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EXECUTIVE SUMMARY
Remedial Tnvestigation

The Ramapo Landfill is an inactive landfill site located on a 96-

acre tract in the Town of Ramapo, Rockland County, New York. It liés at

the base of the Ramapo Monntains, about 35 miles northwest of New York
City, and one mile northeast of Hillburn, New York. A portion of the site
is currently being used as a trash compaction facility by the Town of
Ramapo. A police pistol range is also found on site. -

(Please note that the use of the words onsite and offsite throughout
this report are to depict the area within the property lines shown on
Plate 1, and are not intended to convey the neanings defined in the

National Contingency Plan (NCP) .

About 50 aéres of the site have been used for landfill activities.

The filled portion occurs in two major mounds, or lobes, which slope

steeply to the west toward Torne Brook; a Class B stream. Torne Brook is

a tributary of the Ramapo River, a Class A stream. The Ramapo River,
lies, at its nearest point of approach, 300 feet from the southwest corner

of the site. Spring Valley Water Co. wells that supply over 200,000

people are found across the Ramapo River; two of which are within 1,500

feet of the landfill. Two residential wells, supplying a total of
approximately 55 residents, are located within 1,200 feet of the site; the
closest of which is approximately 400 feet from the limits of fill.

Analytical data was provided to URS by the Spring Valley Water Co.
for the three water supply wells in the vicinity of the landfill. The

data showed that water from these wells, which draw from the overburden,

met both the enforceable Safe Drinking Water Act and NYS Department of

Health maximum contaminant levels.
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The Ramapo Landfill site was first used a§ a gravel quafry in the
19505._ The landfill was permitted in 1971 by the Rockland County
" Department of Health. Filling may have begun as early as the mid-1960s,
and was carried on into the early 1980s. Substances allegedly dumped
include demolition debris, municipéikwaste,'industrial and sewage sludges,
and paint sludge. Excavation and filling progressed generally from west
to east; the southern lobe to the northern lobe and back to the southern

lobe.

From 1974, when a black sludge was discoveréd emanating from the
landfill, an extensive amount of sampling has beenvcarried out at, and in
the vicinity of, this site. Approximately 30 separate sampling events or
sampling series have been carried out. These have examined leachate,
surface water, groundwater, air, and waste. Tﬁe eariiést studies were
undertaken by local and regional water authorities. The site gradually
came to the attention of the New York State Department of Health, New York
State Department of Environmental Conéervation (NYSDEC), and the United
States Environmental Protection Agency (USEPA). In 1980 the first Consent

Order was entered into between the Town of Ramapo and the NYSDEC.

‘in 1984-85 a 1eachaﬁe collection system was installed by Hutton
Construction Co., Inc. of Ceder Grove, NJ for the Town of Ramapo along the
downgradient edge of the landfill. Surface water and groundwater were
conducted to an aeration lagoon in the site’s southwest corner. The
lagoon'’s discharge was initially to the Ramapo River after aeration in the
lagoon. Since November 1, 1990, water has been directly dischérgéd to the

Village of Suffern Wastewater Treatment Plant.

Since 1980, four Consent Orders have been.entered into between the
Town of Ramapo and NYSDEC. In March 1989, URS Consultants, Inc.
contracted with the Town of Ramapo to perform a Remedial Investigation
(RI) and Feasibility Study (FS) at the site in compliance with the latest

Consent Order.
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In addition to its environmental éampling effort (for chemical

analysis) URS perforﬁed the following site work:

) surveyed and mapped site locations where samples were
collected

o performed geophysical surveys

o took stream profiles across the Ramapo River and Torne Brook

for discharge calculations

o - made 31 soil borings
o installed 28 monitoring wells and 10 piezometers
o performed hydraulic conductivity testing in all monitoring
wells
o took samples for geotechnical analysis
o ’.performed pressure-testing for bedrock in 10 rock coreholes
o measured groundwater and surface water elevations
o performed a Habitat-Based Assessment of animal and plant life

on or near the site.

o  performed a community well survey.

Field work was carried out in two phases, the first from April 1989

A through May 1990, the second in August-September 1990.

The sandy loams generally characterizing the site are deep, and were

. formed in glacial till derived mainly from schist and gneiss.
Permeability is moderate to moderately high. A Vegetative covertypes
includerak-tulip forest, hemlock-northern hardwood forest, and a low,
herbaceous growth that covers most of the landfill. Woody plants, once
covering the site and removed by quarry and landfilling activities, are
not colonizing the landfill rapidly. No NYSDEC-regulated wetlands occur
within 9 miles downstream of the site. »Local streams provide habitat for

: several species of fish, although data showing that the landfill might be
affecting fish life in the stream are lacking.

o114

- 100 wWwy

LSO



The dominant surface water feature in the area is the Ramapo River,
a class A water body with an average flow of 110 mgd. Torne Brook, which
flows as close as 50 feet from the landfill, discharges to the Ramapo
River just west of the site. Torne Brook and its tributaries are Class B

water bodies. All site drainage enters the Torne Brook-Ramapo River

drainage basin.

The Ramapo Landfill is underlain by a sequence of unconsolidated
sediments that overlie bedrock of granitic and biotite gneiss. Overburden
sediments are the result of recent allu&iai deposition from the Ramapo
River and Torne Brook and of late Wisconsin glacial deposition.

X _

In addition to the prominent Ramapo fault, which exists east of the

site along the base of the Ramapo Mountains,.a number of less prominent

lineaments have been identified, though not located during field

activities; two of these impinge upon the landfill itself. The importance

of these lies in their providing a potentiél'pathway for migration of

contaminants offsite.!

The fill at the site is a heterogeneous mix of materials in a native

silt-sand matrix. URS estimates of maximum fill thickness are up to 80
feet in the northern lobe, and 70 feet in the southern lobe. Three units
have been identified as underlying the site: an overburden aquifer

consisting of loose and dense sands; an intermediate unit within a thin

zone of weathered rock; and a bedrock aquifer. Depth to bedrock ranges

from zero to greater than 65 feet. Hydraulic conductivities in loose
sands of the overburden aquifer were on the order of 1072 cm/sec; and in
the dense sands on the order of,lO‘ cm/sec. Hydraulic conductivity values

for the bedrock aquifer ranged from 1.3 X 10° cm/sec to 1 X 10? cm/sec.

The water table‘surface closely parallels the surface topograbhy;

meaning that shallow groundwater generally flows toward and discharges

into, Torne Bfook which is a iopographig low for the area. Although the

iv
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intermediate and bedrock aquifers appear to follow the same general

pattern as the overburden aquifer, it is likely that they flow beneath
Torne Brook, and do not discharge into it. The direction of vertical flow
across the site is variable, but is generally downward; upward gradients

have been identified near the Ramapo River.

v Tﬁere werevno NYSDEC regulated or federal Jurisdictional wetlands
identified onsite or within the drainage area of the landfill. However,
the United States Geological Survey (USGS) identified an area of less than
ten acres offsite and east of the Baler Building as a wetland. Therefore,

a wetland is assumed to be present. .

Media sampled during the RI included surface and subsurface sbil,
groundwéter, surface water, sediments, and air. In éssessing ;he extent
of contamination, degree of risk, and implementability of remedial
alternatives, Applicable or Relevant and Appropriate Requirements (ARARs)
were considered. For the RI, consideration was restricted to chemical-
specific ARARs for gach media. '

Of eleven surficial soil and waste samples analyzed, one--a paint

sludge sample taken away from the landfill surface failed the test for the

characteristic of ignitability but is not defined as hazardous waste

according to testing procedures. This material as well as the surrounding
soil was :embved by the NYSDEC. Volatiles showed up infrequently and at
relatively low éoncehtration in surficial soil; semivolatiles, especially
polycyclic aromatic hydrocarbons (PAHs), were detected across the site,
and at higher concentrations. Migration of semivolatiles offsite appears
to be>occufring. Pesticides were not a widespread soil contaminant, nor
were PCBs detected in surficial soils. Cadmium, beryllium, and mercury

were detected. There are no ARARs for surficial soil.
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Contamination of surface soil sample LSMW-10 off the landfill

surface appears to be due to erosion of contaminated landfill surficial

soils.

Subsurface soil samples were taken above the water table, and all

but one were taken from a depth of greater than 4 feet. Organic compounds
Q1 Qolatile and 6 semivolatile compounds) were detected in subsurfacg
soils at a single well MW-3. Pesticides and PCBs were not found in the
samples. Metals were detected at similar concehtrations in all soil

borings across the site. There are no ARARs for subsurface soil.

Ten monitoring wells were iﬁstalled in the overburden aquifer, eight
in the'iﬁtermediate aquifer, and fen in the bedrock aquifer. Twenty-four
volatiles were detected in groundwater. (Two of these are'suspected
laboratory contaminants.) Concentrations of volatiles were relatively
low, but higher thaﬁ background. Naphthalene, a PAH,-was detected in
groundwater, although the absence of otﬁer PAHs in groundwater and their
presence in subsurface or surficial soil, is an indication that PAHs are
not leaching from soil to gfoundwater. Two pesticides, neither of which
had been detected in onsite soils, were detected in groundwater. Eight
metals were found in excess of background metals concentrations. The area
 of the site showing greatest contamination was the area around MW-8, near

the site's southwest corner. This monitoring well is located adjacent to

a section of the deep leachate collector which at least periodically is-

situated above the water table. Among groundwater samples, ARARs were
exceeded in all three aquifers only for benzene, iron, manganese, and TOC.

Most ARAR exceedances were in MW-8 (all aquifers) and MW-&I(all équifers).

Vinyl chloride, as well as oil and grease, were detected in samples
taken from Torne Brook, upstream of the landfill. Vinyl Chloride was not
detected in any other media on or offsite (surficial or subsurface soil,
groundwater, sediments, or air), therefbre, its presence is felt to be due

to upstream contamihation.v Twelve metals were also detected in upstream
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samples. Three volatile organic compounds (vihyl chloride, benzene;
toluene) and several metals (copper, aluminum, iron, vanadium) were found
at slightly elevated levels adjacent to the landfill but not downstream of
it. Thesg compounds were also found in some of the groundwater samples.
Therefo;e, there is some evidence of landfill effect upon Torne Brook,

adjacent to the landfill, although it is relatively minor.

The Ramapo River showed no signs of present contamination by the

landfill, although evidence of past contamination was found at the now-

- unused, former Outfall 001 near the leachate pond. Recent sampling by the

NYSDEC (July, 1991) showed that the landfill was not contributing to
contamination of the Ramapo River. Onsite  leachate seeps showed
relatively high concentrations of several metals, but the seeps appear to

be intermittent.

Among surface water samples, ARARs were exceeded in upstream samples
for vinyl chloride, mercury, tHallium,vzinc, TOC, sulfidé,>and lead. 1In
downstream samples: vinyi chloride, antiﬁony, arsenic, iron, manganese,
mercury, nickel, zinc, ammonia, TOC, NOrJL'TDS, sulfide, copper, and lead.
The bulk of downstream sampleé in which ARARs were exceeded were taken
from former Outfall 001. The landfill is therefore not a significant

contributor to downstream surface water contamination.

Sediment samples were collected at eight surface water sampling
stations and in the leachate holding pond. Upstream of the landfill,
sediments showed no organic compounds, but 18 metals were detected. A

similar array of compounds was seen in downstream samples, indicating a

lack of contribution by the landfill of sediment contamination except to

a minor extent in the localized areas of $S-3 and SS-8. Sediment cleanup
criteria (TBCs) calculated for these and other samples did not show any
exceedances. While many of the sediment contaminants were not found in

the groundwater and surface water, many were the same as those. found in
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surficial soils across the site. Erosion may therefore be a contributing

factor to the contamination of Torne Brook.

Alir monitoring was conducted within piezometers. "Hot spot"

monitoring was also carried out for TCL organics, and point source

monitoring-was carried out for methane and TCL organics. Relatively high '

methane readings were detected at two piezometers. One relatively high
point source reading was also obtained. One ARAR for air samples (one-
three hundredth Threshold Limit Values) was exceeded. Ambient Guideline

Concentrations (AGCs) were not exceeded.

A baseline health risk assessment (HRA) performed in compliance with

guidance provided by the United States Environmental Protection Agency,

was prepared to evaluate potential adverse hegith effects caused by the

release of chemicais from the Ramapo Landfill sité in the absence. of
remedial measures. Five basic pathways were evaluated in the baseline HRA

which included: 1) ingestion of soil; f) dermal contact with soil; 3)

inhalation of vapors from the landfill; 4) ingestion of groundwater; and,'

5) inhalation of vapors released from groundwater during showering. These

pathways were evaluated for both current and future use conditions.

Human health risks were calculated for -both noncarcinogenic
chemicals (i.e. chemicals having toxic effects but not expected to cauée
cancer) and carcinogénic chemicals (i.e. chemicals that could potentially
cause cancer). " For noncarcinogenic chemicals, both shoft-term or

subchronic and long-term or chronic effects were evaluated. Under current

land use conditions, total sitewide risks_based on the combination of the

basic pathways were ‘determined for adults (trespassers and nearby

residents), children (tréspassérs.and nearby residents), and employees
working at the site. Under future land use conditions, it was assumed
that residential development would occur at the site even though this is
cohtrary to current zoning ordinances. Consequently, total sitewide risks

were determined for adults and children living 6nsite, and workers.
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Under present land use conditions, the risk characterization showed

that cancer risks for all populations evaluated (i.e. adults, children,

' and workers) were within the acceptable range (i.e. 1E-06 to 1E-04)

established by\ithe Natidnal 0il and Hazardous Substances Pollution
Contingenéy Plan (NCP). The evaluation of non-cancer risks under present
conditions showed that the hazard index (a méasure of noncancer risk) was
below the acceptable level of one for adults, however, the acceptable
level was exceeded for workers and children. In accordance with the USEPA
guidance, when the hazard index exceeds one there may be concern for
potential health effects. For children and wofkérs, essentially all
potentiai noncancer risk results from inhalation of vapors from the
landfill. The chemical(s) responsible for this risk are xylenes (total)

and chlorobenzene for wo:kers and xylenes (to;al) alone for children.

fhe.evaluation of risk under present conditions as summarized above,
is based upon numerous assumptions, and therefore, involves a considerable
degree of uncertainty. Some of this uncertainty is inherent in the risk
assessment process itself, and the current iimiﬁs of scientific knowledge
regarding human health risk factors. For examplé, ﬁhe extrapolation of
animal study data to humans, and from high doses used in experimental
studies to the low doses associated with hazardous waste sites results in
large uncertainty factors for the published toxicity values used in the
risk assessment for xYlenes (total) and chlorobenzene. For these two
chemicals which are responsible for essentially  all risk under current
conditions, the uncertainty factors are 100 and 1000, respectively, biased
conservatively. Uncertainty is also introduced into the risk assessment
by the 1limits of available data. For example, concentrations of
chlorobenzene and xylenes (total) in the air éamples are generally low
except for one sample (PSR-2) which was taken at an auger drilled into
fill within the northern loBe and abandoned. In addition, these
concentrations are estimated values because interference was encountered
during analysis. Since the concentrations of xylenes (total) and

chlorobenzene reported for PSR-2 are solely responsible for driving the

ix

€9¥0 T00 WWd



hazard indices for workers and children above the acceptable level of one,

‘the potential for human health effects under preseﬁt conditions is highly

uncerta;n.

In keeping with USEPA'’s concept of reasonable maximum exposure, very

. conservative assumptions were utilized to calculate risk. As a result,

the general population is almost certainly not exposed to levels estimated
in this analysis, and therefore, would experience risks which are smaller

than those presented. Because of this conservative approach and the high

"degree of uncertainty associated with risk calculations (particularly with

those that exceeded acceptable levels), this health risk assessment under
present conditions should be utilized with discretion and in conjunction
with other means of assessment (e.g. ARARs) in determining the need for

and/or approach to site remediation.

Under future use conditions, (i.e. a resident residing on the
landfill withdrawing groundwater) cancer risks for workers and children
were within the NCP acceptable range; however, cancer risk for adults
slightly exceeded the acceptable limit of 1E-04. Noncancer risks for all
populations exceeded the accepfable value of one. For both cancer and
noncancer risks inhalation of vapors from the landfill and ingestion of

groundwater were the pathways responsible for all the risk for all

receptors.

>The primary chemical contributors for inhalation of vapors were
benzene for cancer risk and chlorobenzene and xyleﬁes (total) for
noncancer risk. As under present conditions, the questionable nature of
data from PSR-2 make estimates of risk associated with inhalation of
vapors from the landfill highly uncertain. For ingestion of groundwater,

arsenic and manganese were the primary chemical contributors to cancer and

~noncancer risk, respedtively.
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As under present conditions, the concept of reasonable maximum
exposure was utilized to calculate risk. In evaluating future conditions,
it was assumed that the landfill will be used for residential development.
However, thé landfill and sufrounding area are zoned for industrial use.
Plans for development into the distant future cannot be known with
certainty. However, the Town of Ramapo’s current and stated intent for
future zoning requirements, and the fact that a landfill is unlikely to
become an area of residential development, make estimates of risk for
adult and children in the future highly hypothetical. Estimated risk to
workers in the future may be considered more probable than estimates of
potential residential exposure. However, the primary contributor to risk
under this scenario is exposure to vapors from the landfill. Uncertainty
associated with inhalation of vapors from the landfill has been discussed
earlier. The other contributor to risk (although not as high) is
ingestion of groundwater. Such potential worker exposure to groundwater
could easily be eliminated by continuing to supply workers wiﬁh an
alternate drinking water supply, e.g. bottled waﬁer. As with the
evaluation of risk under present conditions, the assessment under future

conditions should be utilized with discretion when determining the need

for and/or approach to site remediation.
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1 INTRODUCTION

(Please note that the use of the words onsite and offsite throughout
this report are to depict the area within the property lines shown on
Plate 1, and are not intended to convey the meanings defined in the

National Contingency Plan (NCP).)

In the 1950s and 1960s, prior to landfill 6perations, portions of
the site were excavated as a source of'graveI; On May 28, 1971, the
Rockland Counﬁy Department of Health grantéd a permit to the Town of
Ramapo for the operation of a sanitary landfill. There is evidence,
however, of clearing and possibleAfilling at the site prior to this time.
Early operations at the landfill occurred in the northern half of the
site. Operations in the 1980s concentrated on the soutﬁern lobe, but the

northern lobe was expanded. Landfilling was completed by 1984.

When there is a release or threat of release of a hazardous

substance from a facility, the facility may be scored using the Hazardous

Ranking System (HRS) as outlined in Appendix A of 400 CFR 300 for the

purpose of placing the facility on the National Priorities List (NPL).
Given the results of analytical testing of onsite leachate, groundwater,
and nearby surface waters, as described under Section 1.2.4 of this

report, HRS.scgring was conducted in 1982.
'The Hazard Ranking System (HRS) score developed for the site was

44 .73 which was above the minimum score of 28.5 necessary for inclusion on

the NPL. Consequently, the site was proposed and listed as a NPL site.

As of Apfil 1991, the site was #326 on the NPL (out.of 1,089 sites). The
site has been identified and classified as Classification Code 2 by the

New York State Department of Environmental Conservation (NYSDEC):

significant threat to the public health or environment - action required.
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- In July. 1983, a Remedial Action Master Plan (RAMP) was performed for
the site by NUS Corp. under contract to the United States Environmental
Protection Agency (USEPA). The RAMP was intended to be the basis of a

scoping decision made by the lead federal agency to request funding for

remedial actions.

Four Consent Orders concerning the Ramapo Léndfill have been entered
into between the Town of Ramapo and the NYSDEC. Tﬁese orders are dated
June 4, 1980, May 20, 1983, February 8, 1985, and February 1, 1988. The
1980 Order reduired the Town of Ramapo, as Respondent: (a) to determine
the extent of leachate movement ,and the feasibility .of leachate
collection, (b) to construct a surface water and groundwater diversion

system, (c) to construct a leachate collection system, (d) to construct a

" system capable of transporting or treating the collected leachate, (e) to

phase out operation of the landfill pursuant to conditions stated in the
Order, and (f) to meet other related requirements specified in the Order

and in the schedule of compliance that was part of the Order.

A Modified Order on Consent was Signéd in 1983 requiring the Town of

Ramapo to comply with a modified Schedule of Compliance, which required

‘construction of a leachate collection system, maintenance of an interim

surface water diversion system,'construction of an Initial Treatment
System and monitoring of the effluent from that System, a subsurface
investigation program, the phase-out of the existing site for refuse
disposal and submission of a closure plah. The 1983 Order included a

description and a schematic drawing of the Initial Treatment System.

_ The 1985 Order included a new schedule of compliance which, among
other provisions, required that the Initial Treatment System be completed

on or before June 30, 1985, and which also required construction of a

final treatment system by October 31, 1986.
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In -August 1986, a hearing was conducted. in the matter of an
application by the Town for a State Pollutant Discharge Elimination System

(SPDES) permit. As a result of this hearing, it was stated that the

position of the NYSDEC staff was that the Town had missed dates in the.

Orders on Consent but had not been grossly negligent or willful. The

SPDES permit was therefore approved.

On February 1, 1988, the Town entered into its fourth and current

(Title 3 1986 Environmental Quality Bond Act) Consent Order with the

~ NYSDEC. The goal of this Order is to develop and implement a remedial

investigation, feasibility study and remedial program for the site,
subject to the approval of the NYSDEC. The ongoing study of the Ramapo
Landfill site, described herein, is being conducted to satisfy this

Consent Order.

1.1 Purpoﬁe'of Report

The purpose of the Remedial Investigation Report is to present,
summarize, and provide interpretaﬁion and conclusions on data gathered
during the Remedial Investigatién (RI) activities at the Ramapo Landfill,
Town of Ramapo, County of Rockland, New York. Activities were performed
in two phases. First phase activities were performed from April 1989
through May 1990 and included: preliminary literature reviews, site entry
air ‘monitoring, a soil-gas survey, geophysical surveys, historical
photography interpretation, fracture trace analyses, stream-surface-
subsurface soil and waste investigations, installation of monitoring wells
and piezometers, stream water and groundwater sampling, chemical analysis

of samples, hydraulic conductivity tests, geotechnical analysis on

. selected soils, stream velocity profiles, and preparation for a Habitat

Based Assessment. A report presenting the results of the first phase of
investigation was provided to the public information repositories.for

public comment in July 1990. The scope of work for the planned second

~ phase of field activities was also provided at that time. Following the
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comment period, ;he‘second phase of field activities began in August 1990
and continued through September, 1990. The second phase activities
included: 1installation of additional monitoring Qells and piezometers,
colleétion and chemical analysiﬁ of samples from groundwater, stream
water, stream sediments, air, and the leachate pond, hydraulic
conductivity tests, geotechnical analysis of surficial soils, and a
terrain conductivity survey (conducted in June 1990); Results from the
second phase were provided to the public information repositories in

December 1990 as Appendices to the RI/FS report.

, | This Remedial Investigatioh and the associated Appendices present
the results of both investigation pﬂases. This information provides for
the éharac;erization of physical, geological, hydrogeological, chemical,
and environmental factors at the Ramapo Landfill. The data and
interpretations provided herein are presented to define the nature and
extent of .contamination and its effect on human heaith and the

environment, and to provide adequate characterization of the site for the

Feasibility Study.

1.2 Site Background

-1.2.1 Site Description

The Ramapo Landfill is located on a 96-acre tract in the Town of
Ramapo, Rockland County, New York, about 35 miles northwest of New York
City, and 1 mile northeast of the Village of Hillbdrn, New York. The site
location is shown on Figure 1-1 and a site plan on Figure 1-2. The site
is situated at the western base of the Ramapo Mountains off Torne Valley

Road east of the New York State Thruway, NYS Route 17, and NYS Route 59.

Utility corridors lie on three sides of the site, high voltage power

transmission lines to the east and west, and a high-pressure gas line to

the south. A power substation is located just to the north of the site.
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The site is currently being used as a compaction and transfer
facility‘by the Town of Ramapo. Trash and debris are weighed at a weigh
‘station/guard hoﬁse along Torne Valley Road and compacted at a baler
facility in the eastern corner of the site, and transferred to the Al Turi
Landfill in Goshen, New York. A.pistoi range utilized by the Town of
Ramapo Police Department is also located near the eastern corner of the
site. A leachate collection system diverts surface and subsurface
leachate from the landfill to a pond in the southwestern corner of the
site. The>Town routinely maintéins this system. Prior to November 1,
1990, this pond was used for leachate treatment. Since this date,
however, the Town has been discharging the collected water to the Suffern
Wastewater Treatment facility twelve hours a day. For the remaining

~twelve hours, the pond is used as a holding basin.

App:oximately 50 acres of the site are covered with fill material.
The landfilled portion of the site is’ mounded into two majdr lobes
(northern and southern); and slopes steeply toward the west with grades
ranging from less than one peréent to greater than 30 percent. Vegetativé
cover, although generally thick, varies from young tréeé to a mix of
grasses and underbrush to bare ground. Areas along the site boundaries

consist of mature hardwood forest.

The dominant surface water features in the viéinity of the site are
the Ramapo River, Torne Brook, and Candle Brook. The Ramapo River,
located approximately 300 feet from the southwest corner of the site, is
a NYSDEC Class "A" waters and may be used as a source of water supply for
drinking, éulinary, or food pfocessing purposes. Torne Brook, which flows
near the western boundary of the site, and Candle Brook, a tributary of
Torne Brook, are NYSDEC Class "B" waters suitaﬁle for primary contact
recreation and any other use except as a source of water supply for
drinking, culinary, or food processing purposes. These surface water

features are shown on Figure 1-2.
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Groundﬁater_is withdrawn from the area south and west of the site
for residential use. Two privaté wells, idéntified as PW-1 énd PW-2 on
Figure 1-2, are located within 1,200 feet of the landfill and supply over
50 people. Four productibn wells from the Ramapo Valley well field, which
is operated by the Spring Valley Water Company and identified as SV-93

through SV-96 on Figure 1-2, are located within 1,500 feet of the

landfill. These wells supply over 200,000 people.

1.2.2 History of Landfill Operations

Prior to landfill operations in the 1950s and 1960s, portions of the
"site were excavated as a source of gravel. Five to fifteen feet of gravel
was reportedly removed mnear the access road per discussions with the
former landfill operator. From the 1965 aerial photo obtained from the
U.S. Department of Agriculture (USDA), an estimated 25§‘of the site had
been disturbed by clearing, excavation (by trenching), and possiﬁiy
fillingvof excavated argas in the northern portion of fhe site. This
photo substantiates allegations of dumping.prior to the initiation of
permitted landfilling activity by the Town of Ramapo. Paint sludges from
an.automobile manufacturer were found offsite and also reportedly dumped

duringfthis time period.

On May 28, 1971, the Rockland County Department of Health granted a
permit to'the Town of Ramapo for the operation of a sanitary laﬁdfill. At
that time, the site was owned by the Ramapo Land Company and the contract-
operator was the Torne Mountain Sand and Gravel Co., Inc. Early
operations at the landfill occurred in the northern half of the site and
included the irregular excavation of soft, porous (non-gravel) material
preferentially to "hard pan" areas which were not excavated. The base of
the landfill is, therefore, likely to be very irregular with excavations
below the natural ground surface ranging from five to twenty feet deep.
Material below the northern half (lobe) of the landfill is described as
being "hard pan" with a high fine (clay-silt) content. Near the southern
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edge of the lobe, just northeast of the weigh station, bedrock was

encountered and -reportedly was exposed partially under the southern lobe.

In June of 1976, a contract was awarded to Sorgine Constfuction

Services of‘New York, Inc., for operation and maintenance of the landfill

until June 1981. The contract was terminated by the Town of Ramapo on

August 23, 1979, when the Town began to operate the landfill directly.
Landfilling was completed by 1984. During this time period, landfilling
activity was concentrated on the southern lobe, but the northern lobe was
expanded upon.. Excavation continued into the upslop.e side of the site,
while other areaé were apparently covered and grade'd. The pattern and

thickness of fill as based on URS estimates is shown in"Figure 1-3.

Both landfill lobeé consist of mixed refuse. Substances alleged to
have been dumped onsite include: industrial sludges and other wastes from
a pharmaceutical 'company; 55-gallon drums containing sludges from a
cosmetic company; sewage sludges; and general municipal refuse (NUS,
1983). Additional materials which were reportedly dumped at tﬁe site
include asbestos, construction and demolition debris,' yard debris, paint
sludge, and liquid wastes from a paper company.' The toxicity and
" characteristics of landfilled materials is unknowri but assumed to be

highly variable.

1.2.3 Lateral Fill Progression

The history of lateral fill progression at the Ramaﬁo Landfill was
compiled using a series of aerial photographs taken between 1952 and 1987.
Changes in site characteristics with each successive photograph are
detailed below. Due to the non-definitive nature of these sources of
information and the fairly long time span between some of the photographs,
the following evaluations should be regarded as general. Figures l-4

through 1-6 illustrate site changes over time.
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1952 - At this time the landfill site is undisturbed. Residential
properties are present along the western bank of Torne Brook directly west
of the site boundary. Most of the site is heavily wooded with a small

clearing located in the southwest corner of the property. Access to the

site area has apparently been established from the south along the Ramapo

River.

1965 - A large portion of the western edge of the site along the
access road has been cleared'of vegetation. An estimated 25% of the site
has been disturbed by clearing and possible filling which occurred prior
to the start of municipal operations by the Town of Ramapo (figure 1-4).
The ngfthwest portion of the site as well as the adjacent property north
of the site have been highly disturbed by apparent excavation. There is
evidence of trenching in this area as displayed by the arrangement of
similar-sized large objects within what appears to be a trench and along

the access.road north of this trench. Evidence of additional trenches

. . S i
-which may have been covered is apparent just north of the open trench.

The southwest corner of the site and adjacent property have been

moderately disturbed, and the presence of a small building is assumed to

be related to operations of the Torne Mountain Sand and Gravel Company.

The New York State Thruway has been constructed approximately 2,000

feet west of the site. Additionally, there appears to be an automobile

junkyard between the Erie Railroad and the Ramapo River  approximately

1,000 feet west of the southwest corner of the site.

1974 - By 1974, the site access road has been improved and further
clearing has occurred along the west side of the site (Figure 1-5). An
estimated 40% of the site has been disturbed by clearing and filling by
this time. The northwest portion of the site has apparently been filled,

covered, and graded; and filling has progressed to the north-central

sections of the site, which appear active. Filling appears to be followed

closely by grading, as little of the active fill area appears to be
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" disturbed. The eastern portion of the active £i1l area appears to be cut
into the hillside and followed by filling in lifts. Additional activity
is evident in the central section of the site, with apparent clearing,

excavation, and possibly filling.

The property north of the site appears to be graded and partially
vegetated relating to construction of an electrical substation. Further,
local changes include removal of the automobile junkyard west of the site,
and expansion of the sand and gravel operation adjacent to the southwest

corner of the site.

1983 - By this time, excavation and filling has extended to the

_eastern property line in the northern portion of the site and south

through the central portion of the site. An estimated 75% of_the site has
been disturbed by excavation and filling by this time (Figure 1-6). The
west-central section of the site along the access road has apparently been
filled, covered, and graded, and appears as a large mound with sparse
' vegetation; The northwestern section of fiiling also appears mounded and
is covered,.roughly graded, and paftially vegetated. Numerous roadways
cross the northern fill area apparently as access to the active north-

_central area.

1984 - The active fill area in the northern portion of the site has
been extended eastward to the eastern property line and through the
central portion of the site. The northern fill area has apparently

received additional cover and grading.

.1987 - A baler building ‘and police weapons firing (pistol) range
have been constructed in the northeast corner of the siﬁe. The north and
south fill areas appear roughly graded and partially Vegetated.
Vegetatioﬁ has also covered portions of the cleared areas along the

access road which appears to have been paved with asphalt.
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Portions of the northeast and_central areas of the landfill are

uncovered and possibly active. A number of cylindrical and square objects
which appear to be concrete culverts are staged along the access road to

the northeast fill area and near the site scalehouse.
Changes to the southernmost portion of the site during this period
cannot be determined since photos covering this portion of the site were

not available.

1.2.4 Previous Investigations

A number of invéstigations have been performed'both on and in the
vicinity of the landfill for a variety of purposes over the past two
decades. Some of this data i$ too voluminous to characterize and re-
present here. In particular, these include the weekly analysis of
leachate for the Town's SPDES permit, and the monthly sample which éhe
Spring Valley Water Company has historically taken from former Outfall
001. Table 1-1 provides a summary of previous sampling and analyéeé
performed. Contained within Appendix M are the analytical data sheets
from most of these investigations. Data from the long-term studies, e.g.
the SPDES sampling'are not included since the analyses are of limited
scope and tﬁe results are indicative of current conditions (i.e. former

Outfall 001 is no longer in use).

With the exception of a few of the previous investigations,
information on tﬁe sampling and laboratory anaiysis.of historical samples
is unknown. As such, it is not known whether appropriate QA/QC procedures
were followed, and if resulting data was adequately reviewed so as to
assure its accuracy. Therefore, the following data is presented for
informational purposes only and is not summarized or compared against data

collected during this RI. )
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TABLE 1-1
SUMMARY OF PREVIOUS SAMPLING AND ANALYSIS

Date- Matrix Activity

1974 Leachate Water company discovered a black‘sludge

' emanating from landfill |
1974 Surface Water (Torne Brook) 1 Weekly sampling of Torne Brook at 3

May 31,

locations initiated by Spring Valley Water
Supply Co.

June 26, 1974

Leachate

Passaic Valley Water Commission analyzed
discharge to Torne Brook

June 1974 to October

Leachate and Surface Water

NYSDOH and NJDOH analyzed samples taken of

1978 (Torne Brook and Ramapo River) leachate, Torne Brook and Ramapo River
(6/18/74; 11/24/76; 10/20/77; 2/13/78;
6/29/78; 8/15/ & 16/78; 10/30 & 31/78)
September 11, 1975 Surface Water (Ramapo River) Town of Ramapo éampled upstream, opposite
: and downstream of site
October 17, 1975 Leachate ; Hackensack Water Co./analysis of leachate
1975 Leachate and Surface Water Hackensack Water Co. analyzed leachate and

(Ramapo River)

upstream, opposite and downstream of the
site in Ramapo River

March 9, 1976

Surface Water (Torne Brook and
Ramapo River)

Rockland County Department of Health sampled
Torne Brook upstream of site and 1,000 ft.
from confluence with River; sampled River
upstream and downstream of Torne Brook

August 26, 1976

Groundwater

NYSDOH sample at weigh station

November 24, 1976

Surface Water (Torne Brook)

Leggette Brashears, and Graham, Inc. (for
Spring Valley Water Co.) samples taken 50 ft
below holding pond outlet and 10 ft below
confluence of leachate and Torne Brook
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TABLE 1-1 (Continued)

‘" Date

Matrix

Activity

May 1978

Surface Water (Torne Brook and
Ramapo River)

Leggette Brashears, and Graham, Inc. (for
Spring Valley Water Co.) sampled Torne Brook
at 8 locations, Ramapo River at 3 locations
and analyzed for only specific conductance

June 21 and July 11,
1978

Surface Water (Rémapo River)

Leggette Brashears, and Graham, Inc. (for
Spring Valley Water Co.) sample taken both
dates from Ramapo River 1350 ft. downstream .
from mouth of Brook :

September 6, 1978 Leachate Unknown laboratory. analysis of leachate
March 21, 1979 Groundwater NYSDOH sampled wells 1, 2A, 3, 4A
March 21, 1979 Groundwater Unknown 1ab'analyzed wells 1, 2, 2A, 3, 4,
' ' LA
March 21, 1979 Groundwater - Hackensack Water Co. analyzed wells 1, 2,
' 2A, 3, 4, 4A '
March 21, 1979 Groundwater Fred C. Hart Assoc. sampled B-129 through B-
136
April 1 and 11, 1980 Groundwater Leonard Jackson ‘Assoc. analyzed the majority
- of the 25 monitoring wells for specific
conductance ‘
May 29, 1980 Air EPA Region II Field Investigation Team
explosimeter survey
July, 1980 - Offsite Soil and Drum Contents | RCHD collected soil and liquid drum contents

from Ramapo Landfill Co. property

October 11, 1980 Waste EPA sampled a sludge-like material from an
unknown location on or near landfill
October 11, 1980 Leachate EPA sampled at the leachate inflow and

outflow
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TABLE 1-1 (Continued)

“ Date Matrix Activicy
" February and March, Groundwater NYSDEC performed extensive sampling and
1981 ' ' analysis of monitoring wells (2/4/81;
2/18/81; 3/11/81) '
March 11,:1981 Hackensack Water Co. analyzed samples from

Groundwater

monitoring wells 3, 5, 5A, 8A, 18

1982

Surface water (Torne Brook at
confluence with Ramapo River)

NYSDOH analyzed samples taken by NYSDEC for
the program: Routine Toxics Surveillance
Network Near Problem Landfills (6/1/82;
6/29/82;, 7/27/82; 8/24/82; 9/20/82;
10/19/82)

Late 1982 and March
15, 1983

Leachate, Groundwater-

NYTL analyzed 2 leachate and 2 groundwater
samples ’

October 28, 1983 Waste Sample obtained during the course of
excavating trench
1983 Leachate Analysis for NPDES permit
1984 - 1985 Leachate Town of Ramapo sampled leachate monthly in
) collectors :
1986 - Present Leachate Weekly analysis of leachate by Envirotest

Laboratories, Inc. for the Town of Ramapo

February 5, 1987

Groundwater, surface water,
sediments

NUS Corp. collected sémples during their
investigation on Ramapo Land Co. property

March 16, 1988 Groundwater | All wells analyzed for indicator parameters;
‘ ' . "3 wells in depth analysis for Town of Ramapo
Groundwater Dunn Geoscience sampled monitoring well DGC-

July 25, 1988

6S which was installed at the proposed Torne
Valley Balefill site, north of the Ramapo

" Landfill
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TABLE 1-1 (Continued)

Date Matrix ' _ Activicy
March 22, 1988 ' Spring Valley Water Co. wells Spring Valley Water Co. has their water

July 12, 1988 ' SV-94, SV-95, SV-96 supply wells sampled and analyzed every 3
. : years for SDWA parameters :

July 12, 1991 Torne Brook and Ramapo River . | NYSDEC sampling
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~ On May 28, 1971, the Rockland Cdunty Department of ‘Health granted a
permit to the Town of Ramapo for the operation of a sanitary landfill. As

early as 1974, the Spring Valley Water Supply Company, operator of the

Ramapo Valley well field, discovered a black sludge emanaéing from the -

' landfill. Following this discovery,' numerous investigations of the"

various media on and in the vicinity of the site commenced which continue

to this date (Table 1-1). These will be discussed separately under the

headings of air, waste, éoil, groundwater, water supply wells, and surface
water and sediments (which includes leachate, Torne Brook, and the Ramapo
River). Most of the following discussion is from the Remedial Action

Master Plan by NUS (1983). Remaining information is from documents

obtained from the NYSDOH, NYSDEC, and the Town of Ramapo files. Water

quality data for the Spring Valley Water Co. water supply wells was
provided to URS by the Spring Valley Water Co., and is presented under the
heading "Water Supply‘Wells".

