts
focused on estimating the hydraulic properties of the Manhagset Neck
strata, and the data and analyses developed by the REM II team to charac-
terize the sediments beneath and in the vicinity of the Port Vashington
Landfill. The REM II database includes piezometric daté; laboratory per-
‘meability test results, single well slug test results, and aquifer pump
test analyses. In addition, a three-dimensibn finite element computer
simulation of the gtound'vater flov system wvas developed to further define
the configuration and the hydraulic properties of the'strata beneath the

site.
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5.2.1 HISTORICAL DATA

Ground waterAis the sole source of drinking water sﬁpplies in Manhasset
Neck. For this reason, historical analyses characterizing the vater
bearing zones are plentiful and nofeworthy. Therefore, the purpose of this
subsection is to present the historical data. This will help to facilitate
cross-references with the REM II team data, presented immediately

folloving, and allow comparisons for consistency.

Ground vater pumpage for water supply and cooling water dates back to the
early 1900’s on Manhasset Neck. Generally, the earliest wells were drilled
down to the water table, the Upper Glacial Aquifer, vhere siting involved
very little analysis. By the 1940’s, howvever, population increased, as did
vater demand, mandating well yield analyses. Jacob (1946) performed the
first pump test in the area to determine the hydraulic properties of the

Magothy Formation.

N

-

Specific capacity tests were regularly performed upon the installgtion of
pumping wells after the 1940’s fo further characterize well yield. 'The'
Port Washington Vater District has re-tested many wells since 1976 as a
means of maintaining records of area vell yields. A summary of the
historical specific capacity data collected to determine well yields are

presented in t

Historical data maintained in New York Department of Environmental
Conservation (NYSDEC) files in Stony Brook, NY, indicate that drinking
vater supplies in Manhasset Neck are limited. New York State has recently
denied the installation of 900 and 1,000 galldn'per minute (gpm) wells by
the Port Vashington Vater District (PVVD) as the wvater district had reached
capacity. The yield from the aquifers in Manhasset Neck is limited to
400,000 to 500,000 gallons per day per square mile, and the PWWD to 2.4 to
3.48 million gallons per day.

Recent hydrogeologic investigations have been conducted in the vicinity of

the Port Washington Landfill to evaluate the hydraulic, and therefore,
transport characteristics of the Upper Glacial Aquifer and Magothy Forma-
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TABLE 5-2

SUMMARY OF BISTORIC SPECIFIC CAPACITY DATA ANALYSES

Estimated
Hydraulic Estimated Screen Vell Number
‘ Transmissivity Conductivity Storage length diameter of

Vell v (sq. ft./day) - (ft/day) . Coefficient (feet) (inches) observations
Upper Glacial Aquifer 13,800 A 92 . 0.01 o | 23
N-4223 (Southport) 17,700 , - 118 ‘ ~ 53 12 14
N-4860 15,000 100 29 12 2
N-5209 15,400 : 103 40 20 3
N-5876 6,600 44 70 12 2
N-6087 _ 14,400 - 96 29 10 2
'Magothy Aquifer 8,100 | 81 ~0.001 . | 34
N-2030 A 7,500 75 _ 25 16 78
N-2052 13,800 138 50 18 6
Port Washington Aquifer 17,100 43 0.01 -8
N-4859 17,100 43 30 20 8
N-9809 (Stonytown) 3,900 26 0.0001 150 - 26 ‘ 22
Lloyd Aquifer 10,700 | 72 0.0002 | 19

\ o
N-1715 11,400 76 50 18 4
N-1716 10,100 67 : 50 18 .15
Notes: ' : o .

1. See Appendix K for all specific capacity data.

-~»ifer data presented represents average values based upon the data from the
'ZLZO €00 syy ‘reened in that aquifer.



tion. Specifically, four separate pump tests have been performed on the
neighboring vater supply wells, N-4223 (Southport) and N-9809 (Stonytown);
tvo at each location. The Southport pump tests were conducted-in March
1981 and March 1983. The Stonytown pump tests were conducted in April and
November 1984. A summary of the histofical pump test analyses are pres-
ented in table 3:3.. |
Analyses of aquifer responses to the pump tests indicate, not surprisingly,
that the Upper Glacial Aquifer and Hagothy‘Formation are hydraulically
contiguous in the vicinity of the Landfill. Pumping at either the
Southport or the Stonytown cause drawdowns not only beneath the North
Hempstead Country Club, but beneath the Landfill as well. What is sur-
prising, however, is that pumping the‘Stonytovn affects vater levels in the
Lloyd Sands as well as water levels in the Upper Glacial Aquifer and
Magothy Formation even though the vell is supposedly screened only in the
Lloyd Aquifer. This indicates that some hydraulic connection exists along
the well casing betwveen the formations. The anal&ses conducted here and °
‘subsequently during.the ground vater modeling procedure, indicated that the
hydraulic connection is a very localized phenomenon, and is probably asso-
ciated with the well construction at the Stonytown Well rather than a .
stratigraphic ahomaly in its vicinity. The hydraulic connection was
rigorously investigated during the RI using water level observations, the
ground vater model, and available drillers logs and geophysical ldgs for
the Stonytown well. The only conclusion consistent with the available data
is that the Raritan Clay does exist (perhaps not to its full extent) at the
Stonytown well from approximately 298 feet below grade to perhaps 427 feet
below grade. Therefdfe, some other phenomenon probably associated with
vell construction and completion is the only mechanism by which the

observances can be explained.

Another important observation associated with the Stonytown pump test is
"that wells in the upper most water bearing zones achieved significant
‘drawdowns northeast of the extraction point.‘ This observed phenomena may
" indicate that the hydraulic properties of the Upper Glacial Aquifér and
,Magothy Formation are much tighter south and vest of the Stonytown well.
This indication is based on the presumptibn that a symmetrical cone of
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TABLE 5-3

SUMMARY OF HISTORICAL PUMP TESTING ANALYSES

.Hydraulic Number of
Observation : Transmissivity Storage Conductivity** pump tests

vell (sq. ft/day) Coefficient (ft/day) observed
N-1715 17,000 0.0003 110 2
N-3742 14,000 0.006 60 4
N-4223 (Southport) 6,000 0.0005 20 4
N-9480 (TNH-5) - 54,000 0.0006 220 3
N-9481 (TNH-6) 52,000 - 0.007 210 1
N-9809 (Stonytown)* 31,000 0.001 124 1
N-9977 (TNH-10) 34,000 0.002 140 3
3

N-9978 (TNH-9) 26,000 , 0.001 - 100

* Hydraulic properties estimated from observation data collected at the Stonytown
‘well characterize the Upper Glacial/Magothy aquifers.

**Hydraulic conductivity estimates reflect an assumed saturated thickness of 250
feet in the Upper Glacial/Magothy aquifers and 50 feet in the Lloyd aquifer.
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depression around the Stonytown Well would not impact ground vater levels
beneath the Landfill. Since the pumping did impact ground water levels
beneath the Landfill, a boundary, or change in the water bearing zone
permeability must exist south and/or wvest of the pumping center. This
finding is consistent with the mapping of till ridges (described earlier)

in the Upper Glacial Aquifer sediments.

Due to the hydraulic connection betﬁeen'the Lloyd Aquifer and the Magothy/

~ Upper Glacial water-bearing zones, which has been observed to exist at the
Stonytown well, it becomes important to determine the ratio of water
removed from the Lloyd Aquifer versus water removed from the Upper Glacial
and Magothy water-bearing zones when pumping at the Stonytown well. The
results of the pump tests will be used to determine aquifer characteristics
and to evaluate the potential for contamination’to migrate from the
Landfill to the public water supply'wells under various pumping scenarios.

The method used to determine the ratio of water extracted from the various
stratigraphic units during pumping at the Stonytown well involved comparing
the results of Southport pump tests with the expected results of the
Stonytown pump tests (assuming all water extracted by the Southport well is
removed from the Upper Glacial_Aquifer and Magothy Formation). Key to this
evaluation vas a comparison of storage coefficients for pump tests at the
tvo wells. Based on this comparison (presented in Appendix K) it is
estimated that the Lloyd Aquifer contributes approximately 75 percent of

the vaters produced By the Stonytown well under the pumping scenarios

analyzed.
5.2.2 PIEZOMETRIC SURFACE

Depth-to-water data is among the simplest and most accurate measurement
which can be obtained in the field to characterize any ground water flow
system. At the Landfill, depth-to-water data, which is synonymous.with
piezometric data, was collected over many different dates by the REM II
team during the field investigation. However, synoptic data is required to

effectively evaluate the rate and direction of ground wvater flow.
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A complete round of synoptic data was collected twice by the EPA from the
vells in the vicinity of the Landfill; once on February 16, 1988 and again
on August 31, 1988. The first was collected as part 6f the REM II team’s
Stonytown pump test and the second was collected as a result of the second
- full round of ground vater quality sampling. Other water ievel data
collected by the REM II team in conjunction with well installation and
sampling activities is presented in Appendix'L.

The results of these two sampling dates are presented as piezometric
nd BEach date is depicted in two related

surfaces in ] b
figures accounting for the change of piezometric head with depth in the
stratigraphic formations; Upper Glacial and Magothy water bearing zones.

It is important to note that the piezometric surface depictions for the
shallov depth on both dates illustrate that the prevailing gradient beneath

the golf course is generally southwest to northeast. Beneath the Landfill,

.however, the gradient flattens considerably and changes to a mainiy
northern orientation. This northern orientation is especially obvious in
the February 1988 observation (figure 5-4).

The late August 1988 observation (figure 5-5) includes a significant
feature observed at well EPA 103-a ground vater mound. This mound, while
dominating the flow system beneath the Landfill, is merely a transient
condition not representative of long term average conditions (based on
historical depth-to-vater data presented in Appendix L). The mound is
probably indicative of dewatering operations performed by the Town of North
Hempsfead vhere pooled vater collectingrin low spots between L-4 and L-S is
pumped north into the abandoned gravel pits. If the dewatering activity
continues for a significant length of time, then the average flow field
could be seriously impacted, but again, the historic database does not

support it as a continuously occurring phenomenon.

The piezometric surface in the shallow sediments supports the presence of

the narrow band of till between the Southport well and the Landfill in that

a steep gradient is observed in the Upper Glacial Aquifer -at this location
* but not in the Magothy Formation. Also, the steep gradients measured both
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east of the Landfill between L-5 and Hempstead Harbor, and west of the
Landfill between EPA 107 and TNH-10 are indicators of sediments less
pefmeable than those directly beneath the Landfill in these isolated
locations, given that no other physical evidence such as local pumping

supports the observation. The piezometric surfaces on both dates are

consistent with these observations.

It should be noted that since the deeper formation piezometric surface does
not indicate the presence of this till between the Southport well and the
Landfill, it must not penetrate to a depth of more than about -50 feet MSL
at this location. However, the existence of steep observed gradients both
east of the band and west of the Southport well indicate that till in these
areas extends vertically downward to at least -170 feet MSL, and probably

deeper.

" It should also be noted that the existence of a north-south till ridge

located south and west of the Stonytown well (as discussed in section .
5.2.1) is supported by the observed water levels in wells N-9903 and
N-1120. These wells appear to represent perched water or water within a
very'tight formation, given that fhe heads measured at these two locations
are approximately 10 feet above any other observed ground water level in

the site vicinity.