1.2.4.1  Air

An explosimeter survey was conducted at the site on May 29, 1980 by
the USEPA Region II Field Investigation Team. No detectable levels of

contaminants were found. Chemical detecting tubes and an air pump were

used to test for phenol and toluene at the north end of the site (upwind),

the south end of the site, and the inflow end of a collection basin

culvert. These‘tests showed no detectable contaminant levels.

On February 5, 1987, NUS Corp., during the course of their
investigation on the adjacent Torne Mountain Sand and Gravel site, used an
HNu in the breathing zone to measure ambiént_air quality and within
monitoring wells 8A, 10, and 4. No air readings above background were
detected in the breathing zone. A reading of 13 ppm was measured in well

8A.
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1.2.4.2 Waste

The USEPA took a sample of a sludge-like material from an unknown
1ocation.on or near the landfill, on October 11, 1980. The sample was
analyzgd for priority pollutants. Results showed the presence of
volatiles and semi-volatiles ranging in concentration from none detected
(ND) to 340 ppb; and metals from ND to 40 ppm. Compounds detected at
relatively high concentrations weref fluoranthene (250 péb), bhenanthrené

(340 ppb), pyrene (160 pbb), coﬁper (40 ppm), and zinc (32 ppm).

On October 28, 1983, during the course of excévating a trench for
the leachate collection system, ad blue-green rubbery substance was
discovered in the vicinity of the weigh station outside the area of the
active landfill. The location of this waste sample is shown on Figure 1-7.
Results of an aromatic hydrocarbons analysis showed the presence of
benzene (13 pbm); ethylbenzene (68 ppm); toluene (88 ppm); and total
xylenes (260'ppm). _Another portion of‘;he sample was-used for an EP

Toxicity Extraction which showed a concentration of barium of 0.8 ppm, -

cadmium of 0.04 ppm, lead of 129 ppm, and mercury of 0.0005 ppm. Maximum
concentrations of these contaminants characteristic of hazardous waste are
100 ppm, 1.0 ppm, 5.0 ppm, and 0.2 ppm, respectiQeiy. These results led
the laboratory (Sanitary Science and Laboraﬁoriés; Inc.) to state that:
"The presence of the aromatic hydrocarbons and the concentration of lead
bin the EP Toxicity Extract indicate that Athe material tested is a
hazardous waste". The Town requested guidance from the NYSDEC as to what

to do with the substances found. When no guidance was received, the area
was backfilled. '

1.2.4.3 Soil

No soil samples had been collected onsite prior to the URS remedial

investigation.
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The offsite area between the landfill and the Ramapo Ri?er_is
property owned by tHeARamapQ‘Land Co. This area had been historically
uséd*by the previous landfill operator as a staging and-scorage area. It
was the subject of an investigation in 1980 by the Rockland County Health
Department following allegations that hazardous waste was being buried in
this area. Another investigation was performed in 1987-1988 by NUS Corp.
from which a report entitled "Final Dréft Site inspéction Réport Torne
Mountain Sand and Gravel aka Ramapo Land Company" was written. This 1988

report discusses results from both of these investigations.

" The following discussion is summarized from the 1988 NUS report. In
1980, liquid from above-ground drums, and soils were sent to the NYSDOH

for analysis.

Results of the 1988 investigatibn are detailed undet-the sections
Groundwater, Surface Water, and Sediments which'wére the media analyzéd.
These samples were to be analyzed byrthé NYSDOH for volatile halogenated
organics, hydfocarbon scan, PCBs; and metals; however, there turned out to
be insufficient samples for the analysis. Reported results showed that
copper (1 ppm), lead (320 ppm), and zine (15 pPpPm) were detected in the
drum samples. Cadmium (15 ppb), chromium (57 ppb), iron (56,600 ppb), and
manganese’(3;940 ppb) were also detected. [Whether these were résuI;s for
soil or waste was not specified.] Additionally, it was reported that
kerosene was detected in a raw water sample. The site operator backhoed
this site in 1980 in the presence of NYSDEC and only wood pallets were
observed to be buried. The approximatelyISO drums were then removed.
_Apbarently an underground storage tank was observed onsite. All onsite

tanks .appeared to be unused and empty.
1.2.4.4 Groundwater

In 1979, the initial subsurface investigation of the landfill was

carried out. It included the drilling of six test boring/monitoring wells
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at four lbcations (MW 1-4A) for Leonard Jackson Assoc. (LJA) (for the Town
of Ramapo). A second stage of drilling was performed in 1980 again for
LJA (for the Town). During this time t&enty test borings/monitoring wells
were installed at sixteen locations (MW 5-21); Locétions of monitoring
wells are shown on Figure 1-7. These wells have been sampled and analyéed
periodically by the NYSDOH, the NYSDEC, and consulting firms. The NYSDOH
analyzed well samples taken on August 26, 1976 (from a previously
installed well located in the vicinity of the weigh station), and March
21, 1979. The 1976 sample was analyzed only for indicator parameters.
(color, NHa, NO,, NO; + NO,, chloride, hardness, alkalinity, pH, COD,
sodium, turbidity). The 1979 samples taken from wells 1, 2A, 3, and 4A
were analyzed fof metals, (iron, manganese, arsenic, cadmium, chromium,
lead, mercury, selenium), phenols, TOC, benzene, toluene, and xylene. All
metals except for arsenic, iron and manganese were below the detection
limit: ﬁhenols ranged from 3 to 700 ppb; TOC. from 5 to 98 ppm; benzene was
listed at greater than 200 ppb; toluene at greater than 50 ppb; and xyléhe
aﬁ greater than 800 ppb.

The NUS report stated that an unnamed laboratory analyzed

groundwater samples taken from wells 1, 2, 2A, 3, 4 and 4A on March 21,

1979. Results showed metals in concentrations ranging from ND to 69.6
ppm. Values for indicator parameters were reported. A few volatiles were

reported at low concentrations above the detection limit.

The Hackensack Water Co. analyzed groundwater samples taken from the

same wells on March 21, 1979. Results showed metal concentrations varying

from 1 ppb to 46.6 ppm and values for a number of indicator parameters.

Volatiles were reported as non-detected,

Fred C. Hart Associates sampled eight monitoring wells on March 21,

1979, and analyzed for the majority of the priority pollutants. Benzene,

ethylbenzene, and toluene were detected at concentratiéns of 15, 18, and’
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1,629 ppb respectively. Metals concentrations ranged between 27 and 640

ppb.

. Leonard Jackson Assoc1ates conducted a spec1flc conductance survey
on Apr11 1 and April 11, 1980. The majority of wells were tested on April
1l; some on April 11. Results showed that specific conductance ranged

between 103 and 4,800 umho/cm with an average of 935 umho/cm.

The NYSDEC conducted an extensivé sampling program during Febfuary
and March 1981, Various wells were .analyzed- for metals, indicator
ﬁarameters, phenol, toluene, and two xylene isomers. Two of the samples
contained tolueﬁe (up to 2.47 ppm), xylene isomers (up to 0.55 ppm), and
phenol (up to 0.91 ppm). Metals detected ranged in conceﬁtrations from ND
to 228 ppﬁ; The March 11 samples from Well #5 exhibited on acidic pH of
2.6,

'The Hackensack Water Co. analyzed samples for the Spring Valley
Water Co. on March 11, 1981 from monitoring wells 3, 5, 5A, 8A, and 18,
for ten volatile organics. All are reported as being non-detected

(detection limit not listed).

New Ydrk Testing Laboratories, ihc. (NYTL) analyzed samples from
wells 3 and 16 in late 1982. Benzene at 19 ppb, phenol up to 39 ppb, and

metals up to 295 ppb were detected.

As part of their_investigation into the Torhe Mountain Sand and
Gravel aka Ramapo LandFCompany site located south of the Ramapo Landfill,
NUS sampled three monitoring wells (also two surface water and sediment
locations) on February 5, 1987. Sample GW-1 was obtained from LJA MW-8A
and sample GW-2 from LJA MW-10 both of which were on Rémapo Land Company
property. Sample GW-3 was obtained from LJA MW-4A on the Ramapo Landfill
considered to be upgradient from the other two samples. Results, which

were summarized in their report (NUS, 1988) showed no volatiles detected,
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2 phthalates detected at 1 ppb each in GW-1 and GW-2, no pesticides/PCBs

detected, and eighteen out of the twenty;two metals analyzed for were.

detected. (Results for silver were apparently rejected during a data

audit for not passing EPA QA/QC requirements:)

E Of the metals detected, there did‘not appear to be a pattern of
increasing or decreasing concentrations across the Ramapo Land Co. site
with the exception of mercury, which was only detected in GW-1, and
éodium, all metals were detected at similar (less than three_timeé as per
previous agency guidance) concentrations in all three monitoring wells.

(The sodium concentration in GW-3 was 7.5 times greater than that detected

in GW-2.)v’As it is apparent that this data has been reviewed against EPA

QA/QC criteria, the following comparison with 1987 New York State Ambient
Water Quality Standards for groundwater has been included. Four metals

exceeded 1987 ARARs: cadmiﬁm at 11 ug/l in GW-1 and at 15 ug/l GW-2 (ARAR

"+ 10 ug/l); iron at 56,600, SO,QOO, and 54,700 ug/l, respectively in ;11
three samples (ARAR 300 ug/l); ‘lead at 140 ug/l.in GW-1 and at 230 ug/l in

GW-2 (ARAR 25 ug/l); and manganese at 1,790, 3,940, and 1,630 ug/l,
respectively in all three samples (ARAR 300 ug/1).

As part of its preliminary hydrogeologic/engineering evaluation of

the Proposed Torne Valley Balefill located north of the Ramapo Landfill

site, Dunﬁ Geoscience Corpération sampled and analyzed a monitoring well
in the unconsolidated deposits (sand) in 1988. Results of the analysis

showed methylene chloride (5.2 ppb), which was considered a laboratory

‘contaminant and benzene (2.6 ppb below the detection limit of 5.0 ppb

which was considered tq be low enough to represent a laboratory artifact

(Dunn .Geoscience, 1988)). Metals ranged in concentration from ND for most

- of metals, to 7.55 ppm for iron.
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1.2.4.5. Water Supply Wells

. Samples from each of the Spring Valley Water Company'’'s water supply
wells are obtained and analyzed for Safe Drinking Water Act (SDWA)
parametérs every three years. Results of the March 22, 1988 analysis of
" wells SV-95 énd SV-96, and the July 12, 1988 analysis of well SV-94, were
‘provided to URS. (For well locations, see Figure 1-2.) The analytical

data sheets are presented in Appendix M.

In summary, of the 60 volatile organics analyzed for in each well,
none were detectéd. Pesticides and herbicides were not detected either.
Of the eighteen metals analyzed, nine were detected (aluminum, célcium,
copper, 1iron, magnesium, manganese, potassium, sodium, zinc). A
comparison between the SDWA primary maximum contaminant levels (MCLs) of
1988, and the NYSDOH pubiic water supplies MCLs and the data showed that
of the metals detected, none had a primary MCL associated with it.
(Primary MCLs are enforceable standards for public drinking water
"systehs.) In reviewing the secondary MCLs, manganese at 210 ppb in SV-95
exceeded the MCL of 50 ppb. (Secondary MCLs are federaily non-enforceable
regulations and control contaminants in drinking water that affect the

aesthetic qualities relating to the public acceptance of drinking water.)

Indicator parameters were also analyzed; ten of which have either
primary or secondary MCLs associated with them. Sample results from the

water supply wells did not come close to exceeding the MCL values for the

indicator parameters.

Water from the three Spring Valley Water Co. water supply wells in
the vicinity of the landfill met the SDWA primary MCLs, and with the
exception of manganese in SV-95, met the Seéondary MCLs as well. The

 Ramapo landfill, therefore, is not having a deleterious effect on those

water supply wells.

1-17

100 nwy

E6v0



1.2.4.6 _ Surface Water and Sediments

Previous investigations of surface water at and in the vicinity of

the site include those on leachate, Torne Brook, and the Ramapo River.

The New Jérsey Department of Health (NJDOH), the New York State
'Depértment of Health (NYSDOH), the Hackensack Water Co., the Passaic
Valley Water Commission, an unknown laboratory, the USEPA, and NYTL all
sampled or analyzed leachate emanating from -the site during the time
period 1974 to 1983. Samples were taken at varying locations across the
landfill during this.time. Mény of the analyses performed were for
indicator parameters and metals. COD (up to 5,000 ppm), iron (up to 360
ppm), and zinc (up to 1l ppm) were among the contaminants detected.
Analyses for ofganiés were generally limited to "volatile suspended
matter” and "total volatile solids". Results for individual organic

compounds showed levels of total phenols up to 25 ppb, benzene up to 0.7

ppb, and phenbl up to 1,070 ppb, among others. In 1983, an analysis was ’

perfdrmed for an NPDES permit. The sample contained organics (phenol) up
to 80 ppb including benzene at 19 ppb, and metals up to 50 ppm (iron).
(This excludes di-octyl phthalate detected at 700 ppb.) Reported
indicatof parameters were as follows: BOD (2,751 ppb), COD (4,426 ppb),
TOC (400 ppb), and TSS (240 ppb).

" In 1984 and 1985 a leachate collection sysfem was constructed under
a Coﬁsent Order by the NYSDEC. Priof to completionvof the leacﬁate

collection system and aeration ponds, thé Town of Ramapo sampled leachate

in the piping system. Analyses were performed for the entire list of

priority pollutants over an eighteen month period. [Due to the volume of

data gathered, analytical results are not presented in this report.]’

Following completion of the system in 1986, weekly analysis of the
" leachate commenced. It was carried out by Envirotest Laboratories, Inc.
of Newburgh, New York for the Town of Ramapo SPDES permit. Due to the

volume of data gathered, analytical results are not presented in this

1-18

100 nwvy

v6vo



report. ] The discussion of leachate at the site is taken from the
"Landfill Leachate Treatability Studies and Facilities Design Report"
prepared by Malcolm Pirnie, Inc. in June 1987 and. presented in Section

1.2.5.

During 1975 and 1976, the Town of Ramapo, the Hackensack Water Co.,
and the Rockland County DOH each took 3-4'water_samp1es of Torne Brook and
the Ramapo River, upétream; adjacent to, and downstream of the site, and
analyzed for six indicator parameters (pH, dissolved oxygen, BOD,
suspended solids, coliform, and fecal coliform). Results indicated that
the landfill was raising the level of total coliforms in both Torne Brook
and the Ramapo River. <An_analysis of Torne Brook 50 feet beldw the
holding pond by the NYSDOH in 1976 reported levels below detectioﬁ limits
for most compounds analyzed.

Leggette, Brashears, and Graham, Inc., sampled Torne Brook and the

Ramapo River on November 24, 1976; June 21, 1978; and July 11, 1978 for

the Spring Valley Water Co. Samﬁles taken downstream of the landfill were
analyzed for metals; the highest concentration detécted was 1.0 ppm of
barium in Torne Brook. Other metals detected include'arsenic, cadmium,
hexavalent chromium, copper, iron, lead, manganeée, mercury, silver, and
zinc. Leggette, Brashears, and Graham, Inc., also performed a specific

conductance survey of Torne Brook and the Ramapo River in May of 1978.

Results indicate that leachate from the landfill raised the specific

conductance of Torne Brook but not the Ramapo River (NUS, 1983).

On June 29, 1978 the NJDOH sampled both Torne Brook and the Ramapo
River -upstream and downstream of the landfill. Results indicated that the

site was adversely affecting Torne Brook (in particular increased COD,

TKN, NH, and iron values), and to a lesser extent the Ramapo River.

In 1982, the NYSDOH analyzed samples taken from Torme Brook at its

confluence with the Ramapo River for the report "Routine Toxics
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- Surveillance Network Near Problem Landfilis". Samples were taken on six
separate occasions and analyzed for priority pollutants. Two volatiles
were detected at up to 2 ppb (benzene and tetrachloroethane), and silver

up to 20 ppb,

As part of their investigation iﬁto the Torne Mountain Sand and
Gravel aka Ramapo Land Company site located south of the Ramapo Landfill,
NUS sampled two surface water and sediment samples on February 5, 1987.
Samples SW-1 and SED-1 were taken at the confluence of Torne Brook and the
A'Raﬁapo River near former outfall 001, and‘sampleé Sw-2 énd SED-2 were

taken approximately 1,000 feet downstream in the Ramapo River. Results,

which are summarized in their repbrt (NUS, 1983) showed no volatiles, the

presence of ten semi-volatiles up to a concentration of 280 ppb (penta-
chlorophehol)‘in both sediment samples; only one semi-volatile (di-n-
butylphthalate) at 1 péb in the surfaée water; no pesticides/PCBs; and
~ many metals. Eight metals were detected in the surface water samples;at
geﬁerally higher concentrations in SW-1 than SW-2. Eighteen metals were
detected in the sediment samples at generally higher concentrations in
SED-2 that SEb-l. As it is apparent that this data has been reviewed
against EPA QA/QC criteria, the following comparison with 1987 New York
State Ambient Water Quality Standard for surface water has been included.
Of the eight metals detected in .the surface Qater, iron ét 2,800 ppb (ARAR
is 300 ppb) and manganese at 310 ppb (ARAR's‘300 pPb) in_SW-l exceeded
ARARs . '

On July 12, 1991, the NYSDEC sampled Torne Brook approximately 100

feet upstream from the power line right-of-way that heads east of the

Orange and Rockland County Utilities Substation, and three locations on

the Ramapo River. The three samples were collected roughly 150-feet

upstream of the former Oucfali 001, at the‘cbnfluence with the former

qutfall,_and roughly 150 feet downstream. Samples were ahalyzed for

Target Analyte metals, cyanide, total organic carbon (TOC), and ammonia.

#
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The maority of the twenty-three metals analyzed for were detected in

at least one of the samples. - There is no apparent increase in

concentrations between upstream and downstream samples. The maximum
concentrations ofvalﬁminum, barium, éopper, and potassium were detected in
the two upstream samples. Maximum concentrations of calcium, iron, lead,
magnesium, manganese, sodium, vanadium, and zinc were detected in the two
downstreém samples. However, there was no significant difference between
the downstream maximum concentrations and those upstream, (e.g., upstream
calcium concentration 27,385.4 ﬁﬁb, ddwnstream 28,355.9 ppb;‘upstream iron
concentration 110 ppb, downstream 140 ppb.) Neither cyanide or ammonia
were detectéd in any of the four samples. TOC was detected at 3.7 ppm in
all three of the Ramapo River samples, and at 1.3 ppm in Torne Brook. The
results indicate that the landfill is not having an impact on the Ramapo

River.

1.2.5 Leachate Collection and Treatment System

In 1984 and 1985 a leachate collection system was constructed under
a Consent Order between the Town of Ramapo and the NYSDEé. The majority
of the following discussion has been taken from the Landfill Leachate
Treatability Studies and Facilities Design Report prepared by Malcolm
Pirnie, Inc. (1987), in conjunction with information provided by the Town

and has been included for both informational and historical purposes.

The existing leachate collection system consists of four main
conduits located along the northern and western boundaries of the site as
shown on Figure 1-8. Three conduits are iocated in the subsurface using
perforated drain pipes. A 6" toe drain was installed just beneath the
ground surface at the toe of the landfill, using 2,933 linear feet of
perforated pipe. An 8" shallow underdrain was installed at a depth eight
to ten feet below grade using 4,023 linear feet of perforated pipe on the
upslqpe side of Torne Valley Road. A 12" deep underdrain was installed

between ten and. twenty-five feet deep using 4,259 linéar feet of both
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perféréted aﬁd hOn-perforated pipe. The_fourﬁh conduit consists of a
concrete. surface water collector at the base of the landfill which enters
a stormwater catch basin located in the southwestern part of the site near
MH-A-5. The catch basin was constructed and is maintained to prevent silt
and other debris from entering the leachate collection system. This
conduit handles surface seeps from the landfill and surface runoff during
storm events. The four collectors tie together near MH-A-5 (see Detail A
on Figure 1-8). A 6" force ma@h connects to the leachate holding pond,
while a 48" pipe leads to Tprne‘Brook (Former Outfall 002). This 48" pipe
is designed to convey overflow during heavy water runoff from the concrete

collector.:

The previous onsite treatment systenfused a wet-well pumping staéion
with four submersible pumps to 1ift the leachate up to a distribution
chamber. From the distribution chamber the influent flowed directly into
a 500,000-gallon aerated lagoon. The lagoon is a clay-lined structure,
baffled to create an aeration/mixing zone énd a qﬁiescent zone for
settling. Aeration was supplied by two 15-HP .submergéd _aerators..
Effluent left the lagoon via an unbaffled overflow weir mounted on a small
concrete chamber. Floating material was prevented from leaving in the

effluent by the concrete chamber walls.

The effluent continued to flow by gravity to the post aeration basin
where the treated leachate was aerated once again before discharge to the
Ramapo River. The treatment system was designed based on the following

data:
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LEACHATE INFLUENT DESIGN DATA FOR SYSTEM

Parameter , Design Value
Flow o ~200,000-500,000 GPD
BOD : - 2,751 mg/1
- COD | - 4,420 mg/1
Dissolved Solids 3875 mg/1
Suspended Solids A : 240 mg/1
Chlorides ) o ' 726 mg/l
Iron, Total 50.7 mg/1
Manganese ] 12.5 mg/1
Zine' 1.36 mg/l
Ammonia ' 265 mg/l
pH o 7.28

Leachate effluent after 10 days of detention time:

BOD . 70 - 80 $ reduction

coD . ' 70 - 80 % reduction
Dissolved Oxygen : ' 2.0 mg/l

The mechanical equipment consists of two 140 gpm pumps, two 350-gpm
pumps, two aerators with a capacity of 115 1lbs 0,/hour and two aerators

with a capacity of 3.5 1lbs 0,/hour.

Flows to the treatment system were pumped directly from the existing

pump station wet well by the submersible pumps. Flow would vary with the

"size and number of pumps on line at any one time. The pump station was

designed to have the 140-gpm pump run as needéd, with the 350- gpm pump as
standby for high flow conditions. Pumps may be run either automatically
or manually by the selection of certain pumps to be "off" or in "auto" at

the pump control panel. Plant flows and instantaneous loading were
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therefore determined by the number of pumps running at any particular
time. The flow of leachate from the landfill, along with some surface
runoff collected during storm events, was measured by .a Parshall flume

(flow metering device).

Effective November 1, 1990, leachate is no longer treated at the
site. Leachate from the pond is being discharged to the Village of
Suffern Wasfewater Treatment Plant approximately 1.8 miles south of the
site.  The 6" force main is approximately 7,900 feet long -and was
installed primarily along the shoulders of Torne Valley Road and Rt. 59.
A pump station is located south of the holding pond and contains two

submersible dual-speed pumps, with a maximum capacity of 280 gpm.

Leachate from the pond, whose capacity was increased ﬁo 750,000
gallohs by raising the weir elevation, is pumped through the force main as
long as necessary between 8 p.m. and 8 a.m. seven days a week. The {bw
~ speed rate for eachvpump is 145 gpm, which is sufficient for emptying the
holding pond daily in 6-9 hours. The maximum réte; combined with the

augmented storage capacity provides for disposing of storm flows from the

concrete gutter. The present contract with the Village of Suffern

anticipates an average'daily flow of 80,000 gpd, for a maximum yearly flow
of 29,200,000 gallons. The contract runs for five years, renewable for an

additional 5 years.

Table 1-2 is a summary o€ the available data for Ramapo Landfill

fawvleachate from January 1984 to 1987 from the Malcolm Pirnie report
'(1987). The concentrations of parameters in the raw leachate are highly
variable, primarily due to high flows during wet weather periods; The
discharge levels for each parameter (except pH) are stated as mass
loadings, or pounds per day (lb/d). Mass loadings were calculated using
the conceptration of the analyte, multiplied by the leachate flow for that

day, and by the appropriate conversion factor, Table 1-3 presents a

summary of the lagoon effluent for 1985 to 1987, and a comparison between
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SUMMARY OF RAW LEACHATE ANALYSIS (MALCOLM PIRNIE, INC.

TABLE

1-2

1987)

BOD; TSS Nﬂg

sg/l | 1b/d |mg/1 | 1b/a | mg/1 | 1b/a | wgs1 | 1bsa | wes1 | 1b/a
1984 Avg. 82.6 7.3 80.6 54.3 73;0 49.3 | 19.7 13.5 18.56 | 12.60 | 3.78 2.62
1985 Avg. 83.4 7.0 15.5 10.3 15.6 11.0 | 19.0 12.9 7.23 5.49 4.46 3.04
1986 Avg. 104.0 7.9 6.6 21.5 [20.3 | s.96| 4.67| 3.82| 3.76
1987 Avg. 40.4 60.0 20.2 20.0 6.7 1 34.0 11.5 5.00 1.68 3.00 1.01
Average 84.0 7.2 46.8 33.4 51.8 34.7 | 20.6 14.3 12.22 8.90 3.91 2.83
Max. 120.0 7.7 332.0 1 221.5 ] 378.0 | 252.2.| 34.0 22.2 44.60 | 29.76 6.19 4.65
Min. 40.4 6.5 4.4 2.1 9.0 5.2 1£.0 7.8 3.20 1.39 0.01 0.00 "
No. Samples 19 15 21 19 16 16 21 19 21 19 21 19 "
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TABLE 1-3

- 'LAGOON EFFLUENT ANALYSIS (Malcolm Pirnie, Inc., 1987)

BOD, TSS NH, Fe Mn
Flow
| g 21000 pE |
§ pate gpd su | =g/l | 1b/d mg/1 | 1b/d »g/l | 1b/d mg/1 | 1b/d | mg/1 | 1b/d
1985 Avg. | .17.2 7.9 |s.4 |o.6 22.0 |1.1 7.2 | 1.3 1.73 ] 0.27 | o0.57 ] 0.07
1986 Avg. | 109.8 7.8 | 6.3 |s.5 29.8 | 25.4 12.1 [ 11.6 - | 2.22|2.40 [o0.71]0.75
| (86.0) (4.7) (21.1) | - (8.9) (1.68) | (0.52)
| 1987 avg. | 10s5.8 7.8 |8.6 |71 10.8 |9.9. 29.4 | 19.9 2.14 | 1.96 |1.04]0.77
(50.7) (3.7) (4.8) (10.6) (0.92) (0.45)
Vinter 108.2 7.8 | 5.6 |4.9 18.5 [21.4 |18.7 |13.9 2.40 | 2.36 | 0.87]0.75
| Avg. (74.7) (3.6) - (14.0) (10.1) | .s2) | (0.50)
| Summer 49.5 7.9 8.0 |3.% 38.4 | 21.6 4.4 | 2.1 1.48./0.64 Jo0.46]0.21
! Avg. , : :

f Grand Avg. | 86.5 7.8 | 6.5 | 4.4 25.1 | 21.5 13.6 | 9.8 2.0911.78 |o0.73 ] 0.57
‘ (65.0) I EER)) (16.4) (7.2) (1.22) (0.40)
Maximum 375.0 8.3 | 30.0]25.6 88.0 [ 97.0 39.0 | 82.3 5.20 | 14.07 | 1.70 | 3.75
{ (334.6) (25.6) (62.7) (44.6) (7.81) (1.65)
Minimum 3.5 7.4 |1.0 o1 6.0 |o.5 0.0 |o0.0 0.o1|o0.00 |o0.01]0.00

§ No. Sample | 71 s9 |66 |66 48 47 64 67 |67 67 | 67

* Parenthesis indicate flow corrected data.
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the two tables was§ attempted by Malcolm Pifnie, Inc. as follows. (Because
sampling data for raw leachate does not coincide with effluent sampling on
a day-to-day basis, comparison of influent and effluent quantities and

concentrations were made on an average or seasonal basis.)

Comparing the aata in Tables 1-2 and 1-3 revealed the average
removal efficiencies for iron (Fe) and manganese (Mn) to be 67 and 82
percent, respectively. Ammonia (NH;) removals varied considerably because
of the seﬂsitivity of nitrification to envirommental influences, but were
in the range of 50 to 90% in the summer and O to 25% in the winter.
Suspended solids (TSS) concentrations in the raw leachate were found to be
generally quite low. vSuspended solids found in the effluent were probably
due to the growth of bioldgical solids in the aerated 1égoon. Since the
leachate treatment pond was designed as a onée-through system without
provision for solids.removal, a certain amount of these solids invafiably
escaped in the effluent, contributing to the higher than desired suspended

solids concentrations in the effluent.

1.3 Report Organization

This RI Repért has been organized in a format consistent with
Chapter.3'of USEPA’'s Guidance for Conducting Remédial Investigations and
B Feasibility Studies Under CERCLA (USEPA, 1988) and is part of a four
volume set. The.RI Report is Volume 1; the FS Report will be Volume 2;

- Appendices are contained within Volumes 3 and 4.
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2. SUMMARY OF REMEDIAL INVESTIGATION FIELD ACTIVITIES

In carrying out field activities at the Ramapo Landfill site, all

appli;able "project plans were followed except where deviations were

necessitated by site conditions. All deviations from protocol or the

sampling program were approved in advance by thevTown of Ramapo and the
NYSDEC Project Manager. Applicable documents include the Work Plan (URS,
1989), Field Sampling Plan (FSP - URS, 1989), Quality Assurance Project
Plan (QAPP - URS, 1989), and Site - Specific Health and Safety Plan (HASP

- URS, 1989). The field work for the first phase of this project was

performed from Apfil 1989 through May 1990. The second phase of field
activities was performed from July 1990 through September 1990 but also
includes the terrain conductivity survey performed in June 1990. The

following discussions pertain to both phases of investigation.

.(Please note that the use of the words onsite and offsite throughéﬁt
this report are to depict the area within the property lines shown on
Plate 1, and are not intended to convey the meanings defined in the

National Contingency Plan (NCP).)

2.1 Surveying and Mapping

A topographic base map (Scale 1 inch = 100 feet, contour interval =
10 feet) of the Ramapo Landfill was prepared from a 1984 aerial photo
supplied by the Town of Ramapo. The topographic base map at this and
smaller scales was used during_the site investigation, data analysis

phase, and subsequent evaluations of remedial alternatives.

Field surveys were conducted to locate soil gas survey sampling
locations, and to establish exact locations and elevations of monitoring
wells, geophysical stations, and environmentalAsampling points. Vertical
and horizontal benchmark control was provided by the Town of Ramapo.
Vertical control is based on the National Geodetic Vertical Datum of 1929,
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and horizontai control ié assumed. All surveying was performed by URS
under the supervision of a New York State licensed surveyor, Earle C.

Newman. Property lines were taken from a map of a boundary sufvey
V prepared for the Town of Ramapo by A.R. Sparaco, Jr., PLS, dated October
20, 1982. As shown on all URS maps and exhibits, property line locations
are approximate, being shown for reference only, and not intended to be

used for conveyance of property.

2.2 Air/Soil Gas Survey

In Séptember 1989, prior to inﬁrusive activities at the Ramapo
Landfill, air and soil gas screening was performed to determine the level
of personal protection necessary for onsite activities and to aid in
determining potential sampling locations. A total of 240 air and soil gas
monitoring locations were surveyed with a spacing of roughly 100 feet
between survey stations. Each soii gas'sampiing location was established
at the time of sampiing with the aid of an Electronic Distance Meter and
‘the local horizontal survey benchmarks. Soil gas survey data and sampling
locations are given in Appendix A.1. At each soil gas survey station
three 1/4-inch diameter holes were made, two to depths of 24 inches and
one to a depth of 8 inches. Organic Qapor concentrations were recorded in
the 8-inch and in one 24-inch hole using a photoionization detection unit
(PID). The remaining 24-inch hole was monitored for explosive gases and
hydrogen sulfide using an Explosive Gas Indicator (EGI). Above-ambient
air readings were also noted if present on either instfumenﬁ. Above-

~ ambient readings are presented on Figure 2-1.

An air monitoring program was.carried out during the second phase of
field activities. The primary objectives of the program were to determine
the type and concentration of airborne contaminants emanating from the
Ramapo Landfill, to define the dispersion of the these contaminants, and

to determine the production of landfill gases. ‘To accomplish these
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objectives, three air monitoring activities weré conducted, the full

results of which are presented in Section 4.5.

1) Point Source Monitoring

_ - Point source monitoring consistéd'of'background, point source,
‘ and receptor areas. ‘A transect was made of the northe:n lobe intersecting
the point source (Piezometer 1) and_the receptor area (Baler Building).
By connecting these points and extending the line béyond the western
perimeter of the landfill, the background loc#tion was established.
Sample locations are identified on Figure 2-1 as PSR-1 through PSR-4
. (Point Source Receptor).  Samples at these locations were collected in

tedlar bags and analyzed for volatile organics and methane.

2) Hotspot Monitoring

Three areas on the surface of the landfill registered high ?ID
readings during the soil gas survey. A sampie was taken atveach of these
locations on the surfage of the landfill (identifiéd as VOC-1, V0OC-2, and
VOC-3 on Figure 2-1) by Tenax adsorbent tube, and analyzed for volatile

organics.

-3) Methane Quality

Samples from four locations identified as GS-1, GS-2, GS-3,
and GS-4, were colléctea in tedlar bags and analyzed for methane,
nitrogen, carbon dioxide, oxygen and hydrocarbons. The samples were taken
within piezometers or pre-existing vents. These results will be combined
with results of the PSR samples to aid in the determination of the quality

of gas emanating from the landfill.

In addition to the above activitieé, indepéndent eight-hogr

air samples were collected upwind and downwind of the leachate pond
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concurrent with sampling of the pond‘itseif (water and sediment). These

two air samples were analyzed for volatile organics.

2.3 _Surféce Geophysical Survey

The purposes of the seismic geophysical surveys Qere to provide
information about the subsurface stratigraphy, depthvto bedrock, and to
identify any bedrock troughs or buried valleys. A totai of 5,600 feet of
seismic refraction line and 1,070 feet of seismic reflection line were

completed by Hager-Richter Geoscience, of Windham, New Hampshire. Field

.operations-we:e supervised by URS personnel. Results of the survey are

explained in Section 3.7.3. The coﬁplete geophysical study report is

included in_Appendii B.1.

At the request of the NYSDEC, an EM-31 terrain conductiﬁity survey
was performed in the vicinity of the Baler Building and MW-5 cluster ‘in
order to delineate the limits of fill and to locate buried metallic

objects. Operation of the Geonics model EM-31 electromagnetic terrain

conductivity meters was done by geophysicists from Weston Geophysical of
Westboro, Massachusetts. Surveying and supervision was performed by URS
personnel. Results of the survey are contained within Section 3.7.3. The

complete terrain conductivity survey report is included as Appendix B.2.

2.4 Subsurface Drilling Program/Monitoring Well and Piezometer '

Installatio

Soil borings and monitoring wells were constructed at the site to

directly evaluate subsurface conditions. Conditions evaluated ‘included:

stratigraphy, physical soil properties, soil quality, aquifer parameters,

and groundwater flow and quality. Final location of all monitoring wells

and piezometers was discussed with Town and NYSDEC personnel pfidr to

their selection.
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Twenty-one borings were made at eight locations on or near the
Ramapo Landfill during the first phase. Twenty borings were completed as
stainless-steel. monitoring wells, and one was completed as a PVC
piezometer. Four additional piezometers were installed. Seven wells were
completed in ;he shallow overburden (0S), six were completed at the
bedrock/overburden interface (1), andAseven,were completed in bedrock (R).
Eight boring>attempts made unsuccessful by the presence of large boulders,
were abandoned at a shallow depth and grouted. Well locations are shown
on Figure 2-2. Figure 2-2 has been enlarged and presented as Plate 1

found at the end of this report.

During the second phase, eight additional moﬂitoring wells and six
additional piezometers were installed. Three wells were completed in the
shallow ovefburden, two at the bedrock/overburden interface, and three in
* bedrock. Monitoring well cluster GW-9 and well pair GW-10 were located
offsite on adjacent properties. Two boring attempts made unsuccessful by
the presence of large cobbles and boulders, were abandoned at a shallow

depth in the vicinity of GW-9 and grouted.

All borings and monitoring wells wére installed in accordance with
the procedures specified in the FSP and QAPP except where field conditions
dictated a different approach. To enable the advancement of boreholes
chrougﬁ boulder and éobble-rich dense sands and gravels, all boreholes,
with the exception of GW-70S, were advanced withA4;1/4-inch I.D. hollow-
stem augers igstead of the 6-1/4-inch 1.D. hollow-stem augers specified in
the Work Plan (URS, 198953 GW-70S was advanced with 6-1/4-inch I.D.
hollow-stem augers to completion depth. Because qf the change in auger
'size, the final reamed size of all rock holes was reduced from 5 inches to

4 inches in diameter. At two locations (GW-8R and GW-1R), core holes were

not reamed due to loss of circulation of drilling water during rock

coring. At these locations, wells were installed in the NX-core holes.

In addition, bentonite seals below the water table were installed as a

bentonite siurrj through a tremie pipe from the top of sandpack to ground
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surface. After sufficient time for slurry settling, (24 hours) the slurry
was snpplemented by at least 6 inches of pelletized or rough-cut bentonite

before cement grout was added.

Due to the high methane levels encountered durlng the completion of
P- l piezomecers P-2, P-3, P-4, P-5 and P-10 were not completed as planned.
An existing PVC well in the vicinity of proposed piezometer P-2 was used
as a Substitnte for this piezometér. Piezdmeters P-3, P-4, P-5, and P-6
were completed as 1-1/4-inch steél well points driven by hand with an 80-
nound drive hammer. Piezometer P-10 was completed -as a 1-1/4-inch gas
piezometer driven'by hand with an 80-pound drive hammer. It was completed

within the fill as a part of the overall air monitoring program.

The dual piezometers (P-7 and P-8) were installed in boreholes .

advanced with an ODEX ;éasing advancement system. The piezometer
installation and material specifications were in accordance with proﬁocnls
outlined in the Scope of Wnrk for the Second Phase (July 1990), with the
exception of thé following items. Galvanized risers and stainless-steel
screens were used in place of PVC to ensure the structural stability of

the wells due to the presence of cobbles and boulders in the substratum.

Due to the unavallablllty of 6 inch casing, 8 inch casing was used for

borehole advancement This larger borehole necessitated the use of a 10-
inch flush-mount protective casing. Proposed dual piezometer P-9 on an
adjoining property was not installed due to an access delay caused by the
property owner. The access delay conflicted with the driller contrnctor’s
schedule for the ODEX drill rig, and the rig was demobilized offsite prior

to an access agreement with the property owner.

Continuous split-spoon samples were taken down to the maximum depth
of drilling at each location. Continuous sampling at each dual piezometer
location was not performed due to the time-consuming and cumbersome
process involved when split-spoon sampling with an ODEX system. Soil at

piezometer P-8 was sampled to a depth of 20 feet, the approximate depth of
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the nearby deep leachate collector, per an agreement with NYSDEC
personnel. All other materials classificacion during dual piezometer

. borehole advancement was done by examination of drill cuttings. Soil

“samples from the split-spoons were examined and classified by;the field

geologist in accordance with the procedures found in the FSP and QAPP.

- After installation, each of the monitoring wells was developed by.pumping

or bailing, depending upon the depth of the well. A peristaltic pump was

used on the first-round wells, and both a pefistaitic and centrifugal pump
were uced on the second round wells. The wells were considered developed
when the groundwater indicator parameters, such as pH, specific
conductance, and temperature had stabilized and, if possible, turbidity
readings of less than 50 NTUs were achieved. Monitoring well GW-6I,
installed‘during the second phase, exhibitcd turbidity values of over 50
NTUs even after extracting 385 gallons over a three day period. This was
due to the presence of mica flecksvin the weathered bedrock zone. This
material would settle out of solution very rapidly, unlike a siit,
therefore this well was considercd.developed with the approval of the
NYSDEC with the recommendation that during sampling.cafe would‘be taken to
obtain a clear sample, particularly those waters that would be analyzed

for metals and for volatile organic compounds.

The raw data produced during drilling operations are includcd as
Appendix C (soil boring logs and piezometer details) and Appendix D
(monitoring well and piezometer installation -reports). Appendix E
contains the well development reports. Appendix G includes piezometer and
..well locations and elevations surveyed after installation during the

second phase.

2.5 Hydrogeological Testing

Hydrogeological testing of the water-bearing formations at the
Ramapo Landfill consisted of slug tests, packer tests, and physical soil
testing. Slug testing for determining hydraulic conductivity was
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pe;formed by first raising the water level with a stainless-steel slug and
electronically monitoring the return of the water level to a static level
over time, and second by removing the slug and monitoring return of the
water level to a static leveli In addition, selected bedrock boreholes
were pressure-tested with a dual packer system by pumping water under
pressure into the bedrock formation and measuring water loss. The results
of slug and packer tests are given iﬁ Appendix H and are discussed in
Section 3.7.4. Laboratory sieve and hydrometer grain-size analyses were
performed on selected soil samples according to ASTM Method D 422 during

both phases of fieldAinves;igations. The laboratory reports may be found

in Appendix I.

2.6 Stream Hydrology Studies

Stream hydrology was investigated to aid in the assessment of the
effect of the Ramapo Landfill site on the Ramapo River and on Torne Brook
and its tributaries. This study included the installation of two stream
staff gauges and the determination of several stream velocity profiles and

corresponding discharges.

Two (Stevens) stream staff gauges were installed, one at the Ramapo
River and one at Torne Brook. The gauges were mounted on non-treated
lumber and secured to the shore so: that a portion of the staffs were
immersed in water at all times. The gauges were referenced to the USGS

Vertical Geodetic Datum of 1929.

Cross-sectional profiles and stream velocities were determined at
two locations on Candle Brook, three locations on Torne Brook, and at two
nearly identical locations on the Ramapo River.. Section locations are
shown on Figure 2-2. Discharge calculations are given in Appendix P.I.

Results are discussed in Section 3.6.

2-8

4,100 Wwy

150



2.7 Cqmmunity Well Sﬁrvey

A survey of community water wells downgradient from the Ramapo

Landfill was completed to determine the depth and usage of groundwater in

the area.

Six wells were found within 1,500 feet of the landfill.

Results are discussed in Section 3.6.

2.8 Ecological Study

The ecological study was done according to the NYSDEC’s "Division

Technical and Administrative Guidance Memorandum: Habitat-Based

Assessment Guidance Document for Conducting Environmental Risk Assessments

at Hazardous Waste Sites" (Draft, December 28, 1989). The method consists

of the following measures:

Site Description - identification of plant covertypes within

- a one-half mile radius of the site, and of special resources

within a two mile radius, or nine miles downstream of the

site.

Resource Characterization - a description of fish and wildlife

'likely to inhabit the area, the quality of habitat provided,

"and evident stress caused by the landfill on local fauna and

flora.

Hazard Threshold and ARAR Identification - identification of
significant habitats, rare, endangered, or threatened species,
and New York State Water Quality Standards and Guidance

Values. ARARs ‘will be provided within the section on

analytical results (Section 4).
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The .potential impacts of the landfill on the terrestrial and aquatic
species in the vicinity are -identified in Section 6.9 following the health

" risk assessment.

2.9 Environmental Sampling

The purpose of the enﬁironmental sampling progfam is to produce a
data base adequate to characterize the site, to assess its current impact
’ uﬁon public health. and the environment, and to provide a basis for
assessment of future impacts. URS attempted to take the two phases of
sémples six months apart so_ae to be representative of more than one

season.

All firse-phase laboratory analyses were performed by NYSDEC
Contract Laboratory Program (CLP) laboratories, and following the latest
CLP proﬁocols. Samples were 'analyzed for NYS Superfund CLP Taréet
Compound List/Target Analyte List- pa:ameters."_ All quality
assurahce/quélity control (QA/QC) procedures specified in the QAFP were
followed. All data were subjected tQ'figorous review.by URS before
~ acceptance or rejection. Data validation, reduction, and determination of
useability were performed in accordance with USEPA Standard Operating
Procedure (SOP) No. HW-3 CLP Organic Data Reﬁiew. The’inqrganic data
validation processes were performed in accordance with USEPA SOP No. 788

for Inorganic Analysis including Revisions 2/89 and 6/89. The Data

Useability Reports which summarize the data reviews for each round of data

are included as Appendix J. Environmental sample'descriptions are given
in Appendix K. Sample locations are shown on Figure 2-2 and on Plate 1.
Parameters analyzed by the laboratory for each media are presented, along

with a summary of results, in Section 4.

For the second phase, the NYS Analytical Services Protocols (ASP),
which superseded the CLP, were utilized.  1In addition, USEPA Method 524.2

was used, at the request of the NYSDEC, in order to achieve lower
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"detection limits for volatile organics for groundwater and surface water
- samples.. Six TCL/TAL volatiles not ordinarily determined by this method

were then analyzed by ASP.

(a) Soils: As mentioned in Section 2.4, continuous split-spoon
samples Qere'taken over the depth of overburden at all borings or boring
clusters. After clasgification by the field geologist, a representative,
discrete sample was taken from each split-spoon for volatile analysis.
Then a composite sample was takeﬁ from each split-spoon and submitted for
the remaining chemical analyses (semi;volatiles, pesticides/PCBs,
"inorganics). Samples not analyzed wére held for reference purposes.

Ten surface or near-surface samples were taken with a bucket
auger or hand trowel -during the first phase, ﬁome'being strictly soil and
others containing waste material. Again, care was taken to bottle the
po;tion‘of the sample sent for volatiles analysis first (quickly). SPS-6
‘was resampled during the second phase, since organic results from the
first phase were rejected -due to holding time violations by the
laboratory. The results of the soil investigation are presented in

Section 4.1.

. (b)‘ Groundwater: Groundwater samples from 20 wells were collected

during the first phase: GW-40S was resampled during the second phase due
to holding time violations By the laboratory. All first-phase and second-
phase wells were sampled during the second phase in accordance with the
FSP. Prior to sampling, at least three well volumes of water were
recovered (purged) from each‘Vell to ensure that oﬁly fresh groundwater
was sampled. Each groundwater samﬁle was collected in the sample
containers supplied by the>1aboratories; Field preservation was completed
on the appropriate portion of eaéh sample. Samples were labeled with
sample identification codes, analyses to be performed, field preservation
method, aate and time collected, and field sampler’s initials.

Groundwater sample identification codes were used per the Work Plan. All

> 2-11

100 wWvy

L1S0



groundwater samples were inventoried upon recovery, and chain of custody
initiateé. Samples were sealea upon collection, packed in c&olers,‘and
shipped to. the gppropriate laboratories within 24 hours of collection.
. Grqundwatér analytical results are discussed in Section 4.2. Well purging
and deveiopment logs are given in Appendix F and Appendix E, respectively.

In addition, a water sample (identified as GDT-1) was taken on an
adjacent property from the pump house supplying potable water to

.approximately fifty residents.

(c) Surface Water and Sediments: Sﬁrface water and stream
sediment samples were collected during the first phase at two locations in
Torne Brook, one location in the Ramapo River, and one in a small éwale
draining the southern portion of the site. During the second phase, re-
samples were taken where results had been rejected during the first-phase
data audit due to holding time violations by the laboratory. In additidh;
three new locations along Torne Brook were sampled and analyzed. Résults

are presented in Section 4.3.

(d) Leachate Seeps: During the first phase, two leachate seeps on
the landfill were located, sampled, and samﬁles were sent for analysis.
During the second phase of drilling, a leachate seep was identified
offsite in the vicinity of MW-10. Soil sample LSMW-10 was taken at this

location and sent for analysis. Results are presénted in Section 4.3.

(e) Leachate Pond: Samples were taken during the second phase in
“conjunction with an eight-hour air study at the leachate pond. These
samples included an influent water sample froﬁ the discharge pipe leading
to the pond from the landfill; an effluent water sample from the pond near
the opening to the overflow pipe; and a sediment sample from the sides‘of

the pond.
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3. - PHYSICAL CHARACTERISTICS OF THE STUDY AREA

3.1 Surface Features

The Ramapo Landfill is located within the Rémapo Mountains in the
valley of Torne Brook near its confluence with the Ramapo River. The site
is situated at the base 'of> the southeastern ridge formingv this
asymmetrical valley. Elevations at the landfill range from 580 to 310

feet above mean sea level (amsl). To ﬁhe northwest, High Torne Peak rises

" steeply to an elevation of over l,lOd feet within 2,000 feet of the

landfill. The ridge directly above the landfill is much less steep,
rising to an elevation of over 1,000 feet at a distance of nearly a mile

from the landfill.

- (Please note that the use of the words onsite and offsite throughout
this report are to dépict the area within the property lines shown on
Plate 1; and are not intended to convey the meanings defined in the
National Contingency Plan (NCP).),

3.2 Climate

Information on climate for the area was obtained from the National

. Oceanic and Atmospheric Administration for Stewart Air Force Base in

Newburgh, New York (NOAA, 1990). Newburgh is located approximately thirty
miles north 6f the site and is the nearest reporting weather statiom.
Precipitaﬁion, temperature, and wind data were available for this location
for the period 1942-1969. | '

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total
: Annual
Precipitation 2.7 2.7 3.1 3.5 3.9 3.4 ‘ 3.6 3.7 3.3 3.2 3.7 3.4 40.2
(in) i
Temperature (°F) 26 28 37 48 58 68 73 72 64 54 42 29 ---
3-1
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~ The mean annual precipitaﬁion is 40.2 inches. Recorded temperatures
range from extremes of -20° F to 102° F. " Prevailing winds are from the
west and the west-southwest atba mean speed of less than 10 mph. The
above ‘table shows a breakdown of the mean monthly precipitation and

temperature.

3.3 Demography and Land Use

' The Ramapo Landfill is situated on a 96 acre parcel, owned by and
located within the Town of Ramapo, Rockland County, New York,
approximately 35 miles northwesﬁ of New York City and one mile northeast
of the Village of Hillburn, New York. The landfill is located along the
west slope of the Ramapo Mountains approximately 2,500 feet south of the
Harriman Section of Palisades Interstate Park. At the presént time the
landfill property is used for the operation of a'municipal waste traﬁsfer
station and a police weapons firing'(pistol),range. Utilities such as
electricity, gas, and telephoﬁe pass through corridors éurrounding the
landfill property. An active electrical sub-station constructed in 1972-
1973 is located adjacent to the north side of the site with 365,000 volﬁ
‘transmission lines running along the eaét and west sides of the site to
within 400 feet of the landfill property. Torne Brook was re-routed
within the confines of "the substation upstream of the site for
constructién of this substation for Orange and Rockland Utilities.
Additionally, a high-pressure gas pipeline is located approximately 500
feet south of the site.

The land surrounding the site is fugged, heavily wooded, and
sparsely populated. Torne Brook and the Ramapo River are located
immediately west of the landfill. The»nearest residential property is
located less than 500 feet west of the site along the west bank of Torne
Brook. The intervening land is wooded. The nearest suburban development
is the Village of Hillburn, with a 1980 census population of nearly 1000.

Commercial properties are located less than 2,000 feet west of.the site
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along the west bank of the Rémapo River. The intervening land slopes west
to the Ramapo River floodplain. The Spring Valley Water Company draws
large volumes of water from commercial wells located within the Ramapo
Rivef Valley. The closest of these is approximately 500 feet west of the

landfill. Spring Valley water usage 1s addressed in Section 3.6.

As identified on the U.S. Geological Survey topographic maps for the
region, many hiking trails have been established throughout the Ramapo

Mountains. One of these, the Suffern-Bear Mountain Trail, passes within

one mile of the landfill.

The nearest agricultural land may be found along the east side of

the Ramapo Mountains approximately 1.5 miles east of the landfill site.

Cultural resources identified in the vicinity of the site include

the property of Torne Brook Farm, which was added to the National Regisfer

of Historic Places in May 1988.

Aiso, the site has Been idehtifigd as lying within a "potentially
significant archaeologically significant area" as denoted on the New York
State Arcﬁaeological Site Location map (communications with R. Bean,
NYSDEG Division of Regulatory Affairs - Region 3, and B. Fulleur, NYS
Office of Parks, Recreation, and Historic Preservation, November 1990).
The exact locations of important archaeological sites (e.g. former Native
American encampments) are not revealed to the public in order to safeguard

them from vandalism and the like. The records are maintained by the NYS

Office of Parks, Recreation, and Historic Preservation. It will be.

necessary to know this information during the design phase of the project
if any offsite remedial action activity is proposed which could affect

such an area (e.g. excavations).
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3.4 Soils

According to information taken from ‘the Environmental Impact
Statement (EIS) for the site prepared by Leonard Jackson Associates
(1978), the group of soils that dominates the landfill is the Charlton
Series. This consists of deep soils formed in glacial till derived mainly
from schist and gneisé. The Charlton_Seriesvis generally a fine, sandy
loam of varying color, and listed as very friable and strongly acidic.
Charlton soils are found on till-covered uplands, with slopes. generally
ranging‘from 2 to 35 percent. Runoff is hedium to fapid. Internal

drainage is medium, and permeability is moderate or moderately high.

The EIS report also states that a small segment of Leicester Series
soils exists within the fill area in poorly drained and low-lying areas;
Leicester soils are formed in glacial till mainly from schist, gneiss, and
granitic rocks. They are poorly drained, runoff is slow, and permeability '

is moderate or moderatély high.

The current Soil Conservation Service (SCS) maps (USDA, 1990),

however, follow a revision made in the Rockland County soils

classifications in'1986. The SCS soils are shdwn‘on Figure 3-1. The £ill

area is mapped as a gravel pit/mining area (Pt). The soils surrounding
the landfill are of the Charlton series (ChC, ChE, CkC, CkD, CoC, CoD),

and the Leicester series is not shown. Other series shown on Figure 3-1

- are Alden (Ad), Hollis (HiF), and Udorthents (Us).

The southeasternvportion of the site has been used in the past as a

gravel pit.

. 100 WYY

(AA

13-4



A-3913

‘ , RAMAPO
KEY MAP ®
NEW YORK STATE

NG Wiidi
- ¥ 7 * -.'s.‘ & Y
Ve, ~ B
RS & G L
NG B AN
- J‘}Q‘{— Ifps e~ —-\\.\&\\\
&y S AR
- - - L N
Ry ';_‘/q 3
= R i T
Sl
s S L \{ —— ’
ST SR ¥
Fahani b DT ',‘f:”ﬁ-aj\) -

USGS 7.5 MINUTE SERIES .
RAMSEY AND SLOATSBURG
QUADRANGLES (1955)

o
D e~
. ;.\ ,//

o

Union Hin -~ ]
“ e ’
LSaury, ;

g4 3 /

Sufferm - !/
- {BM 313) -
: o

.:' M B
"':. ".\ = LY 114
O 1000 2000FT

SCALE

URS 'SCS SOILS IN VICINITY

CONSULTANTS, INC.

FIGURE 3-1

OF LANDFILL

RAM 001 -0523




3.5 Ecology
3.5.1 Covertypes

The plant communities on the éite and within a one-half mile radius
of it may be divided into five categories. These are based as closely as
possiblé upon tﬁe icommhnity types listed in: "Natural and Cultural
Ecological Communities of New York State" (NYSDEC, 1988). The community
types are described in the following paragraphs, and their ranges are
shown on Figure 3-1A. Field identification of the indicator species was
‘made May 21, 1990, by URS personnel. All species idéntified in the field
check are listed in Appendix N. _ -

I: Oak-Tulip forest - This community occupies most of 'tﬁev
undeveloped land surrounding the landfill. It is a mature community, with
a sparse undergrowth of shade-tolerant species. This forest is ddminéted
by red'oak,‘fed and sugar maples, white oak, tulip tree, and shagbark
| hickory. Understory species inciude maple-leaf viburnum, flowering
dogwood, witch-hazel, and mountain laurel. Ground cover includes
geranium, hay-scented fern, Christmas fefn, sensitivé fern, and cinnamon

fern.

This community type is apparently secure globaily, but may be of
limited acreage in New York State, and in danger of extirpation (NYSDEC,
1988).

The soil 1is acidic, moderately well drained, and overlies

’ uncoﬁsolidated glacial deposits.

II: Hemlock - Northern Hardwood Forest. This community grows on -
the poorly drained, acidic, lowlahd soils along Torne Brook, and on lower
portions of some west-facing slopes in the area. Hemlock alone dominates

over part of the range, with red maple, white oak, and red oak as co-

3-5 RAM 001 0524



l

-

R

- &2 I 2m 3N A 23 M B 3 N am

S¢S0

| o]

100 WWY

c-1a7e

RIGHT OF WAY FOR
UTILITY LINES (TYP)

RIGHT OF WAY FOR
UTILITY LINES {TYP)

/ﬁ‘ t  BL0G.

(/)

o ' Sl
2 .'.0“\
LD
Vo' 00 ¥4
&AL
ANE, 4

ORANGE AND

ROCKLAND

UTILITY CO.

SUBSTATION

RIGHT OF WAY FOR
UTILITY LINES ITYP}

LEGEND

] 1 - oax-Twip ForesY

F5X] T - HEMLOCK-NORTHERN HARDWOOD FOREST

TII- SUCCESSIONAL COMMUNITIES ASSOCIATED WITH LANDFILL
I ~ DISTURBED FOREST AND FOREST EDGE

KX v -cunma ’

—-— PROPERTY LINE

—-— EDGE OF WATER, CREEK

1

RAMAPO
LANDFILL
PROPERTY
LINE

SCALE

500

1000 FEET

COVERTYPE MAP
RAMAPO LANDFILL

URS FIGURE 3-1A

CONSULTANTS. INC.




dominants elsewhere. Beneath stands of pure hemlock, undergrowth is
sparse. .Where the canopy is varied, there is an understory which includes

dogwood and sassafras.

‘This forest type is apparently secure throughout New York State and
the world (NYSDEC, 1988). | |

III: Sucéessional Communities Assoéiated with the tanafill -
Herbaceous growth and low-growing shrubs éover most of the landfill
surface, except in a few isolated areas where invasive woody plants have
become established, and a small, unvegetated afea'in the northwestern
poffion of the site, where activity continues next to the baler building.
Herbaceous plants.range from those adaptéd to dryer soils (goldenrod,
white clover, cinquefoil, birdsfoot trefoil) to those favoring wet soils
(Phragmites spp.). Hydrophytic species often occur in small, distinctly
defined outcroﬁs, within areas of mesophytic species. Herbaceoﬁs growth
‘over most of the landfill is thick and tall by the end of the growing
season.. Shrubs and woody ﬁerennial vines include virginia éreeperr
raspberry, rose, grape vine, poison ivy, and eldérberry. Larger woody
species include eastern cottonwood, black willow, smaller willow species,

black locuSt, ailanthus, and red mulberry.

Woody piants dovhot appear to be colonizing the landfill rapidly..
The stands of trees are isolated and relatively distinct, without
bordering areas of significant sapling growth. The slower growing
hardwood species (tulip tree, shagbark hickory, downy juneberry) are
beginning to establish themselvesgon the'easterﬁ border of the landfill.

IV: Disturbed Forest.and Forest Edge - The banks of the Ramapo
River and the edges of forest adjacent to clearings and developed areas
are still dominated by oak and maple, but also contain invasive species.
These include willow and cottonwood, as well as vines, smaller trees,
shrubs, and ground cover. The principal agent of this disturbahce is
3-6
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clearing of land, allowing light to enter the forest beneath the canopy
and fostering the growth of species normaliy not able to survive in a
mature canopied woodland. Powef line rights-of-way are kept free of
taller trees, and are therefore.non-sugéessional shrublands dominated by
shrub Qilldws, downy juneberry, smaller shrubs and herbs, Phragmites,

‘raspberry, and rose.

V: Cultural Areas -.These occur in the southwestern portion of the
area delineated for covertype identification. All are actively
maintained: lawns, roadsides, roads, parking lots, buildingé, etc. Small;
wooded areas may be found within this community, but they are less

Aeffeétive as habitat than the surroundiﬁg forest because of their
isolation. This group of communities does not suﬁport the diverse

flora/fauna that the surrounding forest does.

3.5.2 Special Resources

According tovdocumgnts supplied by the New York State Natural
Hefitage Program, the landfill is in the historical range of a sub-species
of the Eastern qudrat, Neotoma floridana magister, listed by NYSDEC as
endangered in New York State. The Natural Heritage Program ranking
indicates that it is apparently secure globally, but that it is in danger
of extirﬁation within New York State. The ranking also indicates-that
there is a question as to the. quality of the taxonomic entity.
Southeastern New York State is the northermmost part of its historical
rahge,_which extends in a band west of the Appalachian Mountains into
Tennessee and Alabama (Hall and Kelson, 1959). No feliable sightings of
this animal have been made in New York State in two years (Peter Nye,
1990). ' : ’

The Eastern Woodrat is primarily herbivorous, preferring green

leaves to seeds and nuts. Its habitat is within rocky outcrops or boulder
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‘fields. For this reason, it is unlikely to occu:‘on or in the immediate
vicinity of the landfill (Peter Nye, 1990). No other NYSDEC rare,
threatened, or endangered species or critical habitats are known to occur
within a two-mile radius of the landfill, or within nine miles downstream

'_of the landfiil.

According to the US Fish and Wildlife Service, there are no
federélly listed or proposed endangered or threatened species withiﬁ the
project impact area (letterAfrom R. Nunes, USEPA to K. McCue, NYSDEc;
September 9, 1991).

No NYSDECFregulated wetlands occur within nine miles downstream of
the site, though several occur within a two-mile radius, either upstream
of the site or on a different watershed. These wetlands énd their NYSDEC
classifications, shown on Figure 3-2, are presented below (where a Class

I is the highest classification):

Designation : Class
sL-2. 11
SL-3 . ) I1I
SL-4 _ : I
SL-9 ' 111
TH-23 11

In response to an NYSDEC request for a wetlands assessment at the
Ramapo Landfill site according to the Federal Manual for Identifying and
Deiineating Jurisdictional Wetlan&s (USACE, USEPA, USFWS, USDA-SCS,
January, 1989); URS has taken data gathered during the Habitat-Based
" Asséssment for this'site,'and,_utilizing the data, performed a desktop
evaluation according to the methods prescribed in this manual. Thé
evaluation was ﬁerformed over the area presented in Figure 3-1 of the RI

report, which depicts soils encountered on the site and adjacent areas.
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In the Habitat-Based Assessment, - the Ramapo Landfill site was

‘apportioned into five ecological communities corresponding to

classifiqations found in Ecological Communities of New York State (NYSDEC,
1990) . These were (1) oaketﬁlip.forest; (2) hemlockfnorthern hardwood
forest; (3) successional communities (old field); (4) disturbed forest and.

forest edge; and (5) cultural.

» Each of the first three ecological communities was evaluated
according to the methodology prescribéd in the Federal Manual. Community
4, being a combination of communities 1 and 3, was not separatéiy
evaluated, nor--due to the virtual impossibility of making a desktop
evaluation of such an area--was the cultural community evaluated.

Delineation of ecological communities is shown on Figure 3-1A.

While the dominant plants of each ecological community encountered
in the study area do include potentially hydrophytic species, the:
vegetation criterion was clearly met only for ecological community 3,
namely the successional communities, where greater than 50 percent of.
dominant species were potentially hydrophytic. Despite the occurrence of
hydric soil in a small afea of community 1, neither the vegetation nor the
hydrology criterion was clearly met where this soil unit occurred. The

hydrology criterion was not met in any ecological community examined.

In summary, the wetlands assessment performed according to the
Federal Manual has shown that, since all'three criteria were met in no
single ecological community on or near the Ramapo Landfill site, no
jurisdictional wetlands exist in the are; assessed. Data forms for
Routine Onsite Wetlands Détermination may be found for ecological
communities 1 through 3 in Appendix N. -

.The USGS. has identified a wetland near the headwaters of
'Candlebrook, off the property and east of the Baler Building, as shown on
Figure 3-2 (USGS, 1982). Sheet 6 of the USGS report identifies the area,
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which is less than 10 acres in size, as "water and wetlands”. As the USGS
may have had more site-specific information to identify such a wetland, we
will consider there to be a wetland onsite until a complete wetland

delineation is performed.

3.5.3 Resource Characterization

The quality of the area surfounding the landfill as wildlifé habitat
is° such that there may be few, if any, animal or bird species common to
southeastern New York State which do not occur'there_(Scétt Smith, 1990).
One exception may be beaver; which could find adequate habitat upstream or
north of the site, but would be very unlikely to be encountered on the

site or downstream of it due to the proximity of human activity.

The quality of terrestrial habitat on and around this site has been

estimated based upon three factors:

A.  Much of the forest surrounding the landfill is mature and has
been allowed to grow without significant disturbance for 50 to 100 years.
‘A portion of the forest upgradient of the landfill had been logged through
"the mid 1980s, to a limited extent. The oak,'hickory, tulip tree,
sycamore, and juneberry provide food for a wide variety of birds and
mammals. Mature forests support a wider vafiety of birds and animals than

younger woodlots common near human habitation.

B. The forests surrounding the landfill are extensive. The
landfill is atvthe southern tip of a large area of relatively undeveloped
land.- This area is contiguous_ﬁith Harriman State Park,vwhich itself
contains 46,000 acres of mostly undeveloped land. Thé effect of this is
to allow the presende of species which are unable to co-exist with man, or

which have large habitat requirements.
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c. There is a lack of human activity within the area. Few roads

exist im the undeveloped area north of the landfill.

The disturbed communities (Types III and>IV) add to the value of
this area as habitat. The variety and lower height of many invasive
species provides quality,winter‘food for deer, rabbit, and many bird
~ species. ‘Animals and birds séen on the landfill by URS personnel during
the RI/FS field work include deer, rabbit, duck, turkey, Canada goose,

mink, raccoon, opossum, and various species of snakes and songbirds.

Streams in the area provide habitat for several fish spécieé. These
include some game fish, although neither Torne Brook nor the Ramapo River
are classified by NYSDEC as trout streams. As stated previously, the
Ramapo River and Torne Brook are classified as Class A and B waters,
~ respectively. Information on fish pfesentAin the Ramapo River and Torne
Brook has been obtained from stream surveys conducted by the NYSDEC
. Division of Fish and Wildlife. Surveys in the Ramapo River were conducted
in 1936 both upstream and dowﬁstream of the conflueﬁce with Torne Brook,
and in 1983 and 1988 upstream (in slightly different locatioms).
Additionally, a visual survey of Torne Brook was performed in 1936. All

surveys were performed in July.

The NYSDEC surveys include data on water characteristics (pH,
alkalinity, etec.), stream size and characteristics (flow, degree of cover,
etc.), and fish captured (the ‘quantity, size and species). The number of

each species of fish captured in each survey is summarized in Table 3-1.

‘Since no comparative surveyé were performed in the Ramapo River
downstream of Torne Brook in either 1983 or 1988 no effect of the landfill
on fish populations may be inferred. However, the data may be used as
indicators, at least, of the type of fish likely to inhabit the river near
the landfill, which could be affected by contaminant loadings to the

river. -
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TABLE 3-1

SUMMARY OF RAMAPO RIVER FISH SURVEYS

Scientific Name

Common Name Downstream Upstream
1936 1936 1983 1988
Amblopites rupestris rockbass 3 1 8
Catostomus commersoni white sucker 1 - 13 3 C 2
Erimyzon oblongus creek chub 1
sucker
Etheostoma olmstedi tesselated 8 1 4
(Boleosom nigrum olmstedi) darter '
Exoglossum maxilingua cutlip minnow 3. 2 3 15
Lepomis auritus redbreast 1 8
sunfish
Lepomis gibbosus pumpkinseed 2
(Eupomotis gibbosus) ‘
Lepomis macrochirus bluegill 2 1
Micropterus dolomieui smallmouth 6 7
: : bass
Micropterus salmoides largemouth 1 2
(Aplites salmoides) bass
Notropis amoenus comely shiner 2
Notropis cornutus common shiner 19 3 22 11
Rhinichthys atratula blacknose 35
(Rhinichthys a.atronasus) dace
Rhinichthys cataractae longnose dace 1
Salmo trutta broﬁn'trout 1
Semotilus corporalis fallfish 17 10 29 4
(Leucosomus corporalis) : '
Crayfish spp. crayfish 2 1
RAM 001
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In accordance with tﬁe descriptions contained .ini "Natural and
Cultural Ecological Communities of New York State" (NYSDEC, 1988) the
Ramapo River is best described as a "mid-reach stream". . This stream type
has a well defined pattern of alternating pool, riffle and run sections,
and primarily'lateral'erbsioh. Seven of the 16 species characteristic of
this community type have been found in one or more of the fish surveys

reported here.

The 1936 visual survey of Torne'Brook had no formal fish count, but
a few blacknose dace were noted, and it was observed that the stream
appeared aBle to éupport trout. The cooler water, steeper gradient and
presence of blacknose dace indicate that this is a "rocky headwater

stream" (NYSDEC, 1988).

3.5.4 Effect of the Landfill on»Past and Present Ecology

The vegetation surrounding the landfill, including that found in
areas downhill and downgradient of the site, appears lush and healthy. No
stressed vegetation was apparent in these areas during the field

identification.

_ The construction of the landfill destroyed the>exi$ting vegetation
on the site and in immediately adjacent areas. Several large, standing
dead trees exist south of the fill area, probﬁbly killed by physical -
damage during landfilling activities. In these areas, as noted in Section
3.5.1, regrowth varies from short herbaceous plants to colonies of

invasive woody trees.

Birds, fish, and animals of the area are potential bioaccumulators
of any persistent chemicals that may be present in the fill. Deer tracks
were observed'near'ponded water on the landfill surface; é duck was seen
swimming in onsite water. At least one rabbit warren exists in the small

gully between the northern and southern fill areas. Canada geese and
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goslings were seen at the edge of the leachate pond on Torne Valley Road.

Songbirds may be assumed to be eating the many berries produced by the

vines and shrubs on the landfill cover. At this time, however, effects of .

any contaminants on the fauna of the area have not been do;umented._
3.6 Surface.Water szrologi andVWater'Usagé
3.6.1 .R;nn'apo River
The ddminant surface water feature in the vicinity of the landfill

is the Ramapo River (Figure 3-3). The river originates near Harriman, New

York and drains an area of about 95 square miles in New York State before

it eﬁte:s New Jersey. The river flows generally to the south through the

‘Ramapo River Valley, passing within 400 feet of the landfill proper. The

average daily flow is 110 million gallons per dayb(mgd). The maximum

recorded flow was 6,300 mgd (April 1984). The minimum recorded flow was

4 mgd.

Stream profiles were taken by URS across the Ramapo River on two.

days in October 1989. Profile locations are shown on Figure 3-3, and

actual profiles on Figure 3-4. VWater depché'ih the River are shown as

relative from the top of water surface and were not surveyed at the SVP
locations. Similarly; River widths were measured but not surveyed. At
locations SVP-6 and SVP-7 (which were taken at almost identical locations
just downstream of the site) the river is approximately 60 feet wide. On
October 25, 1989, discharge was calculated at 543.18 cfé (350 mgd), and at
316.43 cfs (200 mgd) five days later, on October 30, 1989. [Note that the
difference in river profiles between locations SVP-6 and SVP-7 is due to

the presence of boulders along the river bed.]

The elevation of the Ramapo River was surveyed at SG-2 (near the
confluence with Torne Brook) and at a point upstream (SWE-1). Locations

~are shown on Figure 2-2. [All measured water levels are presented in

3-13

T00 WvY

GESO



A- 3191

s

" MONITORING WEIR
AND STATION

—&_ £
' Q‘."ff’o

\ © sv-940,,_  RAMAPO
_ AR Lt 7 ,( LANDFILL

: T SITE
SvV-96 @ - _/_ / ‘

SVP-I

osv-85
x| osv-84
3
S
[ . . ’
g LEGEND
E ®SV-84 RAMAPO VALLEY WELL FIELD
PRODUCTION WELL
»— SVP URS STREAM VELOCITY
. @SV-99 > PROFILE LOCATION E
PW-1 RESIDENTIAL WELL
o
o
-
. ®SV-100 o
(8]
w
N
£ GAGING S 0 500 1000 FEET
STATION
"URS MAP OF SURFACE WATER FEATURES | FIGURE 3-3
CONSULTANTS. 1nC. I . .




1C-1B9\" 20" 3/26790

DEPTH (F

DEPTH (FEET!)

”

LESO

EAST WEST
2.0 2.0
/
0.0 - S - e 7 -f oo
= P :
’/.“1/
i
///‘
//
2.0 / 2.0
R /
V0. | ) ] o Z I | ) | 4.0
0.0 10.0 20.0 300 ' 400 50.0 60.0 70.0 80.0 90.0
DISTANCE (FEETI
LOCATION 6 - RAMAPO RIVER
Q = 54318 FT3/SEC
ON 10/25/89
EAST _ . WEST
20 o —o 2.0
0.0 -\\\ =L -§ o0
2.0 ™~ // -1 20 .
\_/,,_. / NOTE: ALL PROFILES LOOKING DOWNSTREAM,
/, LOCATIONS WERE NOT SURVEYD.
- : v .
4.0 | | | l / | | 4.0
0.0 10.0 20.0 30.0 40.0 50.0 . 60.0 70.0
DISTANCE (FEETI
100 WWH LOCATION 7 - RAMAPO RIVER RAMAPO RIVER PROFILES

Q = 316.43 FT3/5EC
ON 10730 /R9

"URS

l FIGURE 3-4




‘Appendix G.2.] On October 25, 1989 the River elevation was 293.99 feet,

and on October 30, 1989 293.20 feet. In general, there was little change
in the river level between October 1989 and May 1990 adjacentvto the site,
varying between 292.81 feet and 294.03 feet. .

The Ramapo River is a NYSDEC "Class A" water Body, meaning that its
best usage is as a source of water supply for drinking, culinary, or food
processing purposes, and any other usages. It should be noted, however,
that'-two sewage diépdSal facilities discharge into the Ramapo River
upstream from the site. The Village of Sloatsburg operates a plant for
about two dozen homes and discharges treated sewage approximately one mile
upstream. In addition, the Orange Cqunﬁy Sewer District, which serves a
number of Orange County municipalities, -discharges at Harriman within

fifteen miles upstream from the site.
3.6.2 Torne Brook

-Torne Brook, an elongated dendritic stream, originates in the Ramapo
Moqntains.approximately 2;5 miles uﬁstream of the site. ‘At several
locations it flows within fifty feet of the limits of _£fill before
dischérging into the Ramapo River just west of the site. It has'é
drainage area of about 2.6 square miles. Backwaters from the Ramapo River
flood into the mouth of Torne Brook at high flows. Three stream profiles
were developed across Torne Brook from field measurements (not surveyed)

in October 1989. SVP-3 and SVP-4 are located near the northern portion of

the landfill (Figures 3-S5 and 3-6). Profiles across these locations show

the brook to be approximately twenty feet wide, and generally one foot
deep or less. Discharge across SVP-3 was calculated at 7.24 cfs (5 mgd),
and across SVP-4, was 11.69 cfs (8 mgd). At SVP-S,»stt upstream of the
discharge to the Ramapo Rivef,’Torne Brook is narrower (approximately 13
.~ feet wide) and deeper (about two feet deep). Discharge was calculated at

16.05 cfs at SVP-5. The 100-year floodplain for Torne Brook, as shown in
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sections of subsurface collector may bevberiodically'ébovg the water
table. Such a condition would provide a pathway for collected leachate to
discharge into the overburden rather than to flow to the leachate holding
pond. This was further evidenced by the preseﬂce of dry sections in the

collectors (MH-A-6, MH-CLZ) on 9/11/90 detailed in Appendix G.2.