Another indication of the heterogeneous saturated sedimehts which exist
beneath the Landfill is the observed vertical gradient, which can be
evaluated by comparing the mapping of the shalldv and deep piezometric
surfaces. Beneath the Landfill, very slight vertical gradients have been
observed (ignoring the ground water mound observed at EPA 103 which is
probably a short-term trﬁnsieni condition influencing the observed vertical
gradient at EPA 109 and EPA 108 in August 1988). Around the landfill, the
Upper Glacial sediments are characteriied by hydraulic gradients of less
the 0.006 (see ' @ Hovever, in the vicinity of the till ridge
between the Southport Well and the Landfill, a sizable gradient is found
vhich is at least twice as large as that observed in the rest of the moni-
tored Upper Glacial. This most probably occurs because the till ridge only
penetrates the upper portion of the saturated sediments. Further to the
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TABLE 54
OBSERVED VERTICAL GRADIENTS AT WELL PAIRS

DISTANCE
BETWEEN
WELL February 16, 1988 A
SCREENS HEAD  DIFFERENCE 'HEAD  DIFFERENCE .
WELL PAIRS (FI (FT MSL) (FIn_ DIRECTION GRADIENT (FTMSLY _ (FT? DIRECTION GRADIENT
EPA 111 174' 32.42 29.02
EPA 107 ’ . 3305 0.63 DOWN 0.004 29.52 0.5 DOWN 0.003
" EPA 110 141' 24.50 23.76 < .
EPA 106 29.22 an DOWN 0.033 21.43 3.67 " DOWN 0.026
N-4223 95' 24.38 ' 23.24 ’
EPA 105 2798 3.60 DOWN 0.038 21.52 4.28 . DOWN 0.045
TNH 9 % . 24 001 upP . 0.0004 23.14
TNH 10 23.43 23.22 0.08 DOWN 0.003
TNH § 92' 23.32 0.12 uP © 0.001 22.89 0.0 —_— —
TNH 6 23.20 : 22.89 :
'EPA 109 65’ 292 : 22.60 : *
EPA 108 | 23.33 0.41 DOWN 0.006 2444 1.84 . DOWN 0.028
TNH 1 35" 23.38 0.11 uP 0.003 217 0.0 : — —

TNH 2 - BY | .17

*Influenced by transient mound at EPA 103.
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vest, near EPA 111 and EPA 107 vhere the till perhaps_exists to the'top of
the Raritan, the observed vertical gradient is on the order of 0.004 even

though the horizontal gradient is still significant.

It is important to note that the till ridge does not appear to exist at the
Stonytdwn vell. In fact the till may very well exist immediately north,
south, and west of the Stonytown well, but not at it.

5.2.3 PERMEABILITY TESTING

The relative rate of ground wvater flov is dependent not only on the pre-
vailing gradient, but on the hydraulic conductivity, or permeability of the
formation as well. During the REM II team field investigations, three
specific activities were performed to characterize the hydraulic properties
of the Upper Glacial Aquifer, Magothy Formation, Raritan Clay, and Lloyd
Aquifer. These activities included the collection of cores from the
Raritan Clay for laboratory testing, the in situ recovery testing, of the .
"EPA monitoring wells, and‘the performance of a five-day pump test on the
Stonytown vell. This section reviews the results of these activiﬁies.

Laboratory Permeability Tests of the Raritan Clay

The core samples retained from the Raritan Clay were tested to determine

the potential for vertical flow between the Lloyd Aquifer and Magothy
Formation. ' '

‘Therefore, core samples from well EPA 109, EPA 110, and EPA 111 were col-
lected and analyzed to determine the vertical permeability of the Raritan’s
silt and clay. Selected parameters from each of the testsbperformed, along
vith a description of each permeability test speciﬁens are presented in
Appendix P. Review of the resultant test data indicate the following:

=

oo

0 All the samples tested classify as silt, with the soil from -
EPA 109 having the lowest plasticity index and the material =3
from EPA 110 having the highest plasticity index; w

| - o

N

[o0]

w
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o The permeability (hydraulic conductivity) values (corrected to
20 degrees Celsius) of the material tested_;rom EPA 109, EPA
110 and 111 were 018009 feet/day (3.1 x 10 ' cm/sec), 0.000315
feet/day (5.4 x 107° cm/sec) and 0.0003 feet/day (9.3 x 10~

cm/sec) respectively; and :

o The trend in permeability and plasticity index between samples
tested is relatively consistent (i.e. permeability decreases
with increasing plasticity index). o

Based on the low permeabilitiés and high plasticity index, it can be inter-
preted that the Raritan Clay acts as an effective aquitard where it exists,
- restricting flov from the Lloyd Aquifer upvard to the Magothy Formation,

" “'and vice versa.

In situ Permeability Test pf the Upper Glacial and Magothy Formations

All EPA ground vater monitoring wells installed at the Landfill and two

- Town of North Hémpstead monitoring wells were tested using in situ tech-
‘niques to determine the hydraulic conductivity of the water-bearing for- ..

mations at the respective well screens. In this way, data was collected

from eleven specific locafions in the Upper Glacial Aquifer and from two

specific locations in the Hagbthy Formation. ’

It should be noted that all the monitoring wells tested by the REM II team
vere installed using drilling mud and as such, could be influenced by mud
ncaking” in the boreholes thus reducing the communication of the well with
the formation. For this reason it is expected that the results of in-situ
permeability tests produced lover hydraulic conductivities than actually
exist. However, comparisons betveen results at different sampling points
provide insight into relative changes in the hydraulic properties given
that all measurements are influenced similarly by the expected'interfer--

ences.

Results of the in situ permeability tests are presented i"’yﬁiﬁ%ﬂs,a
Recovery curve plots appear in Appendix K. All analyses were performed
using the Hvorslev time-lag analysis (Freeze and Cherry, 1979)'fer rising
.” head data (vater level recovery after a slug of water is removed from the
vell).
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TABLE 5-5

RESULTS OF
IN-SITU PERMEABILITY TESTS

.Hydraulic

Conductivity
Vell (feet/day)

EPA 101 0.28

EPA 102 16.0

EPA 103 1.7%

EPA 104 6.4

EPA 105 15.0%

EPA 106 0.68

EPA 107 4.7

EPA 108 15.0

EPA 109 8.2

EPA 110 4.7

EPA 111 0.41
 TNH-1 50.0

TNH-2 5.4

*Data of limited value due to partial dewvatering of well screen

during testing.

(564)
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It should be noted that results obtained from EPA 103 and 105 are of
‘limited value because partial dewatering of ‘the vell screens occurred
during the tests. Noteworthy is the observation that the formation
screened by EPA 109 and EPA 110 is slightly confined based on the observed
vertical gradients; however, the analysis technique can still be used
reliably for these data. '

Piezometer slug tests indicate hydraulic properties only in the vicinity of
the vell tested and cannot individually characterize regional aquifer
parameters. However, these tests indicate fairly consistent results. _
Hydraulic conductivities near the wells tested varied from 0.28 to 50 feet
per day, with a median of 5.4 and a mean of 10 feet per day, indicating
that the aquifers in the landfill area are silty to clean sands (Freeze and
Cherry, 1979). | |

'!!!ii;§5’ shovs a qualitative grouping of the hydraulic conductivities of :
.the vells tested. The qualitative grouping illustrates twvo important .
“points. One is that the Uppef Glacial Aquifer, wvhere till does not

exist, is fairly transmissive as evidenced by EPA 102, EPA 104, EPA 108 and
TNH-1 and TNH-2. Conversely, the Upper Glacial vells located in the till
areas, EPA 101, EPA 106, EPA 107, EPA 110, and EPA 111, have measurabiy

" lower permeabilities. ' »

The slug test results yielded hydraulic conductivities that vere generally
one tenth of the values obtained from pump tests and pumping well specific
capacity data. This is not unusual for thick sand units such as the Upper
Glacial Aquifer and may be due to the anisotropy between vertical and
horizontal conductivity in the local strata. It may also be caused, in
part, by the small size of the monitoring wells and the small dravdowns
produced by the slug tests. These results are best used to compare
relative hydraulic properties among the monitoring vells, and to estimate
vertical hydraulic conductivity for the formations of interest.

SVM
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TABLE 5-6

RELATIVE HYDRAULIC CONDUCTIVITIES OF TESTED'VELLS

Cleaner Sands <<===========================s=:==========;=B==>> Siltier Sands

50 > K >5 : 5> K »0.5 | 0.5 > K0.05
TNH-1 EPA 106 © EPA 101
TNH-2 EPA 107 : EPA 111
"EPA 102 ~ EPA 110 - |

EPA 104
'EPA 108

EPA 109

K = hydraulic conductivity (ft/day)
(564)
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Stonytown Pump Test

H

A pump test was performed at thé‘Stonytown vell, similar to the previous

efforts outlined in the discussion of historic data, with the following

important exceptions:

the area vater supply wells wvere removed from service for at

o
"least 48 hours prior to the test to reduce interference and
inaccuracy associated with determining the zone of influence
of the Stonytown well; and

.0 the EPA monitbring vells wvere available to determine the

extent and degree of impact on the shallow flow system caused
by pumping the Stonytown well, especially in the vicinity of

the Landfill.

Drawdowns from the pump test vere measured in four Lloyd wells and eleven
vells above the Raritan Clay. In addition, recovery data vere collected in
tvo Lloyd Aquifer wells and all eleven wells above the Raritan Formation.
This data vas collected to determine the configuration of the strgtigraphy~
at the Stonytown vell, define the extent of the drawdown caused by pumping
the Stonytown well, and characterize the hydraulic properties of the water-
bearing formations in the vicinity of the Landfill. Further, the con-

figuration of the varying stratigraphy in the area of interest wvas

characterized.

From the drawvdown data, it vas determined that all the area water-bearing
zones vere significantly impacted by pumping the Stonytown well. The Lloyd
vells experienced drawdowns of between 1.6 to 3.4 feet. These observations
vere made at distances of up to 8,000 feet avay from the Stonytown wvell,
and indicate that the Lloyd Aquifer is a fully éonfined sand unit. |

To reiterate, it is doubtful, based on the obserQed system response and
historical water levels, that a significant stratigraphic anomaly exists at
the Stonytovn'vell as hypothesized by othér investigations. It is mbre :
likely that the casing has been damaged allowing for hydraulic communica-

- tion between the Magothy Formation and Lloyd Aquifer at the Stonytown well.
Given that the pump is set above the Raritan Formation any break in the
continuity of the casing would allow vater to be drawn from overlying
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aquifers and vould explain the observed phenomenon. However, the exact
mechanism of the observed hydraulic connection cannot be pinpointed at this

‘time.

The Magothy response to the Stonytown pump test was not as dramatic or
wvidespread as the Lloyd response, indicating that the Magothy is not a
confined sand unit. The dravdowns varied from 0.4 to 3.6 feet at wells
located between 800 to 4,000 feet. avay from the Stonytown. It should be
noted that the wells in .the v1cinity of thevtill ridges (wells N-3742,
‘N-4223 (Southport well), and EPA 111) had. the largest observed drawdowns.
This type of response is indicative of semi—confining conditions in the
Hagothy further denoting the. existence of the shallow till located west of
the Landfill. The response of the Hagothy~beneath the Landfill is fairly
consistent vith the observed response of the Upper Glacial Aquifer in the
same location, illustrating ‘that the heterogeneity of the till does not

=

exist immediately beneath the sites .3
The Upper Glacial response yas'mueh 1é§s wide spread and less severe than
the observed Magothy response. rThe Upper Glacial realized maximum draw-
downs of no more than 0.9 feet, and the zone of influence caused by pumping
the Stonytown vell extended to just over 3,000 feet. This response is
characteristic of an unconfined aquifer system.

This analyses of dravdown data vere possible only for those wells experi-
encing significant drawvdowns and where sufficient data were gathered during
the first day of the pump test. Shortly after the 24 hour mark in the
test, the pump rate surged from an average of 1140 gallons per minute (gpm)
to 1340 gpm. Several hours later (from the 30 to the 33 hour mark) over
0.6 inches of rain fell, causing water levels to rise up to 0.5 feet at
some of the monitoring vells. Therefore, the only wells for which drawdown
analyses were performed are N-3742, N-4223 (Southport well) and EPA 111.

The analyses and related log-log plots are presented in Appendix K. On the
other hand, the recovery data collected was not impacted by rainfall, and
vas only slightly impacted by the change in pumping rate. _Fuhl 3

' presents the results of the pump test drawdown and recovery analyses
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TABLE 5-7

RESULTS OF THE REM II TEAﬂ STONYTOWN PUMP TEST

Observation Transmissivity Storage .
Vell (sq. ft/day) Coefficient Formation

" N-3742% 4,000 0.004 Till

- N-4223 (Southport)* 6,000 - 0.0004 Magothy
N-8790 22,000 0.002 Lloyd
N-9019* _ 11,000 0.002 ‘Lloyd
N-9480(TNH-5) 25,000 © 0,001 Magothy
N-9481(TNH-6) 36,000 0.001 Upper Glacial
N-9977(TNH-10) , 17,000 0.002 ‘Upper Glacial
N-9978(TNH-9) : : 22,000 . 0.001 Magothy
EPA 106 30,000 _ 0.001 Till
EPA 107 7,000 0.01 Till
EPA 110 ' 19,000 0.001 Magothy

EPA 111* , 2,000 ‘ 0.003 Till

. See Appendix K for detailed analyses and data.

- All values are reported to the nearest thousand/thousandth

- Reported values are adjusted for relative discharge (75%-25%) ,

* Transmissivity value is average of value calculated from drawndown data
and value calculated from recovery data. Storage coefficient determined
from reported transmissivity value.

(564)
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It Has been determined that the Stonytown draws approximately 75% of its
vater from the Lloyd and this value was used to evaluate the pump test
drawdown and recoveryvdatﬁ. From these analyses, the Lloyd Aquifer was
found to have a transmissivity.rangihg from 11,000 to 23,000 square feet
per day, with storage coefficients between 0.001 and 0.002. Vells above
the Raritan Clay yielded a broéd range of values, with transmissivities
betveen 2,000 and 36,000 square feet per day, and stoiage coefficients
betveen 0.01 and 0.005. It should be noted that the wells closest to_fhe
till which proportedly extends down to the Raritan Clay, (ie. N-3742,
N-4223 (Southport well), EPA No. 107, and EPA No. 111) have transmissivi-
ties ranging between 2,000 and 7,000 square feet per day and the other
wells above the Raritan have transmissivities ranging between 11,000 and

36,000 square feet per day or about 5 times larger than those near the
till.

5.2.4 OVERVIEW OF GROUND WATER FLOV SYSTEM , .

A computerized numerical model of the ground water flow system was devel-
oped to facilitate analysis of Aquifer hydraulics, and to provide a tool
for studying contaminant transport in the vicinity of the Landfill. This
tool will also be used in the Feasibility Study to evaluate remedial alter-
natives. The folloving section presents an overview of the model and
highlights the findings pertinent to the ground water hydraulics which vere
made during the modeling process. A detailed discussion of the development
and configuration of the model is included in Appendix A.

The ground vater flov system in the vicinity of the Port Washington Land-
. £i11 and nearby public supply wells vas modeled using DYNFLOV, a computer
program developed at Camp Dresser & McKee Inc. that simulates three-

dimensional ground vater flov using a finite element grid representation of

aquifer geometry. The model was configured to simulate ground water flow
in sections of Port Vashington, Plandome, and Manhasset, as well as in
parts of Manhasset Bay and Hempstead Harbor, ’ ‘

Six vertical levels wvere developed to define five stratigraphic layers
vithin the model, as shown in the generalized cross-sections of model
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stratigraphy depicted inlgfggti§”§;if!g§;5:; Lateral boundaries between
formations and changes in hydraulic character within individual units are
described by property assignments within layers. The southern section of
the model area presents stratigraphy comparable with much of Long Island -
the Lloyd Aquifer overlies an impermeable bedrock base, and is bverlain, in
turn, by the Raritan Clay, Magothy Formation and Upper Glacial Aquifer. 1In
the northern part of the model domain, the Raritan Clay and Magothy
Formation are replaced by the Port Washington Aquifer and Port Washington
Confining Unit, respectively. All major geologic units and identified
heterogeneities described in earlier sections are incorporated into the
ground water flov model configuration.

The ground wvater flow field was calibrated to replicate steady-state and
transient flow conditions based upon field observations during the February
1988 static water level survey and subsequent Stonytown pump test,
Calibration required modifying stratigraphy and hydraulié parameters to
best simulate observed conditions. This process helped clarify numerous

outstanding issues concerning the hydraulics of the ground water system,
including the:

o configuration of the till within the Upper Glacial and Magothy
aquifers;

o vell hydraulics and stratigraphy at the Stonytown well;

0 relative location of the southern boundaries-of the tvo Port
Vashington units; and ’ '

o whether or not perched vater is a significant factor in the
ground vater system.

These clarifications constitute the major findings associated with the

ground vater flow modeling effort and are explained in the paragraphs that
follow.

The most important finding of the modeling effort was perhaps the configu-
ration of the Upper Glacial and Magothy sediments in the vicinity of the
Landfill, and especially near public water supply wells N-4223 (Southport)
and N-9809 (Stonytown). The heterogeneities vhich vere identified dhring
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the field activities and further defined with the data analyses presented
earlier in this section control the shallow flow system, and therefore
significantly impact contaminant transport. Since these heterogeneities,
generally defined by zones of till, vary in extent both horizontally and
vertically, their impact on the flow system between the public‘vater supply
vells and the L@ndfill could only be evaluated with the advanced computer
model simulation techniques described herein. The stratigraphic con- |
figuration in the Upper Glacial Aquifer defined from the simulations is

-

presented in figure 5-9l41%is configuration accounts for all the till
areas described in section 5.1.3.

\
The till bordering the east side of L-5, aligned north-south along
Bempstead Harbor, and the till located west of the Landfill and golf '
course, aligned north-south roughly along with Port Vashington Boulevard,
both penetrate the Magothy Aquifer whereas the till east of Port Washington

Boulevard beneath the golf course only penetrates the Upper Glacial Aquifer
~sediments.

The fundamental difference between the two tills west of the Landfill
directly impacts the vay in which wvater is supplied to the major pumping
.centers - the Stonytown and Southport vells. At the Stonytown vell, most
of the vater is pulled from the Lloyd due to the tight nature of the till
and 1ts proximity around the borehole. At the Southport Vell, the con-
figuration of the till above the well screen forces it to pull water from

the Magothy Formation and from the Upper Glacial Aquifer north of and
beneath the Landfill.

The Stonytown wvell stratigraphy has often been in question during sub-
surface investigation in this vicinity due to its oft-measured static

vater level and pumping characteristics. The static water level in the
Stonytown appears to reflect strict communication betwveen the Lloyd and the
Upper Glacial water bearing units, however, during periods of pumping, the
Lloyd Aquifer appears to react as a confined sand unit (although some drav-

down has been observed above the Raritan Clay). Various configurations of

stratigraphic anomalies were investigated and simulated with the model, and
the only feasible explanation for the observed phenomenon is that some
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anomaly exists at the well (e.g., gravel pack installed during conétruction

of‘the vell along the casing through the Raritan Clay or a damaged well
casing above the Raritan Clay allowing hydraulic communication between the
Lloyd and overlying aquifers). It is the opinion of the REM II team that
the Raritan Clay exists at the Stonytown well. There is no other explana-
tion for the data in that if a "hole" existed in the Raritan Clay at the
Stonytown well, heads in the Magothy and Upper Glacial Formatioh would be
lovered in its vicinity (as would heads in the Llyod rise) and these
phenomenon have not been observed.

The ground water model was also used to determine the approximate locations

of the Port Washington Aquifer and Confining Unit in the immediate vicinity

of the Landfill. Based upon the'model, these units appear to be located a
few thousand feet to the north of L-4. The presence of the Port Washington
Aquifer at this location influences the waters flowing through the Hagothy'
and Upper Glacial as evidenced by the northvard component observed in the.
piezometric surfaces in these units (see TIgure 3-10 This observation:is
substantiated by water level readings obt#?gg;n;:&E%A 104, the northern-
most monitoring point in the Upper Glacial associatéd vith the field
investigations, which were always iover than those obtained from monitoring
points to the south and east (eg. TNH-1, TNH-Z,‘TNH-S, TNH-6, EPA 103, EPA
202, etc.). It appears that the Port Washington Aquifer (which‘replaces
the Raritan Clay) acts as a local ground vater sink for the water-bearing
zones vhich overlie it, especially since there is a till ridge insulating
the Magothy and Upper Glacial Formations located beneath landfill from
Hempstead Harbor, limiting the amount of west to east fl&w vhich can occur.

Lastly, perched water vas evaluated as a component of the ground water flow
field. Its existence is undisputable in the area beneath the golf course
and adjacent residential area as perched water was encountered by the REM
II team during installation of all the EPA Landfill Gas wvells. It is
important to note that these gas wells could have all been installed in
areas vhere some form of till exists in the unsaturated zone. 1In that
sense, the existence of perched water may be an indicator of the~ptesence
of till. At locations where the till is known to exist (southwest of the
Stonytown vell), wells N-9008 and N-1120 which are screened in the Upper
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Glacial Aquifer sediments did not respond to the pump test although these

monitoring points are only a few hundred feet from the pumping center.

Since the perched water is not in direct cbntact with the ground water, it
does not directly influence the shallow flow system. Additionally, the

perched water appears to be discontinuous enough to allov rainfall recharge

- to percblate freely to the water table.

The piezometric surface of the water table aquifer resulting from the cali-

bration process is presented in figure 5-10. The features of the cali-
brated model piezometric surface are consistent with those identified in
historical water level data. The water table has a steep slope west and

south of the Stonytown wvell and along a band betveen the Southport well and

L-4. Beneath the Landfill, the vater table has a gentle slope to the north
and northeast. Between the Southport well and the Landfill, the water
table slopes to the north and northwest. This northward component is again
consistent with the observation that the Port Washington Aquifer is acting
as a ground vater sink to the water bearing formations above it. The Port
Vashington Aquifer has lower heads than the upper vatervbearing zones and,
because they are hydraulically connected, there is discharge from the upper
aquifers into the Port Washington Aquifer especially along its southern-
most border where it has replaced the Raritan Clay.

rIgus presents a cross-section through the Landfill from just west of
the Southport wvell to Hempstead Harbor. The significant features of this
figure are the sharp gradients across the till and Raritan Clay and the
flat gradient beneath the Landfill. Both the till east of the landfill and
the Raritan Clay are significant units insulating the upper most water

bearing zones from influences of Hempstead Harbor and the Lloyd Aquifer
respectively.

"”‘tt“_,_v resents a cross-section from near the Southport well north to
a location where the Port Washington Aquifer and Confining Unit are thought
to exist. From this cross-section, a significant downwvard vertical
gradient can be observed illustrating the impact of the Port Vashington

Aquifer (or the lack of the Raritan Clay) north of the Landfill. This lack
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of a significant confining unit between the upper water bearing zones and
-the Lloyd and Port Washington Aquifers defines an important component of
the ground water flow regime which imbacts the migration df contaminants
beneath and in the immediate vicinity of the Landfill.

5.3 GROUND WATER QUALITY

The ground vater quality field activities were developed to characterize
the nature and extent of subsurface water-borne contamination in.the
vicinity of the Landfill and attempt to determine potential sources for the
detected contaminants. This purpose vas addressed through installing
hohitoring wells and collecting ground water samples, as well as,
collecting samples of the L-4.Landf111 leachate and buried drum vastes
located adjacent to L-4.

The following section reviews historical ground vater quality data, _
presents mappings of data collected by the REM II team, and characterizes

the observed subsurface, water-borne contamination. In addition, drum

vastes sampling results are discussed.

5.3.1 HISTORICAL DATA

Ground vater quality data has been available from wells in the study area
ever since the Nassau County Department of Beﬁlth (NCDOH) began sampling

the public water supply in 1930. Historically, hovever, this data quan-

tified only conventional parameters such as chloride and sulfate.