Sections and profiles through the collectors are provided on Figures
3-19, 3-20, and 3-21. As shown on Figures 3-20 and 3-11, there are
several locations where the collectors appear to be above the water table.
Such a condition is of particular concern for the deep collector in the
areas of perforated pipe located between MH A-9 and MH A-10, and between
MH A-6 and MH A-7. This condition will have to be investigated more fully

through periodic water level monitoring in the manholes and the monitoring

wells. The water levels should be confirmed and the seasonal fluctuations
of the water tables defined. If indeed leachate is discharging from the
collection system to the overburden, a modification of the system may be

warranted.
3.8 Water Balance

The groundwater regime of shallow aquifers is controlled by local
climatic conditions (precipitation, evapotranspiration) and
geomorphological features (sdil type, vegetative cover, and ground surface
.slope). These factors affect the amount of infiltratibn that enters the
groundwater system. The objéctive_of the water balance analysis was to
establish an infiltration rate considered to be representative of existing
conditions at the RamapoLLandfill site. Once water infiltrates the
landfill it adds to the amount of leachate generated by the landfill. The
water balance analysis is based upon the methods developed by Thornthwaite
and Mather (1955) and Fenn et. al., (1975). '

Precipitation figures for the water balance analysis were taken from

historical rainfall data for the area as presented in Section 3.2.
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Surface runoff was assumed to be 50% as suggested by a LJA report (1978)
This value is acceptable given the large slopes at the site. Using the
infiltration was calculated

difference betweenbprecipitation and runoff,
by the water balance method. Table 3-7 summarizes the results of the

water balance analysis.

‘ To determine infiltration to ehe landfill under capped conditions
version. IT of the Hydrologic Evaluation of Landfill Performance (HELP)

model developed by the US Waterways Experiment Station for the USEPA
(Schroeder et al, 1983) was ‘used. Discussions on the HELP model runs are
presented in the Feasibility Study where they are 1ncorporated into the

remedial design.
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TABLE 3-7
WATER BALANCE SUMMARY

Annual Precipitation: 40.2 inches
Surface Runoff: 20.1 inches
Evapotranspiration: ~ '16.9 inches
Infiltration: | o 3.2 inches

(50 percent)
-(42 percent)

(8 percent)
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4, ENVIRONMENTAL QUALITY

This section presents analytical data from the sampllng performed
durlng the RI at the Ramapo Landfill site. Thls data is used to describe
the nature and extent of contamination at the site on a media-specific
basis. The media sampled during the investigation were soil, groundwater,
surface water,ASediments, and air. URS attempted to take the two phases
of samples six months apart so as to be represent&tive of more than one

season. Please note that all tables in Chapter 4 have been included at

the ehd_bf the chapter.

(Please note that the use of the words onsite and offsite throughout

" this report are to depict the area within the property lines shown on

Plate 1, and are not intended to convey the meanings defined in the

:National Contingency Plan (NCP).)

"In addition to analytical data, 'Aﬁplicable or Relevant and
Appropriate Requiréments (ARARs) and To-Be-Considered Material (TBCs) are
also pfesentéd. ARARs for the Ramapo ALandfilli were compiled in

cooperation with the NYSDEC, NYS Department of Health, and the USEPA. 1In

‘assessing the extent of contamination, potential environmental and public

health risks, and the feasibility and implementébility of remedial
alternatives, three categories of ARARs are normally considered. These
categories are>chemical-specific, location-specific, and action-specific
ARARS. Chemical-specific ARARs are héalth-'or risk-based numerical values
for specific chemicals develdped_and promulgated by Federal and State
agencies. These values establish the acceptable amount of concentration
of a chemical that may be found in, or discharged to, the ambient

environment. Chemical-specific ARARs are presented for each media in the

- following sections. Since location-specific and action-specific ARARs

" pertain to remedial acpivities; they will be presented in the Feasibility

Study.
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4,1 Surficial and Subsurface Soil

Surficial soil, including waste and subsﬁrface soil samples, was
‘taken as part of the RI.at the Ramapd'Landfill. The rationale for
establishing each of the sampling locations may be found in Appendix I,
entitled Environmental Sample Descriptions. Samples were taken as
compbsites (excluding the portions to be analyzed for 'volatileé) at
locations considered representative of generalized areas (i.e. backgfound,
northern lobe, southern lobe, between lobes, etc.) across the site and

vicinity. Due to the diversity of sample locations and results, surficial

soil and waste samples are discussed independently, rather than being

grouped tbgether. Sample locations are shown on Figure 2-2 and Plate 1

located at the end of the report.

During the first phase of the investigation, five waste samples.

(SPS-1 through SPS-5), five surficial soil samples (SPS-6 through SPS-10),

vand seven soil bbring samples (GW-1-SB through GW-5-SB, GW-7-SB, and GW-8-

SB) were sent to the laboratory for analyéis. All samples were analyzed

for TCL volatiles, semivolatiles, pesticides/PCBs, metals, cjanide, total

phénols, and several miscellaneous inorganic parameters. Additionally,
the five waste samples were analyzed for the RCRA hazardous waste
characteristics of ignitability, corrosivity, reactivity, and EP Toxicity.
Results are presented in Tables 4-1, 4-2, and 4-3, for the waste,

surficial soil, and subsurface soil samples, respectively.

During the second phase, SPS-6 was resampled .and analyzed for

volatiles and semivolatiles because those fractions had been rejected

during the first phase data audit due to laboratory holding time
violations. Results for SPS-6 re-sample are presentéd in Table 4-4. No
additional onsite surficial or subsurface soils were sampled during the

second phase.
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At the request of NYSDEC a surficial soil sample was taken offsite
in the Qicinity of monitofing'well GW-10, where a leachate seep was
obéerved. Ihis soil sample was labeled LSMW-10 and iocated in an offsite
area between:the landfill and the’Ramapo>River, on pfoperty owned by the
Ramapo Land Co. ﬁThis area had béen historically used by the. previous
landfill opérator as a staging and storage area. It was the subject of an
investigation in 1980 by the Rockland County Health Department following
allegations that hazardous waste was being buried in this area. Another
investigation was performed in 1987-1988 by NUS Corp. from which the
report entitled "Final Draft Site Inspection Report Torne Mountain Sand
and Gravel aka Ramapo Land Company" was written. This report discusses
fesults‘from béth of thése investigationé which héve been summarized in
Section 1.2.4 of this RI. Results indicated the presence of metals in soil
and liquid from above-ground drums, and kerosene in a raw water sample.
(It is not known if éther matrices were analyzéd for.) Metals detected
included cadmium, chromium, copper;_irén, lead, manganese, and zinc. The
maximum concentration réported was for lead at 320 ppm. The historical
use of this area will be considered in evaluating the preseﬁce of

contaminants in Sample LSMW-10 attributable to the landfill.

Results for LSMW-10, which was analyzed for volatiles, semi:

volétiles, pesticides/PCB, and metals are_preéénted in Table 4-4.

4.1.1 Results of SurficiaIFSoil Sampling

SPS-9 is considered to be the background surficial soil sample’

representative of natural conditions in the vicinity>qf the site. No
organic éompounds were detected in this sample. Eighteen of the 23 metals
analyzed for were detected. They ranged in concentration from 0.55 ppm
(Selenihm) to 21,300 ppm (iron). Results of the remaining soil samples
will be compared to this background soil sample in order to determine

whaﬁ, if any, contaminants the landfill may be contributing to surrounding

- soil.

4-3

100 Wwy

2890



ne

SPS-1 was obtained near Torne Valley Road downslope of the northern
lobe in an area where high HNu readings had been observed during the soil
gas study. No organics were detected in this sample, however. Metals

detected were within one order of magnitude of those detected in SPS-9,

"~ with the exception of cadmium>(at 1.2 ppm) and calcium (at 10,000 ppm);.

SPS 2 was also located in an area of high HNu readlngs in between

the northern and southern lobes. No:volatiles were detected. -Eleven

semivolatiles were detected up to 440 ppb (fluofanthene). No pesticides
or PCBs were detected. Metals detected were within one ‘order of magnitude

of those detected in SPS-9 with the exception of beryllium (at 0.24 ppm).

SPS-3 was located near Torne Valley Road downslope of the southern

lobe and adjacent to the location of the former holding basin. One

~volatile, 1,1,2,2-tetrachloroethane, was detected in this sample at a

concentration of 2 ppb. ,Tﬁelve semivolatiles were deteéted at
cthentrations up to. concentration of‘ 160 ppb (fluoranthene). One
pesticide, heptachlor epoxide, was detected at 26 ppb. Metals detected
were all at concentrations approx1mately the same as those detected in
SPS-9.

SPS-4 was taken on the sideslope of the southern lobe in an area of
hlgh HNu readings. Five volatiles were. detected in this sample at
concentrations up to 730 ppb (chlorobenzene). Fourteen semivolatiles were
detected at concentrations up to 1,100 ppb (naphthalene). Many of the
semivolatiles detected were dissimilar to those found elsewhere on the

site, which may indicate a separate source area on the landfill. No

pesticides or PCBs were detected. Metals detected were within an order of

magnitude of those detected in SPS-9, with the ekception of ‘cadmium

(measured at 9,390 ppm).

SPS-5 was-a saﬁple of paint sludge located offsite across Torne

Valley Road. A number of paint sludge areas were seen offsite in the
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vicinity of the landfill. Three volatiles were detected at concentrations
up to 110;000 ppb (total ﬁylenes). Four semi-volatiles were detected at
concentrations up to 16,000 ppb (naphthalene). One pesticide, Heptachlor,
was detected at 4 ppB. Of the nineteen metals detected, eight (antimony,
‘barium, cadmium, " chromium, copper, lead, seleuium zine) were at
concentrations greater than an order of magnltude of those detected in
SPS-9. The results of the RCRA hazardous waste characteristics testing
the sample from SPS-5 failed the test for the characteristic of
1gn1tab111ty, that is, the flash point was less than 140°F.  The NYSDEC
decided to remove the paint sludge at SPS-5 as well as from additional
areas offsite where paint sludge had been found. The removal was
* undertaken in the Fall of 1990, .wheh approximately 36 cy of soil and paint
sludge were excavated and dlsposed of in Clarkstown Landfill by the
NYSDEC. As the paint sludge found at SPS-5 has already been removed from
the surface in the vicinity of the site, contaminants only detected in
this sample are not further con51dered in the remainder of the RI or the
FS. In partlcular, data from thls sample was not used in the Health Risk
Assessment to evaluate exposure concentrations for exposure pathways

relating to surficial soil.

SPS-6 and the SPS-6 reéamples were obtained in the vicinity of the
weigh station. No volatile organics were detected. Eleven semivolatiles
were detected at concentrations up to 160 ppb [bis(2-ethylhexyl)
- phthalate]. Three pesticides were also detected in SPS-6 (resample),
gamma-chlorodane concentrations reaching 20 ppb. Metals detected were
almost all on the same order of magnitude as those detected in SPS-9, with
the exception of cadmium (at 1.7 ppm) and calcium (at 9,580 ppm). The

value for pH at this location was anomalously high (8.28).

SPS-7 was obtained in the vicinity of the_leachate holding pond. No
organics were detected in this sample. With the exception of cadmium
(measured at 0.84 ppm), all metals were within one drdet of magnitude of

those detected in SPS-9.
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SPS-8 was obtained in the vicinity of the pistol range. No organics
were detected in this sample. All metals detected wefe at concentrations

approximately the same as those measured in SPS-9.

sps;1o was obtained within the fenced area surrounding the Baler

Building. No volatiles were detected in this sample. Thirteen semi-

: volatilés were detected at conééntratibns up to 320 ppb [bis (2-ethyl-

hexyl)phthalate]. No pesticides or PCBs were detected. Metals detected
were within an order of magnitude of those detected in SPS-9. The value

of pH at this location was anomalously high (8'55)~'

During.the installation of offsite monitoring welliMW-IO, a leachate
seep was observed. LSMW-10 is a sample of the surficial soil in this
area. (Thié sample was collected instead of a leachaté sample because
there was insufficient leachate to allow the collection of a liquid

sample.) No volatiles were detected in this sample. Ten semivolatiles

were detected at concentrations up to 130 ppb (fluoranthene). One

‘pesticide, gémma-chlordane, was detected (at 4.5 ppb). Four metals

(beryllium, cadmium, calcium, and mercury) were detected at concentrations

greater than an order of magnitude above those detected in SPS-9.

4.1.2 Summary of Surficial Soil Data

Volatiles were not determined to be a widespread contaminant in the
surficial soil and waste ‘samples. They were detected only in SPS-3 and

SPS-4, and at concentrations less than 1 ﬁpm.

Semivolatiles were detected across ‘the site. The most frequently
detected semivolatile compounds, which was be generally grouped as
polyéyclic aromatic hydrocarbons (PAHs), were detected in samples from
SPs-2, -3, -4, -6, -10, and LSMW-10 (high concentration 130 ppb). Their
presence in LSMW-10 indicates that contaminants have migrated offsite

through either surface water runoff, or erosion. The non-PAH
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semivolatiles detected in SPS-4 may indicate the presence of a separate

source in this area resulting from the landfill.

Pesticides were not determined to be Qidespread across the site.

Heptachlor epoxide was detected in SPS-3; dieldrin, alpha- and gamma-

chlordane'iin SPS-6; and gamma-chiordane in LSMW-10, at a maximum

concentration of 26 ppb.
No PCBs.were detected in surficial soil at the site.

Several metalé considered attributable to the landfill were detected

in samples across the site. Cadmium was detected in five samples, calcium

in three and beryllium in two. Mercury was also detected in LSMW-10 but

was not detected in any other soil samples (surficial or subsurface)

onsite.

Upward vertical gradients prevail in the area where sample LSMW-10
was taken near monitéring wells MW-lOQ/S and MW-10R. PAHs and the
pestiéide detected in LSMW-10 were not detected in either MW-100/S or MW-
10R. Metals concentrations in LSMW-10 were significantly higher in LSMW-
10‘ than in MW-100/S or MW-10R. This impliés that contaminants in
surficial soils in this area are not being tranéported via groundwater.
Similarly, the leachate pond is not contributing to contamination of this
area as leachate pond water (samples LIN and LEF) and sediment (sample
LPSS-1) did not show contamination at these levels. Samples which showed
contaminantsvat levels generally similar to those in LSMW-IO were SPS-6,
§S-3, and SS-4. Therefore, it is assumed that contaminated surficial

soils from the landfill are contributing to contamination in this area.

4.1.3 Results of Subsurface Soil Sampling

\

~ Seven subsurface soil samples were taken from the monitofing well

borings installed during the first phase. MW-5-SB may be considered to be
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Figure 3-7, is taken from the Federal Emergency Management Agency (FEMA)
Flood Insurance Rate Map for the Town of Ramapo (FEMA, 1989).

The elevation of Torne Brook was éurveyed at -SG-1, within ZQO feet

of its confluence with the Ramapo River, and at two additional locations

further upstream (SWE-2, SWE-3). Locations are shown on Figure 2-2. All
water level measﬁrements‘are presented in Ap?éndix G.2. On October 25,
1989 the stream elevation at SG-1 was 296.15 féet,iand on Octoberv30,
1989, 296.05 feet. In general there was little change in the water level
between October 1989 and May 1990, stream elevation varying between 295.87
feet and 296.67 feet. '

Torne Brook and its tributaries are NYSDEC "Class B" watersAﬁeaniﬁg

" that best usage is for primary contact recreation (i.e. swimming) and any

other uses except as a water supply for drinking, culinary, or food

processing purposes.

A3.6.3 Site Drainage

Drainage at the site follows the topography, which steeply slopes

towa:d Torne Brook and the Ramapo River. Candle Brook traverses the

_ northern end of the site and flows into Torne Brook. A profile across

‘Candle Brook (SVP-1) showed it to be narrow and shallow (less than one
foot wide and one foot deep). The discharge at SVP-1 was only 0.9 cfs.
SVP-2 was located at a culvert beneath Torne Valley Road near Candle

Brook’s confluence with Torne Brook.  A profile across this area was not

developed. Discharge calculations indicated that flow was less than 1 cfs

at SVP-2.

Two additional swales drain the area around the landfill. The first

‘nearly parallels Candle Brook in the northern portion of the landfill and

J,

the second conveys surface water “away from Torne Brook in the southern

portion of the site.
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Upgradient diversion trenches have been constructed along portions
of the .southern property lines. These trenches, which are properly
maintained (cleared of vegetation), help to convey surface water runoff

from upslope areas away from the landfill.

A surface water collector has been installed along the downgradient

edge of the site. The system comprises a concrete surface collector
which runé frbm a point near the northern edge of the site, and follows
along the access road, to a catch basin inlet. The collector is connected
to the leachate holding pond by a six-inch force main. A 48-inéh pipe,
whose purpose is the conveyance of overflow during periods of heavy water
runoff, from the concrete collector, leads to Torne Brook. The holding

pond is directly discharged to the Suffern Wastewater Treatment Plant.

3.6.4 Water Usage

Ten production (water supplY).wells operated by the Spring Valley
Water Supply Co. and serving a population of over 200,000 (referred to as
the Ramapo Valley well field) are located along the Ramapo River both

upstream and downstream of the site. The wells, which range in depth from

71 to 127 feet, are éompleted in the Ramapo Valley Aquifer (Leggette,

Brashears, and Graham, Inc., 1982). Well SV-94 is located west of the
landfill across the Ramaﬁo River, and is the furthest inland. The
screened ihterval is in.gravei"between/62.5 and 99 feet. The well screen
terminates at the top of bedrock. It is a 14 inch double cased well whose
capaciéy is reportedly 900 gpm. The closest of these wells to the site
(SV-95 on Figure 3-3) lies appfoximately 500 feet west of the site on the
west bank of the Ramapo River. The screened interval is between depths 59
and 89 feet, approximately one foot above top of bedrock. It is a 14 inch
double cased well whose capacity is reportedly 500 gpm (Leggette,
Brashears & Graham, Inc., 1982). SV-96, the next pfoduction well
downstfeam, aiso is 14 inches, double'caséd, and has a 500-gpm capacity.

‘Its screened'interval is between a 55.5 and 84 foot depth, at an unknown
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height above the top of bedrock. These wells were dfilled in 1978 and
pumps were set in 1980 even though the Spring Valley Water Company was one
of the first to note, in 1979, that contaminants appeéred to be migrating
from the landfill (see Section 1.2.4).

| The averége supply capacity of the Ramapo.Valley well field is
considered to be 8 to 10 ﬁgd with a maximum capacity of 14 mgd. The Well
Field is subject to conditions of its permit, which require partial or
complete shutdown of the wells under certain conditions of low river flow.
Partial shutdown is mandated when flow in the rivef at the gaging station
_16cated between the NYS Thruway and the Village of Suffern is between 8
and 10 mgd. When the flow falls below 8 mgd, purping from the well field

must cease.

Torne Brook Estate, a residential apartment complex of 25 units, has

a water well 450 feet from the landfill that supplies:abdut 50 people. A
smaller apartmeht complex of 2 unité maintéins a water weil about 1,200
feet from the landfill. This well bresently supplies 5 residents. These
wells are designated as PW-1 and PW-2, respéctively, on Figure 3-3. Both
these wells are iocated between the landfill and ﬁhe Ramapo River on the

western side of Torne Brook.

3.7 Geology and detogéologx

Information presented in this section was obtained from a review of
available geologic reports, including USGS topographic and geologic maps
of the area, and data gathered during first and second field and

laboratory investigations of the site. Field investigations included

surface geophysical surveys, a soil boring program that characterized soil

and fill material at 31 boring locations, installation of 28 monitoring
wells and 10 piezometers, and hydraulic testing of water-bearing
formations. Geotechnical laboratory analyses were conducted on selected

subéurface»and surficial soil samples. Table 3-2 summarizes the results
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TABLE 3-2
SUMMARY OF GRAIN SIZE ANALYSIS
ID #: . Total % % Sand Total % Fines " Total
Depth Gravel " Coarse Medium Fine $ Sand Silt Clay $ Fines.
C-1% 17 1 16 13 25 54 24 5 29
0-6" :
GW-1 25 13 19 . 22 54 17 4 21
14.0-18.0' : : ' :
GW-2 19 15 17 21 53 23 5 28
9.5-12.5°' L
GW-4 ’ 13 12 14 29 55 28. 4 32
2.0-4.0" - N
GU-5 10 12 15 28 55 28 7 35
4.0-6.0' . '
GW-5 ' 34 14 11 19 44 19 3 22
30.0-32.0'
GW-7 45 14 17 17 48 6 1 7
16.0-22.0' B -
GW-7 ' 29 15 12 18 45 24 2 | 26
44.0-46.0" | : ‘
GW-8 -8 37 43 10 90 1 1 2
20.0-22.0" .
Gu-8 28 11 | 19 21 s51 17 4 21
[ 28.0-32.0 :

* Sample C-1 is a samplé of surface cover from the northeastern portion of the landfill.
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TABLE 3-2 (Continued)

SUMMARY OF GRAIN SIZE ANALYSIS

- ID #: Depth Total % Gravel Total % Sand Total % Fines
GT-1 Surficial 29.4 | 57.2 134
GT-2 Surficial 10.2 34.9 54.9
GT-3 Surficial 11.8 59.4 28.8
GT-4 Surficial 5.4 54.9 | 39.7
GT-S5 Surficial 20.3 49.6 30.1

6.9 51.3 41.8

GT-6. Surficial
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of the geOtechnical.testing. In-situ hydraulie conductivity testing (slug
testing). was conducted at each well. Pressure testing of bedrock was

completed in ten rock coreholes,

Results of the geophysical investigations are presented in detail in

Appendix B. Detailed logs of all sampled soil borings from this and

previous studies appear in Appendices C and L, respectively. Geotechnical

testing data may be found in Appendik I.

3.7.1 Regional Geology

The Ramapo Landfill is underlain by a sequence of unconsolidated
sediments which overlie bedrock of granitic aﬁd biotite gneiss.
Overburden sediments have resulted.from the combined forces of receﬁt
‘alluvial deposition from the Ramapo River and Torne Brook and glacier-
related deposition (from the Late Wisconsin Ice Sheét). The glacially-
derived sediments of Late Wiﬁconsin ége (Perlmutter, 1959) inclqde sandy
ablation tills, kame sands, and gravels (Moore, et al, 1982). 1In areas
adjacent to the Raﬁapo.River and Torne Brook, these deposits lie under a
cover of glacial outwash and recent alluvial sediments. The outwash and
alluvium of the Ramépo River Valley make up the Ramapo Valley Fill

Aquifer, from which most the community water is drawn.

The bedrock geology of the area is structurally complex. Faults of
Proterozoic, Paleozoic, and Mesozoic age cut through the fractured
Proterozoic metamorphic rock of the area. The area is subject to low-

level seismic activity centered around the Ramapo Fault, located 1.25

miles southeast of the site (Ratcliffe 1980, Isachsen and McKendree 1977).

\

3.7.2 Fracture Trace Analxsis

A fracture trace analysis was performed to supplement subsurface

information for the Ramapo Landfill RI/FS. Remote sensing techniques were
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employed for this task, usiﬁg a series of black and white and color aerial
photographs at various scales ordered from the USDA, USGS and the National
Archives and Records Administration. Regional geologic and topographic
maps, as well as available‘published information, were also used to
identify known or poténtial fault or fracture traces. Fracture traces
are found as linear features (lineaments) identified by geomorphic or
tonal variations on aerial photographs. . These features may.repfesent
geomorphology, although, they hay also be represehtative of surficial
expressions of subsurface structural features. Structural features such
as offset or displacement along geomorphic features, or anomalous stream
characteristics such as deflections, were also used as possible indicators
of subsurface structures. It must be noted that analysis of possible

fractures in this manner is by no means definitive.

Fault systems (including the Ramapo fault which is approximately
1.25 miles sputheast of the éite).have been identified within the Ramapo
area through detailed geologic mapping (Ratcliffe 1980, Isachsen and
McKendree 1977). The Ramapo fault strikes northe&st and dips steeply
southeast. Additional major faulting is found sub-parallel to the Ramapo
fault. Previous studies indicate that this faulting was produced by a
soﬁtheast-to?northwest éompréssion during the Greenville and Taconic
orogenies (mountain building events) which produced primarily reverse
faulting. Minor faults and lineaments are also found at secondary
orientations to the major faults in the region,‘ A pattern of low-level
seismic activity has been documented through a 30-kilometer wide zone
roughly centered on the Ramapo fault. This activity 1is reportedly
believed to be controlled by reactivation of the northeast-striking,
southeast-dipping faults. Many faults in the region are found intruded
during the Mesozoic Era by igneous dikes of lamprophyre, andesite, or
rhyoidacite (Ratcliffe 1980). ' ' '

In conducting the fracture trace analysis, a number of lineaments

were identified in the vicinity of the Ramapo Landfill (Figure 3-8). Most
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obvious is the Ramapo fault. Many additional lineaments are found in the
area, seme of which trend‘northeast similaf to the Ramapo fault, and
others of which aséume»secondary orientations. Host of these appear as
composite lineaménts; displaying both geomorphic and tonal variations.
Some appear to be erosional features, possibly structural drainage

controls such as fractures or faults. -Others show slight offsets in

topographic or geomofphic alignment, the magnitgderf which‘is'difficult '

to measure, indicating possible displacements along fracture surfaces.

Two lineaments have been observed within the immediate area of the
" landfill. The liﬁeaments.are based on features presented on air photos
which extend'a distance beyond the fill boundaries. The fracture trace
analysis was done using a series of air photos taken from 1952, prior to
) iandfilling, to 1987. Features noted'qn the early phoﬁos were also
transposed onto the report map. These features may not appear or méy not
appear as pronounéed on later photos due ﬁo landfill activities but the
subsurface structural feature we suggest may be present did not disappear
due. to surface activity. This is not an exact science and is merely an
attempt to identify poséible subsurface pathways. Regardless of whether
or not the lineaments identified are fractures, we know from drilling at

the site that many fractures are present and they transmit water.

6né lineament lies adjacent to tﬁe west side of the landfill and
trends northeést, similar to the Ramapo fault. This lineament may
represent faulting or other subsurface struECures,controlling deflections
in Torne Brook. The second lineament trends east-west and appears to
cross through the central portion of the landfill. This lineament
exhibits offset along geomorphic: features, which may also represent
faulting. As a potential fault this may represent 'a pathway for
contaminant migration offsite or to depth within the subsurface. Several
drilling locations were chosen in an attemﬁt to intersect these features
on site. Although no definite evidence of faulting was observed, rock

cores at locations MW-1, -3, and -5 revealed highly fractured zones.
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Additionally, results of the seismic refraction survey indicate shape
change in bedrock surface elevations in the area of borings MW-1 and 3
further suggesting possible faulting. A detailed discussion of these

findings is included in the following section.

3.7.3 Site Stratigraphy

A sequence of unconsolidated sediments ranging iﬁ thickness from 8
to 12 feet overlying granitic and biotite gneiss, was encountered in
boreholes drilled at the Ramapo Landfill ‘$ite. Figure 3-9 is a

~generalized geologic/hydrogeologic column for the site. Principal units
of thé section includé loose sands, dense sands, and both weathered and
competent bedrock. Cross-section locations are shown on Figure 3-10.
Géologic cross-sectiqﬁs are shown on Figures 3-11, 3-12, and 3-13. The
_units described- below are defined on the basis of composition, with
emphasis given to hydrologic properties. The units are described from

_youngest to oldest (i.e. shallowest to deepest).

(a) Fill: The fill encountered in borings at the Ramapo Landfill
is a heterogeneous mix of materials in a matrix that appears to be native
silts and sands. Fill material in P-1 includes paper, plastic, métal
- fragments, wood chips, and other municipal trash. Additibnally, although
not observed, the presence of industrial waste within the landfill is
probable. The f£ill appears to be confined to an approximately 50-acre
area east of Torne Vélley Road. The.fill surface may be topographically

divided into north and south lobes, separated by a deep valley. Maximum

“fill thicknesses have been estimated by URS at 70 feet in the southern

lobe and 80 feet in the northern lobe (see Figure 1-3); and by Velzy
Associates (1986) as 80 feet in the southern lobe and 90 feet in the

northern lobe. The northern lobe makes up roughly 5/8 of the filled area.

onsite. The southern.and eastern boundarigs of fill within‘thé‘northern

lobe were‘delineated during the Phase II EM-31 terrain conductivity survey.

(Appendix'B.Z).

3-21

100 wWvy

1SS0



AC-HUTINI"110° 3/29/90

SHALLOW
AQUIFER

INTERMEDIATE
WEATHERED

AQUIFER

BEDROCK

I
|
i
x|
w
L.\.'
5|
Q|
|
i
|
|

e e e e«

FioL

DENSE" SANDS

BEDROCK

LOOSE SANDS

FRAGMENTS WOOD CHIPS, AND
YOTHER MUNICIPAL GARBAGE.

170 LOOSE. SAND FINE TO
~COARSE, WITH SOME GRAVEL
SoUU4AND SILT, TRACE CLAY, OR

- 4SANDY GRAVEL, WITH SOME
CISILT. UNIFIED SOIL CLASSIFICA-
-ITIONS INCLUDE SP, SM, SW,
JAND GW. CONTAINS FEW
~1COBBLES.

LM GREY TO BROWN; MEDIUM
'J'QIDENSE_TO_VERY. DENSE, FINE
§> 'TO MEDIUM SILTY SAND WITH
*SOME GRAVEL AND TRACE
NCLAY; OR GRAVELLY SAND
SIWITH SOME SILT AND TRACE

8y NS
¢ ;'AND GW. CONTAINS ABUNDANT
0 BOULDERS AND COBBLES.

iINCLUDE SM, SW

OXIDIZED GRANITIC GNE!SS
THAT S FRACTURED BOTH
HORIZONTALLY AND
VERTICALLY. CONTAINS
SOME SILT IN:
"|FRACTURES

BEDROCK

IGRANITIC AND BIOTITE
FIGNEISS; QUARTZ, '
‘IFELDSPAR, HORNBLENDE,
NAIBIOTITE, AND OCCASIONAL
;E;HhGuRNET DARK MINERAL
r“'”FRACﬂON RANGES FROM 30%-
53&470%,\NELL FOLIATED,

/»'WVAMABLY FRACTURED

SiLT TO SIiLTY SAND: CONTAINS
JFILL MATER!IAL INCLUDING;
JPAPER, PLAS TIC, METAL

A

MATERIAL HYDROGEOL OGIC GENETIC !
DESCRIPTION PROPERTIES ORIGIN

. I

n$\ TRIX RANGES FROM CLAYEY{LOW TO MAN EMPLACED

HIGH HYDRAULIC

JCONDUCTIVITY

HIGH HORIZONTAL
HYDRAULIC
CONDUCTIVITY

K = 102 cm/s
(SLUG TESTS)

PART OF RAMAPO
VALLEY FILL

AQUIFER

MEDIUM HIGH
HORIZONTAL
CONDUCTIVITY

K = 10* TO 103
cm/s |SLUG TESTS)

HYDRAULICALLY
SIMILAR TO

DENSE SANDS ABOVE
K = 104 TO 1073

cm/s {SLUG TESTS)

FLOW ALONG
FRACTURES.

'COMPETENT ZONES
|PROVIDE LOCAL

BARRIERS TO
VERTICAL GROUND
WATER FLOW.

K. = 0% TO 103
cm/s |SLUG TESTS)
K =102 TO 10%m/s

[PRESSURE TESTS)

{icE conTacT

ALLUVIUM AND
GLACIAL OQuUT-
WASH ASSOC!-
ATED WITH THE
RAMAPQO RIVER
AND TORNE

BROOK VALLEY

STRATIFIED

DEPOSITS;
ABLATION TILL;
INCLUDES SOME
COLLUVIAL
DEPOSITS |

NEAR SURFACE
CHEMICAL
DECOMPOSITION

METAMORPHIC 5
BEDROCK. =
(METAMOR- -
PHOSED p=
SANDSTONES) -
(o]

NG

(8,

N

CONSULTANTS

GENERALIZED GEOLOGIC

~HYDROGEOLOGIC COLUMN



@ MW MONITORING WELL INSTALLED BY URS CONSULTANTS
® P PIEZOMETER
emems  CROSS SECTION

CROSS SECTION LOCATIONS

(4]

150 300 FEET

FIGURE 3-10

COMSULTANTS wC




Mw."wﬂéwa'- N

ifnes———

o kil T

AR ion kN
N~ EE )

e

=y

£

B

.:_
423
\

400
.1

o 375 o

g

2

-

w

w

'Y

z .
350

3

=

3

w

]

w
329"
300
273
ZSO-J

NOTE

GEOLOGIC CONDITIONS SHOWN ARE REPRESENTATIVE OF CONDITIONS
ENCOUNTERED AT EACH BORING LOCATION TO THE DEPTH DRILLED.
EXTRAPOLATIONS BETWEEN BORINGS HAVE BEEN INTERPRETED
USING STANDARD ACCEPTED GEOLOGIC PRACTICES AND PRINCIPALS.
ACTUAL CONDITIONS MAY VARY BETWEEN BORINGS FROM THOSE
SHOWN. BEDROCK DEPTHS BETWEEN BORINGS HAVE BEEN
INTERPRETED WITH THE AID OF GEOPHYSICAL SURVEYS,

»

7SS0 T00 wvy

Gw-2 0/S

o
117
13

Iy

URS-2 R BORING AND MON! TORING
WELL NUMBER

SCREENED INTERVAL OF
MONMITORING WELL

BOTTOM OF BORING

C
(sw)
450

—a25

00

373

[~ 330

ELEVATION IN FEET (AMSL)

=325
GW-I0 R Gw-T7 O/S
GW-10 O/S GW-7 R
GW-71

=300

}= 273

|- 250

- 223

GEOLOGIC

CROSS SECTION B-C

o] 300 600 FT.
Y —
sCALE

URS

CONSULTANTS. INC.

FIGURE 3-11




el

&% B e ad

sl -

o

007

G
(SE)
600 -

Gw -3 0/8

575

550

525 —

500 —

475 —

ELEVATION IN FEET

450

428

400 J
NOTE
GEOLOGIC CONDITIONS SHOWN ARE REPRESENTATIVE OF CONDITIONS

ENCOUNTERED AT EACH BORING LOCATION TO THE DEPTH DRILLED.

EXTRAPOLATIONS BETWEEN BORINGS HAVE BEEN INTERPRETED
USING STANDARD ACCEPTED GEOLOGIC PRACTICES AND PRINCIPLES.
ACTUAL CONDITIONS MAY VARY BETWEEN BORINGS FROM THOSE
SHOWN. BEDROCK DEPTHS BETWEEN BORINGS HAVE BEEN
INTERPRETED WITH THE AID OF GEOPHYSICAL SURVEYS.

URS-PI BORING AND MONITORING
WELL NUMBER

SCREENED INTERVAL OF .
MONITORING WELL o 100
HORIZ,

BOTTOM OF BORING SCALE

200FEET

A
(NW)
~ 600

— 575

I~ 550

=525

-~ 500

ELEVATION IN FEET

- 475

- 450

~ 425

— 400

GEOLOGIC CROSS SECTION G-A

URS FIGURE 3-12

COMSULTANTS, INC.

G650 T00 WV




&) & & & b s = . 4 % o~ .2 A 4 a4 a a3 A
©C-i073~A
6
(NE)
575 _ .
\SURFACE COLLECTOR
ROAD
550
ses4 XK
:&SWJ
BEDROCK
‘5004
Tehaarat
475+ DETAIL
NT.S.
450+
*—
w
w
[
z.
z 4254
g
-
§ .
[19)
-
['7]
400
H
(SW)
3759
350
LOOSE SAND_S
SEE MW. DETAIL
THIS FIGURE
. AN 6w-91
325 GW-9 R
GW-9 0/S
WEATHERED
BEDROCK
300
URS-2 R BORING AND MONITORING
WELL NUMBER
275~
BEDROCK
SCREENED INTERVAL OF
MONITORING WELL
BOTTOM OF BORING
NQTE
GEOLOGIC CONDITIONS SHOWN ARE REPRESENTATIVE OF CONDITIONS
ENCOUNTERED AT EACH BORING LOCATION TO THE DEPTH ORILLED. - 2
EXTRAPOLATIONS BETWEEN BORINGS HAVE S8EEN INTERPRETED o 300 600 FEET
USING STANDARD ACCEPTED GEOLOGIC PRACTICES AND PRINCIPLES. HORIZ
ACTUAL CONDITIONS MAY VARY BE TWEEN BORINGS FROM THOSE -
SHOWN. | SCALE .
URS GEOLOGIC CROSS SECTION G - H | FIGURE 3-13
CONSULTAMTS, INC. . N

R

100 WVY

9650



(b) Shallow Aquifer - The highly permeable sediments of the

shallow .aquifer may be divided into two basic units: a grey to brown,
very loose to looselsand or sandy gravel with some silt, and a medium-
dense to very dense silty sand or gravelly sand with abundant boulders and
cobbles. Samples submitted for geotechnical analysis (Table 3-2) indicate
that these materials are compositionally similar. Howevef, significant
differences in the compaction of these two materials make them
distinguishable and hydrologically dissimilar. The loose sands overlie
the dense sands, thinning away from the Ramapo River and.Torne Brook, and
do not appear at all in borings greater than 1,500 feet away from the
Ramapo ‘River. ~The loose sand unit is likely the alluvium and glacial
outwash that makes up the Ramapo Valley Fill Aquifer. Dgnsé sands in the
ﬁpper aquifef are likely a he;erogenéous mix of ablation till, stratified

ice contact deposits, and colluvium,

(c) Intermediate Aguifef - A thin weathered rock‘ zone was
encountered above bedrock at all boringiloca;ioné. This weathered zone
raﬁged in thickness from a few inches to nearly five feet. This material

is highly oxidized and fractured, both vertically and horizontally.

(d) Bedrock Aquifer - The bedrock in the vicinity of the Ramapo
Landfill is dominantly granitic and biotite gneiss. The mineralogy and
degree of foliation of bedrock observed in borings at the site varied only

to a relatively minor extent. All bedrock cores observed contained

fractures, many of which were stained or contained sediment. This may

indicate weathering and water flow.

The main thrust of the rock-coring program was>to confirm the
nature of and depth to bedrock, and to identify preferential contaminant
pathways in the form of faults, highly fractured zoneé, or buried valleys.
Although no definite evidence of faulting was observed at the gfound
surface, such as offsets of linear features, several of the rock cores

drilled revealed highly fractured zones which may be a result of_féulting.’
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Boring GW-3 was drilled in the vicinity of the intersection of twé
distinct fracture traces as identifiéd frdm aerial photography. At this
location, a 2-foot thick highly fractured and weathered =zone was
discovered beneath 17 feet of competeﬁt bedrock. At boring GW-9, also in
the vicinity of this intersection, 4 feet of highly fractured and

weathered rock was encountered beneath 5 feet of competent bedrock.