Once the Landfill began operations in 1974, gfound vater vells were in-
stalled by the Town of North Hempstead at the Landfill and in its vicinity
for monitoring purposes.' The 1974 sampling campaign, performed to charac-
terize the baékground ground wvater quality,'analyzed for conventional pol-
lutants and inorganics. The result of the analyses was that a large mass
of poor quality vater underlies the Landfill site most probably associated
" with past soil washing practices. (Chloride was the key constituent in the
analyses.) '
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Sampling récords fér these wells other than the 1974 data are generally
unavailable or non-existent until 1982 at which point volatile organic
constituent data began to be collected quarterly. Volatile organic daté
vas collected for the leachate during a regular sampling regime begun in
1979. 1In additipn, the NCDOH collected volatile organic data in the late
70’s and early 80’s from the Stonytown and Séuthport vells for selected
constituents as a means to protect public health. (It should be noted that
the tépeated detection of volatile organic constituents in the Southport
vell during early 1981 by the NCDOH was instrumental in putting this site

on the NPL).
The histofiéal data suggests the following trends:

o organic coﬁtaminafion has existed in the ground water west of
.L-4 since 1981, and perhaps earlier;

o organic contamination appears to be most severe in the upper .
part of the Upper Glacial Aquifer west of the Landfill;

o elevated chloride concentrations in the shallow ground water
system vest of the Landfill have dissipated since. the South-
port vell has stopped pumping; and

o most of the organic contaminants found in the leéchate have
been detected west of the Landfill in Town of North Hempstead
monitoring wells. : :

Volatile organic constituents have been detected in the ground water in the
vicinity of the Landfill since 1981. The fact that the most elevated

levels of organic contamination occur west of the Landfill (see Eiﬁ?i?!géjj’
is somewhat surprising given that the prevailing hydraulic gradient beneath
the Landfill is fairly small and generally to the north. Table 5-8 illus-
trates the breakdown of detected total volatile priority pollutants in the
ground vater both east and west of the Landfill. It‘should be noted that
shallow vells (TNH-1, TNB-6 and TNH-10) show the highest levels of detected
contamination. It should also be noted that to the west of the Landfill
numerous saturated and unsaturated chlorinated hydroc#rbons vere detected
vhereas east of the Landfill (specifically at TNH-1) trichloroethene con-

stitutes the majority of the detected total volatile priority poilutants.
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TABLE 5-8

SUMMARY OF HISTORIC VOLATILE ORGANIC
CONTAMINATION IN GROUND VWATER

Total Volatile Priority Pollutant Concentrations
Observed from December 1982 to January 1985

Screened _ Locatibn

elevation with respect Maximum Concentration Average Concentration
Vell No. (ft msl) to L-4 ’ (ug/l) (ug/l)
TNH-5 -103 - -113 Vest ’ 26 13
TNH-6 -1 - -11 "~ Vest _ 859 479
TNH-9 -49 - -73 Vest 39 19
TNH-10 1-2-23 Vest 798 508
TNBH-1 =27 - =32 East _ 95 54
- TNH-2 13 - 8 East 3 3
TNH-7 2.5 - -1.5 East ND ND
TNH-8 12.5 - 2.5 East 6 6
TNH-11 -38 - -42 East ND ND
TNH-12 12.5 - 8 East 2 2

ND = Not detected.
MSL = Mean sea level.

(603)
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This distributlon perhaps suggests that the major source of volatile
organic contamination exists only on the western boundary of L-4. Vhatever
the source, the contamination appears to reach the saturated zone in a
diluted state (i.e., no pure product appears to have been released into the
'grodnd wvater sysfem) since the constituents have only been detected near
the top of the water bearing zone,‘and at levels well below the solubility
limit. This could indicate that the leachate or some percolated rainfall
has carried contamination downward to the water table, however, the
localized nature of the detected organic constituents does not neceSsa:ily
agree wvith either of these conceptual pathways.

Historical chloride data presented in ;;;;;:ﬂ§:15” lustrates that an
obvious trend of decreasing observed concentrations has been occurring at
monitoring wells west of the Landfill. The origin of the chloride is
speculated to be associated withApast gravel washing operatiohs. These
operations, which included the land directly beneath where the Landfill nqw
sits,_ihvolved pumping Hempstead Harbor water inland to erode the soil and

wash it toward a sluice where it was sorted and removed.

This data is important for two reasons. Pirst, vherg the chloride concen-
trations appear to be dissipating west of the Landfill, the organic con- |
stituents are not. In some aspects this is expected, given th;tfthe
organic constituents adhere to the soil particles and aré‘generally much
slover moving than conventional constituents. vBovéver, as presented ih the
folloving subsection, the persistence of volatile organic constituents at.
elevated concentrations vest of the Landfill indicates the presence of some
source or sources continuing to impact water quality at TNH-6, TNH-9, and
TNH-10. Second, although volatile drgahic constituents were detected at
the Southport Vell causing its closing, inorganic constituents such as
chloride wvere never detected above background concentrations that far vest
of the Landfill. Since the organic constituents detected in the Southport
move more slowly through the gfound vater than chloride, it can be con-
cluded that the contamination observed at the Southport does not appear to
have traveled ftom the Landfill to the well solely through the ground

vater.
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The origin of the organic and inorganic constituents detected historically
in the ground vater system could be from Landfill leachate. According to
‘the Nassau County Department of Health, 10 to 20 million gallons of

leachate could have discharged into the ground from 1974 to 1977 due to an

incompleted liner and lack of a pfoper leachate collection system. How-
ever, the constituents found in the leachate do not all appear in the
monitoring wells to the west;tspecifically the inorganic.constituents
naturally occurring in the leachate have not been detected in commensurate
levels west of L-4. Nonetheless, the leachate has been shown to contain
. all the volatile organic constituents detected in the monitoring wells (see
vith the exception of dichlorofluoromethane (found oniy once in
forty-eight samples obtained), and chloroform (generally found below 20 ppb
. and a demonstrated biodegradation by-ptoduct of the oft-found volatile
T.organic constituents at the site) It is once again important to note that
the lack of detected inorganic constituents characteristic of Landfill
leachate at the Southport well indicates that historically volati}e_organgc

contamination does not appear to have migrated to the well solely through
the ground vater flov system.

5.3.2 GROUND VATER ANALYTICAL RESULTS

The Port Washington VWater District, Town of North Hempstead and EPA series
ground vater monitoring wvells and area municipal supply wells were sampled
by the REM II team in December 1987 and April 1988 to further characterize |
vater-borne contamination. The vells vere sampled concurrently with the
Landfill leachate and the condensate associated with the Landfill gas
venting system. Selected results from these sampling programs are

presented on-. The complete results of these sampling programs
are presented in Appendix M.

Generally, the results of the sample events supported the observed histori-
cal trends presented in the last section. Volatile organic contamination
remains most severe west of the Landfill '(see’ 0f interest,
is the fact that the concentrations appear to be decreesing at wvell TNH-10
(screened just belov the water table) and increasing at well TNH-9
(screened approximately 80 feet below the water table) suggesting perhaps
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TABLE 5-9

COMPARISON OF
ORGANIC CONSTITUENTS HISTORICALLY DETECTED IN
' GROUND WATER AND LEACHATE

Vapor Ground
Leachate = = _ phase wvater Leachate

Dichlorodifluoromethane
Chloroform

Vinyl Chloride

1,1 Dichloroethene

1,1 Dichloroethane
Trichloroethene

1,1,1 Trichloroethane
Tetrachloroethane
cis/trans 1,2 Dichloroethene
Chloroethane '
Benzene

Toluene

Xylene _
Chlorobenzene
Ethylbenzene

Methylene Chloride
Trichlorofluoromethane

CNNSNSSKSS NSNS SNKNSS
NN CNNCNIECNSNCNSNNSNSNS NS s
NN NNINNSNNRN(SNNSNSNSNSN S

(786)
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TABLE 5-10 | '
SELECTED RESULTS OF GROUNDWATER ANALYTICAL ANALYSES
FOR VOLATILE ORGANIC CONSTITUENTS '

_ RND RND RND+
CONSTITUENT _ WELL 1 2 3
TETRACHLOROETHENE TNH 1 A 3.4
NS 2J
TNH6 - 69 44% 60
TNHO . 43 33 30
TNH10 34 8 22
TNH1 1 0.1J
EPA104 1J 5J 3.7
EPA105 5 3J 6.4
EPA106 6J 8.8
EPA108 1 08
EPA202 10 32 23
N2052 NS NS 0.8
N9809 0.4
TRICHLOROETHENE TNH1 8.6
TNH6 21 17.5% 20
TNH? 0.3J
TNH8 . - 0.3J
TNH9 18 14 13
TNH10 6 4
EPA104 | 0.6
EPA10S 0.1J
EPAIO6 1.0
EPA108 28 18 15 .
EPA109 8.9
EPA202 : 0.5
N90 19 N -
N4223 - 0.6
N9809 1J 1.6
1,1, DICHLOROETHENE TNH1 0.6
TNH6 10 12 SN
TNHO 10 9 8.7
TNHIO . 3J 2.4
EPA104 0.6
EPA10S 0.2J
EPA106 0.8
EPA202 1J 0.6
1,2 DICHLOROETHENE TNH1 | 7.8
(TOTAL OF CIS AND TRANS)  TNH6 119 120 260
TNH8 : 0.8
TNH9 80 64 61.3
TNH10 50 6 28
TNH1 1 07
EPA103 0.25
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TABLE 5-10 . '
SELECTED RESULTS OF GROUNDWATER ANALYTICAL ANALYSES
FOR VOLATILE ORGANIC CONSTITUENTS

RND RND RND~
CONSTITUENT WELL | 2__ 3
1,2 DICHLOROETHENE EPA104 1J 9J 5.6
(TOTAL OF CIS AND TRANS) EPA108 2 . 0.8
(CONT'D) EPA202 2 2J 1.1
. N2052 , _ 1.1
LEACHATE 14 - 8.5 NS
VINYL CHLORIDE TNH6 19 41y» 25
TNHO 16 7J 15
TNH10 S 5.7
EPA104 T
EPAIOE . : 0.8
LEACHATE 12 6.J% NS
1,1,2,2 TETRACHLOROETHANE TNH! . 0.4
TNH7 ' 0.2J
TNH8 1.1
1,1,1 TRICHLOROETHANE TNHS ' N :
TNH6 109 8o* 81
TNH8 0.3J
TNH9 130 61 52
TNH10 37 8 19
" EPA104 - 2J SJ 4.3
EPA10S 7 2J 4.3
EPA106 : 6J 7.8
EPA108 0.2J
EPA202 14 27 - - 17
N9809 : 0.5
LEACHATE 4.) NS
1,1,2 TRICHLOROETHANE TNH7 0.4
TNHE 1.3
EPA109 0.5J
1,1 DICHLOROETHANE TNHI 1
TNH2 0.9
TNHS 4)
TNH6 og= 130
TNH8 : 0.5J
TNH9 76 60 59
TNH10 27 S 18
TNH1 1 ’ 0.2J
EPA103 . 0.8
EPA104 E _ 2J 1.4
EPA10S . 0.5J
EPA106 4.8

EPA108 1 ' 0.8
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o TABLE 5-10
SELECTED RESULTS OF GROUNDWATER ANALYTICAL ANALYSES
FOR VOLATILE ORGANIC CONSTITUENTS

: : RND RND RND+
CONSTITUENT WELL ] 2. 3
1,1 DICHLOROETHANE (CONT'D) EPA202 49 S 4.1
o N9809 . 0.6
LEACHATE 12 6J NS
1,2 DICHLOROETHANE TNH6 S 2.1
TNH7 . 0.3J
TNH8 ’ 1.3
“N9809 . 0.4)
CHLOROETHANE ' TNH2 1 19J 33
TNH6 . 3J 6.6
TNH9 2J :
EPA102 3
EPA 103 ' 7J
LEACHATE . 22 NS
BENZENE TNH1 ‘ 1.7
o . TNH2 2J 3.4
TNH6 N 4 5
TNH8 4J
TNH9 ‘ . |
TNH10 2J 0.7
TNH1 1 0.2
EPA 102 - - 0.1J
EPA103 1.9
EPA104 , 0.2J"
EPA10S 1J :
EPA106 T 0.4J
. EPA111 : 0.2J
N4223 0.1J
EPA202 0.4
NO809 _ 0.1J
LEACHATE 13 8 NS
TOLUENE A TNH1 0.9
TNH6 0.1J
TNH8 0.2J
i TNH10 2J \
EPA10S 1.2
EPA106 o 0.6
EPA107 : 0.6
EPA108 : : 0.6
EPA110 1.5
EPA1 I 0.3J%
EPA202 - 6.8
NS809 0.1J

LEACHATE ~ 71 . a48» NS
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TABLE 5-10
SELECTED RESULTS OF GROUNDWATER ANALYTICAL ANALYSES
FOR VOLATILE ORGANIC CONSTITUENTS

RND RND RND+
CONSTITUENT WELL 1 2 3
© TOTAL XYLENE TNH1 0.8
(TOTAL OF O-XYLENE AND TNH2 0.1J
P&M - XYLENE) TNH6 21 19% 4.1
TNH7 ‘ 0.3J
TNH8 0.6
TNH9 2 2.6
TNH10 4.9
EPA103 0.2J
EPA104 0.5J
EPA106 0.2J
EPA107 0.1J
EPA108 0.1J.
EPA202 - 0.4J
N4223 0.5J
N9809 C 0.4
_LEACHATE 210 160% NS
CHLOROBENZENE TNH1 10
TNH2 3
TNH6 1.3,
TNH7 0.2J
TNH8 0.9
TNH9 0.1J
EPA103 3.1 4J 3.4
EPA10S 2.0J '
EPA106 0.2J.
N4223 0.3J
N9809 0.2J
LEACHATE 19 18% NS
ETHYLBENZENE TNH8 A 0.2J
TNH10 8 ‘
EPA202 0.2J
LEACHATE 26 60* NS
CARBON TETRACHLORIDE TNH6 4) :
LEACHATE 8 NS
CHLOROFORM TNH6 0.6
‘ -~ TNH7 0.5
TNH8 0.7
TNH9 1J 0.8
TNH10 4 3.4
EPA10S ' 0.3J
EPA106 0.2J
EPA108 0.1J
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TABLE S5-10 -
SELECTED RESULTS OF GROUNDWATER ANALYTICAL ANALYSES
FOR VOLATILE ORGANIC CONSTITUENTS

RND RND ~  RND-

CONSTITUENT WELL 1 2 3
TNH7 0.5
- TNH8 0.7
TNH9 1J 0.8
TNH10 4 3.4
EPA10S 0.3J
EPA106 0.2
S _ . . EPA108 o 0.1J
CHLOROFORM (CONT'D) EPA110 7.6
N9809 8
METHYLENE CHLORIDE TNHI ‘ _ 1.7
Py Rt L e P TN"’S' Lot -117 s R 64
TNH8 : 0.8
TNH9 32 : 29
TNH10 13
EPA103 S
EPA104 0.8
EPA106 1.4
EPA110 1.6

NOTES:

- % - Reported values s average of sample and duplicate
NS - No sample collected
J -Reported value is estimated because it is below method detection limit
+ = Round 3 sampling and analysis performed by Environmental Response Team (ERT). Analysis is
completed using EPA method 5242, with detection 1imits of 0.5 ug/L. Round 1&2 volatile organic
analysis 1s completed using EPA method 624 with detection limits of S and 10 ug/L.
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Figure 5-14

Detected Contaminant Distribution

of Selected Volatile Organic Constituents

(Note: Figure 5-14 is comprised of 30 individual figures which follow)
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that the organic constituents are sinking (seem).’ However, this
observation is not supported by the data collected at wells TNH-6 (screened
just belov>the vater table and TNH-5 (screened at 120 feet below the water
table) in that the concentrations detected at TNH-6 are fairly constant and
nothing was detected at TNH-5 by the REM II team, to date.

This trend could suggest that the organic contaminant source emanates from
a location fairly close to TNH-6. In the past, under conditions when the
"Southport well was pumping, contamination emanating from such a source

~ would have migrated through the saturated zone toward the pumping Southport
vell. When the Southport well stopped pumping, the plume between the
Southport well and TNH-6 would have dissipated (similar to the observed
chloride concentrations), and rainfall would have helped it to migrate
deeper into the vater beéring zbne. (This mechanism of rainfall causing
downvard vertical migiation is consistent with observed hydraulic gradients
beneath the golf coufse.) Although the partitioning characteristics of the
organic constituents greatly attenuate its migration rate, these éeneral
trends should persist. And in fact, at well pair TNH-9 and TNH-10 this
trend does persist. However, the presence of consistently elevated levels
of volatile organics at TNH-6 indicate that some other mechanism is‘

influencing ground wvater quality at that monitoring point.

Figure 5-14 also illustrates that rainfall percolate probably contributes a
continuous lov level volatile organic load to the shallow flow system as an
additional source. This is evidenced by the positive detections at wells
EPA 104, EPA 105 and EPA 106. These wells have had detectable levels of
volatile organic contamination during all sampling rounds (with the excep-
tion of EPA 106 which had high detection limits associated with the
analytical work following the Fall 1987 sampling event) at levels between 1
and 10 ppb. The constituents which have been detected in these wells have
also been detected at elevated levels in the unsaturated zone both beneath
the residential area and around the Landfill. The direct correlation
between detected unsaturated zone and saturated zone volatile organic
-contamination, and the relative levels of contamination detected in each
.medium, is substantial. Rainfall percolate stripping volatile organic
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gasses residing in the vadose zone is a viable mechanism explaining the

historical volatile organic contamination detected at the Southport well.

To further evaluate the potential for vapor phase contamination to "loéd"_
the ground vater flow system, an analysis was performed comparing the
relative concentrations of volatile organic constituents in each well

location to the appropriate Henry’s Law Constant. (A Henry’s Law Constant,

simply stated, is the equilibrium value relating the relationship between a

compound’s vapor pressure and its aqueous concentration. It may be
approximatedrés the ratio of a compound’s solubility in water to its vapor
pressure). Based on the calculations presented in Appendix R, it can be
seen that the measured ratio of vapor phase to aqueous_phase contamination
exceeds the expected Henry’s Law Constant fér all constituents at all wells
along the periphery of the water-borne volatile organic plume. This
indicates that the hydrocarbons in the vapor phase are not volatilizing out
of the ground water; instead the volatiie organics in the vapor phase cou}d
.be condensing and migrating into the ground water. This phenomenQn is

similar to that observed by Hinchee and Reisinger (1987).

The exact mechanism producing the elevated concentrations of volatile
organic contamination west of the Landfill detected at wells TNH-6, TNH-9
and TNH-10 cannot presently be determined, although it is important to note
that thé leachate quality is not cohsistent with the quality of the ground
vater beneath the golf course. This is most readily apparent when ‘
comparing inorganic constituents detected in the'ground vater versus the
leachate (see table 5-11), albeit the recent organic data does not éontain
the same constituents either. Although historic data suggests that the
leachate could be a contributor to the observed contaminant distribution
beneath the golf course (based mainly on past observations that the
volatile organic constitnents present in the leachate are consistent with
those found in the ground vater) with the persistence of organic con-
stituents at TNH-6, it appears the some other significant source of ground
vater éontamination must exist. This "other™ source, if it does exist,

- 5-56

€00 swypm

6v€E0



SELECTED CONVENTIONAL

TABLE 5-11

AND INORGANIC PARAMETERS IN GROUND WATER

December, 1987

UPGRADIENT WELLS

LEACHATE
MANHOLE

.............................................................................................................. g

screen interval-MsL  -327 -166 18 -79 -158

-413 -176 8 -132 -168
distarce from L-4(ft) 3000 2040 2040 1540 1200
COMPOUND 9809 EPA-111 EPA-107 4223+ EPA-110
Carborate NR 29 2.5V NR 10
8icartonate NR 69 [¢] NR 53
Sul fates 19.6 43 28 FQA M0u
Kjeldahl Nitrogen 0.332 0.64 3 0.19 J FQA 0.19° 4
Nitrates FQA 0.93 3.2 FQA 1.69
Ammonia 0.001u  0.01V FOA 0.00 U FGA
Nitrite FQA 0.02 u 0.02 u FQA 0.02 v
Chloride 18.7 %4 1%.2 4 13 484
iron FOA 1.9 4.48 FQA 0.712
Mangarnese 0.008 U 0.119 0.189 0.008 U 0.025
Calcium 14.8 J 22.8 20.7 146.3 ) 16.7
Potassium FQA 12.2 2.97 FQA . 5.87
Sodium ' 9.99 4 FQA 25.7 8.65 J 11.4 4
Magnes ium 9.51 4 5.16 4.63 8.2 4 3.05 4

-7 26
-7 16
1200 1150
EPA-106  EPA-105
2.5 U 2.5U
102 128
47 39
0.4 J 0.14 J
16,4 4 16.3 4
FQA FQA
0.02 U 0.02 U
1myJ 1% J
4.96 5.25
0.34 0.261
49.4 65.3
2.36 17.4
12.5 4 18.2 4
13 26.8

EPA-104

2.5 U
29
38

3.57 4
16.6 J
FOA
0.02 u
50 4
3.24
0.074
27.9
2.25
FOA

-49-54 +1-(-4)
-68-73 -18-23
640 630

TNH-9  TNH-10
25U 2.5

78 53

40 . 32

‘0.21 4 0.2

15.84  17.9

FOA 0.1
0.02uU " 0.02

154 18

4.68 6.5
0.919 " 0.195
31.6 27.2
2.32 4 1.69
15.7 4 11.8

1% 13

EPA-202

INH-5

TNH-6*

2.5U
138
.5
0.19 4
2.95 4
FQA
- 0.045
13.9 4
6.715
0.0397
36.4
2.2
12

L-4

ALl values in mg/t

U compound not detected

J estimated value, below method detection Limit
* reported values are average of sample and duplicate

NR not reported

FOA semple failed quality assurance
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SELECTED CONVE“IIONAL

TABLE 5-11 (con‘d)

AND INORGANIC PARAMETERS IN GROUND WATER
December, 1987

screer. interval-MSL LEACHATE
C MANHOLE

EPA-108 * EPA-109

COMPOUND

Carbor.ate
Bicartonate

Sul fates

Kjeldshl Nitrogen
Nitrates

Ammonia

Nitrite

Chioride

Iron

Mangar.ese

Calcium
Potassium

Sodium !
Magnes ium

1092
0.11
854

0.03.

2605
8.9
0.008

TNH-1

NR
NR
7.7
1.9
FQA
6.56
FOA
280 J
40.4 J
2.00 4
29.9 4
30.5 J
339.2 4
51.9 4

TNH-2

NR
NR
251
1.62

FQA -

194

FQA

138 J
62.6 J
1.99 J
123.8 4
54.1 4

S 126.3 4
40.8 J

'7.25
7
FQA
FaA
FOA

0.34 4
FaA
FOA

.77

0.042

51.6
FQA

" FoA
FOA

EPA-103 -

2.5V
1900
70
297 J
0.2V
165 4
0.02 J
696 J
0.057 J
FaA
9.3
156 4
480 J
82.2 4

TNH-8

25U
56
135

0.16 4

1.7 -
FOA

0.02 U

516 J
0.711
0.028
26.4
10

All values in mg/l
U comg'ound not detected

J estimated value, below method_detectioh Limit ]
* repcrted values are average of sample and duplicate

NR not reported

fFOA sample failed quality assurance
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-323- 29.- 12.5- -38 14
-365 19 -8 -42 4
380 570 1250 1830 2350
9019 EPA-102  TNH-12. TNH-11 EPA-101
NR 2.5U 25U 2.5U 2.5U
NR 368 200 140 100
3.3 62 126 32 16
0.22 2.4 J 0.17 J 0.2 J 0.33 4
FOA 0.2u 1.2 2 0.75
0.48 1.3 4 FOA FOA FOA
FOA 0.02 v 0.02 U 0.02u - 0.02u
10.2 484 78 J M6 4 13.8 4
12.6 8.69 15.1 2.25 5.01
0.363 4 8.22 0.126 0.033 0.106
8.73 4 86.1 3.53 9.29 29.4
7.96 3 12.8 15.5 16.7 4.33
FQA 65 220 164 13.2
3.29 4 30 47.4 1%.2 9.98
L]



SELECTED CONVE“TIONAl

TABLE 5-11 (con’d)

AND INORGANIC PARAMETERS IN
‘Spring, 1988

GROUND WATER

UPGRADIENT WELLS

screen interval-NSL

-327
-413

LEACHATE
MANHOLE

Carbone te
Bicarbonate
Sul fates
Kjeldahl Nitrogen
Nitrates
Ammonia
Nitrite
Chtorige
iron
Manganese
Calciuy
Potassium
Sodium
Magnes ium

All values in mg/l

U compound not detected

FOA

J compound detected, estimated value .-
* reported values are average of sample and duplicate

NR not reported
! value repr
fQA sample

EPA-107

NR

NR

R
1"