- Many of the fractures in. bedrock aﬁpear to be roughly
horizontal. At two locations (GW-5 and GW-1), distinctly oblique
fractures were noted. Zones of very broken rock were observed at four
lpcations. It shoula be ﬁoted, however, that monitoring wells, which are

~vertically oriented, would be expected to encounter more horizontal and

oblique fractures than vertical ones in bedrock.

Compilation of boring and geophysical data reveals an
irrégulaf relationship‘between the surface and the top of bedrock. An
isopach map'dépicting the thickness of the overburden (depth to bedrock)
is shown in Figure 3-14. Although the bedrock surface generally slopes
southwestward with the tqpography, the depth to bedrock ranges from zero
to greater than 65 feet. =~ The overburden generally thickens‘near the
‘Ramapo River and two additional bedrock.*troughs" are apparent. A shallow
"trough” occurs in the vicinity of the Ramapo Landfill weigh station
betwéen boring locations GW-1 and GW-3. A deeper, broader "trough" is
apparent from geophysical and Boring information'in the northeastern
corner of the site. A depth to bedrock of 68 feet was logged at GW-10R,
near the Ramapo River (Figure 3-12). After feviewing selected boring logs
froﬁ previous investigations, it is believed that this is most likely a
localized channel, perhaps a bﬁried portion of an ances;ral, preglacial

equivalent of the Ramapo Ri&er.
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3.7.4 szfaulic Conductivity

The hydraulic conductivity of each of the various hydrogeologic
units was estimated by cénducting variable-head slug tests on each
monitoring well. Field data was used to calculate values of hydraulic
conductivity by using both the time-lag and variable-head methods
. (Hvorslev, 1951)., Only the variable-head method was used on the Phase II
well data. The results of this'analysis are presented in Table 3-3. In
. addition, selected bedrock boreholes were pressure tested at various
depths. This data was also reduced to yield values of hydraulic

coﬁductivity and the results are given in Table 3-4.

‘The ranges of hydraulic conductivities measured were generally
similar within the individual units defined. The hydraulic conductivity
of the ioosé sands is 2-3 orders of magnitude greater than the hydraulic
conductivity of the dense sands and weathered bedrock. The hydraulic
conductivity values for the bedrock aquifer ranged from 1.3 x>10'5 cm/sec

to 1 x 10"% cm/sec (combining both slug and packer tests).

Properties of each unit are summarized below:

(a) Loose Sands - This unit is the most permeable of the materials
investigated at the Ramapo Landfill site. The hydraulic conductiVity of
the loose sand is on the order of 1 x 1072 cm/sec; Porosities of similar

sands have been found to range from 20-35 percent (Fetter, 1980).
(b) Dense Sands - Measurements of.hydraulic conductivity'of the
dense sands ranged from 5.1 x 10° to 1.4 x 107 cm/sec. The porosity of

-similar compact‘sandy fill rangés from 10-20 peréent (Fetter, 1980).

(¢) Weathered Bedrock - Measurements of hydraulic conductivity of

the intermediate layer ranged from 4.0 x 10°% to 1.5 x 107 cm/sec.
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TABLE 3-3
HYDRAULIC CONDUCTIVITY RESULTS FROM SLUG TESTING

1950 100 wywy

Screened Hydraulic Conductivity (cm/s)

Interval (Feet . )
Well Number ‘Below Surface) Unit Time Lag "~ Variable Head Average
‘1-08 12.0 - 22.0 Dense sand 6.2 x 1073 4.0 x 1073 151 x 10
2-0S 10.4 - 20.4 Dense sand 2.8x 107 1.2 x 1074 2.0 x 1074
3-05/1 7.8 - 12.8 Loose sand * * 1.0 x 107
4-0S 4.5 - 14.5 Dense sand 1.7 x 1073 2.7 x 107 19.9 x 107°¢
5-08 6.0 - 16.0 Dense sand + + ‘+‘
1 6-0S 13.3 - 18.3 Dense sand * 1.4 x 107* 1.4 x 107
7-0S 6.0 - 16.0 Loose sand * * 1.0 x 102
8-0S 10.0 - 20.0 Loose sand * * 1.0 x 1072
9-0s 5.7 - 15.7 Loose sand * 1.5 x 1072’ 1.5 x 1072
10-0S 7.9 - 17.9 Loose sand * 1.0 x 1073 1.0 x 1073
1-1 ‘25.5 - 30.5 Weth RX/dense. sand 3.0 x 107* 1.8 x 107 2.9 x 107
2-1 22.3 - 27.3 Weth RX/dense sand 3.7 x 1073 4.2 x 107 4.0 x 1073
4-1 18.0 - 23.0 Weth RX/dense sand | 1.1 x 107 9.2 x 107 1.0 x 107 _
5-1 35.0 - 40.0 Weth RX/dense sand 4.2 x 1073 3.8 x 1073 4.0 x 1073
6-1 24.5 - 29.5 Dense' sand 2.4 x 1073 6.9 x 107¢ 1.7 x 1073
7-1 41.7 - 46.7 Weth RX/dense sand | 6.6 x 107 2.0 x 107 4.3 x 107
8-1 44.6 - 49.6 Weth RX/dense sand. | 2.6 x 1073 2.0 x 1073 2.3 x 1073
9-1 36.7 - 41.7 Weth RX/dense sand 1.4 x 1073 1.6 x 1073 1.5 x 1073




TABLE 3-3 (Continued)

Screened . Hydraulic Conductivity (cm/s)
Interval (Feet .
Well Number Below Surface) Unit : Time Lag Variable Head Average
1-R 47.0 - 52.0 Bedrock o 2.5 x 107 1.4 x 10 - 11.9 x 107
2-R 46.9 - 51.9 Bedrock * * ]1.0 x 1072
I 5x | 31.5 - 36.5 Bedrock | e N '++
4-R 38.3 - 43.3 Bedrock 1.9 x 107" 1.7 x 107 1.8 x 107
5-R 55.0 - 60.0 "Bedrock 8.2 x 10 8.6 x 107 8.4 x 1075
6-R 44.2 - 49.2 Bedrock 5.6 -x 107 *% 5.6 x 1074
7-R 62.3 - 67.3 Bedrock 2.5 x 107“ 1.4 x 107* 2.0 x 10°¢
8-R 61.0 - 66.0 Bedrock 2.8 x 107 1.9 x 10™* 2.4 x 107
9-R 56.5 - 61.5 Bedrock 1.6 x 1073 1.6 x 1073 1.6 x 1073
10-R ' 82.4 - 87.4 Bedrock 1.3 x 107 5.0 x 1073 8.9 x 1073

* .Recovery too fast for proper data reduction. A value of 1072 or greater is assumed.
+ Test rejected »

++ Data not taken

* Screened in the unsaturated zone

** Erroneous readings
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TABLE 3-4

HYDRAULIC CONDUCTIVITY VALUES
GENERATED FROM BEDROCK PACKER TESTS

Well Number Inverval Tested’ Hydraulic Conductivity
(ft. below surface) (cm/sec)
URS 2R 41.3 - 34.3 1.3 x 1073
URS 2R 48.3 - 41.3 *
URS 3R 26 - 19 5.4 x 1073
URS 3R 26 - 19 6.5 x 1075
URS 3R 33 - 26 *
URS SR 49.5 - 42.5 2.0 x 107
URS SR 56.5 - 49.5 7.2 x 1073
" URS 6R 30.0 - 33.3 *
URS 6R 33.3 - 38.3 4.7 x 1073
URS 6R 38.3 - 43.3 7.7 x 1073
URS 6R 43.3 - 49.3 9.3 x 10°®
URS 7R 57.8 - 50.8 1.4 x 107
URS 7R 63.6 - 56.8 *
URS 9R 52.4 - 57.9 3.2 x 107
URS 9R 57.9 - 62.4 5.7 x 1078
URS 10R 68.4 - 72.1 *
URS 10R 72.1 - 76.4 *
URS 10R 76.4 - 82.1 2.2 x 1078
URS 10R 82.1 - 87.9 i 1.3 x 1073

* Indicates that no water was lost to the formation during the test.
Hydraulic conductvity of these intervals may range from the limit of
sensitivity of the method used (1077 .cm/sec) to that of unfractured
metamorphic rock (107° cm/sec as suggested on page 158 by Freeze and

Cherry, 1979).
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Weathered metamorphic rocks may have pbrosities in the range of 30-60

percent (Stewart, 1964).

(d) Bedrock - Hydraulic conductivity values for the bedrock
aquifer obtained from slug test daea rahged from 8.9 x 107 to 1 x 1072
cm/sec. Values calculated from‘pressure test data were on the order of
'10"% cm/sec. The range of hydraulic conductivity values may be attributed

to variations in the fracturing of the rock.

The prlmary porosity of unfractured plutonic and metamorphlc
-rock is extremely low (less than 2 percent Fetter, 1980) and results in
primary hydraulic conductivity on the order of 10~ s cm/sec (Freeze and
Cherry, 1979). Secondary porosity in these rocks, in ‘the form of

. fractures, increases porosity from 2 to 5 percent or more (Davis, 1969),

and may increase hydraulic conductivity mahy orders of magnitude. At

shallow depths, sheet fractures form in plutonic and metamorphic rocks in
a near-horizontal plane due to the removal of overburden by erosion (Le
Grand, 1949). Many of the fraetures observed in the bedrock at the Ramapo
Landfill are possibly of this origin.

:These fractures are further enhanced by vertical .or oblidue
faults and joint patterns. Joint or fault traces are often expressed in
the surface topography as shallow troughs or valleys'and are associated

with zones of high hydraulic conductivity.

Packer test data frpm rock wells GW-2R, 3R, 7R and 9R indicate
a significant decrease in hydraulic conductivity with depth within several
- yards of the top of the bedrock surface (Table 3-4). This is noted in
particular with packer tests at borings GW-3 and GW-7 wherebalthough
fractured throughout the entire cored interval hydraulic conductivity drop
from 10° 5 cm/sec within the upper test interval to essentially impermeable

within the deeper test interval.
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~3.7.5 Groundwater Flow Patterns

Water elevations were obtained during both phases of the field
in&estigatiqns in the URS monitoring wells, historical monitoring wells
‘(where possible), piezometers, Torne Brook, the Remapq River, and manholes
along the leachate collection system (second phase ohly). All recorded
measuremenfs.are presented in Appendix G.2. Water levels from ﬁhe January
23, 1990, and the August 26, 1990, measurements are-considered to be
representative of the two phases of field investigations. The data is
presented in Table 3-5, in feet (msl), and form the basis of the following

discussion.

Groundwater contours for the water table surface, as measured on
January 23, 1990, are presented on Figure>3-15. ' The water table surfece
clesely parallels the surface topography, and shallow groundwater
generaily flows towards Torne Brook wﬁich is a tppographic low between the
landfill and lands between the Brook and the River. The flow direction in
the intermediate and bedrock aquifers is likely very similar to that of
the water table aquifer but in all probability,'flewsvbeneath Torne Brook

to the River.

With the addition of five piezometers, a monitoring well pair, and
two monitoring well clusters'(one of which is on the opposite side of
Torne Brook from the landfill) during the second phase, the contours shown
on Figure 3-16 were developed from measurements taken on Auguet 26, 1990.
It appears as if Torne Brook is acting as the discharge .area for the water

table aquifer (overburden). .

‘Three water level readings were obtained in Torne Brook and two in
the Ramapo River (during the second phase). Levels in the brook at SWE-2
were similar to water levels in the overbdfden (LJ-4), showing the strong
interconnection in this area between the two. The horizontal gradient

across the site decreases from very steep near the westernmost portion of
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TABLE 3-5

WATER LEVEL INFORMATION (Feet)
'OVERBURDEN AND SURFACE WATER

Location 1/23/90 8/26/90

MW-1 363.08 362.66

MW-2 410.51 410.88

MW-3 334.29 333.17

MW-4° 446 .82 446 .04

MW-5 573.30 571.75

MW-6 ---- 449,52

MW-7 298.24 299.15

MW-8 306.08 - 306.15 -

MW-9. ---- 301.80 (8/30/90)
- MW-10 ... 293.08

P-1 504.15. . 505.12

P-2 510.39 515.44

P-3 391.83 391.70

P-4 385.17 386.52 .

P-5 dry 390.90

P-6 Cee-- 321.57

P-7 .- v ~ 307.96

P-8 R : 307.85

Torne Brook . )

SG-1 - 296.15 295.67 (9/11/90)

SWE-2 . . 298.42 (9/11/90)

SWE-3 ] . 302.51 (9/11/90)

Ramapo River o .

SG-2 T 293.40 292.32 (9/11/90)

' SWE-1 —e-- 292.47 (9/11/90)

100 vy
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TABLE 3-5 (Continued)
WATER LEVEL INFORMATION (Feet)

INTERMEDIATE

Location 1/23/90 , 8/26/90
 MW-1 365.97 363.62

MW-2 407 .44 ) 409.26

MW-4 446,18 ' 445,38

MW-5 570.43 569.96

MW-6 .- 449 .98

MW-7 295.80 ‘ 296.36

MW-8 306.57 305.72

MW-9 ---- ' 297.68 (8/30/90)
P-7 ---- : 308.07

P-8 ---- 307.93

~ BEDROCK

‘Location 1/23/90 8/26/90

MW-1 ©.364.12 : Not measured
MW-2 407.92 407.89

MW-3 332.85 332.37

MW-4 - 441 .34 440.75

MW-5 559.42 ' 559.01

MW-6 ---- 438.15

MW-7 294 .55 o - 295.61

MW-8 305.53 _ 307.27

MW-9 ~ v .- . 296.99 (8/30/90)
MW-10 s - 294.73
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the site (gradient = 0.4), to gentler across the southern mound (gradient
=0.13), to negligible (gradient = 0.02) between the southwestern edge of

the site and the Ramapo River.

Groundwéter contour maps were developed for the intermediate and
bedrock aquifers (Figures 3-17 and 3-18, fespectively). Contours
>generally follow the same pattern as the overburden aquifer. It appears,
‘based on monitoring Qell data, that these two units flow beneath Torne

Brook and do not discharge to it.

Table 3-6 summarizes the vertical hydraulic gradients, as determined
from water level readiﬂgs at wéll clusters. This data indicates that the
direction of the vertical flow varies across the site but is generally
downward. Wells at GW-3, GW-4, GW-5, and GW-7 exhibit downward gradients
between the shallow aduifer and intermediate.layer, and intermediate layer
and bedrock aquifer. These wells, with the exception of GW-3, are all
located at least 100 feet from the existing leachate collection drains,
" and are likely fepresentative of the area’s natural vertical flow. The
remaining onsite well clusters are located within 25 feet of the leachate
collection drains, and exhibit both upward .and downward gradients aﬁ each
cluster. At these loéations, the leachate collection system may be
affecting the normal vérticalyflow pattern. Water levels in P-7 and P-8
piezometer pairs showed upward gradients. Offsite monitoring well pair
GW-10, which was installed during the second phase, showed upward flow
both during installation and upon measuring water ievels. Monitoring
cluster GW-9, which is offsite and across Torne Brook, showed downward
flow from the overburden to the intermediate and then to the bedrock
aquifg;. ' ‘

On August 26, 1990, during the second phaée of field activities,
water level measurements were taken in many of the manholes near GW-8.
Based on these measurements, and on information provided to URS on the

shallow and deep leachate collection systems, it has been determined that
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TABLE 3-6
VERTICAL HYDRAULIC GRADIENTS

Location ' 1/23/90 ~ 8/26/90
10s +

11 . + .
1R , - NT

208
21 » - -
2R + : -

30s/1

" 3R . . .

408
41 - .
4R . .

508 | .
51 - -
5R - -

608

61 . +
6R 4 -

708

7R - -
80S

81 + -
8R - +
90S

(8/30,/90)

O
b
[]

(+) denotes upward gradient

(-) denotes downward gradient .

NT Water level measurement in MW-1R could not be taken due to the
presence of an obstruction.
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representative of backgroﬁnd‘ponditions. The remaining samples were taken
'_downgradient of the two landfill lobes. All samples were taken above the
water table and allbbut MW-A:SB;(collected at a depth of 1 to 4 feet) were
taken at a depth of greater than four feet. Saﬁples were analyzed for TCL
volatiles, semivolatiles, pesticides/PCBs;'metals, cyanide, total phenols,
aﬁd several miscellaneous indicator parameters. Results are presented in

Table 4-3.

Methylene chloride, acetone, and toluene, which are common
laboratory contaminants!'wefe the only volatiles detected. Semivolatiles
(Six) wefeAdetected only in MW-3-SB, including some PAHs, which were found
at coﬁcentrations up to 75 ppb (fiuoranthene). Neither pesticides nor
PCBs Were_detected in the borings, although it must be noted that four of
the seven sample results for pesticides and PCBs had to be réjected due to
hoiding time violations by the ‘laboratory. Metals were detected at
similar concentratidns in all soil borings across the site, with the
exception of a few.metals detected at low levels in only one boring.
Antimony, for example, was detected only in MW-8-SB; beryllium only in MW-
- 2-SB; cadmium only in MW-7-SB; selenium only in MW-4-SB; and thallium only
in MW-8-SB. ' '

4.1.4 Summary of Subsurface Soil Data

The only organic compounds detected in subsurface soil downgradient
of the site were at MW-3-SB, which was sampled at a depth of 6-10 feet.
One volatile and six semivolatiles were detected at this location. No
pesticides or PCBs were detected in any subsurface soil. Metals weré

generally found to be at similar concentrations across the site.
4.1.5 Soil ARARs

There are no New York State ARARs for soil. Federal TBCs for soil

iﬁclude the Toxic Substance Control Act (TSCA) fegulations (for PCBs). No
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PCBs were detected in soil at the site. Five waste samples were analyzed

for RCRA hazardous waste characteristics and EP Toxicity parameters, for
which there are regulatory levels. A comparison between the EP Toxicity

Criteria and levels detected at the site is presented in Table 4-5. No

. measurements exceeded the EP Toxicity Criteria. As partvof RCRA testing,

the samples were also analyzed for the characteristics of ignitability,
corrosivity, and reactivity. SPS#S, an offsite paint sludge; was
determined to be ignitable. SPS-5, fhe soil around it, and additional
areas where paint sludge was found in surficial soils in the vicinity of

the site were removed by the NYSDEC separately from‘the Ramapo Landfill

remedial ﬁrogram in the fall of 1990, and disposed of in the Clarkstown

Landfill, Ramapo County.
4.2 Groundwater

During»thevtwo phases of field aqtivities, ten monitdring‘wells were
installed in the overburden aquifer, eight in the intermediate aquifer,
and ten in the bedrock aquifer. Sample resulté from the first phase are
presented in Table 4;6 for the shallow wells (overburden), in Table 4-7
fOr_tHe‘intermediate wells, and in Tablé 4-8 for the deep wells (bedrock
aquifer).v Samples from the first phase were analyzed for TCL volatiles,
semivolatiles; pesticides/PCBs, metaig, cyanide, total phenols, and
indicator paraﬁeters; Sample results from the second phase are presented
in Tables 4-9, &-lQ, and 4-11,.respective1y, for the three aquifers. 1In
addition, during the second phasé, water from the pump house of the
adjacent property owner was sampled and labelled GDT-1. The pump hpuse
draws groundwater from the residential well (PW-1) and supplies it to the
residents of Torne Brook Farm. Samples from the second phase were

analyzed for TCL volatiles, semivolatiles,_pesticides/PCB, and metals.

Several indicator parameters were analyzed in some of the second phase -

samples.
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‘All sampling and laboratory protocols were carried out in accordance
with the work plans for the two phases of work with, the following

exceptions.

Laboratory results for semivolatiles from MW-4-0S were rejected

during the first phase due to holding time violations by the laboratory.
This well was resampled during the second phase, but the data were again
rejected due to mnon-compliance. by the laboratory with the: specified

protocols (NYSDEC ASP). Therefore no data exists for semivolatiles in MW-

4-0S.

As requesﬁed by the NYSDEC in order to achieve lower detection

limits, groundwater samples collected during the second phase were sent to
two different laboratories. Aqueous volatile analysis was performed by
York Laboratories, of Monroe, CT according to Method 524.2 [Energy &
Environmental Engineering, Inc. (E3I) of East Cambridge, Mass. had been
unable.to do this analysis]. York Laboratory was requested to analyze for
the additional TCL compounds, those that are not part of the Method 524.2
‘compound list. Results for analysis of aqueoﬁs volatile samples are
presentéd in the second-phase tables. The remaining ‘analyses were
performed by E*I according to NYSDEC ASP - September 1989. A number of the
V‘sampleé reqﬁired reextraction of the éemivolatiles fraction as required by

'NYSDEC ASP, due to analytical deviations. These are shown on the tables

with the suffix - RE.

And finally, groundwater samples collected on an adjacent property
by URS in MW-90S, MW-9I, and MW-9R were split with the USEPA. The USEPA
sent the split samples for analysis to Gulf South Environmental Lab, of
New Orleaﬁs, Louisiana, for orgaﬁics analysis; and:to'DATACHEM of Salt
Lake City, Utah, for inorganics analysis. Results are presented'in Table

4-12 and identified in the text as MW-90S split, MW-9I split and MW-9R

split.
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4,2.1 Resﬂlts»of Groundwater Sampling

MW-5 monitoring well cluster is located on the upgradient edge.of
the landfill, near the property line. It is befond the limits of fill as
determined dufing the EM-31 terrain conductivity survey performed dufing
this remedial investigation. The MW-5 cluster has a well in each of the

overburden, intermediate, and bedrock layers. These wells are considered

. to be background and representative of natural conditions in the vicinity

of the site.
Overburden Aguifér

Bénzene at 2 ppb dﬁring the first round was the only organic

compound detected in the two samplings of MW 5 O/S While it is not

suggested that benzene is ubitiquous to the area it should be noted that

benzene at 2.6 ppb was detected in a Dunn Geoscience well drilled at a

location north of the landfill (see RI Section 1.2.4.4). As stated in the

Dunn report, ythis was considered to be low enough to represent a
laboratory artifact (Dunn Geoscience,‘1988). Fifteen of the twenty-three
metals were detected in the first round samples; fourteen in the_secqnd
round.. Concentrations were generally higher in the first round; and

cobélt was not detected in the second round.

In the remaining overburden wells, all of which are considered to be
downgradient, organics were detected at low concentrations (i.e., < 3
ppb), except for acetone which Qas detected at 21 ppb. Seven volatiles
were detected between the two rounds of sampling (chloromethane, benzene,
chlorobenzene,acetone,toluene,p-iSopropyltoluene,1,4-diéhlorobenzene).
One semivolatile was detected (bis(2-ethylhexyl)phthalate). No pesticides
or PCBs were detected in the overburden groun@wéter. MW-8 0/S had the

greatest frequency of detections with five compounds detected.
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Sixteen out of twenty-three metals were detected between the two
rounds of sampling During the first round, MW-1 O/S had the maJorlty of
maximum concentrations of all overburden wells followed by MWw-8 0/S.

During the second round, MW-7 0/S had the majority of maximum

_concentrations followed by MW-2 0/S. Concentrations of a number of metals

were substantially. higher in the downgradient samples than in the
upgradienﬁ samples (arsenic, barium, calcium, chromium, coppexr, 1iron,
manganese, nickel, potassium, sodium). Concentrations of metals were
generally higher in samples taken from the overburden than in samples from

the intermediate and bedrock.

Miscellaneous inorganic indicator parameters were analyzed for in

the groundwater samples with detectable results. It is not known,

- however, whether values detected were above background because there was

insufficient well volume - in GW-50S to sample and analyze‘ for these

parameters.

Analysis of split samples from GW-90S (samples Spllt with the USEPA)
led to 51mllar results as the URS sample The only organic compound
detected was ‘bis(2- ethylhexyl)phthalate at ‘12 ppb. Several additional
metals (barium, mercury, pntassium, vanadium and zinc) were not reported

in the USEPA split samples, but were detected in the URS samples.

Sample GDT-l, which was potable water from PW-l, showed the presence
mf tetrachloroethane at 0.6 ppb, and twelve of the twenty-three metals.
All metals detected were below the NYS sﬁandafds and guidelines for a
drinking water source (class GA) which include the NYSDOH standards.
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Intermediate Aquifer

Six organic compounds were detected in the two samplings of MW-5I.

Methylene chloride, toluene, bfomochloromethane, and alpha-BHC were all

-detected at < 1 ppb; tetrachloroethene was detected at 2.3 ppb; and bis(2-

ethyl hexyl)phthalate was detectéd at 9 ppb. Sixteen of the twenty-three
metals were aetectgd in the second round samples; the same as those
detected in the upgradient overburden wells. Twelve metals were detected
in the first round samples at generally lower concentrations than in the

second round samples.

Many organicé were detected in the downgradient intermediate layer

samples including 27 volatiles, 3 semivolatiles, and 1 pesticide. The

- majority of the organics were detected during the second round in wells

MW-6I and MW-8I. Eighteen of the twenty-three metals were detected. The
majority of maximum concentrations were detected in:MW-SI during the
second round. During the first round, maximum concentrations were found

in samples MW-1I, MW-4I, and MW-8I almost equally.

The concentrations of several miscellaneous inorganic water quality
parameters (ammonia, TKN, alkalinity, acidity! total phosphorus, TOC, TSS,
and TDS) exceeded the concentrations of the background well by at least

one order of magnitude. Most of the exceedances occurred in well MW-8I.

No VOCs were detected in the split samples of MW-9I analyzed by the
USEPA. Two semivolatile organic compounds, pyrene " and bis(2-
ethylhexyl)phthalate, were detected in the split samples. Pyrene was
detected at 3 ppb. No éesticides/PCBs were detected. Several metals
(arsenic, barium, cadmium, cobalt, copper, mercury, potassium, vanadium,
and zinc) were detected in the URS split samplé but not in the USEPA split

sample. .
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Bedrock Aquifer

Two organiés, 2-butan§ne at 7 ppb, and bis(2-ethylhexyl)phthalate at
3 ppb, were detected in the two samplings of the upgfadient bedrock well.

Twelve metals were detected during the first round; eleven during the

second round. With the exceptions of aluminum and chromium,

concentrations of metals were generally the lowest in the upgradient

“bedrock wells as compared to the downgradient bedrock wells.

Twenty-one organics were detected in the downgradient bedrock
monitoring wells. These included 16 volatiles, 4 semivolatiles, and'i
pesticide. The majority of these detections were in MW-4R, MW-8R, and MW-
9R, although half of fhe detections were at very low concentrations,
(i;e,, < 1 ppb). Thirteen métals‘weré detected during the first round;
.sixteén during the second round. Maximum concentrations of metals were
detectéd.most frequently in MW-4R during the first round; and MW-8R during
the second round. Elevated concentrations of at least a single metal
appeared to be preseﬁt in every bedrock monitoring well except MW-5R and
MW-7R. '

NoVVOCs were detected in the USEPA split samples. Lindane (gamma-
'BHC) ‘was the ‘onlj pesticide detected (0.055 ppb, in MW-7R). ' This
pesticide was also detected in the USEPA split sample (MW-9R), at a

concentration of 0.11 ppb. A review of the metals results from the USEPA
. split sample shows similar -concentrations to those detected in the URS
sample. The only exceptions are that aluminum and lead were detected in
- the split sample at 37.2 ppb>and 4.6 ppb, rgspectively, and were not
detected inlURS's sample. Aluminum was detected in the backgrouﬁd sample
at 159 ppb during -the second round; lead was noﬁ detected in the

background sample.
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The following miscellaneous inorganic parameters exceeded the

background sample by one order of magnitudef TKN, nitrate/ﬁitrite-N, oil

and grease, and TOC.

4.2.2 Summary of Groundwater Data

In general, the'overburden contained the highest céncen;rations‘of
metals,'while the intermediate layer contained the highest concentrations
- of organics. The greatést frequency of detections of compounds; both
organics and ﬁetals, occurred in the cluster at MW-8. These monitoring
wells are present in an area wheré the deep léachate collector has been
'idenﬁified to be periodically allowing 1eac£ate to exfiltrate to the
subsurface. This area is followed By the area around MW-4 and MW-6 for
greatest freduency of detections. This is also an area where the leachate

collector has been determined to be periodically above the water table.

Organic compounds detected in MW-8 0/S were not detected in MW-9 0/S
or GDT-1. Metals detected in MW-9 0/S were at lower concentrations thén
in MW-8 0/sS. .Except for benzene detected at 0.2 ppb, no organics were
detected in MW-9I, whereas, quite a few wére'detected in MW-8I. Metals
détécted in MW-9I were at lower concentrations than in MW-8I. This
indicates that groundwater in the overburden and intermediate layers east
of Torne Brook is not flowing beneath Torne Brook to the lands west.
Rather, it is either flowing downgradient to the bedrock layer, where
downward vertical gradient prévail, or discharging to Torne Brook.

Volatile organics and metals detected in MW-8R were for the most part

present in MW-9R, indicating that contaminants are migrating through this

layer. Though, as indicated in the next section on groundwater ARARs,

they are not doing so in concentrations detrimental to the environment.
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_4.2.3 Groundwater ARARS

New York State lists ARARs for groundwater within the NYSDEC's

Division of Water Technical and Opefational Guidance Series (1.1.1)

Ambient Water Quality Standards and Guidance Values (dated September,
1990). This current version for the most part includes NYS Department of
Health standards as well. In addition, the USEPA Primary Drinking Water
Standards were also considered as ARARs for the site, and USEPA Directive
#9355.4-02 which proposes an action level 'in onsite groundwater of 15 ppb
for lead. Table 4-13 presents the comparison bet&een ARARs and compounds
detected in tﬁe ﬁpgradient samples (MW-5) and thé downstream samples (all
other URS gfoundﬁater monitoring wells and GDT-1). The three aquifers of
interest, namely, overburden, inteérmediate, and bedrock, are detailed

separately.

As shown in Table 4-14, which summarizes the ARAR exceedances,

: bénzehe, iron,>manganese, and TOC exceeded ARARs in all three aquifers;

all these compounds also exceeded ARARs in at least one of the upgradient

wells (MW-50/S, -5I, or -5R). The majority of ARAR exceedances were in

MW-8 (all aquifers), followed by MW-4 (all aquifers). While MW-8 was the
most contaminated area with regards to ARAR exceedances, concentrations of
organics and metals detected 1ﬁ MW-9 0/5, MW-9I, MW-9R across Torne Brook,
exceeded ARARs for only sodium and gamma-BHC, in addition to benzene,
iron, manganese, and TOC which were also exceeded upgradient. This
suppofts the conclusion chat.contahinants aré not migrating past Torne
Brook in either the overburden, intermediate layer, or bedrock at

concentrations detrimental to the environment.

4.3 Surface Water

First phase surface water samples were collected at the following

locations:
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SW-1: Ramapo River at the location of former Outfall 1

SW-2: Torne Brook upstream from the landfill

SW-3: Torne Brook adjacent to the landfill

SW-4: Dralnage swale from the landfill on an adJacent property
SW-LS-1: Leachate seep between northern and southern lobes

SW-LS-2: Leachate seep downslope from the northern lobe.

Results for the first-phase analyses are presented in Table 4-15.

Samples for the first phase were analjééd for TCL volatiles, semi-

volatiles, pesticides/PCBs, metals, cyanlde total phendlsl'and ihdicator,

parameters. Surface water samples collected during the second phase

consisted of new samples and resampling from the first-phase 1nvest1gatlonv

dué to laboratory holding time violations. No leachate seeps were
observed on the landfill during the second-phase sampling. Second-phase

sampling included:

_SW-1: resample from same lécation' as above and analysis for
pesticides/PCBs '

SW-3: resample from same location as above and analysis. for

' semivolatiles and pestiéide;/PCBs

SW-4: resample from same 1ocation as above and analysis for
semivolatiles and pesticides/PCBS

SW-5: same location as SW-2 above

SW-6: Torne Brook adjacent to landfill

SW-7: Torne Brook adjacent to landf111 

Sw-8: TorneiBrook adjacent to landfill

LIN: Leachate inflﬁent to the holding basin from a manhole

LEF: Leachate within the-holding basin.

Results for the second-phase analyses are presented in Table 4-16.
Samples for the second phase were énalyzed for TCL volatiles, semi-

volatiles, pesticides/PCBs, metals, cyanide; total phenols, and a reduced

-1ist of indicator parameters.
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4.3.1 Results of Surface Water Sampling

Samples SW-2 and.SW-5 were taken along Torne Brook approximately 100
feet upstream from the confluence of Candlebrook and Torne'Brook, and are

considered to be background and representative of upstream conditions.

~There are approximately 350 to 400 feet between the confluence of

Candlebrook and Torne Brook, and the entrance of the Orénge'and Rockland
County Utilities substation, which is approximately a 20-acre facility.

The land intervening between the landfill and the substation is relatively

‘pristine and wooded. Results from the two phases of sampling (SW-2 first-

phase and SW-5 second- phase) are éimilar. Only one organic compound,
vinyl chloride, was detected in either sample and that was at a
concentration of 1.9 ppb in SW-5. Vinyl chloride was also detected in the

next surface water sample downstream, SW-6. It was not, however, detected

in anyvother media either on or off the site (surficial or subsurface

soil, groundwater, sediments, air) in either sampling round. Therefore,

the presence of vinyl chloride in Torne Brook is not attributable to the

landfill, but rathér due to -an upstream source.

Seven of the 23 metals analyzed for were detected at similar
concentrations in both samples (barium, calcium, iron, magnesium,

manganese, potassium, and sodium) up to a concentration of 4,570 ppb

(calcium). Metals detected in only one of the two samples included

aluminum, thallium, and zinc detected in SW-2, and lead and mercury

detecﬁed in SW-5. Additionally, oil and grease was detected in SW-5 at
1.1 ppm, but was not found in any other second-phase surface water sample,
indicating an upstreém source ‘such as runoff from Torne Valley Pond. The
remaining surface water samples were compared to the upstream samples in
order to detefmine what, if any, contaminants the landfill might be

contributing.

Effective November 1, 1990, leachate from the holding pond is now A

pumped directly to the Suffern Wastewater Treatment Plant and not
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_discharged to the Ramapo River. However, sample SW-1 in the Ramapo River

was taken on October 25, 1989, when former Outfall 001 was still in use.
No organic compounds were detected in SW-1. Fifteen out of 23 metals
analyzed for were detected} ﬁp‘ to a concentration of 110,000 ppb
(calcium). Of the metals detected, four were at concentrations similar to
those detected in either SW-2 or SW-5 (aluminum, lead, mercury, and
thallium). Six metals were at more than an order of mégnitude greater
than-those in the bacﬁground samples (calcium, iron, magnesium, manganese,
potassium, and Sodium). Four metals were detected in SW-1 but not in the
background (upstream) samples (antimony, arsenic, copper, and nickel).

Additionally, oil and grease was found at 2 ppm.

.Sample SW-3 was taken in Torne Brook, approximately 600 feet from
its confluence with the Ramapo River. No organics were detected in SW-3.
Seven metals .were detected, all at concentrations similar to those

detected in the upstream samples.

Sample SW-4 was taken in a drainage swale which leading from the

southern end of the landfill site to an adjacent property. No organics

- were detected in this sample. Eleven metals were detected at

concentrations similar to those in the upstream samples.

Samplgs SW-6, SW-7, and SW-8 were all taken in Torne Brook adjacent

to the landfill. A few volatiles were detected in these samples (vinyl

- chloride, benzene, toluene) at low concentrations (0.08 to 0.7 ppb). No

semivolatiles, pesticides, or PCBs were detected.  Eleven metals

(aluminum, barium, calcium, iron, lead, magnesium, manganese, mercury,

potassium, sodium, and zinc) were detected at similar concentrations to

those of the background samples, with the exceptions of iron and aluminum
in SW-8, which were nearly an order of magnitude higher. Additionally,
vanadium was detected in SW-8, and copper in SW-6 and SW-8, but not in the

upstream samples.
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‘The leachate seep samples taken dﬁriﬁg the first phase showed the
presence of chlorobenzene at 1 ppb in SW-LS-2. No other organic compounds
were detected. (If should be noted that pesticides and PCBs data had to
be rejected due to holdingvtimé violations by the laboratory and could not
be re-sampled.) Twenty-oné of the 23 metals analyzed for were detected in
SW-LS-2, and thirteen out of twenty-three were detected in SW-LS-1. With

‘the exception of aluminum, ba;ium, and-;inc in SW-LS-1, and mercury in SW-

LS-2, all metals detected were more than an order of magnitude greater

than those detected in the upstream surface water samples.

Analysis of tHe leachate collected from a manhole located upstream
of the discharge to the holding pond (LIN) showed the presence of many
volatiles at low concéntrations (0.2 to 354 PPb). All but three of these
were not TCL compounds, but were those which are additibnally analyzed
under Method 524.2. Only one semivolatile (behZoic acid at O;8vppb) was
detected. No peéticides or PCBs were detected. Sixteen metals were
detected at concentrations generally an order of.magnitude greatér thaﬁ

those for upstream surface water.

Analysis of the leachate effluent from the holding pond (LEF) did
not show any volatiles or pesticides/PCBs. Sémivolafiles were detected at
low concentrations, including benzoic acid at 1.0 ppb, fluoranthene at 0.2
ppb, and di-n-octylphthalate at 1.0 ppb. Metals detected in the holding
pond were at similar or lower concentrations #s those detected in the

leachate influent.

4.3.2 Summary of Surface Water Data

Sampies taken in Torne Brookvupstream of the landfill and considered
to be background demonstrated the presence of vinyl chloride and oil and
grease. However, as vinyl chloride was not detected in any other media

dhring this remedial investigation; its presence is not considered to be

attributable to the landfill, but rather an upstream source. Twelve
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metals were detected in one or both of the upstfeam'samples. In comparing

the remaining surface water samples to the upstream samples, the following

may be surmised: the landfill has had a rélativelyvminor impact on surface

water in Torne Brook. Three volatiles (vinyl chloride, benzene, toluene)

-~ were detected at low concentrations (0.08 to 0.7 ppb) in samples taken

adjacent to the northern lobe of the landfill. "Copper was also detected

at a concentration of 3.1 ppb. Samples taken adjacent to the éouthern

 lobe of the landfill_(in SW-8) showed aluminum, copper, iron, and vanadium
“at concentrations above béckground. The presence of these metals is
"localized, however, since the next downstream sample (SW-3) did not show

:elevated levels.