T 0.36 4

0.01v

‘ ‘= total for carbonate and bicarbonate

4223*

1y
43
12

FOA

0.58
0.05 v

EPA-110

56

-7 26
-17 16
1200 1150
EPA-106  EPA-105
NR NR
NR NR
33 .33
1.1 0.8
0.56 4 C2.7
0.1 0.05
FOA FQA
10 14
7.07 5.51
0.222 0.296
35.1 4.7
2.74 5.32
1.3 10.4
10.8 4.4

n -49-54
1 -68-73
740 640
EPA- 104 TNH-9
NR NR
NR NR
26 32
2 1.14
1.2 4~ 0.26 4
0.01 v 0.01 u
FQA FQA
28 J4 18
9.39 3.22
0.141 0.277
28.2 28
2.18 2.22
14.6 12.9
7.25 1.7

TNH-10

NR

EPA-202

NR

1.94
0.0t v
FQA
28 J
0.386
0.014
16
2.37
241

0.03 4

13

3.2
0.065
33.6
2.16
12.4



TABLE 5-11 (con’d)

SELECTED CONVENTIONAL AND INORGANIC PARAMETERS IN GROUND WATER
SPRING, 1988

screen interval -MSL  LEACHATE  -27- ©13- -55- -130- 23- -323- 29.- 12.5- -38 14 12.5- 2.5

) MANHOLE -32 8 -65 -140 13 -365 19 8 -42 4 2.5 -1.5
distance from L-4(ft) - 70 » 100 100 130 380 570 1250 1830 2350 2370 2370
COMPOUND L-4* . TNH-Y TNK-2 EPA-108  EPA-109  EPA-103 9019 EPA-102 - TNM-12 TNH-11 EPA-101 TNH-8 TNH-7
Carbonate ' 1 1 1 10 3 1u 1u v 1u i 1u 1v 1u
Jicarbonate . 3925 468 566 61 46 1810 42 300 - 194 17 78 60 94 -
Sul fates . 0u 21 474 4 180 362 4. 47 v 34 90 J - 34 4 12 81 4 234 J
Kjeldahl Nitrogen FaA 5.5 J 24 4 ‘FOA FGA 155 4 FOA 1.6 4 FQA FQA 1.8 4 - FQA FQA
Nitrates 0.05 v 0.05 v 0.05v 0.35 0.27 - 0.05 U 0.68 0.08 0.64 0.37 0.45 0.33 0.47
Apmonia 790 3.9 28 0.05 UV 0.05 v 196 0.1 1.5 FQA 0.07 0.05 U 0.05 U 0.05 U
Nitrite 0.03 U 0.07 0.23 0.31 0.16 0.14 0.68 0.04 0.17 0.06 0.17 0.09 0.08
Chloride v 2015 487 177 1110 2400 644 5.5 38 . 258 196 8.1 364 - 1200
1ron 7.94 54.2 71.5 1.67 0.448 33 9.36 58.3 9.27 0.623 7.97. 0.553 1.81
Yanganese 0.101 4.97 2.41 0.057 0.014 2.88 0.623 5.55 0.065 0.021 0.082 0.014 0.029
Zalcium _ 84.4 81.7 - 160 45.9 131 162 7.65 53.3 25.8 8.35 22.3 20.8 51.2
2otassium 499 31.4 68.8 17 26 157 3 11.8 13.7 - 16.9 3.45 7.49 20.5
Sodium ) ! 1230 306 140 541 545 438 4.4 46.6 180 142 : 9.62 209 633
Yagnes ium 104 56.1 53.3 54 123 95.9 3.08 22.2 35.9 13.5 10.1 2.7 72.9

......................................................................................................................................................................

all vatues in mg/l

J compound not detected

J compound detected, estimated value

* reported values are average of sample and duplicate

R not reported

! value reported is total for carbonate and bicarbonate : .
FGA sample failed quality assurance '
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must contain only volatile organics, be concentrated along the vestern

boundary of L-4, and continue to load contaminants into the flow system.

Due to the prevailing hydraulic gradients, and the resulting velocity of
ground water, neither the organic constituents detected west of the Land-

fill or those contained in the leachate have been consistently detected at

high levels due east of the Landfill. However, the more mobile conserva-

tive constituents (eg. nitrate, ammonia, chloride, sulfate, etc.) contained

in the leachate have been observed in well EPA 103. ‘?TEﬁfE"SPtﬁgés a tri-

AR e £

11near plot which depicts the conventional cation and anion composition of
the leachate along with the ground vater samples collected from individual

wells east of the L-4 site and from a composite of wells west of the Land-

fill. Additionally, the average of upgradient monitoring wells located in

the Upper Glacial, Magothy and Lloyd Aquifers is presented. The direct,'
correlation of well EPA 103 with the leachate, and the lack of other wells

having the same correlation indicates that EPA 103 is downgradient of the

" leachate source. This observation further distances the organic consti-

tuents vest of the Landfill from a source defined by the leachate.

Therefore, some other mechanism for the organic contamintion detected at
TNH-6 must exist.

Additional observations which should be made concerning figure 5-16 are as
follows: '

o the Upper Glacial Aquifer and Magothy Formation have similar
"background" water quality.

o the Lloyd Aquifer contains water which is considerably
different than the aquifers which lie above the Raritan Clay,
mainly due to the low levels of carbonates detected at that

depth. E
o the Stonytown well lacks the carbonate fraction found in the
‘'shallover wells, aligning it with waters found in the Lloyd 4
Aquifer. The Stonytown well does have slightly different : w
combinations of cations and anions than those observed in the
Lloyd Aquifer, however, overall it is closer to the Lloyd
-waters than the Magothy waters. }
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Ground water flow simulations were made to better characterize the organic
contam1nat10n detected in the Upper Glacial Aquifer west of the Landfill.

at mon1tor1ng vells at TNH—S,ZTNH-6, TNH-9 and TNH-10, EPA 104 and EPA 202
in both plan viev and cross-section using the ground water flow fields for

averaging conditions in the area from 1984 through 1987.

The resultant pafhs of flow for contamination detected vest of the Landfill
illustrates two important points. First EPA 202 (a&jacent to an area where
condensate is collected from the active and passive vent systems and is
sometimes allowed to drained onto the ground) lies directly upgradient of
TNH-6. Therefore, if contaminants were getting into the subsurface at the
condensate vent, they vould:migfate directly toward TNH-6. Since the
condensate would probébly contain only volatile organic constituents (i.e.,
‘'no conventional constituents or inorganics), this location presents itself

as a potential source of ground water contamination.

Second, the migration of the elevated levels of detected volatile organic
contamination is generally to the northwest and downward through the Upper
Glacial Aquifer into the Magothy Formation. If left unchanged, the
existing flow field may carry the organic contaminants downward into the
Port Washington Aquifer, and perhaps even the Lloyd Aqnifer (it should be
noted that the observed chloride concentrations at EPA 104 (which lies
~along the flow path directly downgradient of TNH-6) of 50 and 28 mg/l are
above background levels (between 10-20 mg/l) which perhaps is associated

wvith the past elevated chloride levels detected west of the Landfill

€00 svM

migrating north and northwest). o =
To summarize, the ground vater quality analyses performed before and during
the Rgmedial Investigation conclude the follow:
o The contamination detected west of the Landfill in the Upper
Glacial Aquifer contains similar volatile organic constituents o
found histqrically in the Landfill leachate. : ' Vtﬁ
=)

o Although the source of the volatile contamination found in the
Southport Well was most probably the Landfill, the contamina-
- tion did not migrate from L-4 to the well solely through the
'ground vater flow field.
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o Elevated levels of chloride hisforically found west of the
Landfill have dissipated since the Southport well closed.

o Elevated levels of volatile organic contamination detected
just west of L-4 at TNH-6, TNH-9 and TNH-10 indicates that .
some source of contamination along the western boundary of the
Landfill must persist.’ ‘

o Vapor phase volatile organic contamination sttipped by perco-
lating rainfall may create a contaminant loading into the
vater table aquifer.

o Unchanged, the elevated levels of volatile organic contamina-
tion identified west of L-4 will probably migrate north of the
Landfill and downward through the Magothy formation ultimately
discharging into the Port Washington and Lloyd Aquifers. This
migratory route should be examined further to determine the
extent of contamination and its potential impacts.

5.4 OVERVIEW OF THE DRUM EXCAVATION

-Duriﬁg the month of September, 1987, the REM II team performed technical.
oversight of Town of North Hempstead subcontractors conducting soil, water
and drum sampling at the Port Washington Landfill. .This activity was
focused in characterizing an approximately one acre site located between

L-4 and L-5 where buried drums were.found.

At the time that the excavations began, the REM II team was in the process
of installing ground wvater wells EPA 108 and EPA 109 at the toe of the L-4
landfill. EPA requested that the REM II team split samples with thé Town’s
consultant and observe the excavation operations. Béginnihg in September,
HZH (consultant for the Town qf North Hempsteads and Marine Pollutibn »
Control, (BZH's contractor) performed a subsurface excavation activity.

The contractor uncovered more than sixty buried 55 gallon drums of an
unknown origin. Some of thése drums containéd a black sludge-like
material. The objectives of ;he_REH II team’s involvement was to determine
if the drums contained hazardous materials and evaluate Qhether the site

was a source of ground vater contamination.

The analytical.results for the soil, wvater and drum sampling are contained
in Appendix Q. A summary of the constituents detected in each of the

mediums sampled is presented in %
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e Haphthalene

"TABLE 5-12

ORGANIC CONSTITUENTS DETECTED IN
. THE DRUM EXCAVATION AREA

Medium

Soil Ground Vater Drums

" Chloroform
Trichloroethane
t-methyl-2-pentanone
Toluene
Ethylbenzene
Total Xylenes
2-methylnaphthalene .. ... .. .. .....

T e ~
N

Benzo(2) anthracene
Penanthrene
Fluoroanthrene
Anthracene

. Pyrene _ .
di-n-butyl phthalate
Bis (2-ethylhexyl) phthalate
Chrysene
Benzo (b) fluoranthene
Benzo (2) pyrene
Isophorone
Phenol

2-methly phenol

T Y R N N N

NS

(564)
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It can be seen from the table that many constituents present in the drum
excavétion area have been detected in the ground vater. However, it is not
certain as to whether contaminants detected on the ground surface or in the
soils adjacent to this site have migrated into the ground vater flow
system. Additionally, the present ground water monitoring well network
does not have sampling points located in appropriate positions to detect
contamination emanating from the portion of the landfill whefe the drum

disposal site is located.

The results of these efforts suggest that although the drum excavation area -

contained constituents found in the ground water, the migration rate of
contamination downward through the unsaturated zone is uncertain. There-
fore, the impact of the disposal practices in this area on the ground wvater
quality beneath the Landfill is unclear. The potential for contamination
to migrate into the water bearing zone from this locale exists, however,

and requires that the source be further addressed during remediation -
activities.

(562)
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6.0 CONCEPTUAL CONTAMINANT TRANSPORT MODEL

The purpose of this section is to summarize the information collected
during the REM II team’s remedial investigation with respect to the nature
of the contaminant sources, both historically and as they exist today, and
the impact of the sources on receptors in the vicinity of the Landfill.
The first subsection will overview historical contaminant sources and the
associated distribution of subsurface contamination. Included will be a
discussion of the various locations where the contamination has histori-

cally impacted residents in the Landfill’s vicinity. The second subsection

will present a characterization of existing contaminant sources and review

the previously discussed extent of vapor phase and water-borne pollutants.
Additionally, the potential impacts of the existing subsurface contamina-

tion on area residents will be discussed.

The_impacts.discussed in this secfion are not to be confused with the
Public Health Evaluation, which is presented in section 7.0. This chapter
identifies potential receptors - people who may come in contact with the
contamination - and the route by which an exposure will occur, but does not

determine the risk associated with an exposure.

6.1 HISTORICAL CONTAMINANT SOURCES AND THE ASSOCIATED DISTRIBUTION OF
SUBSURFACE CONTAMINATION '

Before landfilling operations began, the ground water beneath the L-4 site

contained elevated levels of chloride and sodium presumably originating

from the waters of Hempsfead Harbor. These waters wvere historically pumped

inland to aid with the mining of the area’s sands and gravels. -This salt
wvater may have eventually degraded the quality of the vatef extracted atli
the Southport well (given the historical record of pumping and the result-
ant zone of influence) had volatile organic contamination not‘reaChed the
vell first, resulting in the well’s closure. |

The volatile organics which did reach the Southport vell in early 1981 were
not accompanied by inorganic constituents such as sodium and chloride.

0-1
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However, based on water quality data collected at TNH ground water monitor-
“ing wells located on the North Hempstead Country Club, the salt water front
had'apparently moved'tq within a few thousand feet of the Southport well at
the time of its closure due to the influence of pumping at this location.
The observation fhat the volatile organic constituents found at the South-
port well were found at these same TNH ground water monitoring wells at
even greater concentrations indicated that the probable source 6f the con-
tamination was the Landfill. (This fact is further supported by recently
collected data presented in Chapters 3 and 5). However, it is well docu-
mented in the literature that inorganics, such as chloride, migrate faster
.through the ground water than do organics which tend to stick (or adsorb)
onto the soil through which the ground water moves. Therefore, the ques-
tion raised was how can the Southport well be contaminéted with only slow-
- moving organics if the ground water contamination existing in the vicinity
is characterized as cohtaining both organiés and inorganics? If the con-
tamination found at the Southport well originated at the Landfill and was
carried by the ground wafer, elevated levels of ihorganic constituents
would also be expected to be present at that location. Therefore, either
another source of organics or some migratory pathway other than the ground
,vétet flov system (such as vapor phase transport) must exist to describe
the obser?ed distribution of water-borne contamination at the Southport
Vell.

Landfill operations began at L-4 in 1974 and vere permitted and approved by
the New York State Depatthent of Environmental Conservation. Over the
first three years 6f operations, the Landfill generated an estimated 10 to
20 million gallons of leachate which entered the ground vater beneath the
site due to an incomplete liner system and the lack of a proper leachate
collection system. Subsequenf upgrading of the landfill liner and leachate
" collection system greatly reduced the_amduﬁt of leachate entering the

ground vater flow system.

Could this leachate source have contaminated the Southpprt well with the
observed levels of volatile organics? Although the cone of debression
around the Southport Well extended to beneath the Landffll_(see '

. IGULS 3=
this scenario is unlikely since the leachate generated by a municipal
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.landfill such as L-4 contains high levels of inorganic constituents (eg.
ammonia, sulfate, etc.), and these inorganic constituents would have
preceded the organics to the well. This is not fo'say that the leachate,
vhich was known to contain significant levels of organic constituents, did
not impact the quality of the area ground vater. However, the historical
pathway of migration of the leachate to the Southport well did not exist
long enough for the well’s water quality to be impacted by inorganic
constituents, for once the well was discontinued from service, the
direction of ground water flow changed, carrying the le;chate north, not

"west'(see figure»5;17). Therefore, volatile organic contamination detected
at the Southport Well must have migrated from the Landfill to the well

through some means other than the ground vater flov system.

It is important to note that the released leachate can continue to be a
"passive” source of ground water contamination due to the propensity of
organic constituents contained in the leachate to adsorb onto the soil |
particles as they migrate through the unsaturated and séturated zone. This
passivg source, which can persist long after an active source ceases to
emanate contamination, could play a significant role in existing conditions
contaminant migration, and vill\be discussed in the following subsection.

It is also important to note that other area water wells could be impacted
by the contamination believed to be associated with the Landfill (both the
vater-borne and vapor phase). The Stonytown well and the Hewlett vells are
potentially at risk in that during certain pumping conditions their zones
of capture could extend into an area presently receiving volatile organic
contamination believed to emanate from the Landfill. Additionally, the Bar
Beach well could be at risk in the future given the present south to north

migration pathway in the area of elevated volatile organic contaminants.

Beginning in the winter of 1977, an apparently unrelated phenomenon
occurred in that area residents began to experience furnace "puff backs",
caused presumably by the build-up of methane (a volatile organic) in their
homes to concentrations above the lower explbsive limit (LEL). This
situation persisted until the TNH installed landfill gas venting systems
along the western perimeter of the L-4 Landfill. In addition to the

6-4

€00 SVM

G9¢0



offsite migration of methane, historical data from TNH wells in the
vicinity of Vakefield Drive and the North Hempstead Country Club (NHCC)
showved that volatile organic constituents have migrated west of the

Landfill toward the Squthporf Vell through the unsaturated zone.

In understanding the nature of this vapor phase contaminént migration in
the subsurface it is important to review the mechanics of landfill diges-
tion and decomposition discussed earlier in this réport. As the landfill
ages, bacteria digest the refuse under anaerobic conditions - meaning under

conditions without oxygen. This digestion produces methane and heat. In a

sense, therefore, the landfill becomes a very large, single celled organism

which maintains a fairly constant temperature of about 110°F year round.
This temperature is not high enough to boil water, however, it is high
énough_that numerous organic constituentsv(e.g. trichloroethene, dichloro-
ethane, etc.) which are typically liquids at room temperature, evaporate
(or volatilize) and become vapor. What the landfill does, thgréfore, ig ,

- separate a portion of the volatile organic constituents (including those
found at the Sduthport Well) from the rest of the leachate which originated
from rainfall percolating downward through the refuse, picking up inorganic
and organic substances. This separation process caused by the heat gener-
ated by the bacteria digesting the refuse is an important historical con-
taminant transport mechanism. This process allows for the migration of two
separate ground wvater contaminant plumes - the first consisting mainly of
inorganic constituents migrating north (as detected at EPA 103) and the
second consisting mainly of vapor phase and its related condensate of
‘volatile organic constituents migrating north and northwest (as detected at
TNH-6 and TNH-10/9). Due to the separation process, these two plumes
apparently are emanating from opposite sides of L-4 (inorganic from the
east and organic from the west).

The migration of the vapor phase constituents through the subsurface vest
of the Landfill has historically impacted the Vakefield Avenue residential
area. Also, the vapors found in the subsurface off-site are continuously
available to be in contact with infiltrating wvater (originatiﬁg from either
rainfall or irrigation sources) percolating downward th}ough the unsatu-
rated zone fo the wvater fable. Therefore, the Qapor phase migration of

6-5
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volatile organic constituents is perhaps the most wide spread source of low

level contaminant loading into the ground water flow system at the site.

It should be noted that the persistence of the landfill gas in the unsatu-
rated zone wvest of L-4 has not been determined. It is distinctly possible
that migrating gas could be retained in the spaces between soil particles
for an undetermined amount of time. As such, "old gas" which migrated
off-site prior to the installation of the active venting system must be
regarded as 5 possible paséive source of ground water contamination. This
old gas would exist "trapped" in the interstitial spaces of the soil column
and would potentially not be quantified by soil sampling techniques due to
its volafile state.

The mechanism of vapor phase organics migrating off-site through the un-
saturated soil, contacting percolating water, and ultimately impacting the
ground water table, and the Southport Vell, cdupled vith the more obvious
ground vater flov migration pathway may expléin the historical distribution
of volatile organic and inorganic contamination observed in the vicinity of

the Landfill (see TTEEES*EEg}»’

-In summary the following items can be noted:

o Three sources of "contamination" have historically impacted either
residents or the environment in the vicinity of the Port Washington
Landfill. These sources are Landfill leachate, vapor phase volatile
organics originating at the Landfill, and salt water originating from
sand and gravel soil washing operations.

o The most significant historical impacts from these sources have been
identified as the build-up of methane and other volatile organic vapors
in homes adjacent to the Landfill and the migration of volatile organic

"~ constituents into the Southport Well which was used for public drinking
wvater supply. :

-0 The historical direction of ground water flow beneath the Landfill when
the Southport was in operation was from east to vest (especially when
irrigation pumping also occurred at the NHCC). Since the Southport
Vell vas removed from service due to volatile organic contamination,
hovever, the ground water now flows from the southwest -to the north and
northeast beneath the Landfill.

SVM
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o The impact of other unknown sources of volatile organics on the
observations noted in this remedial investigation are potentially
important. Nonetheless, the constituents measured in the Southport
Well have historically been found in the Landfill leachate and gases.

o Migration of vapor phase volatile organic constituents from the
Landfill may be responsible historically for the ground water impacts
observed in the vicinity of the Landfill. However, the other "passive"
sources identified in this subsection (adsorbed Landfill leachate and

"0ld" Landfill gas) have s1gn1ficance as potential sources under
today’s condit1ons

6.2 EXISTING CONTAMINANT SOURCES AND THEIR EXPECTED IMPACT ON THE
COMMUNITY

Nearly all of the historical sources of contamination discussed in the
ptevious subsection persist today with the possible exception of the salt
vater from the soil washing operations which are no longer practiced. The
salt water front continues to be detected in the Magothy Formation east of
the Landfill at EPA 109 and possibly northwest of the Landfill at EPA 104,
however, at these locations, there is little or no impact on the existing
public wvater supply wells in the area.

Therefore, at least three previously identified sources of contamination
may potentially impact the area citizenry under existing conditions. These
sources are the leachate which wvas discharged before the Landfill leachate
. collection system was improved, the leachate vhich continues to seep from
the Landfill, and the vapor phase volatile organic constituents_vhich have
been generéted by the Landfill since at least 1977 (i.e., old or newv gas).

- To better understand the impact of each of these sources, it is beneficial
to review the existing distribution of contamination.

~West of the Landfill, in the shallow ground water system, inorganics

associated with the soil washing operations and elevated levels of volatile

organic constituents have been historically detected. The inorganics, such

as chloride, have dissipated since the closing of the Southport Well. This
is due to the shift in prevailing ground vater flow from southwest to
northeast. Presently, the inorganic and metal concentrations observed in

- the shallow wells vest of the Landfill are consistent with background
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levels measured in the Upper Glacial Aquifer and Magothy Formations (with
the possible exception of chloride in EPA 104).

The volatile organic contamination has not followed the same trend, meaning
that it has not dissipated. One explanation, which is consistent with the
one used to explain the observed contamination at the Southporf vell, is as
follows: heating within the Landf111 separates volatile organic
constituents (VOC) from the remalning leachate and distributes the VOCs in
the unsaturated and_saturated zones west of the Landfill as detected in the

Landfill gas wells and the shallow ground vater monitoring wells.

During the period of time when‘the ground water flow field vas stressed by
the. pumping at the Southpbrt Vell (before 1981), the TNH-10/9 and TNH-6
wells indicated the presence of é volatile organic contaminant source to
their_eaﬁt. This source created more than single digit levels of detected
volatile organics at TNH-10/9 and TNH-6 presumably due to its proximity and
strength. ' '

Noteworthy is the observation that the constituents detected at TNH-10/9
and TNH-6 are generally consistent with those constituents found in the
leachate (historically) and the landfill gas (see,E;Ei;f;:I}. The strength
of the volatile organics detected at TNH-10/9 and TNH;G is also of impor-
tance. Since more concentrated levéls of landfill gas at EPA LFG 202, EPA
LFG 203 and TNH LFG 7 only produced corrésponding single digit detection
levels in the ground water, it follows that the contaminant levels at
TNH-10/9 and TNH-6 vere caused by more than just rainfall percolating
through vapor phase contamination in the vadose zone.