~‘The samﬁle ;akén in the-Ramapo River at former Outfall 001 indicated
that the laﬁdfill was not contributing any organics to the river but that
ten metals and oil and grease were being contributed. As this outfall is
no longer used for discharge_to the Ramapo River, this should no longer be

a problem.:
The sample taken in the drainage swale south of the landfill (on an
adjacent property) showed that the landfill was having no effect on

surface water in this area.

Leachate seep samples taken during the first phase ‘showed a

‘considerable number of metals detected at high concentrations. Only one

‘organic compound was detected, chlorobenzene at 1 ppb. Leachate seeps

were not observed onsite during the second-phase sampling, and this is

therefore considered to be an intermittent dccurrence.

Analyéis of the leachate entering the holding pond showed the
presence of organic compounds (volatiles and semivolatiles) at low levels

(all <3.4 ppb). Metals detected were_geﬁerally higher than the most

contaminated surface water sample and were at similar concentrations as

those found in leachate seep SW-LS-1. This indicates that the leachate
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collection system, which includes a_sufface water collector, is performing
édequately in containing most of contaminated surface water runoff from
the landfill. Once the leachate enters the treatment basin, now a holding
pond, volatilization of some compounds is taking place as evidenced by the
absence of volafiles in samble LEF. Semivolatiles and metals were
detécted\in<éample LEF, indicating that the treatment basin was haﬁing
little.effect'on,these compouﬁas. This was further confirmed by the
presence of metals at elevated conéentrations in sample SW-1 at the former
Outfall 001, which was the discharge for the tfeatment pond. As leachate

in the‘holding pond .is now directiy pumped to the Suffern Wastewater

Treatment Plant, further migration of contaminants to - the Ramapo River

should no longer be of occurring.

Results of the July 12, 1991 NYSDEC surface water sampling of Torne
Brook and the Ramapo River indicated that the landfill was not impacting
the Ramapo River. Results of the NYSDEC samples are pfesented in Appendix

M and discussed in more detail in Sectionv1.2.4.6.

4.3.3 Surface Water ARARs

‘New York State pfovides ARARs for surface water according to stream
classification. Torne Brook is classified as a Class B stream, its best
usage being for primary contact recreation and.any other uses except as a
source of water supply for drinking, culinary,> or food processing
- purposes. The Ramapo River is a.Class A stream whose best usage is as a
source of water for drinking, culinary, or foodfprocessing purposes, and
any other purpoées.v ARARs are listed within the NYSDEC's Division of
Water Technical and Operational Guidance Series (171.1)'Ambient Water
Quality Standards énd Guidance'Values (dated September 1990). Since.Torne
Brook discharges into the Ramapo River adjacent to the site, Class "A"
ARAR values were used in the comparison between compounds detected and
acceptable éoncentrations: In addition,’CIean Water Act Water Quality

Criteria were used in the comparison. From both New York State TOGS 1.1.1
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and the Clean Water Act, human and aquatic standards and guidelines were

considered. In cases where more than one ARAR was listed, the more

stringent of thévtwo was considered to determine compiiance with ARARs.
Table 4-17 presents‘the-comparison between ARARs and compounds detected in
the upstream samples (SW-2 and SW-5) gnd the downstream samples in either
Torne Brook or‘ﬁhe Ramapo River (SW-1, SW-3, SW-6, SW-7, SW-8). As shown
in Table 4-18, which summarizes the ARAR exceedance;,v a number of
parameters exceeded ARARs in the upstream samples: vinyl chloride;
mercury, thallium, =zinc, TOC, sulfide, ‘and lead. Parameters which
exceeded ARARs in.the downstream samples included: vinyl chloride,
antimony, aréenic, iron, manganese, mercury, niékel, zinc, ammonia, TOC,

NO2-N, TDS, sulfide, copper, lead, 'and cyanide.

The majority of these exceedances were in SW-1, where former Outfall
001 discharged into the Ramapo River. As this outfall is no longer used
for discharge of leachate, ARAR exceédances in this area should no 1ohger
occur. The only locations (other than at SW-1) where surface water ARARs
were exceeded in downstream samples and not upstream samples weré at SW-8
(iron) and SW-6 (copper). It may be concluded therefore that the landfill
is not a significant contributor to surface water ARAR exceedances in

- Torne Brook or the Ramapo River.
4.4 Sediments

Composite sediment samples were collected at surface water sample
locations SW-1 through SW-8 and labeied SS-l'through S5-8, and in the
leachate holding pond (LPSS-1). Results for the first-phase analyses are
presented in Table 4-19. Samples were analyzed for TCL volatiles, semi-
volatiles, pesticides/PCBs, and metals. Results for the second-phase
analyses are presented in Table 4-20.  The semivolatiles and
pestidides/PCBs results from the first phase were rejected during the data
audit due to holding time vioiations by the laboratory.  These were

resampied during the second phase and analyzed for these fractions. New
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. saﬁple loca;ions were analyzed for TCL wvolatiles, semi-volatiles,

pesticides/PCBs, metals and several indicator parameters. Results are

shown in Table 4-20.

4.4.1 Results of Sediment Sampling

Samples SS-2 and SS-5, which were taken along Torne Bfook'

approximately 100 feet upstream of the northernmost corner of the
landfill, are considered to.be background and representative of upstream
conditions. No organic compounds were detected in the upstream samples.
Eighteen of the 23 metals analyzed qu were detected at similar
concentrations in each sample with the exception of cadmium which was only

detected in.SS-S, and nickel, which was only detected in SS-2.

No volatiles were detected in'any of the sediment samples except for

LPSS-1, whereIZ-butanone was detected at 10 ppb.

vThe-following semivolatiles were detected in either §5-3 or §S-4:
4-methylphenol, benzoié acid,»phenanthrene, fluoranthene, pyrene, benzo(a)
anthracene, chrysene, bis(2-ethylhexyl)phthalate, benzo(b) fluorantheﬁe,
benzo(k)fluofanthene, and benzo(a)pyrene up to concentrations of 420 ppb
(benzoic acid). Additionally, bis(2-ethyl hexyl)phthalate was detecﬁed in
LPSS-1.

Three pesticides (dieldrin, alpha-chlordane; gamma-chlordane) were

detected in LPSS-1 at concentrations of up to 16 ppb; gamma-chlordane was’

also detected in SS-4 at 12 ppb.

Nineteen metals were detected iIn the downstream samples at

concentratiqns_similér to those in the upstream samples. It does not
appear as if metals concentrations were increasing along Torne Brook, or

that they were concentrated in SS-1 in the Ramapo River. The only areas

of high concentrations (an'order of magnitude over background) were in SS-
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1 for manganese, SS-3 for calcium and thallium, S$S-4 for antimony and
manganese, and SS-8 for calcium. Concentrations of metals in the holding
pond sediment were generally higher than thosé found in the stream

sediments, although not a full order of magnitude greater.

4.4,2 Summary of Sedimgnt Data

Samples taken in Torne Brook upstream of the landfill and considered
to be background showed no organic compounds and 18 metals. Similar
concehtratibns of tﬁese metals were generally found in the downstream
sediment samples indicating that the landfill is not contributing to
sediment éontaminatioh except.to a minor extent in two localized areas
(SS-3 and SS-8). Semivolatiles were also detected in SS-3. Many of the
contaminants detected were found to be present in the surficial soil
samples across the site and not in the groundwater. This indicates that

erosion of the landfill is contributing to contamination of Torne Brook.

In addition, contaminants‘were‘detected'ih sample SS-4, which was
taken in a drainage swale from the southern poftion of the landfill on an
-adjacent property. Similar contaminants (mainiy PAHs) were detected in
SS-4 as in the surficial soil samples, indicating thét erosion probably

contributed to the presence of this offsite contamination.

Results of analysis of the sediment sample taken in the leachate

holding pond showed the preseﬁce of pesticides and above background of

metals. Pesticides detected were the same as those detected in surficial

soil sample SPS-6, indicating that soils from erosion of the landfill are

" entering the_ieachate collection system and ending up in the leachate

holding pond. Metals detected were generally similar to those detected in

the various media onsite.

\
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4.4;3 Sediment TBCs

Sediment cleanup criteria have been developed in accordance with
documents provided by the NYSDEC Division of Fish and‘Wildlife,’mainly the
document "Clean-up Criteria for AQuatic Sediments", dated December 1989.
This document details the methodology for deeermining ecceptable levels of
non-poiar (i.e., relatively insoluble in water) or non-ionic organic
compounds in aquatic sediments. Sediments with contaminants in excess of
the criteria would be ﬁredicted to contain interstitial (pore) water in

excess of surface water ARARs. The document is based upon a briefing

document presented by the USEPA to its Science Advisory Board in February'

1989. Synopses of preliminary methods for determining cleanup criteria

for other classes of compounds (i.et polar organics and metals), based
upon other papers and soﬁrces, are also presented in the NYSDEC document.
Phenolic compounds, althodgh polar,.are conservatively groeped with non-
poiar compounds for the purposes of this method because of their

importance, and because they do not readily ionize at near-neutral pH.

The cleanup criteria for non-polar organics are developed based upon
the degree to which the chemicals are released from the sediment into the
interstitial (pore) water of the sediment. This can best be predicted by
the fraction of erganic carbon (0C) in ﬁhe sediment,>and the octanol/
water partition coefficient, Kow, for the particular chemical. The

octanol/water partition coefficient is defined as the ratio of a

chemical’s concentration in the octanol phase to its concentration in the.

aqueous phase of a two-phase octanol/water system; Values of Kow
represent the tendency of the chemical to partition itself between an
organic phase (e.g, sediment, as represented by the octanol) and an
aqueous phase of a two-phase sediment/water system. The organic phase, in

this case the stream sediment, is modeled by the amount of organic carbon

present in the sediment. Given this parameter and the Kow for a
contaminant, it is possible to predict the concentration of the
contaminant that will result in water at equilibrium with sediment
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containing that contaminant. Such water is the pore water in the

sediment.

The cleanup criteria is the concentration of the chemical in thé
sediment, which, for its Kow and the sediment OC, causes the pore water to
exceed the appropriate Ambient Water Quality 'SCandard/Guidancej Value
(AWQS/GV) for that chemical. For this site, the AWQS/GVs are the NYS
Surface Water Standards for Class A waters (TOGS 1.1.1,.1990).

The calculations may be made as follows:

Sediment Criterion, SC (ug/g0C) = (AWQS/GV) * 10 108K¥ % 1 kg

1000 g OC
Where: .
AWQS/GV: The Ambient Water Quality Standard/Guidance Value, used
as the basis for the sediment criterion for the specific
- non-polar organic chemical (ug/l),
Log Kow: The log (base 10) of the octanol-water partition
' coefficient for the given chemical (unitless),
- 0cC: The fraction of organic carbon in the soil, expressed as
a decimal. '
1 XKg : Unit conversion factor
1000 g OC

This equation yields the_permissiﬁle concentration (SC) of the given
chemical pér gram organic carbon in the sediment. To obtain the criterion
for the sediment in question, multiply the sediment criterion obtained
above by the number of grams per kilogram of organic carbon in the

sediment:
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Site-Specific sedimenticriterion, (ug/Kg) = SC * OC * 1000 g’ .
' ' 1 Kg

Twelve chemicals for which sediménﬁ criteria might be déveloped were
detected in two out ‘of the eighﬁ second phase samples sediment samples.
One polar and eleven non-polar organic compéunds were deﬁectgd in 8S5-4;
three of the non-polar orgaﬁic compounds were also detected in SS-3.
Sample SS-4 was gaken from a dréinage swale and not from a surface water
body capable of sustaining aquatic life or providing potable water.
Therefore, the use of this method is not applicable to fesqlts from SS-4.
Details of the calculations performed are presented in Appendii P.2.

Results are shown in Table 4-21.

Comparison of the sediment cleanup criteria with. the analytical

results in Table 4-21 shows that no contaminants exceed the sediment

cieanup criteria. Both human health and aquatic toxicity based criterions

were used in calculating sediment'cleanup criteria. This indicates that

the landfill is not predicted to cause accumulation of chemicals in
aquatic animals to_leVels that woulq exceed a human health tolerance,
action level, or’cancer'risk’dose (human health based criterion), or would
be predicted to cause toxicity to benthic or epibenthic life (aquétic

based criterion) (NYSDEC Division of Fish and Wildlife, 1989).

4.5 Alr

~ An air monitoring study was cbnducted during the second phase of
field activities to determine the production and.qu31ity of landfill gases
(specifically methane), the type and concentration of airborne
~ contaminants present, and the potential for exposure to personnel (through

dispersion), of the existing contaminants.

The air monitoring study focused upon "hot spots" outlined in the

pre-RI soil gas survey to determine methane quaiity and TCL organic gas
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emissions as well as the potential for exposure to workers, and others,

downwind from the prevaiiing westerly winds at the Baler Building and

outdoor pistol raﬁge. Complete soil gas survey results are presented in

Appendix A.1. The study comprises three tasks: (1) Monitori@g for
methane quality within piezometers; (2) "Hot Spot" ﬁonitoring for TCL
organics; and (3) point source monitoring for methane and TCL organics.

All monitoring point locations are shown on Figure 2-1.

4.5.1 Point Source Monitoring

\
“The Point Source Monitoring locations are identified with the prefix

PS and PSR. These samples were collected using Tedlar bag and Tenax

tubes, respectively, on Augdst 4, 1990. The PS data are tabulated in

Table 4-22 and the PSR data are tabuiated in Table 4-24. The PS series
illustrates methane concentrations and the PSR series illustrates TCL
volatiles concentrations. This point source Sampling has been conducted
along the line of prevaiiing winds towards the occupied Baler Building and
the pistol range; Baékground'samples PS-1 and PSR-1 have been established
by projecting a line upwind Beyoﬁd the western perimeter of the landfill.

All samples were collected at the breathing zone height.

The data shows the highest reading of 59.69 mole % (596,900 ppm) of
methane at the PS-2 location. This is the furthest westerly onsite sample
location from the Baler Building and pistol range. - The other two
breathing zone samples (PS-3 and PS-4) show very slight and none
deteétable results, respeécively, moving downwind tqwérd the oécupied
areas respectively. The background sample concentration is only 0.11
mole% or 1,100 ppm actually excéeding the value of sample'PS-3, which is
directly downwind of the highest value at PS-2. Indications are that

methane concentrations are being dispersed prior to reaching the two

occupied areas.
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Sample locations GS-3, GS-4, and PS-2 exhibited methane and co,

concentrations typical of a mature landfill gas with low and non-

detectable levels of other compounds tested. By comparison, background

‘samplé PS-1, and samplés PS-3 and PS-4 which are not on the landfill

surface, exhibited concentrations typical of atmbsphefic conditibns. GS-1

~and GS-2 anomously exhibited concentrations typical of atmospheric

conditions which may be due to sampling methods or the existence of

numerous openings in the landfill near the monitoring sites.

4.5.2 "Hot Spot" TCL Organics

Three samples in Table 4-23 identified with the VOC prefix were

collected at the surface of the landfill by Tenax adsorbent tubes to

determine point source concentrations of, and potential exposure to, TCL

volatiles. Results are reported for the detected compounds and compared

to Threshold Limit Values (TLV).

4.5.3 Methane Quality

The four Sampies identified in Table 4-22 with the GS prefix were

obtained within piezometers or pre-existing vents with one-liter Tedlar

bags on July 24 and August 8, 1990. These samples were collected at "hot
spots" identified during the pre-RI soil gas survey. Each GS series

sample location corresponds to an elevated combustible-gas meter reading

from the pre-RI soil gas sufvey where a piezometer was installed, or, in
the case of GW-3, a pre-existing vent. Sample results for GS-1 and GS-2
showed no methane detected and 0.01 mole % (100 ppm), respectively.
Levels at GS-3 and GS-4 are significantly higher, with results of 59.38
and 57.06 mole % (593,800 and 570,600' ppm) . Cqﬁbustible‘ gas meter
readings at these two locations had revealed readings of none detected and

100% of the lower explosive limit (LEL) during the pre-RI monitoring.
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‘Sample locations GS-3, GS-4, and PS-2 exhibited methane and Co,
concentrations  typical of a maturé landfill gas with low and non-
detectable levels of 6thgr compounds tested. By comparison, background
sample PS-1, and samples PS-3 and.PS-Q, which are not on the landfill
surface, exhibited coricentrations typical of atmospheric conditions. GS-1
and GS5-2 anomously exhibited concentrations typical of atmospheric
conditions which may be due to sampling methods or the existence of

numerous openings in the landfill near thevmonitoring sites.
4.5.4 Air ARARs

ARARs for air at the landfill include the Threshold Limit Values
(TLV) established by the American Conference of Governmental Analytical
Industrial Hygienists (ACGIH). TLVs refer_to airborne concentrations of

substances and represent conditions under which it is believed that nearly

'_all occupational workers may be repeatedly exposed (40 hours per week)

without adverse health effects. Since TLVs are guidelines for
: \
occupational exposure to chemicals, they have been modified according to

NYSDEC Region IIvarqtocols to be one three-hundredth of the established

‘TLV value. One three-hundredth of the TLV values are presented on Tables

4-23 and 4-24 for volatile compounds.

All three VOC samples exhibit values significantly below one three

‘hundredth of their respective TLV. Among the PSR samples PSR-2 showed

total xylenes at 7.7 mg/m®, which exceeded one three-hundredth TLV (1.45
mg/m3). All other volatiles were below ARARs. PSR-1, -3, and -4 data are
well below the ARAR limit of one three-hundredth of the TLV value.

Ambient Guideline Concentrations (AGCs) are also considered as ARARs
for the site. The AGCs found in the NYSDEC Division of Air Resources Air
Guide-1 were comparedragainst the contaminant emissions calculated for the

landfill. The NYSDEC screening model for baseline air emissions from

‘municipal landfills was used to calculate the contaminant emissions at the
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There were no. exceedances.

request of the NYSDEC. Calculations are presented in Appendix P.4. The .
maximum concentrations of contaminants detected in air samples from the
landfill were considered as being representative of landfill in gas

emissions. These were compared against the AGCs as shown on Table 4-25.

As described by the NYSDEC, the screening
model is very conservative, and if no exceedances are found using worst-

case emission rates, as was done, then emissions of VOC's to offsite
recéptors_are not of concern.
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PHASE I ANALYTICAL RESULTS FOR WASTES

TABLE 4-1

RAMAPO LANDFILL
(VOLATILE ORGANIC COMPOUNDS)

| =demeee- Rttt B b b |--mmmmommm e |-=mmmmmmeemeee |-m=mommmmmeee
| WELL AND SAMPLE ID NUMBER | SPS-1 | SPS-2 | SPS-3 | SPS-4 | SPS-5
-------- - i e R el R el
COLLECTION DATE | 10/16/89 | 10/16/89 | 10s15,89 | 10/15/89 | 10/16/89
- - --- | | ----1 === |memmmmeeceeen- s
Parameter ug/kg (ppb) Class | | | | |
I | A | |
Chloromethane voc | | | | |
Bromomethane voc | | | | }
Vinyl Chloride . voc | | | | |
Chloroethane voc | | | i ) |
Methylene Chloride voc | | | | : |
Acetone voc | R | | | R ]
Carbon Disulfide voc | | A | |
1,1-Dichtoroethene ~ voc | | ] | | ¢
1,1-bichloroethane voc | | | | |
1,2-Dichloroethene (total) voc | | | | |
Chloroform voc | | | | |
------------------------------------- ] L I e L e
1,2-Dichloroethane voc | | | | i
2-Butanone (or MEK) voc | | | | 190 |
1.1.1-Trichloroethane voc | | B | ' i
Carbon Tetrachloride voc | . | 1 { |
Vinyl Acetate voc | , | | }- |
Bromodichloromethane voc | | | | i
1,2-Dichloropropane voc | | | | |
Cis-1,3-dichloropropene voc | | | | |
Trichloroethene ) voc | | | ] |
Dibromochloromethane voc | i | | |
1,1,2-Trichloroethane voc | | | | |
--- e I-- e et f-~eeen- o R .
Benzene voc | | | | 42 |
Trans-1,3-dichloropropene voc | | | | |
Bromoform voc | | | | |
4-Methyl -2-pentanone . voc | | | | |
2-Hexanone voc | | | | |
Tetrachloroethene ) voc | . | | | |
1.1.2,2-Tetrachloroethane voc | | | 24 | |
Toluene voc | | | | | 1100 J
Chlorobenzene voc | | | | 730 |
Ethylbenzene voc | | | | 260 | 7100
Styrene voc | | [ | | -
Total Xylenes voc | | | | . 570 i
| i I | |

Only detected results are reported.

ALl results are reported in ug/kg (ppb).
R - Compound rejected because it was detected in the associated method blank at similar concentrations. )
J - Meets identification criteria but the value is less than the sample quantitation Limit-and greater than zero.
E - Compound concentration exceeded the linear calibrated range.
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TABLE 4-)

PHASE 1 ANALYTICAL RESULTS FOR MASTES
RAMAPO LANDFILL :
(SEMIVOLATILE ORGANIC COMPOUNDS)

| | | [P |
| WELL AND SAMPLE ID NUMBER | sps-1 |  sps-2 |  sps-3 | sPs-4 | sps-5 |
[ ] B J=mmmmmnces e Joemnmnmmmaens |-emmmnemnnna |
o COLLECTION DATE | 10/16/89 | 10/16/89 | 10/15,89 | 10/15/89 | 10/16/89 |
| ==mememmcommceaaa —e= |- l---- e bbbt R i B |
| Paremeter ug/kg (ppb) Class | i | | | |
| | A | | | |
| Phenol SEMI | | | | | |
| Bis(2-chloroethyi)ether SEMI | | | | | |
| 2-chlorophenot SEMI | | | I | I
| 1.3-Dichlorobenzene SEMI | i | | | |
| 1,4-Dichlorobenzene SEMI | 1 | | 370 4 | ]
| Benzyl Alcohol SEMI | | | | | 6000 J |
| 1,2-Dichlorobenzene SEMI | | | | 9% J | |
| 2-Methylphenol SEMI | ( | | | |
| Bis(2-chloroisopropyl) ether SEMI | 1 | | | |
| 4-Methylphenol SEMI | | | | | |
} N-Nitroso-di-n-propylamine '~ SEMI | | | | } |
| ==---- -- I-- - | |----=-oomee- R ] R |
| Hexachloroethane ~ SEMI | 1 I | |
| Nitrobenzene SEMI | | | | N |
| Isophorone " - SEMI | | | | | |
| 2-Nitrophenol : SEMI | | | | | |
| 2,4-Dimethylphenol SEMI | | | | | |
| Benzoic Acid SEMI | | | | | |
| Bis(2-chloroethoxy) methane  SEMI | | | | | |
| 2,4-Dichlorophenol SEMI | |- | | ] |
| 1.2,4-Trichlorobenzene - SEMI | I | | | ‘ |
| Naphthalene SEMI | | | | 1100 { 16000 J |
| -- { - it et et L
| 4-Chloroaniline SEMI | | | | | |
| Hexachlorobutadiene SEMI | | | | | |
| 4-Chloro-3-methylphenol SEMI | | | I | |
| ‘2-Methytinaphthalene SEMI | | | N 200 J | 4800 J
| Hexachlorocyclopentadiene SEMI | | | o | o
| 2,4,6-Trichlorophenot SEMI | | | | | |
| 2,4,5-Trichlorophenol SEMI | | I | | |
| 2-Chloronaphthalene SEMI | [ | | | .
| 2-Nitroaniline _ SEMI | I 3 | | I
| Dimethyl Phthalate SEMI | | I | | |
| I-

NOTE: Only detected results are reported.
ALl results are reported in ug/kg (ppb)..

J - Meets identification criteria but the value is less than the sample quantitation limit and greater than zero.
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PHASE 1 ANALYTICAL RESULTS FOR WASTES

. | \

TABLE 4-I|

RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

NOTE: Only detected results are reported.
ALl results are reported in ug/kg (ppb).

| | | |
WELL AND SAMPLE ID NUMBER |  sPs-1 | SPS-2 | sps-3 | SPS-4 | SPS-5 1
-------- | e B Bl L
COLLECTION DATE | 1016/89 | 10/16/89 |- 10/15/89 | 10/15,89. | 10/16/89 ' |
-- }---- -=-1 — e Bt ommmmcemmnaen |
Parameter ug/kg (ppb) Class | | | | } |
( | | | |
Acenaphthylene’ SEMI | | { | | :
2,6-Dinitrotoluene SEMI | ] | | A |
3-Nitroaniline SEMI | | | | | |
Acenaphthene SEMI | | | ) 190 J | |
2.4-Dinitrophenol SEMI | | | . | |
4-Nitrophenol SEMI | | | | i )
Dibenzofuran SEMI | | | | 150 ¢ | {
2,4-Dinitrotoluene SEMI | | | | | |
Diethylphthalate SEMI | | | | | |
4-Chlorophenyl -phenylether - SEMI | | | | | |
- B meecceesccmcmmcmre———m————————
fluorene SEMI | | | | 170 J |
4-Nitroaniline SEMI | | | | ’ \
4,6-Dinitro-2-methylphenol SEMI | | | | ' i
N-nitrosodiphenylamine (1) SEMI | | | | 110 4 |
4-Bromophenyl Phenyl Ether SEMI | | | . | ]
Hexachlorobenzene SEMI | | | | |
Pentachlorophenol SEMI | | 1 | |
Phenanthrene SEMI | . | 2309 | 81 J i 390 J |
Anthracene SEMI | | 439 | ] |
Di-n-butylphthalate SEMI | | : i | |
Fluoranthene i SEMI | | 440 i 160 J | 130 J |
------------------------------------- Pt Rt [ T B B
Pyrene SEMI | | 310 9 | 130 J | 130 J |
Butylbenzylphthalate SEMI | | - 130 J | |
3,3'-Dichlorobenzidine SEMI | |- v | | |
Benzo(a)anthracene ~ SEMI | | 200 J |- 84 J | |
Chrysene SEMI | | 2300 | 99 J | |
bis(2-ethyl hexyl)phthalate SEMI | | } 48 J | 480 | | 4200 J
Di-n-octyl Phthalate SEMI | | | | |
Benzo(b)fluoranthene SENI | | 170 J | 84 J | 74 |
Benzo(k)fluoranthene SEMI | | 180 J | "y | 72 J |
Benzo(a)pyrene SENI | J 160 J | 7 | |
Indeno(1,2,3-cd)Pyrene SEMI | | 140 J | 61 J | |
Dibenz(a,h)anthracene SEMI | | | | |
Benzo(g.h, i)perylene SEMI | | 130 J | 52 4 | |
|

J - Meets identification criteria but the value is less than the sample quantitation limit and greater than zero.
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TABLE 4-|

PHASE 1 ANALYTICAL ﬁESULTS. FOR WASTES
. RAMAPO LANDFILL ) .
(SEMIVOLATILE ORGANIC COMPOUNDS)

--------------- | ]| - ] R B ]
| WELL AND SAMPLE ID NUMBER | sps-1 -~ |  sPs-2 | sPs-3 | SPs-4 . |  SPS-5
|omemmmmenenee I - R R L e
COLLECTION DATE | 10/16/8 | 10/16,89 | 10/15,89 | 10/15/,89 | 10716/89 |
-------------------------- ---| B L B
Parameter ug/kg (ppb) Class | | | ] | |
' | | | 1 | |
Acenaphthylene SEMI | | b V | |
2,6-Dinitrotoluene SEMI | | | | | |
3-Nitroaniline SEMI | | ] i . | |
Acenaphthene : SEMI | | | | 190 J | |
2,4-Dinitrophenol SEMI | | | | | |
&-Nitrophenol SENT | | | | : | 1
Dibenzofuran . SEMI | | - ) 150 J | |
2,4-Dinitrotoluene SENMI | | I | : | |
Diethylphthalate SEMI | | | | | |
4-Chlorophenyl -phenylether SEMI | | | | | |
Fluorene SEMI | | | | 170 9 | |
4-Nitroaniline SEMI | | | | | 1
&4,6-Dinitro-2-methylphenol SEMI | | | | | |
N-nitrosodiphenylamine (1) © SEMI | | | | 110 J | A
4-Bromophenyl Phenylt Ether SEMI | | | | | |
Hexachlorobenzene SEMI | | | | | |
Pentachlorophenol SEMI . | | | ) | : | 1
Phenanthrene SEMI | | 2304 | 814 | 390 4 | |
Anthracene i SEMI | i S 43 J | | | ]
Di-n-butylphthalate SEMI | | | | ) | ]
Fluoranthene o SEMI | } 440 | 160 J : 130 J : :
-------------------- cebmmenmen] - e L e L L Lt B
Pyrene SEMI | | 310 J | 130 J | 130 v | . |
Butylbenzylphthalate SEMI | | | 130 J | | |
3,3'-Dichlorobenzidine SEMI | | v | . : | | |
Benzo(a)anthracene SEMI | | 200 J | 84 J | | |
Chrysene SEMI | | 230 J | 99 J | . | |
bis(2-ethyl hexyl)phthalate SEMI | | | 48 J | 480 J | 4200 J |
Di-n-octyl Phthalate . SEMI | | 1 | | |
Benzo(b)fluoranthene " SEMI | | 17040 | 860 i 73 |
Benzo(k) fluoranthene SEMI | | 180 J | My | 72 J { |
Benzo(a)pyrene . SENI | ] 160 J | 77 | } |
Indeno(1,2,3-cd)Pyrene SEMI | | 140 J i 61 | | |
Dibenz(a,h)anthracene SEMI | | | | | |
Benzo(g.h, i)perylene . SEMI | | 1309 ) 524 | | |
cececrcmccsccnmnn e |---- —am— L T

NOTE: Only detected results are reported.
ALl results are reported in ug/kg (ppb).

J - Meets identification criteria but the value is Less than the éampfe quantitation limit and greater than zero.
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TABLE 4-|

PHASE I ANALYTICAL RESULTS FOR WASTES
RAMAPO LANDFILL
(PESTICIDES AND PCBS)

R R R |-==-mmommoeme f---o-oeomemaee |-====cmmomeeee |
| WELL AND SAMPLE ID NUMBER | SPS-1 | SPs-2 | SPS-3 | SPS-4 | $PS-5 |
-------------- - I--- T et B P e C LT EEEE PR P e e e |
COLLECTION DATE | 10/16/89 | 10/16/89 | 10/15,89 | 10/15/89 | 10/16/89 |

------------- - | il BRSO E | -- |-==smmommemee | fm e eeaaa ]
Parameter ug/kg (ppb) Class | | | | | |
| “ | | | |

alpha-BHC PST | i | | 1 I
beta-BHC PST | I | 1 i |
del ta-BHC o PST | | | i i o
gamma-BHC (Lindane) PST | | | | | ]
Heptachlor PST | | | [ | . 4 J |
Aldrin . PST | | | | | i
Heptachlor Epoxide PST | } | 26 J | | |
Endosul fan 1 ) PST | { | ' | | |
Dieldrin . PST | | | | | {
4,4*-DDE BT | | [ | 1 |
Endrin i - PST | | | 1 | ]
R | ommmmmmeeeaen [-==mmmenmenae fmmmmmmnnntae fmmmmmeneennae i
Endosul fan 11 PST | ) | | | | |
4,4'-DDD PST | | | | i |
Endosul fan Sulfate PST | | | | I |
4,4°-DDT PST | | | I | |
Methyoxychlor PST | | | | | |
Endrin Ketone PST | | | | | |
alpha-Chlordane PST | | | | | |
gamma-Chlordane : PST | | | | | |
Toxaphene . PST l | . | | | |
Aroclor-1016 PCB | | | | | |
Aroclor-1221 pce | | | | i |
Aroclor-1232 ) PcB8 | | | | | |
Aroclor-1242 ‘PCB | | | | | |
Aroclor-1248. PCB | | | | | I
Aroclor-1254 o PCcB | | | | | I
Aroctor-1260 pcs | | | | | |

NOTE: Only detected results are reported.
ALl results are reported in ug/kg (ppb).

J - Meets identification criteria but the value is less than the sample quantitation Limit and greater than zero.
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TABLE 4-1

PHASE 1 ANALYTICAL RESULTS FOR WASTES
RAMAPO LANDFILL .
(METALS AND MISCELLANEOUS PARAMETERS)

i i | 1 |
WELL AND SAMPLE 1D NUMBER | SPS-1 ] SPS-2 | SPS-3 | SPS-4 | SPS-5
| | |===== | |
-COLLECTION DATE H 10/16/89 | 10/16/,89 | 10/15/89 | 10/15,89 | 10/16/89
| -| | | od
Parsmeter units Class | - | | | i
| | i | |
Atuminus 0g/kg L3 | 7850 | 8560 1 11200 . ] 4610 | 6440
Ant imony ug/kg MET | { 4.8 | | : : | 97.9
Arsenic ng/kg MET | 2.0 | 1.2 | 0.93 | 1.2 | r.3
Barium ng/kg MET | 37.2 { 27.4 | 0.7 | 122 | 11300
Beryllium ng/kg MET | | 0.24 | | |
Cadsium wg/kg MET | 1.2 | | | I 16.3
Catcius ag/kg MET | 10000 | 2490 t 2600 ] 9390 i 3130
Chromius m/kg MET | 15.9 | 16.5 i 15.7 } 12.6 | 1510
Cobalt ng/kg MET | 6.9 | 7.4 [} 9.6 [} 4.0 | 5.1
Copper ng/kg MET | 12.7 11 17.7 | 16.2 1 48.3 [} 401
Iron eg/kg MET | . 18600 ] 18000 | 22400 | 25300 § 20100
-| | Joemmmmeanocane | | -
Lead ng/kg MET § 7.8 ] "5.3 | 11.9 | 7.3 ) 9630
Magnesius mg/kg MEY | 4710 i 2610 | 3270 ] 1500 ] 2440
Nanganese ug/kg MET | 250 [} 164 | 322 | 101 ] 193
Rercury wg/kg RET | | | | ' |
Nickel ag/kg MET | 17.6 I 11.1° | 12.2 | 19.8 | . 6&8.7°
Potassium wg/kg MET | 1150 | 858 | 1200 | 828 | 182
Seleniuns sg/kg MET | 0.22 | | | 0.65 1 5.4
Silver mg/kg MET | | . | | [}
Sodiua ng/kg MET | 189 | 275 ] 232 I as7 | 145
Thatllium ng/kg MET | | i [ ]
Vanadium ng/kg MET | 23.9 | 33.7 | 33.1 { 14.6 ] 6.5
tinc ag/kg HET | 5.7 | 26.2 | 35.8 i 76.6 [} 2230
1 .
Total Cyanide ug/kg MET | | | | |
Total Phenols ag/kg NMISC | | | | 3.56 1 6.41%
|
Arsenic f ug/L  EP TOX | 1 : | i } |
Barium : ug/L  EP TOX | 322 | 7 | 433 | 170 | 1900 |
Cadaius ug/L  EP TOX | 1 l. I { 9.0 |
Chromium ug/L  EP TOX | | | | 461 |
Lesd ug/L EP TOX | - | \ | | 320 i
Rercury ug/L  EP TOX |~ t | | | |
Seleniua ug/L  EP TOX | 64.0 i 1 | | |
Silver ug/t.  EP TOX | ] | i | |
Endrin m/L  EP TOX | 1 | } | |
Lindane sg/L  EP TOX | | | | | |
Methoxychlor mg/L  EP TOX | | | | { |
Toxaphene ®g/L EP TOX | | | | | |
2,4-D mg/L EP TOX | | 0134 | | 1 |
2,4,5-7P mg/l.  EP TOX | | 0014 | ] 034 | |
fomeeorcremmmmm e mmeeeemcmeiemmeeame—mm e e me————
Ignitability MISC |} 1 | | | IGNITABLE |
Corrosivity nisc | | | | ) |
Reactivity nisc | | | | } ]
X Chiorine ppm  MISC | 193 | | | 344 I |
Heat of Combustion Stu/tb  mIsC | 74.0 | 81.0 | 37.0 | 727 | 6555 |
| 3 Sultfur pps  MISC | 330 | | | 563 \ 106 |
|

NOTE: Only detected results are reported.

4 - RMeets identification criteria but the value is less than the sample quantitation limit and greater than zero.
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NOTE:

| WELL AND SAMPLE 1D NUMBER

| =memeemmn c———evmen

| ~ COLLECTION DATE

| memmmemmmmeee e ccceccccccaaae
| Parameter ug/kg (ppb) Class
1

| Chloromethane voc
| Bromomethane voc
| Vinyl Chloride voc
| Chloroethane vocC
| Wethylene Chloride voC
| Acetone voc
| Carbon Disul fide voC
| 1,1-Dichloroethene voC
| 1.1-Dichloroethane . voc
| 1,2-Dichloroethene (total) voc
| Chloroform voc
| ===-- - PR R
‘| t.2-Dichloroethane voc
| 2-8Butanone (or MEK) voc
| 1.1,1-Trichloroethane voc
| Carbon Tetrachloride voc
| Vinyl Acetate voC
| Bromodichioromethane voC
| 1,2-Dichloropropane voc
| Cis-1,3-dichloropropene voc
| Trichloroethene voc
| Dibromochloromethane voc
| 1.1.2-Trichloroethane voc
| moommm—eceteccem e cecee e
| Benzene voc
| Trans-1,3-dichloropropene voC
| Bromoform voC
| &-Methyl-2-pentanone voC
| 2-Hexanone voc
{ Vetrachloroethene . voc
| 1.1,2,2-Tetrachloroethane voC
| Toluene voC
| Chlorobenzene voc
| Ethylbenzene vocC
| Styrene voc
| Total Xylenes voc
1

TABLE 4-2

PHASE I ANALYTICAL RESULTS FOR SURFACE SOIL

RAMAPO LANDFILL

(VOLATILE ORGANIC COMPOUNDS)

Onty detected results are reported.

All results are reported in ug/kg (ppb).