Keeping fhat information in mind, EPA 106 and EPA 105 also lisfed in table
6-1 were minimally impacted, if at all, by the pumping of the Southport
Well. BPA 106 vas always upgradient of the Landfill; and EPA 105 was
presumably far enough west of the Landfill to not have received direct
loading of the contaminants observed at TNH-10/9 and TNH-6. After the
pumping ceased, EPA 105 and EPA 106 remained far from the area which might
be impacted by either a leachate plume emanating from the Landfill, or a

residual plume emanating from the area where elevated levels of organic

- 6-9

€00 SVM

0LEQD



TABLE 6-1

CORRELATION BETWEEN DETECTED LANDFILL GAS
AND GROUNDWATER CONTAMINATION

CQUPLET
GROUNDWATER LANOFILL GROUNDWATER QUALITY (ug/) VAPOR PHASE QUALITY {ppbv)*
MONITORING WELL = GAS WELL CONSTITUENT ANDt AND2 AND3 AND1 RND2 RND3
. EPA 106 EPA 203 1.1 Dichiorosthane 4.8 28 12 13
Trichloroethene 1.0 24 9 5
1.1,1 Trichiorosthane 6J 7.8 196 0. 73
1,1 Dichiorosthene 0.8 []
Tetrachioroethene - 6J 8.8 478 108 121
Chioroform 0.24 1J 3
total 1,2 Dichiorosthene 3.4 4
Vinyl Chioride 0.8
1.2 Dichiorosthane
EPA 105 EPA 204 1,1 Dichiorosthane 0.54
. Trichiorosthene 0.14
1,1.1 Trichiorosthane 2 43 79 48 22
1,1 Dichiorosthene 0.2J
Tetrachioroethene 34 6.4 131 75 63
Chiorotorm - 0.34 4 3
total 1,2 Dichiorosthene
Vinyl Chioride
1,2 Dichiorosthane
EPA 104 TNH LFG7 1,1 Dichiorosthane 2 1.4 54 26
Trichiorosthene 0.8
1.1,1 Trichioroethane 2J $J 4.3 152 692 252
1.1 Dichiorosthens 0.6 1J 9
Tetrachlorosthens 1J §J 3.7 82 90
Chioroform ’ 8 7
total 1,2 Dichicrosthene 9J 5.8
Vinyl Chioride 1.0
1.2 Dichiorosthane 30
TNH 10/9°° TNHLFG1 1.1 Dichiorosthane 52 3 388 27 28
Trichiorosthene 12 14 8.8 ‘5 3
1.1,1 Trichiorosthane 184 4 358 83 87
1.1 Dichiorosthene 7. -} 8.7 2 3
Tetrachiorosthene 39 2 a8 101 118
Chiorotorm 3 2.1 2J 2
total 1,2 Dichiorosthene (1] 38 447 17
Vinyl Chioride 11 7 104
12 Dichiorosthane ’
TNH 8 TNH LFG4 1.1 Dichiorosthane 117 100 130 8
Trichiorosthene 20 18 20
1,1.1 Trichiorosthane 108 91 81 22
1.1 Dichiorosthens 9 13 11 1
Tetrachiorosthene 87 46 60 20 ]
Chioroform 0.8
total 1,2 Dichiorosthene 230 130.3 1
Vinyl Chioride 19 2 25 8
1,2 Dichiorosthane 2.1,
EPA 202 EPA 202 1.1 Dichiorosthane 4J S 4.1 385 328 138
Trichiorosthene : 0.8 119 34 14
1,1, Trichiorosthane 14 27 17 812 310 147
1,1 Dichiorosthene 1J 0.0 31 19
Tetrachiorosthene 10 32 23. 614 292 118
- Chioroform : 1J 3
total 1,2 Dichiorosthene 24 2J 1.1 1] -
Vinyl Chioride
1,2 Dichiorosthane

J - estimated vaives

° - reperted vaiue is highest detected for date &t any of three probes sampled

"-npomdvdunbvﬂm1Mbmmdmn@m¢mmmmm”hn
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contamination persist (see figure 6-1) near TNH-10/9 and TNH-6.I However,
the data in table 6-1 illustrates that the vater-borne contamination, as
well as the vapor phase contamination, persist at these locations. Based
on the historically observed contaminant levels in the ground water at the ,
Southport Well, and presently at EPA 105 and EPA 106, it can be surmised
that rainfall percolating through the unsaturated zone containing elevated
ievels of volatile organic vapors (as detected at EPA LFG 203 and EPA LFG
204), contributes to the contamination of the undeflying vater-bearing zone
with what appears to be single digit levels of those same volatile organic
constituents.  This observation is supported by the fact that at every
location where vapor phase contamination was detected, similar constituents
were found in the grbdnd water as well. This observation is further

. supported by the method described by Hinchee and Reisinger (1987) to
ascertain wvhether contaminants could be condensing from the vapor phase

into the ground water.

EPA 104 coupled with TNH LFG-7 could also be an indication of this same
percolation phenomenon. However, EPA 104 is downgradient of TNH-10/9 and

TNH-6 under existing flow conditions (i.e. with no pumping'at the Southport:

Vell), and therefore the detected contamination at this spot could be
associated with the migration of volatile organic constituents from the

area of elevated levels of organic constituents.

The only well cluster presented in table 6~1 which has not been discussed
is at EPA 202 where both ground water and unsaturated zone sampling points
have been constructed. This well is located immediately adjacent to the
Landfill but is not located on the direct line from the suspected source to
the pumping center. Also, under the existing flow field (north-northeast
under the.Landfill), this well is upgradient of the Landfill. The
mechanism of rainfall percolate loading the ground véter»at the obsefved
contaminant levels does not appear ﬁn:easonable at this location although
some of the detected concentrations are above single digits. The proximity
of the well to the Landfill may account for the elevated landfill gas
levels observed in that the vapor is pfesumably at its highest strength
immediately adjacent to its source. (This observation that the Landfill
gas would be of highest strength at the 30urc§ is consistent with detected'
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concentrations of volatile organic constituents at EPA 202 as presented in

table 6-1). Also, the direct correlation between constituents found in the o

vapor phase and those found in the ground water presents some evidence
implicating the percolate pathway as the mechanism of contaminant transport

observed at this location.

However, the obéerved concentrations of volatile organic contamination
observed at TNH-10/9 and TNH-6 are anomalies unexplained by the percolate
pathway. Concentrations of volatiles at these wells are found in the
double and triplé digit part per billion range; too high to be explained by
landfill gas being the source. It is possible that the leachate which
escaped from the Landfill during its early years of operation tainted the
unsaturated and saturated zone beneath the western border of the Landfill
and contihués to emanate organic constituents which had adsorbed onto the
soil particles. Some other localized source of volatile organic con-
témination in the immediate vicinity of TNH-6 might also explain. this ’ -
observed phenomenon. (It had been surmised at one point that contaminants
carried in the sanitafy sever lines tributary to the lift station at the
end of Wakefield Avenue were leaking into the shallow flow system. This
poténtial scenario has since been dismissed due to the absence of detected
nitrogen based constituents - which serve as indicators of sewage - at
TNH6.) Unauthorized dumping off the end of the pavement of Wakefield
Avenue years ago may explain the observed distribution of volatile organic

contamination just west of the Landfill. This type of source cannof be
substantiated. '

The production of landfill gas condensate generated by the cooling of hot
gases migrating off-site and coming in contact with the adjacent soils is
another possible source of the observed contaminant concentrations at’
TNH-10/9 and TNH-6. At this time, however, data characterizing the impact
of such possible condensate formation on ground vater quality has not been
collected. Nonetheless, an area of elevated volatile organic contamination
does exist in the vicinity of TNH-10/9 and TNH-6 which does not fit into
the tvo‘pteviouSIy_discussed ground vater contaminant loading processes of

rainfall percolation through vapor phése contamination or direct leakage of
Landfill leachate.
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Lastly, it should be noted that the composition of the ground water at EPA
103 indicates (because of the ammonia content) that some Landfill leachate
has been discharging into the ground water system at some time either
historically or présently. It is also noteworthy that the shallow ground
water wells due east of the Landfill (EPA 108 and TNH-2) have not demon-
strated constituent composition consistent with the known Landfill leachate
quality. This observation is perhaps consistent with the understanding
that under existing conditions ground water flows from southwest to

northeast beneath the eastern portion of the L-4 Landfill.

To review, the following active sources of ground water contamination are
thought to exist today:

o Vapor phase volatile organic constituents in off-site areas
(be they "new" or "old" gases) which are "str1pped" by
. percolating rain water.

o Landfill leachate which existed historically and presumably
continues to leak today. Although this source appears to only
have created an inorganic loading on the flow system as
detected northeast of L-4, organic constituents have been
detected in the leachate and these constituents could poten-

tially migrate into the water bearing zone beneath the Land-
fill.

o Finally, a more concentrated source of volatile organic
contamination has influenced the quality of ground water west
of the Landfill at TNH-10/9 and TNH-6, be it unauthorized
dumping, condensate, or some other source.

It is important to understand that the presence of organic constituents,
especially at levels such as those observed just vest of L-4 in both the
saturated and unsaturated zones, potentially create another type of
contaminant source - the passive source. This type of source is caused by
either: the propensity of organic constituents to partition onto soil
particles.as a solvent froni moves through an afea, and to partition from
soil particles into the ground water as clean water comes into an area
previously contaminated; or the physical trapping of the contamination

vithin the interstitial spaces of the soil. Such passive sources can

persist for very long periods of time consistently loading trace levels of

contamination into passing ground waters. Therefore, elimination of active
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organic contaminant sources is most likely only part of the required
remediation to a ground water contamination problem - containment _
and elimination of passive contaminant sources is also important. Given
that clean-up requirements for eliminating public health risks from
contaminated drinking waters are defined in the single digit part per
billion range, passive source control is paramount to sucessful ground
vater remediation bécause contaminant loading caused by these sources is

often vithin that range.

Sufficient data at the Landfill does not exist to fully and completely
characterize the passive sources; hovever, the widespread existence of
volatile organic constituents in the ground water indicates their presence.
The reported leachate loss during the early years of the Léndfill operation
could have potentially created a significant passive source, however, the
location of such a source is directly beneath the Landfill in a location
vhich is difficult to sample. Sampling the interstitial spaces ‘between “the
soil particles in the unsaturated zone can be performed to determine the
quality of trapped gases, however, the length of time the obtained gas had
been retained é: a particular sampling point cannot be easily established.
Regardless of the lack of site specific data defining the nature and extent
of the passive sources, their existence can be reliably inferred and must
be dealt vith'during remedial actions.

To summarize, vapor phase organic constituents present in the subsurface
off-site are widespread. These vapors are available to seep into neighbor-
hood homes, and by the natural percolation of rain and irrigation water
downward through the unsaturated zone may be carried into the ground watef
rendering the public water supply source non-potable. This impact may be
remedied by the prevention of off—site migration and by the removal of the

vapor phase constituents from the unsaturated zone; however, the residual

of the vapors in the soil interstices could continue to impact ground vater’

quality into the future, albeit at very small quantities.
The concentrated volatile organic constituents influencing the shallowv

ground water quality just west of the Landfill is of concern to maintaining
potable wvater at the Southport Vell. This is due to the fact that the
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area containing elevated levels of volatile organic constituents falls
within the area tributary to the Southport Well under neariy any pumping
scenario, and the elevated levels of volatile organic contamination '
detected insure that some residual passive source_will persist within that
area. The Landfill leachate which was discharged into the ground vater
during the early years of operation could also cbnstitute a passive source

impacting ground water quality at the Southport Well.

Lastly, the existing inorganic contamination detected downgradient, to the
northeast of the Landfill, is representative of Landfill leachate. At this
time its presence should not significantly impaet ground wvater withdrawals
at fhe Southport Well. However, during dry periods when water demand is
high, and in conjunction with irrigation pumping at the NHCC, it is poss-
ible that this inorganic contamination could migrate toward the Southport.
Vell.

In conclusion:

) the existing distribution of ground water contamination may be the
product of at least three active sources: vapor phase volatile
organic constituents in the unsaturated zone; concentrated volatile

organic constituents localized near TNH-10/9 and TNH-6; and Landfill
leachate. '

o the organic constituents present in the saturated and unsaturated
Zones may create passive sources of contamination due to partitioning
phenomenon characteristic of such contaminants, and these passive
sources could persist in the subsurface far into the future.

o] the subsurface vapor phase organic constituents appear to impact the

existing ground water quality and may impact the air quality in homes
vest pf the Landfill (see section 7.0).

o all of the sources listed above will potentially impact the quality
of water extracted at the Southport Well with the concentrated
organic contamination perhaps having the greatest impact, and the
inorganic contaminants contained in the Landfill leachate perhaps
only influencing the water quality at the well under increased
pumping scenarios (e.g., dry seasons when the Southport Well and gc
course irrigation vells are pumping simultaneously).

€00 SVM

0 other supply wells in the vicinity of the Landfill, including the
Stonytown, Bar Beach and Hewlett wells, are potentially at risk fro

volatile organic contamination believed to be associated with the
Landfill. ’
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(791)

if wells are placed east of the Landfill for the purposes of water
supply, most, if not all, of these sources may impact the extracted
ground water quality. However, the chloride remnants from the soil
washing operations will most probably exclude any water extracted
from the upper water bearing zones from potable usage.
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