R - Compound rejected because it was detected in the associated method blank at'similar‘concentrations.
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TABLE 4-2 T

PHASE 1 ANALYTICAL RESULTS FOR SURFACE SOIL
RAMAPO LANDFILL '
(SEMIVOLATILE ORGANIC COMPOUNDS)

| | | | |

| WELL AND SAMPLE ID NUMBER |  SPs-6 | SPS-7 | sps-8 |  sPs-9 |  sPs-10 i
| seommmmmmomemommomanae Smeeoseesesoooe f=-mmommmmooees fomsomeoomooaen |-omommmm oo Rttt Il bt
| COLLECTION DATE | 1016/,89 | 10/16/89 | 10/15/,89 | 10/15,89 | 10/16/89 | -
| =mmooemocmmosee e | [-ommesmeeenane J--eemmmeeneen |--mmmmeemeeeas e [
| Parameter ug/kg (ppb) Cless | | | A - | ]
! 1 | | | i |
| Phenol SEMI | R ( . | | |
} Bis(2-chloroethyl)ether SEMI | R i ] | 1 I
| 2-Chlorophenol SEMI | R | | ) | |
| 1.3-Dichlorobenzene SEMI | R | | | | |
| 1.4-Dichlorobenzene : SEMI | R | i | | |
| Benzyl Alcohol SEMI | R } { | | |
| 1,2-Dichlorobenzene’ SEMI | R | | I | |
| 2-Methylphenol . SEMI | R | 1 A | |
| Bis(2-chloroisopropyl) ether  SEMI | R | | | | |
| &-Methylphenol SEMI | R | | .| | |
| N-Nitroso-di-n-propylamine SEMI | R ] | I N |
ettt |=-mmmmmmenne osmommommoene- |----ommm oo R |--mmmmmmemee e |
| Hexachloroethane SEMI | R | | | | |
| Nitrobenzene SEMI | R | | | ) |
| Isophorone SEMI | R | | | | . |
| 2-Nitrophenot SEMI | R | | | |- |
| 2.4-Dimethylphenol - SEMI | R | | | | |
| Benzoic Acid SEMI | R | | | | 210 J g
| Bis(2-chloroethoxy) methane SEMI | R | 1 | |- |
| 2,4-Dichtorophenol SEMI |- R | I ( | |
| 1.2,4-Trichlorobenzene SEMI | R | i l | |
| Naphthalene SEM1 | R | | ' | | |

..................................... | om e e mmcmmmmmecmmcmememem—mce— e m——=
| 4-Chloroaniline SEMI | R ] | | | |
| Hexachlorobutadiene SEMI | R | J | | |
| 4-Chloro-3-methylphenol SEMI | R | | . | |
| 2-Methylnaphthalene  SEMI | R ) | | l |
| Hexachlorocyclopentadiene SEMI | R | | | | |
| 2,4,6-Trichlorophenol SEMI | R | | | | - |
| 2,4,5-Trichtorophenol SEMI | R | | | | |
| 2-Chloronaphthatene ~ SEMI | R | ] | | |
] 2-Nitroaniline SEMI | R } | N 1 |
| Dimethyl Phthalate : - SEMI | R | | ] | |
e e s

NOTE: Only detected results are reported.
All results are reported in ug/kg (ppb).

J - Meets identification criteria but the value is less than the sample quantitation llm!l and greater than zero.
R - Entire semivolatile fraction has been rejected due to holding time violations.
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TABLE 4-2
PHASE 1 ANALYTICAL RESULTS FOR SURFACE SOIL
RAMAPO LANDFILL -
(SEMIVOLATILE ORGANIC COMPOUNDS)
------------------------------------- Rl e e ] B
| WELL AND SAMPLE ID NUMBER | SPS-6 | SPS-7 | SPs-8 | SPS-9 | SPS-10 |
| seseoe- === ----1 Sl ittt |---momm e R e f-osommm oo
| - COLLECTION DATE | 10/27/89 | 10/17,89 | 10/17/89 | 10/17/89 | 10/17/89 |
ittt m===f-s e ittt [-=-smmmmmmeees e f--momomoo oo |
| Parameter ug/kg (ppb) Class | | | | |
| | | | | |
| Acenaphthylene SEMI | R | | | |
| 2.6-Dinitrotoluene SEMI | R | ]. ] |
] 3-Nitroaniline SEMI | R A | | |
| Acenaphthene : SEMI | R | | | J
| 2.4-Dinitrophenot SEMI | R | | | |
| 4-Nitrophenot SEM1 | R | | i )
| Dibenzofuran SEMI | R | | | |
| 2,4-Dinitrotoluene SENI | R | l. | |
| Diethylphthalate SEMI | R | | | |
| 4-Chlorophenyl -phenylether SEMI | "R | ] | |
| osmemmneeea- e L
| Fluorene ) SEMI | R } | | §
} 4-Nitroaniline . SEMI | R | N | |
§ 4,6-Dinitro-2-methylphenol SEMI | R ] | | |
{ N-nitrosodiphenylamine (1) SEMI | R ) | | |
| 4-Bromophenyl Phenyl Ether SEMI | R | | | |
| Hexachlorobenzeéne SEMI | R | | | |
| Pentachlorophenol SEMI | R | | } !
| Phenanthrene SEMI | R | | | |
| Anthracene © SEMI | R | | | |
| Di-n-butylphthalate SEMI | R | | | |
| Fluoranthene : SEMI | R | o | | 64 J
| emmmmeemsoeees ol e R R R | -mmmmmmmsmmeee |
| Pyrene . SEMI | R | | | i 39 |
| Butylbenzylphthalate ‘SEMI | R | ] | | 160 J |
} 3.3'-Dichlorobenzidine SEMI |} R | | | | I
| Benzo(a)anthracene SEMI | R | ) | ) 42 9 |
| Chrysene SEMI | R . | | ] | 64 J |
| bis(2-ethyl hexyl)phthalate SEMI | R | | 1 |- 320 J ]
| Di-n-octyl Phthalate SEMI | R | | | | 3 |
| Benzo(b)fluoranthene SEMI | R | | , | | 734 |
| Benzo(k)fluoranthene SEMI | R | | | | 61 4 |
| Benzo(a)pyrene © SEMI | R | | | | 62 J |
| Indeno(1,2,3-cd)Pyrene SENI | R | | | | 93 J |
| Dibenz(a,h)anthracene SEMI | R | | | | : |
| 8enzo(g,h,i)perylene B SEMI | R | | 1 | 100 ¢
I

NOTE: Only détected results are reported.
ALl results are reported in ug/kg (ppb).

J - Meets identification criteria but the value is less than the sample quantitation timit and greater than zero.
R - Entire semivolatile fraction has been rejected due to holding time violations.
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Parameter

alpha-BHC
beta-BHC
delta-BHC

ug/kg (ppb)

gamse-BHC (Lindane)

Heptachlor
Aldrin
Heptachlor Epox
Endosul fan 1
Dieldrin

4,4’ -DDE

Endrin

ide

Endosul fan 11
4,4 -DDD
Endosul fan Sul f
&,4'-DODT
Nethyoxychlor
Endrin Ketone
alpha-Chlordane
gamma-Chlordane
Toxaphene

Aroctor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroctor-1254
Aroclor-1260

ate

PHA

! .

TABLE 4-2

SE I ANALYTICAL RESULTS FOR SURFACE SOIL
RAMAPO LANDFILL
(PESTICIDES AND PCBS)

o
~N
-
3
-]
0

Class

PST
PST
PST
PST
PST
PST
PST
PST

NOTE: Only detected results are reported.
Atl results are reported in ug/kg (ppb).

R - The entire pesticide/PCB fraction has been rejected due to holding time violations.
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TABLE 4-2
" PHASE 1 ANALYTICAL RESULTS FOR SURFACE SOIL

RAMAPO LANDFILL
(METALS AND MISCELLANEOUS PARAMETERS)

)
1
1}
)
)
1,
(]
]
]
1
[]
)
'
'
'
i
[}
[}
]
)
)
)
)
)
1]
1
[]
[)
)
)
)
)
L}
]
)
)
1]
]
1
1
]
(]
)
]
)
)

i I | I
| WELL AND SAMPLE ID NUMBER | sSPs-6 ° |  sps-7 | sPs-8 | sps-9 | sps-10 |
| mmm e e e J-mmsimenmaanae f--mnmmemmemaen [--mzmsmmmenaas J=mmmmeceas [
COLLECTION DATE | 10s27/89 | 10/17/89 | 10/17/89 | 10/17/89 | 10/17/89 |
e e J--mm e R |--mmmmnnen el Bt e [
Parameter Units Class | | | | | |
e -| | | b I [
Aluminum ) ng/kg MET § 6420 - | 9450 | 11600 | 16900 | 7040 |
Antimony ng/kg MET | 7.3 | | | 4.7 | ) |
Arsenic wg/kg MET | 1.8 | 1.3 | . 2.3 | 2.2 | 1.1 [
Barium wg/kg MET | 31.0 i 46.4 | 44.0 | 35.8 | 40.8 |
Beryllium ng/kg MET | | - | | | |
Cadmium mg/kg ©  MET | 1.7 | 0.84 | | | |
Calcium - mg/kg MET | 9580 | 2500 ] 3590 | 805 | 3780 |
Chromium . ‘mg/kg MET | 20.1 | 15.9 | 16.8 | 22.7 | 13.8 |
Cobalt - mg/kg MEY | 5.7 | 8.5 | 8.6 | 6.6 | 9.2 |
Copper »g/kg MET | 19.1 | 15.5 | - 18.5 | 8.6 | 17.0 |
Iron i ng/kg MEY | 47000 ] 19400 | 20900 | 21300 | 17200 |
---------------------------------------------- R ] L L [ —
Lead mg/kg ~ MET | 15.9 { 5.6 | 5.8 | 8.8 | 10.3 [
Magnesium ' . mg/kg MET | 3330 | 3530 | 3160 | 2000 | 3450 |
Manganese ) ng/kg MET | 335 | 294 ] 295 | 88.1 | 166
Mercury . ] ng/kg MET | | | | : | |
‘Nickel "~ mg/kg MET | 15.6 | 12.2 | 15.2 | 10.9 | 11.2 |
Potassium : ng/kg MET | . 888 A 1290 | 1070 | 511 | 1430 |
Selenium ng/kg MET | ! | | 0.51 | |
Silver ’ ng/kg MET .| | | | ‘ | _ |
Sodium : "mg/kg MET | 272 | 161 | 190 | 113 | 559 |
Thellium ng/kg MET | | ] ‘ | ] |
Vanadium . ‘ ng/kg MET | 24.6 | 23.9 | 28.5 | 40.8 | 25.8 |
Zinc ' ng/kg MET | 47 .1 | 35.2 } 30.6 | 27.3 | 44.2 ]
.............. —— - -----|-------------------------'---_------------_---_--------..---.._----_--------_-
Total Cyanide . mg/kg * MET | i | | | |
Total Phenols mg/kg MISC | i | | | ]
Ammonia-Nitrogen mg/kg  MISC | 47.6 { 27.3 | 27.9 | 107 |  19.0 |
NO3-Nitrogen mg/kg MISC | 3.77 | 1.09 | 0.28 | 3.30 | 1.39 |
Total Kjeldahl Nitrogen mg/kg  MISC | 693 | 280 | 388 | 585 | 245 |
Moisture b 4 Misc | 15.5 | 10.2 | 14.5 | 15.9 | . 15.7 [
~pH : Su Misc | 8.28 | 7.65 | 6.98 | 5.43 ] 8.55 |
Toc ng/kg - MISC | 34,200 | 10,000 | 7.320 | 18,500 | 6,650 |

NOTE: Only detected results are reported.
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TABLE 4-3
PHASE 1 ANALYTICAL RESULTS FOR SUBSURFACE SOIL
RAMAPO LANDFILL
(VOLATILE ORGANIC COMPOUNDS)
| --- ==~ o R kit S it |smmmmemmmmeee Jommmemmmmmmee R
| WELL AND SAMPLE ID NUMBER | MY-1-SB | MW-2-58 | Mu-3-S8 § MW-4-SB | MW-5-S8 | MW-7-SB
| ====-=-- === | ==omne-- j-mmemomcmoennn |---oommommmeee | R e
i COLLECTION DATE | 1/15,89 | 1217789 | 11,16/89 | 11/30/89 | 12/5/89 | 10/16/89
| -- | 1- | |-=meomemm- |---=-emmmonmes |---ooosemenne-
| DEPTH | 11 | 7-9 | 610 | 1-4 | 4-6 | 4-8°
| memmmeen -1 i- | el R frommsmmmmmmmee it
| Parameter ug/kg (ppb) Class | | = : | |
] . | | | |
| Chloromethane voc | | | | I |
| Bromomethane voc | i | | | (
{ Vinyl Chloride vot | | | | | 1
| Chloroethane voc | ] i | I I
| Methylene Chloride voc | | R | R | | R |
| Acetone voc | 13 1 18 1 28 | R i 16 I R
| Carbon Disulfide voc | | | | ] |
{ 1.1-Dichloroethene voc | | | | | |
{ 1.1-Dichloroethane voc | | I | | |
| 1.2-Dichloroethene (total) voc | | | | | t
{ Chloroform voc | I | | ( I
| ==meemmeemcccccce e e e cc e R it |---e=- | f-==-- | R
| 1.2-Dichtoroethane voc | i | | | |
| 2-Butanone (or MEK) voc | | | | | {
| 1.1,1-Trichloroethane voc | ( | | | |
| Carbon Tetrschloride voc . | | | | |- |
{ Vinyl Acetate voc | | | I I |
} Bromodichloromethane voc | | | | | |
{ 1.2-Dichloropropane voc | | | | | |
} Cis-1,3-dichloropropene voc | | | | | |
| Trichloroethene voc | ( | |- | |
| Dibromochloromethane voc | | | | | |
} 1,1.2-Trichloroethane voc | 1 | | | i !
| ===e=-oe- - | | | ]-- e el |-----momoooe-
| Benzene voc | | 1 | | [
| Trens-1,3-dichloropropene voc | | | | ] |
| Bromoform voc | | | | | |
| é-Methyl-2-pentanone voc §. | | | | |
| 2-Hexanone voc | | | | | |
| Vetrachtoroethene voc - | | | { | |
| 1,1,2,2-Tetrachloroethane voc | | | | | |
| Toluene voc | | | 24 | | |
| Chtorobenzene voc | | { | | {
{ Ethylbenzene voc | | | | I |
| Styrene voc | | ( | | |
| Total Xylenes voc | [ | | | |
| | I | |

NOTE:

Only detected results are reported.

AlL results are reported in ug/kg (ppb).

R - Compound rejected because it was detected in the associated method blank at similar concentrations.
J - Meets identification criteria but the value is less than the sample quantitation limit and greater than zero.



TABLE 4-3

PHASE I ANALYTICAL RESULTS FOR SUBSURFACE SOIL
RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

D _————

| | | |
WELL AND SAMPLE ID NUMBER | Mu-1-SB J MU-2-SB | MW-3-SB | MU-4-SB
| -- | B e |------mooeee
COLLECTION DATE | 11/15/89 | 12/17/89 | 11/16/89 | 11/30/89
| St | - |--=omomeaean |-memmomm e
DEPTH | 11-13 | 7-9 | 6-10° | 1-4
- === |=--- | - B R
Parameter ug/kg (ppb) Class | | | }
| | | {
Phenol SENI | | | |
Bis(2-chloroethyl)ether SENI | | | |
2-Chlorophenol SEMI | | | ]
1.3-Dichtorobenzene SEM1 | | | |
1,4-Dichlorobenzene SEMI | | | - |
Benzyl Alcohol ) SEMI | | | |
1,2-Dichlorobenzene SEMI | i | |
2-Nethylphenol SENI | | | }
Bis(2-chloroisopropyl) ether SEMI | | f |
&4-Methylphenol SEMI | | | |
N-Nitroso-di-n-propylamine SEMI | i | |
- |smmemmeenees f=emmmmeemee- |==mommemeet J--mmmmememeee
Hexachloroethane SENI | | ] |
Nitrobenzene SEMI | | | I
I1sophorone . SEMI | | | |
2-Nitrophenol : SENI | | i |
2,4-Dimethylphenol SEMI | | | |
Benzoic Acid SEMI | | | )
Bis(2-chtoroethoxy) methane SENIL | ] | i
2.4-Dichlorophenol SEMI | ] | |
1.2.4-Trichlorobenzene SEMI | | ] |
Naphthalene SEM1 |- | | |
|
&-Chloroeniline SEMI | | | |
Hexachlorobutadiene SEMI | | { |
4-Chloro-3-methylphenol SEMI | | § |
2-Methylnaphthalene SEMI | | | |
Hexachlorocyclopentadiene SEM1 | | i {
2,4,6-Trichlorophenol SENI | | ) }
2,4,5-Trichlorophenol SEMI | | } b
2-Chtoronaphthalene SEM1 | | | |
2-Nitroaniline SEMI | ] | |
Dimethyl Phthalate SEMI | | | |
|

NOTE: Only detected results are reported.
ALl results are reported in ug/kg (ppb).

R - The entire semivolatile fraction has been rejected due to holding time violations.
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| |

| MU-7-s8 | MW-8-58B
J=mmmsocooeaas [===omoommomaen
| 10/1¢6/89 | 11/7/89
|==ommcmmoeenne |emmmemmemem e
| . 4-8° | 8-12*
J=mmmemmoooenan R
| |

( |

| R |

| R |

| R I

| R |

| R |

{ R |

| R |

| R |

| R |

i R |

| R |
|-mememmmmneee- f=smmmmeoeee
| R |

| R |

| R |

| R |

| R |

| R |

| R |

| R |

| R [

! R |

| R |

| R |

| R I

| R {

| R |

| R i

| R |

| R |

| R |

| R |
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TABLE 4-3

PHASE I ANALYTICAL RESULTS FOR SUBSURFACE SOIL

RAMAPO LANDFILL

,

(SEMIVOLATILE ORGANIC COMPOUNDS)

| ( | |

| MELL AND SANPLE ID NUMBER | ®WN-1-SB | MW-2-SB | Mw-3-sB

| =omemommemeee momooseecmeeeeeaeeas fmmmmeeonn e |- mmmemnnmaen |-emommmennaas

| COLLECTION DATE | 1589 | 12/17/89 |  11/16/89

| =mmeeomeeeees -e- | et R

| DEPTH ] 13 | 7-9 | 6-10°

| -e-mmmmees I- ] [ I-

| Parameter ug/kg (ppb) Class | | |

| | | |

| Acenaphthylene SEMI | | |

} 2.6-Dinitrototluene SEMI | ) |

| 3-Nitroaniline SEMI | i |

| Acensphthene SEMI | { {

} 2.6-Dinitrophenol SEMI | i }

| 4-Nitrophenot SEMI | ] )

{ Dibenzofuran SEMI | | ]

| 2.4-Dinitrotoluene SEMI | | |

| Diethylphthalate SEMI | | |

| 4-Chtorophenyl-phenylether SEMI | | |

| -omes -==-|
Fluorene SEMI | | |
4A-Nitroaniline SEMI | | |
4,6-Dinitro-2-methyiphenol SENMI | | |
N-nitrosodiphenylamine (1) SEMI | | |
&-Bromophenyl Phenyl Ether SEMI | | |
Hexachlorobenzene T SEMI | | |
"Pentachlorophenol SEMI | 1 |
Phenanthrene SEMI | | | 40 J
Anthracene SEMI | | |
Di-n-butylphthalate 'SEMI | | |
Fluoranthene SEMI | | |- 54

--1--- |---emeemnnneen | --

Pyrene SEMI | | | 720
Butylbenzylphthalate SEMI | | ] ‘
3,3'-Dichlorobenzidine SEMI | | |
Benzo(a)anthracene SEMI | | | 42 J
Chrysene ’ SEMI | | | 43
bis(2-ethyl hexyl)phthalate SEMI | | | 43
Di-n-octyl Phthalate SEMI | ] |
Benzo(b)fluoranthene SEMI | | |
Benzo(k)fluoranthene SEM1 | | ]
Benzo(a)pyrene SEMI | | J
Indeno(1,2,3-cd)Pyrene SENMI | | |
Dibenz(e,h)anthracene SEMI | | |
Benzo(g,h, i)perylene SENI | | |

NOTE: Only detected results are reported.

ALl results are reported in ug/kg (ppb).

R - The entire semivolatile fraction has been,rejected due to holding time violations.
J - Meets identification criteria but the value is less than the sample quantitation limit and greater than zero.
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TABLE 4-3

PHASE 1 ANALYTICAL RESULTS FOR SUBSURFACE SOIL
’ RAMAPO LANDFILL
(PESTICIDES AND PCBS)

----- - -- -=|-- ---*--I--------------I--------------l--------------I--------------I--------------I--------------
] WELL AND SAMPLE ID NUMBER | mw-1-sB | Mu-2-58 | Mw-3-sB | MW-4-SB | MUW-5-5B | MW-7-SB | MW-8-SB
| memememm e | |==eemmommaaae J=mmmmeommmeaan |ommmommemaeen R leeommmccmaaes et
| COLLECTION DATE | NMA5/89 | 124789 | 11/.16/89 | 11/30/89 | 12/5/89 | 10/16/,89 | 11/7/89
| -------- it EESt e S |====soomcmnaan R Ry m-mm- |om-omomooenaaa |=mo-cemmeeee R
| DEPTH ] 1113 | 7-9° | 6-10' | 1-4 | 4-6' }  4-8° | 8-12'
| =-<omcermemmccae s | ===| -- R oo e |--==e-e- | --- e
| Parameter ug/kg (ppb) - Class | | | | | | |
| 1 | | | | | |
| slpha-BHC PST | R | | R | R | R ) |
| beta-BHC PST | R ) | R ) R 1 R | |
{ delta-BHC PST | R ( { R | R i R | i
| gamma-BHC (Lindane) PST | R | | R | R | R | |
| Heptachlor PST | R | I R | R i R | |
| Aldrin - PST | R | | R | R | R | i
| Heptachlor Epoxide PST | R | } R | R | R | |
| Endosul fan 1 PSYT | R ) | R | R | R } |
| Dieldrin PST | R | I R | R | R | |
| 4.4°-DDE PST | R i [ R | R | R | i
| Endrin : PST | R i { R | R | R | |
i i | Sl R R Jmenmnmeeae J=mmmemeenenan [-=msemommmnen R
| Endosulfen 11 PST | R | | R i R i R ] |
| 4,4°-DDD ‘ PST | R | | ] | R q R | |
] Endosulfan Sulfate PST | R | | R ) R | R i |
| 4,4°-0DT PST . | R ( } R N R | R | |
| Methyoxychtor ) PST | R | | R - } R | R | 1
| Endrin Ketone . PST | R | | R 0 R | R i |
| slpha-Chlordane PST | R | i R ! R | R | |
| gamma-Chlordane PST | R | | R | R ] R | A
| Toxaphene PST | R | } R i. R | R | |
[ - e S
| Aroclor-1016 PCB | R | | R i R i R | |
| Aroclor-1221 PCB | R | } R | R ] R | |
| Aroclor-1232 Pce | R | | R { R | R | |
| Aroclor-1242 Pca | R | | R | R | R | |
§ Aroclor-1248 PCB | R | ] R { R | R | |
| Aroclor-1254 ' PCB | R 1 | R ( R | R | |
| Aroclor-1260 Pce | R | | R | R | R | ]
|

NOTE: Only detected results are reported.
ALl results are reported in ug/kg (ppb).

R - The entire pesticide/PCB fraction has been rejected due to holding time violations."
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TABLE 4-3

PHASE 1 ANALYTICAL RESULTS FOR SUBSURFACE SOIL
RAMAPO LANDFILL
(METALS AND MISCELLANEOUS PARAMETERS)

| | | | | | |

| WELL AND SAMPLE ID NUMBER | MW-1-SB | MW-2-SB | MW-3-SB | MW-4-SB | MW-5-SB | M4-7-SB | MV-8-SB

b oo e |--msememeceeae R o Jmmmmmmaeeeeee |-mmmmmmmnnanes Jommoooonnanns | -=nnmmmnnnaes
| COLLECTION DATE | 11,15/89 | 12/17/89 | 11,16/89 | 11/30/89 | 12/5,89 | 10/16/89 | 11/7/89

| ome oo e |-mmzmmmenenane |--emmmonnmeeee |--eemeaeeeaes ommsmmeneeees |-mememmemneae f-mmmmemmnanas Jommmmnmmeeneas
\ DEPTH | 1113 | 7-9 | 6-10° 1 1-4 | 4-6 | 4-8 | 812

| -~ j---- |- e R R e e fmmmmenee
| Parameter Units Class | | { | | | |

I ' ‘ | | I | I I : |

| Aluminum mg/kg MET | 6040 | 6650 | 11600 | 9100 | 10900 | 8120 | 6100

| Antimony mg/kg  MET | | ( 1 | | | 5.2

| Arsenic ng/kg MET | 1.3 ] 1.7 | 2.9 | 2.8 | 1.4 | 1.3 | 1.2

| Berium mg/kg MET | 39.8 ) 26.9 | 42.5 | 34.3 | 39.7 | 50.7 | 39.4

| Beryllium mng/kg MET | | 0.23 | | | | : i

| Cadmium ‘ mg/kg MET |. | ] | | i 0.93 | )

| calcium mg/kg MET | 3240 | 15100 | 4240 | 1830 | 1960 | 1840 B 1150

| Chromium ng/kg MET | 17.2 | 14.7 | 31.8 | 19.6 | 23.5 | 19.4 | 1.1

| Cobalt ng/kg MET | 9.4 | 6.6 | 8.00 ) 7.9 | 9.3 | 7.6 | 4.7

| Copper : wg/kg  MET | 25.9 | 17.0 | 163 { 10.3 | 16.7 | 16.6 1 16.0

| Iron " mg/kg MET | 17100 | 17600 | 21900 | 32000 | 21600 | 16900 | 16000

| oo e |=mmomemmneeene e -=monmmmnmaes omememmommeae J-emmemmnemnees R |-=mm s mmee
| Lead mg/kg  MET | 1.5 | 3.2 I 1.2 i 5.3 | 2.1 | 8.9 | 2.7

| Magnesium mg/ko MET | 3100 | 5170 | 2810 | 2620 | 3220 | 3260 | 2670

| Manganese mg/kg MET | 299 | 305 | 382 | 155 | 228 i 289 i 243

| Mercury wg/kg  MET | | | | | | |

| Nickel i ng/kg MET | 10.3 | 1.6 | 13.3 | 10.7 | 12.2 | 1%.2 | 12.3

| Potassium mg/kg MET | 1410 | 1110 | 946 | o, | 1430 | 1050 | 866

| Selenium mg/kg MEY | | | | 0.51 1 | |

| Silver : wmo/kg  MET | I | { | | |

| Sodium , wo/kg  MET | 240 | m | 209 i 15 | 166 | 133 | 70.4

| Thallium mg/kg MET | | | : | | | { 1.5

| venadium ng/kg MET | 23.0 | 24.8 | 26.0 | 34.5 | 35.7 | 23.9 | 15.1

| Zinc mg/kg MET | 17.7 | 27.0 ] 35.3 | 26.4 | 22.0 | 29.0 | 22.9

l ---------------------------------------------- |----------~------—---------------------------------------------------------------_-----_--__.._-------_;_
| Total Cyanide ‘ mg/kg MET | | | | | | |

| Totatl Phenots ) mg/kg  MISC | | | 0.37 | | ) | |

| Ammonia-Nitrogen mg/kg  MISC | 3.97 | 2.75 | 37.6 | 6.72 | 1.5 | 22.7 | 5.9

{ NO3-Nitrogen mg/kg  MISC | 0.6 | 2.39 | 0.3 | 0.065 | o.08 |  0.605 | 0.9

| Total Kjeldahl Nitrogen mg/kg MISC | 39.3 | 1.8 | 366 | 61.5 | 10.7 | 106 | 78.0

| moisture b4 nisc | 7.98 | 2.65 | 19.0 | 16.3 | 6.42 | 7.38 | 6.84.

| oH su Misc | 7.52 | 8.13 | 7.64 | 6.36 {  6.79 | 7.4 | 113

| ToC mg/kg  MISC | 4900 | 1140 | 16000 | 13700 | 675 | 10400 | 2080

| |

NOTE: Only detected results are reported.
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PHASE Il

TABLE 4-4

ANALYTICAL RESULTS FOR SURFICIAL SOIL
RAMAPO LANDFILL
(VOLATILE ORGANIC COMPOUNDS) .

WELL AND SAMPLE ID NUMBER

LSMW-10

SPS-6
COLLECTION DATE 09/24/90 8/24/90

Parameter ' Class
Chloromethane - voC
Bromomethane vOC
Vinyl Chloride vOC
Chloroethane voC

Methylene Chloride voC R R

Acetone vOC R
Carbon Disulfide voC
1,1-Dichloroethene vocC
1,1-Dichloroethane vOoC
1,2-Dichloroethene (total) vOC
.Chloroform ' vOC
1,2-Dichloroethane voC
2-Butanone (or MEK) - vOC
'1,1,1-Trichloroethane vOC
Carbon Tetrachioride voC
Vinyl Acetate voC
Bromodichloromethane vOC
1,2-Dichloropropane voc
- Cis-1,3—dichloropropene voC
Trichloroethene vOC
Dibromochloromethane voC
1,1.2-Trichloroethane vOC
Benzene voC
Trans-1,3-dichloropropene VOC
Bromoform ’ voc
4-Methyl-2-pentanone voC
* 2-Hexanone " VOC
Tetrachioroethene vOC
. 1,1,2,2-Tetrachloroethane voC
Toluene vOoC
Chlorobenzene vOC
Ethylbenzene vocC
Stytene voC
Total Xylenes voC

. NOTE: Only detected results are repoﬁed.
Alt recults are reported in ug/kg (ppb).

R - Compound rejected due to being detected in associated method blank.
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TABLE 4-4

PHASE Ii

ANALYTICAL RESULTS FOR SURFICIAL SOIL
RAMAPO LANDFILL

(VOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE 1D NUMBER SPS-6 LSMW-10
COLLECTION DATE 09/24/90 8/24/80

Parameter Class- :
Phenol SEMI
Bis(2-chloroethyl)ether SEMI
2-Chlorophenol SEMI
1,3-Dichlorobenzene SEMI

- 1,4-Dichlorobenzene SEMI .
Benzyl Alcohol SEMI
1,2-Dichlorobenzene SEMI
2-Methylphenol SEMI
Bis{2-chloroisopropyl) ether SEMI
4-Methylphenol SEMI
N-Nitroso-di-n-propylamine SEMI
Hexachloroethane SEMI
Nitrobenzene SEMI
Isophorone SEMI
2-Nitrophenol SEMI
2 4-Dimethylphenol SEMI
Benzoic Acid SEM{
Bis{2-chloroethoxy) methane SEMI
2.4-Dichlorophenol SEMI
1,2.4-Trichlorobenzene SEMI
Naphthalene SEM! -
4-Chloroaniline SEMI
Hexachiorobutadiene SEMI
4-Chloro-3-methylphenol '+ SEML
2-Methyinaphthalene SEMI
Hexachlorocyclopentadiene SEMI

~ 2,4,8-Trichlorophenol SEMI
2,4,5-Trichlorophenol SEMI
2-Chloronaphthalene SEMI
2-Nitroaniline SEMI
Dimethyl Phthalate SEMI

NOTE: Only detected results are reported.
All resulls are reported in ug/kg (ppb).
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PHASE 1l
TABLE 4-4
ANALYTICAL RESULTS FOR SURFICIAL SOIL
BAMAPO LANDFILL
{VOLATILE ORGANIC COMPOUNDS)
WELL AND SAMPLE ID NUMBER SPS-6 LSMW-10
COLLECTION DATE 09/24/90 8/24/80

Parameter Class
Acenaphthylene SEMI
2.6-Dinitrotoluene SEMI
3-Nitroaniline SEMI
Acenaphthene SEMI
2,4-Dinitrophenol SEMI
4-Nitrophenol SEMI
Dibenzofuran SEMI
2.4-Dinitrotoluene SEMI
Diethylphthalate - SEMI
4-Chlorophenyl-phenylether SEMI
Fluorene - SEMI
4-Nitroaniline ) ! SEMI \
4,6-Dinitro~2-methylphenol SEMI
N-nitrosodiphenylamine (1) SEMI
4-Bromopheny! Phenyl Ether SEMI
Hexachlorobenzene SEMI
Pentachlorophenol SEM!
Phenanthrene SEMI 80 J 68 J
Anthracene SEMI
Di-n~butylphthalate SEMI B
Fluoranthene SEMI 150 J 130 J
Pyrene SEMI 130 J 110 J
Butylbenzylphthalate SEMI 100 J
3,3'-Dichlorobenzidine SEMI )
Benzo{a)anthracene SEMI 79 J 64 J
Chiysene SEM! 81 J 70
bis{2-ethyl hexyl)phthalate SEMI 160 J 45 \J
Di-n-octyl Phthalate SEMI :
Benzo(b)fluoranthene SEMI | 140 J 64 J
Benzo(k)fluoranthene SEMI o1 J 72 J
Benzo(a)pyrene SEMI 82 J 63 J
Indeno(1,2,3-cd)Pyrene SEMI 45 J
Dibenz(a.h)anthracene - SEMI
Benzo(g.h.i)perylene SEMI 48 J

NOTE: Only detected results are reported.
Allresults are reported in ug/kg (ppb).
J - Meets identification criteria but the value is

jess than the sample quantitation limit and greater than zero.
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PHASE i
TABLE 4-4
ANALYTICAL RESULTS FOR SURFICIAL SOIL
RAMAPO LANDFILL
(PESTICIDES AND PCBs)
WELL AND SAMPLE ID NUMBER SPS-6 LSMW-10]
COLLECTION DATE 09/24/90 8/24/90
Parameter Class
alpha-BHC PST
beta-BHC PST
deita-BHC ' ‘PST
gamma-BHC (Lindane) PST
Heptachtor : PST
Aldrin PST
Heptachlor Epoxide ‘PST
Endosulfan | PST
Dieldrin PST 34 J°
4,4°-DDE . PST )
Endrin . PST
Endosulfan i : PST
4,4'-DDD . PST
Endosulfan Sulfate PST
44'-DDT ‘ PST
Methyoxychlor " PST
Endrin Ketone PST
alpha-Chlordane ' PST | - 18 D
gamma-Chlordane PST 20 D 45 J ,
Toxaphene PST
Aroclor-1016 PCB
Aroclor-1221 . ) PCB
Aroclor-1232 PCB
Asocloi-1242 " PCB
Aroclor-1248 PCB
Aroclor-1254 Pc8
Aroclor-1260 PCB

NOTE: Only detected results are reported.
All results are reported in ug/kg (ppb).

" J = Meets identification criteria but the value is less than the sample quantitation limit but greater than zero.

* - This value only was quantified outside analysis holding time.
D - Compound result calculated from dilution.



PHASE Il
TABLE 4-4

ANALYTICAL RESULTS FOR SURFICIAL SOIL -
RAMAPO LANDFILL
{METALS AND MISCELLANEOUS PARAMETERS)

WELL AND SAMPLE ID NUMBER | SPS-6 LSMW 10
. COLLECTION DATE 09/24/90 8/08/90
Parameter ‘ Units Class
" |Aluminum mg/kg MET NA . 15800
Antimony o - mglkg MET NA
Arsenic mg/kg MET “NA 33
i . Barium mg/kg - MET " NA 716 ) ,

Beryllium o mg/kg MET NA 0.45B . S
Cadmium mo/kg MET NA a7 '
Calcium mg/kg MET NA » 2630
Chromium mg/kg MET’ NA ‘ 195
Cobait mg/kg MET NA | 1028
Copper mglkg MET NA 30
fron mg/kg MET NA 20100
Lead ' ~ mgkg MET NA 26.3

, Magnesium mg/kg MET NA . 3400

. Manganese . ‘ mg/kg MET NA - ] 571
Mercury mo/kg MET " NA 0.21
Nickel mg/kg MET NA 19.3
Potassium ‘ ‘ mg/kg MET NA 11508
Selenium mg/kg MET |  NA 0.72BW
Silver . mg/kg © MET | NA
Sodium mglkg MET - ‘NA 2078

" | hallium mglkg MET _NA v

Vanadium mg/kg MET NA . 338
Zinc . mgl/kg MET NA 739 |
Only detected results are reported. B ~ Less than quanlila‘lion limit but greater than or equal to instrument detection limit.

NA - Not Analyzed
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TABLE 4-5

COMPARISON BETWEEN ANALYTICAL RESULTS FOR

WASTES AND EP TOXICITY LIMITS

. o EP Toxicity
Parameter SPS-1 SPS-2 SPS-3 | SPS-4 SPS-5 Limit
Arsenic - » 5.0
Barium 0.322 0.417 0.433 1.170 1.900 100.0
Cadmium | 0.009 1.0
Chrpmium 0.0461 5.0
‘Lead 0.320 5.0
Mercury 0.2
Selenium 0.640 1.0
Silver | 5.0
Endrin 0.02
Lindané 0.4
Methoxychior 10.0
Toxaphene 0.5
2,4-D_ | 0.13 10.0
2,4,5-TP 0.01 0.3 1.0

Note: All concentrations are in mg/l (ppm).
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- TABLE 4-6

PHASE 1 ANALYTICAL RESULTS FOﬁfGROUNDUATER FROM SHALLOW WELLS
RAMAPO LANDFILL
‘(VOLATILE ORGANIC COMPOUNDS)

I | | | | | |
| WELL AND SAMPLE ID NUMBER | GW-1-0S | GW-2-0S | GW-3-0S | 'GU-‘-OS | . GW-5-08 | GW-7-0S | GW-8-0S
| mmmmmmmemcmcoooe- - . --1-- |omomemmmmmaeen |---mommmoooeee f-=mmomcmooone- |-emsmmmmmmoee [-=---mommomee-
1 COLLECTION DATE | 1/25/90 | 1/26/90 | 1/26/90 | 1725/90 | 17219 | 17219 | 1/26/90
| m==-=semmcocmmmmoomeeccnen . I -=|--- R |-----omooooe- |--mmmsmomeeae |--=--mmemeee e
| Parameter ug/L (ppb) Class | | | - | | ] |
| | | | | | |
| Chioromethane ] voc | | | | | | 39 :
{ Bromomethane voc | | | | | | |
| vinyt Chloride voc | |- | | - | | |
| Chloroethane voc | | | I l I |
| Methylene Chloride voc | . 1 R | | I | R |
| Acetone voc | R | R | | | R | R |
| Carbon Disutfide voc | | | | | | |
| 1,1-Dichloroethene voc | | . - | | I |
| 1,1-Dichloroethane voc | | | | i | |
| 1,2-Dichloroethene (total) voc | | | | i | |
| chloroform voc | | | | | | 1]
| ===--=-men |-=-- -=|-- j--mmemmmmmeeee R et |--eeommonenee- |--- | ----
| 1.2-Dichloroethane voc | | | | | | | ‘
| 2-Butanone (or MEK) voc | | l. | | i |
} 1.1,1-Trichloroethane : voc | | | | | | |
| Carbon Tetrachloride voc | | | | | | |
| vinyl Acetate voc | | | | | ] |
| Bromodichloromethane voc |- | N | | ) |
| 1.2-Dichloropropane 4 voc | | I | | | |
| Cis-1,3-dichloropropene voc | | | | | | |
| Trichloroethene voc | | | N | | 1
| bibromochloromethane voc | | | | | | |
| 1.1,2-Trichloroethane voc | | | i | | |
| =oo-beccoccommnmonnene -| -=]-- R f-mmmmmome e |-=m-mmmmmm e |-=====mmmeeee -
| Benzene voc | 1 N i I 20 | i 2
| Trans-1,3-dichloropropene voc | | | v ] | | [ '
| Bromoform ‘ voc | | | | | | {
| 4-Methyl-2-pentanone voc | | | | | | |
| 2-Hexanone voc | | | | | | |
| Tetrachloroethene ' voc | | | } | | |
| 1,1,2,2-Tetrachloroethane voc | | | | | |
| Toluene voc | | | ) | | |
| Chlorobenzene voc | | | | | | | 14
| Ethylbenzene ‘ . voC | i | | - | | |
| Styrene : voc | | | | | | |
| Totel Xylenes voc | [ | | | | |
| | I- I- | |

NOTE: Only detected results are reported.

o ALl results are reported in ug/L (ppb). ‘ '

R - Compound rejected because it was detected in the assocwted method blank at similar cond1nons.

J - Meets identification criteria but the value is Less than the sample quantitation Limit and greater than zero.
B.- The compound is detected m the associated method blank as well as the sample
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TABLE 4-6

PHASE 1 ANALYTICAL RESULTS FOR GROUNDWATER FROM SHALLOW WELLS

RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

NOTE:

Only detected results are reported.

ALl results are reported in ug/l. (ppb).

R - The entire semivolatile fraction has been rejected due to holding time violations.

S€90

100 Wvd

| i | | | | |
| WELL AND SAMPLE ID NUMBER | GW-1-0s | GW-2-0S | 6u-3-0s | GW-4-0s |  GW-4-0S | GW-5-0S |
| --- - [ -1-- e J--mmmmmmm e e | mmmmmmeceanee [
| COLLECTION DATE | 1/25/90 | 1/24/90 | 1/26/90 | 1/25/90 | 9/724/90 l.. 1727790 |
T Jommmmmneees J--mmmemeeoeee |--mmmmeeeeee- | -==mmmmme e f-memmmmmneeee e |
| Parameter ug/L (ppb) Class | | | | | | )
| . | [ | [ T | l
| Phenol : SEMI | | ] | R ) | |
'} Bis(2-chloroethyl)ether SEMI | |. | | R |- | |
} 2-Chlorophenol SEMI | | | | R | | i
|. 1,3-Dichlorobenzene SEMI | | | | R | | |
| 1.4-Dichlorobenzene - SEMI | | | | R < | |
|. Benzyl Alcohol SEMI | | | | R | i |
] 1.2-Dichlorobenzene SEMI | | | | . R A | 1
| 2-Methylphenol SEMI | | | | R | | I
] Bis(2-chloroisopropyl) ether SEMI | | | | R.- | | |
| 4-Methylphenol SEMI | | | | R | | |
| N-Nitroso-di-n-propylamine SEMI | | | | R | | ]
------------------------------------- R B B B B |
Hexachloroethane SEMI | | | | R | | ]
Nitrobenzene SEMI | | . | . R N | i
Isophorone SEMI | | { | R . | | {
2-Nitrophenol SEMI | | i | R | | |
2,4-Dimethylphenol SEMI | | | | R | | |
Benzoic Acid SEMI | | | | R | | ]
Bis(2-chloroethoxy) methane SEMI | | ] | R | | 1
2,4-Dichlorophenol SEMI | | | | R | | )
1.2,4-Trichlorobenzene SEMI | | | | R | | |
Naphthalene SEMI | | | | R | | |
B ittt | -- - -- -2
&4-Chloroaniline -SEMI - | | | | R | |
Hexachlorobutadiene SEMI | i | | R | |
4-Chloro-3-methylphenol SEMI | | | } R | |
2-Methylnaphthalene } SEMI | | |- | R | |
Hexachlorocyclopentadiene SEMI | | | | R | |
2,4,6-Trichlorophenol SEMI | | | i R | |
. 2,4,5-Trichlorophenol SEMI | ] | | R | |
2-Chloronaphthalene SEMI | | | - R | ]
2-Nitroaniline SEMI | | 4 | R | ]
Dimethyl Phthalate SEMI | | ] | R | |
| -




| .

TABLE 4-6

PHASE 1 ANALYTICAL RESULTS FOR GROUNDWATER FROM SHALLOW WELLS

RAMAPO" LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

Benzo(g,h,i)perylene .

OTE: Only detected results are reported.
AlLL results are reported in ug/L (ppb).

R - The entire semivolatile fraction has been rejected due to holding time violations.
J - Meets identification criteria but the value is less than the sample quantitation Limit and greater than zero.

9¢90

100 Wv¥

: i | ] | -

| WELL AND SAMPLE ID NUMBER | 6uw-1-0s | G6u-2-0s | 6w-3-05 | GW-4-0S

| === ' [=-momsmonaeene J--mmmmmaneas Jommmmmmemanaae [-mmmmmenneaas

| COLLECTION DATE ] 1/25/90 | 1724790 | 1/26/90 | 1/25/90

| --- f=meesemnmenen |-=mmememmm e J=memmeemmeeee R

| Parameter ug/L (ppb) Class | | | |

| | | | I

| Acenaphthylene SEMI | | | | R

| 2,6-Dinitrotoluene SEMI | | | | R -

| 3-Nitroaniline SEMI |} 1 | | R

| Acenaphthene SEMI | | | | R
.} 2,4-Dinitrophenot SEME | | | | R

| 4-Nitrophenol SEMI | | | | R

| Dibenzofuran SEMI | |- | o R

| 2,4-Dinitrotoluene SEMI | | | | R

| Diethylphthalate SEMI | | | ] R

| 4-Chlorophenyl-phenylether SEMI | ] | | R

| mmmmmmm e e oo | ==semommr oo ----

| Fluorene SEMI | | | ) "R

| 4-Nitroeniline SEMI |- | | | R

| 4.6-Dinitro-2-methylphenol SEMI | | | | R

| N-nitrosodiphenylamine (1) SEMI | | N | . R

| 4-Bromophenyl Phenyl Ether SEMI | | A | R

| Hexachlorobenzene SEMI | | | | R

| Pentachlorophenol SEMI | | | | R

| Phenanthrene SEMI | | | | R

| -Anthracene SEMI | | ] | R

| Di-n-butylphthatate SEMI | I | | R

| Fluoranthene SEMI | | | | R

| -- | e B | ] B

| Pyrene SEMI | | | | R

| Butylbenzylphthalate SEMI | | | F R

| 3.3'-Dichlorobenzidine SEMI | | | - | R

| Benzo(a)anthracene SEMI | | | | R
| Chrysene SEMI | | | | R

| bis(2-ethyl hexyl)phthalate SEMI | 3y | 391 | - R

| Di-n-octyl Phthalate SEMI | | | | R

| Benzo(b)fluoranthene SEMI | | | | R

| Benzo(k)fluoranthene SEMI | | | | R.

| Benzo(a)pyrene SEMI | | | |- R

| Indeno(1,2,3-cd)Pyrene SEMI | } | | R

| Dibenz(a,h)anthracene .SEMI |~ | | | R

I SEMI | ! I I R

| |

N



TABLE 4-6

PHASE 1 ANALYTICAL RESULTS FOR GROUNDWATER FROH SHALLOW WELLS
RAMAPO LANDFILL . '
(PESTICIDES AND PCBS)

|
GW-2-05 | 6W-3-05 | . GM-4-0S

| | I | |
WELL AND SAMPLE 1D NUMBER | GW-1-08 | | 6w-5-0s | GW-7-05 | GW-8-0S
------- | | et | | --f---- e e et Lttt
COLLECTION DATE | 172590 | 1/26/9 | 1/26/9 | 1/25,90 | 1/21/90 | 1/21/90 |. 1/26/90
———- -—- | | - | | ---- R |—=mommmmom - R
Parameter .- ug/L (ppb) Class | 'I | I | | |
: | [ | | | ) | |
alpha-BHC PST | | | |. | | |
beta-BHC PST | | | | | I |
delta-BHC ) PST | | | | | } |
gamma-BHC (Lindane) PST | | | | | ] |
Heptachlor PST | | | | | | I
Aldrin PST | ] | |- | | |
Heptachlor Epoxide - PST | I | | | ] I
Endosul fan 1 PST | | I “ | I |
Dieldrin PST | | | | | | |
4,4'-DDE PST | | | | g | I
Endrin PST | | I | | | |
: |-- |--- |-- |-=-- -=|-=-- -===]-- |--=m=eoomomme-
Endosul-fan II PST | | | | | | |
4,4'-DDD PST | | } | | | |
Endosul fan Sul fate PST | | | | | | |
4,4'-DDY PST | | | | | ] |
Methyoxychlor PST | | | | | | |
Endrin Ketone PST | | | | | | |
alpha-Chlordane PST | | | | | | | )
gamma-Chlordane PST | | |- | ] A |
Toxaphene PST | | | I | | I
........... : [ - - - - e m e ——mm—m———————
Aroclor-1016 PCB | | I | A | |
Aroclor-1221 PCB | | | | J | |
Aroclor-1232 Pc8 | | ] | | | |
Aroclor-1242 PcB | | | | | J | {
Aroclor-1248 PCB | | | | | | |
Aroclor-1254 PcB8 | | | | | | |
Aroclor-1260 PCB | | b ] | | |
| -

NOTE: Onty detected results are reported.
ALl results are reported in ug/L (ppb).
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TABLE 4-6
PHASE 1 ANALYTICAL RESULTS FOR GROUNDMATER FROM SHALLOW WELLS
RAMAPO LANDFILL
(METALS AND MISCELLANEOUS PARAMETERS)

Sommmoemeemeececoooeoooooo- | fomnee - e |-=-mmmmemeaen foommmenmnnaaas e
WELL AND SAMPLE ID NUMBER | GW-1-05 | GW-2-0S | GW-3-08 | GW-4-0S | 6W-5-0s | ewW-7-0s | Gu-8-0s
----------------- | ] e L] L e P e ) EERR DI

" COLLECTION DATE | 1/25/90 | 1/24/90 | 1/26/90 - | 1/25/90 | 1/27/90 | 1/27/90 | 1/726/90

—eemoconee - |-~ [ e e R e |-=mmmmmomee
Parameter uUnits Class | | } | | |

| | | I | | |
Aluminum ’ ug/L MET | 18900 | 321 | 3060 | 2800 | 17200 | 679 |. 1960
Antimony ug/L MET | | . | ] | | |
Arsenic ug/L MET | | ’ ) 1 2.8 | N : | 6.1
Barium ug/L MET . | 197 . | 20.0 | 133 |, 54.0 |]. 98.0 | 32.0 | 4
Beryllium ug/L MET | | | | : | | |
Cadmium ug/L MET | | | | | |
Calcium ug/L MET | 88200 | 87200 | 64300 | 72000 | 13400 | 40100 | 69100
Chromium ug/L MET | 153 | 180 | 587 | 139 | 90.0 | - 33.5 | 34.8
Cobalt ) ug/L MET | 17.8 | | . | | 12.3 | | -
Copper ug/L MET | 78.3 | 5.6 | 18.0 | 28.1 | 37.7 | 6.1 1. 9.6
Iron ’ ug/L MET | 45000 | 912 | 6830 | 45600 , | 27000 | 981 | 229000
e -~} e |---- e == emmm e . fmmmmmme o emee
Lead ' . ug/L MET | 1.8 | 2.5 | 4.6 | 5.2 | 3.9 | 2.3 | 3.3
Magnesium’ : ug/L ~ MET | 30800 | 17800 | 20500 | 25800 | 9180 | 13800 | 19500
Manganese ug/L MET | 3790 | 298 | 8700 | 4210 | 981 | 1240 | 2830
Mercury - ug/L MET | | : | } | ]
Nickel ug/L MET | - 98.7 | 61.8 | 33 | 87.9 I 5.2 - 28.9 | 30.0
Potassium ug/L . MET | 8120 | 1050 | 3190 | 2230 | 4450 | 7180 | 22400
Selenium ug/L MET- | | | | | | |
Silver : ug/L MET | i A | | | |
Sodium ] ug/L MET | 57700 | 14200 | 47100 | 35800 | 13300 | 61800 | 102000
Thallium ug/L’ MET | | | | | | |
Vanadium . : ug/L MET | 51.6 | | 7.8 | 6.8 | 41.5 | |
Zinc ug/L. MET | 79.3 | 8.2 | 17.7 | 29.8 | 63.3 | 21.0 | 11.3
- cmmmecemm———— - Jommmmmm e caca e e e e e me e mem—mmemmemmmemec—me—mmmm—me
Total Cyanide - : ug/L MET | | | | | . | |
Total -Phenols wg/L MISC | : | | | ] NA 1 |
Bicarbonate, as CaCoO3 MmIsc | NA | NA | NA | NA | NA | NA | NA
BOD mg/L  MISC | NA | | 3.0 v | 5.0 | NA - | 20.0 | 7.0
cop mg/L  MISC | 25.3 | 1.5 | 29.5 | | NA | 51.4 | 140
Hardness, as CaC03 MIsc | NA | NA i NA | NA | - NA |- NA | NA
Ammonia-Nitrogen - mg/L MISC | | | | | NA | 4.48 | 59.6
Total Kjeldahl Nitrogen mg/L MISC | | | 0.33 | 0.17 | NA |].- 8.95 | 61.0
Alkalinity, as CaCO3 ’ mg/L MISC | 244 | 332 | 332 | 164 i NA | 364 | 1048
Acidity, as. CaCO3 mg/L MISC | 303 | 278 | 297 | 141 | NA | 305 | 563
...................... | ——- S SO
NO3/NO2-N . mg/L MISC | | 0.46 | 0.28 | | NA | | 0.29
Total Phosphorus mg/L MISC | 0.43 | 0.79 | | 0.48 | NA | 0.26 | 0.44
0il & Grease : mg/L MISC | ' | | | | NA | ) | ’
ToC mg/L Misc | 3.52 | 1.6 | 77.4 | 1.39 | NA | 164.4 o 51.1
1SS . _mg/L MISC | 5000 | 2300 | 580 ] 770 | NA | 4400 | 1400
DS mg/L MISC | 570 | 370 | 340 | 500 | NA | 960 | 1500
Sul fate mg/L Misc | 63.2 | 80.9 | | 62.5 | NA | 42.7 |
sulfide . mg/L  MISC | [ | | [ NA | I
pH : su nisc | 7.08 | 7.60 | 6.80 | 7.15 | 7.00 | 7.00 | 6.74
Specific Conductance umhos  MISC | 800 | 490 | 750 | 840 | 160 | 1180 . 2000

NOTE: Only detected results are reported. NA - Not Analyzed



Carbon Disul fide
1,1-Dichloroethene
1.1-Dichloroethane
1,2-Dichloroethene (total)
Chioroform

WELL AND SAMPLE ID NUMBER
COLLECTION DATE
Parameter ug/L (ppb)
Chloromethane .
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone

1,2-Dichloroethane
2-Butanone (or MEK)
1,1.1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane -
1.2-Dichloropropane
Cis-1,3-dichloropropene
Trichloroethene
Dibromochloromethane
1.1,2-Trichloroethane

Benzene
Trans-1,3-dichloropropene
Bromoform

4-Methyl -2-pentanone
2-Hexanone
Tetrachloroethene
1.1.2,2- Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Total Xylenes

TABLE 4-7

PHASE I ANALYTICAL RESULTS FOR GROUNDWATER FROM INTERMEDIATE WELLS
RAMAPO LANDFILL '
(VOLATILE ORGANIC COMPOUNDS)

NOTE:

-------------- R e B
GW-1-1 | GW-2-1 | GUW-4-1 | GW-5-1
-------------- Rl e B
1/25/90 | 1/726-27/90 | 1/25/90 | - 1/27/90

—-mommooooooo- |------omoeme | e R

! I |

| | |

| | |

| | i

| | ]

| { |

R - | | |

| R i R | R

| [ |

! | |

| | 34 ).

| | |

| |, |
-------------- e et | i --------

| . | |

| N |

| | |

| | |

| | |

| | |

| | |

| ] I

| | |

| | |

| ] |
-------------- ] L

I | 2 |

| | ' |

| | |

b | | |

2 | i |

| | |

2 | | |

' | | |

| | |

| N |

| t |

| | |

| | !

Only detected results are reported.

ALl results are reported in ug/L (ppb).

R - The entire semivolatile fraction has been rejected due to holding time violations.

J - Meets identification criteria but the value is Less than the sample quantitation Limit and greater than zero.
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TABLE: 4-7

PHASE 1 ANALYTICAL RESULTS FOR GROUNDWATER FROM INTERMEDIATE WELLS

RAMAPO LANDFILL i
(SEMIVOLATILE ORGANIC COMPOUNDS)

* COLLECTION DATE

Parameter ug/L (ppb) Class
Phenot ) . SEMI
Bis(2-chloroethyl)ether SEMI
2-Chlorophenol SEMI
- 1,3-Dichlorobenzene SEM]
1.4-Dichlorobenzene SEMI
Benzyl Alcohol SEMI
1,2-Dichlorobenzene SEMI]
2-Methylphenol SEMI
Bis(2-chloroisopropyl) ether  SEMI
4-Methylphenol SEM1
N-Nitroso-di-n-propylamine SEMI
Hexachloroethane SEM]
Nitrobenzene . SEMI
Isophorone SENM]
2-Nitrophenol SEM]
2,4-Dimethylphenol SEMI
Benzoic Acid SEMI
Bis(2-chloroethoxy) methane SEMI
2,4-Dichlorophenol SEMI
1,2,4-Trichlorobenzene SEM]
Naphthalene SEMI -
4-Chloroaniline SEMI
Hexachlorobutadiene SEMI
4-Chloro-3-methylphenol SEMI
2-Methylnaphthalene SEMI
Hexachlorocyclopentadiene SEMI
2,4,6-Trichlorophenol SEMT -
2.4,5-Trichlorophenol SEMI
2-Chloronaphthalene SEMI
2-Nitroaniline SEMI
Dimethyl Phthalate SEMI

NOTE: Only detected results are reported.
Atl results are reported in ug/L (ppb).
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TABLE 4-7.
PHASE 1 ANALYTICAL RESULTS FOR GROUNDWATER FROM INTERMEDIATE WELLS
. RAMAPO LANDFILL . '
(SEMIVOLATILE ORGANIC COMPOUNDS)
| —-o-moemmemecmce i cennn R el |-----scecmmmen fmmmcm e ceeee |-----ommommeee |--mmmmmmmmee- |-----oomoeme- |
‘l . WELL AND SAMPLE ID NUMBER-- | GW-1-1 | GW-2-1 | GW-4~1 | GW-5-1 ] GW-7- | GW-8-1 ]
| =-===oomee- -——-- el [-=-==ooooomeee |- et et |-mm=mmmmmemee |
I COLLECTION DATE | 1/25/90 | 1/26-27/90 | 1/25/90 | .1/21/90 | /25,90 | 1/26/90 |
| ==ommoe- Sesesescsecccccueconoen R ittt R | R et R e R |
| Parameter ug/L (ppb) Class | | i |- : :
| ' | | | |
| Acenaphthylene “SEMI | | | | | - |
| 2,6-Dinitrototuene SEMI | | | | | |
| 3-Nitroaniline SEMI | | | | | |
- | Acenaphthene’ SEMI | | | | | |
| 2,4-Dinitrophenol SEMI | I | | | |
| 4-Nitrophenol SEMI | | | | | |
| Dibenzofuran SEMI | | | | | |
| 2,4-Dinitrotoluene SEMI | . | | - | | |
| Diethylphthalate SEMI | | | S J | | |
| 4-Chlorophenyl-phenylether SEMI | B | ’ | | |
.................... S - —— e mmcrmmmmm— e e me e ————
= Fluorene SEMI | | | i | | |
| 4-Nitroaniline SEMI | | | | | | [
| 4,6-Dinitro-2-methylphenol SEMI | | 3 | | | {
"| N-nitrosodiphenylamine (1) SEMI | | | | | | |
| 4-Bromophenyl Phenyl Ether SEMI | . | | 1 | | |
| Hexachlorobenzene SEM |- [ | I 1 | g
| Pentachlorophenol SEMI. | | | | | | |
| Phenanthrene SEMI ' | 1A | | - | |
| Anthracene SEMI | i | (. | | |
{ Di-n-butylphthalate SEMI | | | | | | |
{ Fluoranthene SEMI | | | | } | I
| === e R el | ----1 f-=---- Jommmmmmmmeeee- |-==~-=mee- |
| Pyrene SEMI | | |- N 1 | .
| Butylbenzylphthatate SEMI | | | l J | |
| 3.3'-Dichlorobenzidine SEMI | | | | J | | | .
| Benzo(a)anthracene SEMI | | | | ] | I
| Chrysene SEMI | ' | | L ‘ ] | |
| bis(2-ethyl hexyl)phthalate. SEMI | 34 | 79 | 3J | 9J i 30 | 5J |
. | Di-n-octyl Phthalate SEMI | | | I l | |
| Benzo(b)fluoranthene SEMI | | | | | | .
| Benzo(k)fluoranthene SEMI | I | I ! I |
| Benzo(a)pyrene SEMI | | | | | | |
| Indeno(1,2;3-cd)Pyrene SEMI | | | I | | |
| Dibenz(a,h)anthracene SEMI | i | I | |
| Benzo(g,h,i)perylene SEMI | | | | ! |
| ==m--oemeoee- R el -- e ettt e DD Db S
Only detected results are reported.

NOTE:

ALl results are reported in ug/L (ppb).

I¥90 T00 wvyd

J - Meets identification criteria but the value is less than the sample quantitation Limit and greater than zero.



TABLE 4-7

PHASE I ANALYTICAL RESULTS FOR GROUNDWATER FROM INTERMEDIATE WELLS
RAMAPO LANDFILL ‘ i
(PESTICIDES AND PCBS) -

WELL AND SAMPLE ID NUMBER GUW-1-1 | GW-2-~1 GW-4-1 GW-5-1 GW-7-1 GW-8-1 |
COLLECTION DATE 1/25/90 | 1/26-27/90: 1/25/90 1/27/90 1/25/90 - 1/26/90 |
Parameter ug/L (ppb) Class
alpha-BHC PST 0.24
beta~BHC : PST )
delta-BHC . PST 1.9

gamma-BHC (Lindane) PST
Heptechlor PST
Aldrin ~ PST
Heptachlor Epoxide PST
Endosul fan 1 PST
Dieldrin PST
4,4'-DDE . PST
Endrin PST
Endosul fan 11 - PST
4,4*-DDD PST
Endosul fan Sul fate PST
4,4'-DDT PST
Methyoxychtor PST
Endrin Ketone PST
alpha-Chlordane PST
gamma-Chtordane PST
Toxaphene PST
Aroclor-1016 " pPCB
Aroclor-1221 pPCB
Aroclor-1232 PCB
Aroclor-1242 : " PCB
Aroclor-1248 . PCB
Aroclor-12564 : PCB
Aroctor-1260 PCB

NOTE: Only detected results are reported.
ALl results are reported in ug/L (ppb).
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! | 1 I--
WELL AND SAMPLE ID NUMBER { GW-1-1 | GW-2-1 | GW-4-1 | GW-5-1 | GW-7-1 | GW-8-1 |
I ittt Sttt |==sm=mmmmomeen |-5ommmmemaeee |-mmssmmmmmeeen |=ommmmmmoneen J--oommmemmmee R
COLLECTION DATE | 1/25/90 |  1/26-27/90 | 1/25/90 | 1/27/90 | 1/725,90 | 1/26/90 |
--------------------- B Bl et e R D Attt deietd |
Parameter Units Class | | | | | | |
I | | | { | |
Aluminum ug/L MET | 1460 | 313 | 1470 | 453 | 722 | 619
Antimony ug/L MET | ' | | | | | |
Arsenic " ug/L MET | | | | | | - ' i
Barium ug/L MET | 44.0 | 11.0 | 44.0 | | 16.0 | 155 |
-Beryllium ug/L MET | e _ | | | | 1
Cadmium ug/L MET | | - | | | | |
Calcium ug/L MET | 107000 -} 22100 | 104000 { 9210 | 27900 | 4108000 |
Chromium ug/L MET | 280 | 20.6 | 135 ) 143 | 106 | 215 |
Cobalt ug/L MET | | | | : | | |
Copper ug/L MET | 9.6 | 1 10.0 | 4.7 | 4.8 { 5.1 |
iron ug/L MET | 5300 | 406 | 12600 i 973 | 1400 | 15700 |
TR T |--mmmsmmemmeen fmmmmemmnnee R R J-=mmnmemmneen J=mmmammanneas |
Lead ug/L MET | 3.5 | 1.4 | 3.4 | 2.1 | 2.9 | 1.4
Magnesium ug/L MET | 33000 ] 5690 | 37600 | 5410 | 9990 | 30100
Manganese ug/L MET | 1490 | 82.1 | 3500 | 34.4 o 834 ] 4230
Mercury ug/L MET | | . | | | - |
Nickel ug/L MET | 162 } - 28.9 ) 68.3 ] 68.8" | 79.2 | 119
Potassium ug/L MET | 3050 | 6620 | 3770 | 713 | 2810 | 34200
Selenium ug/L MET | | | | | I ’
Silver ug/L MET | | . | | | . |
Sodium ug/L MET | 43700 | 44800 | 64500 | 5420 | 54700 i 166000
Thallium ug/L MET | | | . | | |
Vanadium ug/t. MET | i | | 5.3 ] | |
Tinc ug/L MET | 18.2 | 7.1 | 22.8 | 4.9 | 22.6 | 14.7
.............................................. | === e mmmemm e e ememcmeemeeesiemeemme—mee—m—ee— e e m————eeemeee———e—————
Total Cyanide ug/L MET | | | | | | |
Total Phenols og/L Misc | | | | | | |
Bicarbonate, as CaC03 MISC | NA | NA | NA | NA | NA | NA |
BOD : mg/L MISC | 5.0 | NA ] 25.0 | 19.0 | 7.0 | 14.0 |
cop mg/L MISC | 28.7 | 69.1 | 36.5 | 1.7 | 34.2 | = 94.4 i
Hardness, as CaC03 MISC | = NA | NA - NA | NA j NA ¢ | NA ]
Ammonia-Nitrogen mg/L-  MISC | | | | | | 26.8 |
Total Kjeldahl Nitrogen mg/L MISC | . | | 0.38 | - 0.22 - 28.3 |
Alkalinity, as CaCO3 mg/L MISC | - 364 | 140 ] 356 } 48.0 | 172 | 772 |
Acidity, as CaCO3 mg/L Misc | 339 | 118 | 299 | 23.2 | 149 | 622 |
........ - -_--'--_----__---_---;------_---;--_----------_---------------_-----_--------------_--_;_------
NO3/NO2-N mg/L  MISC | I | | 0.42 | |, i
Total Phosphorus. mg/L MIsc | 0.37 | 0.44 | 0.29 | | 0.26 | |
0il & Grease mg/L Misc | 3.0 | NA | | | | 2.1 |
T0C mg/L MISC | 9.02. | NA | 4.7 | 2.21 } 3.54 | 74.8 |
1SS mg/L MmIsc | 560 | NA | 140 ° | 30.0 | 50.0 | 40.0 |
08 mg/L MIisC | 620 | NA ) 620 | 60.0 | 450 | 1200 |
Sulfate mg/L MISC | - 62.8 | NA | 45.5 | 13.3 | -37.9 | |
Sul fide mg/L MISC | | | | ‘ | | |
pH : Su MISC | 7.17 | 7.70 | 7.05 | 7.30 | 6.80 | 7.30 )
Specific Conductance umhos  MISC | 930 | 450 | 1050 | 125 | ‘620 | 1850 |
I
N

NOTE:

TABLE 4-7

PHASE 1 ANALYTICAL RESULTS FOR GROUNDWATER FROM INTERMEDIATE WELLS

RAMAPO LANDFILL
(METALS AND MISCELLANEOUS PARAMETERS)

€790 TO00 WVY

Only detected results are reported.

A - Not Analyzed



R, N ——
: Only detected results are reported.

TABLE 4-8

PHASE I ANALYTICAL RESULTS FOR GROUNDWATER FROM DEEP UELLS
) " RAMAPO LANDFILL C
" (VOLATILE ORGANIC COMPOUNDS)

All results are reported in ug/L (ppb).

| | |

WELL AND SAMPLE ID NUMBER | Gu-1-R | 6w-2-R |
e someommononen Jommeenmnonnnas e |
COLLECTION DATE | 1/25/90 | 1/24/90 |
------------------------- —d --f--- -1
Parameter ug/L (ppb) Class | | ]
I | [

Chloromethane voc | | |
Bromomethane voc |- | |
Vinyl Chloride voc | | |
Chloroethane voc | : | |
Methylene Chloride voc | R | A
Acetone ) voc | R | N
Carbon Disul fide voc | | 1
1,1-Dichloroethene voc | | R
1,1-Dichloroethane voc | | |
1.,2-Dichloroethene (total) voc | |- |
Chloroform : voc | | |
------------------------------------- R e |
1.2-Dichloroethane voc | | |
2-Butanone (or MEK) voc | | )
1,1,1-Trichloroethane voc | | -
Carbon Tetrachloride voc | | i
Vinyl Acetate voc | | -
Bromodichloromethane voc | | |
1.2-Dichloropropane voc - | | |
Cis-1,3-dichloropropene voc | | |
Trichloroethene voc | | N
Dibromochloromethane voc |- i |
1.1,2-Trichloroethane voc | ] N
------------------------------------- R e |
Benzene voc | | |
Trans-1,3-dichtoropropene voc | v | |
Bromoform voc | | i
4-Methyl-2-pentanone voc | 34 0| ]
2-Hexanone voc |- | ]
Tetrachtoroethene voc | | ]
1.1,2,2-Tetrachloroethane voc | } |
Toluene voc | i |
Chlorobenzene voc | | |
Ethylbenzene voc | | |
‘Styrene voc | | |
Total Xylenes voc | i |
| ]

|
GW-3-R A GW-4-R
.............. |--------------
1,26/90 | 1/25/90
.............. |-_..___-.._-----
|
|
|
|
|
.
|
|
| 24
|
| 5
|
|
cemcm—a= -'----
14

R - Compound rejected because it was detected in the associated method blank at similar conditions.
J - Meets identification criteria but the value is tess than the sample quantitation Limit and greater than zero.

yv90.

100 Wud
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TABLE 4-8

PHASE I ANALYTICAL RESULTS FOR GROUNDWATER FROM DEEP WELLS
RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

, | I | | | | i
.| . MELL AND SAMPLE ID NUMBER | GuW-1-R | Gu-2-r | GW-3-R |  GW-4-R | GW-5-R | GW-7-R | Gu-8-R
| -e-nmeeee S |- R [-=mcmmmem oo e R |-----e- — |--mmmmmmmenaee
| COLLECTION DATE | 1/25/90 | 1/24/90 | 126/90 | 1/25/90 | 1/27/90 | 1/25/90 | 1726790
e [ J-=meeev I- |-=mmomiemenen |--ommmmmmeeeen |--mmmmemmenae e
| Parameter ug/L (ppb) Class | | I | | | ]
| : | I I | 1 | |
| Phenol SEMI | | | R | | | |
| Bis(2-chloroethyl)ether SEMI | A | R | ! | | |
| 2-Chlorophenol SEMI | | | R | | A I
{ 1.3-Dichlorobenzene SEMI | | | R | | j |
| %.4-Dichlorobenzene SEMI | | |- R. | | | |
| Benzyl Alcohol SEMI | | | R | | | |
| 1.2-Dichlorobenzene SEMI | | ! R | | | ]
| 2-Methylphenol SEMI | 1 | R | | | 0
| Bis(2-chloroisopropyl) ether SEMI | | | R | | | |
| 4-Methylphenol SEMI | i | R | | } ]
| N-Nitroso-di-n-propylamine SEMI | | | R | | | }
| oo oo [emeemenmnees |=mmemeemeees |sommemeomeeee --memmeemnnee R R fmmmemmmm e
| Hexachloroethane SEMI | 1 | R | | | |
| Nitrobenzene SEMI | | | R | | | |
| Isophorone SEMI | | | R | | | |
} 2-Nitrophenol SEMI | | | R | | | |
| 2,4-Dimethylphenol SEMI | | | R | N | |
| Benzoic Acid . SEMI | | | R R | } |
| Bis(2-chloroethoxy) methane SEMI - | | g R | | | |
| 2,4-Dichlorophenol - SEMI | | | R | | i |
| 1.2,4-Trichlorobenzene SENI | | ] R | | | |
| Naphthalene SENI | | ] R | | | |
| =mmmereem e et U U LSS S
| 4-Chloroaniline SEMI | | | R | | i |
| Hexachtorobutadiene SEMI | | | R S | | |
] 4-Chloro-3-methylphenol SEMI | | | R | v | | 1
| 2-Methylnaphthalene SEMI | | | R g | | (.
| Hexachlorocyclopentadiene SEMI | | | R | | | |
| 2,4,6-Trichlorophenol SEMI | | | R | | | |
| 2,4,5-Trichtorophenol SEMI | N | R | | | (.
| 2-Chloronaphthalene SEMI | | | R- | | | |
| 2-Nitroaniline SEMI | | | R | - | |
| Dimethyl Phthelate SEMI | | | R | | | |
| !

NOTE: Only detected results are reported.
_ All results are reported in ug/L (ppb).

R - The entire semivolatile fraction has been rejected due to holding time violations.

S¥90 T00 Wwd



TABLE 4-8

PHASE I ANALYTICAL RESULTS FOR GROUNDWATER FROM DEEP WELLS

RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

| | |
| WELL AND SAMPLE ID NUMBER ] 6u-1-R | GW-2-R |  6u-3-R
| -ommemm oo o | -eemmrmeceeees | --msmmemmmnne
| COLLECTION DATE | 1/25/90 | 1/264/90 | 1/26/90
| === mommmmoaeeee| e e e
| Parameter . .ug/L (ppb) Class | | |
| ] | I
| Acenaphthylene SEMI | | 1 R
| 2,6-Dinitrotoluene SEMI | | | R
| 3-Nitroaniline SEMI | | | R
| Acenaphthene SEMI | | | R
|, 2.4-Dinitrophenol SEMI | | | R
| 4-Nitrophenol SEMI | | | R
| Dibenzofuran SEMI | | |. R
| 2.4-Dinitrotoluene SEMI | | | R
| biethylphthalate" SEMI | | | R
| 4-Chlorophenyl-phenylether SEMI | | | R
| =emmommemmeenanes |
| Fluorene SEMI | | ] R
| 4-Nitroaniline SEMI | | | R
| 4,6-Dinitro-2-methylphenot SEMI | | ] R
| N-nitrosodiphenylamine (1) SEMI | | | R
| 4-Bromophenyl Phenyl Ether SEMI | | | R
| Hexachlorobenzene SEMI | I | R
{ Pentachlorophenol SEMI | J - R
| Phenanthrene SEMI - | | | R
| Anthracene SEMI | | | R
{ Di-n-butylphthalate SEMI | . i ] R
| Fluoranthene - SEMI | | 1 R’
| =mmmmmmmmmmmeeeeee T B Jommmmmmmnnanee | ==mmmmmmmemee
| Pyrene i SEMI | | |- R
| Butylbenzylphthalate SEMI | } | R
| 3,3'-Dichlorobenzidine SEMI | ] B | R
| Benzo(a)anthracene SEMI | | N R
| Chrysene . SEMI | | ) | R
| bis(2-ethyl hexyl)phthalate SEMI | - | 2 | R
| Di-n-octyl Phthalate SEMI | | | R
} Benzo(b)fluoranthene SEMI | | | R
| Benzo(k)fluoranthene SEMI | | | R
} Benzo(a)pyrene SEMI | | | R
| Indeno(1,2,3-cd)Pyrene SEMI | I | R
| Dibenz(a,h)anthracene SEMI | | | R
| Benzo(g.h,i)perylene SEMI | | | R
....... '.-----------_-----_---_-_-----|__--_--------..--_-__..__ - —-—
NOTE: Only detected results are reported.

ALl results are reported in ug/L (ppb).

34

J - Meets identification criteria but the value is less than the sample quantitation Limit and greater than zero.
R - The entire semivolatile fraction has been rejected due to holding time violations.

9%¥90 T00 WWd

27



- NOTE:

S,

TABLE 4-8

PHASE 1 ANALYTICAL RESULTS FOR GROUNDWATER FROM DEEP WELLS

RAMAPO LANDFILL
(PESTICIDES AND PCBS)

: |
WELL AND SAMPLE ID NUMBER | GW-1-R
...... cemermm—e——————— | —————
COLLECTION DATE | 1/25/90
...... T B
Parameter ug/L. (ppb) Class |
|
alpha-BHC PST |
beta-BHC PST | |,
delta-BHC PST |
.gamma-BHC (Lindane) PST |
Heptachlor PST |
Aldrin PST | .
Heptachlor Epoxide PST |
Endosul fan 1 PST |
Dieldrin PST |
4,4 -DDE PST |
Endrin PsT |
................... -- ———cm———
Endosul fan 11 PST |
4,4'-pDD PST |
Endosul fan Sulfate PST |
4,4°-pDT PST |
Methyoxychlor PST |
Endrin Ketone PST |
alpha-Chlordane PST |
gamma-Chlordane PST |
Toxaphene PST |
cam- ceermmemecaceemem————————— 1
Aroclor-1016 pce |
Aroclor-1221 PcB |
Aroclor-1232 pc8 |
Aroclor-1242 PCB |
Aroclor-1248 pcs |
Aroclor-1254 pcB |
Aroclor-1260 pc8 |
|

Only detected results are reported.

All results are reported in ug/L (ppb).»
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PHASE I ANALYTICAL RESULTS FOR GROUNDWATER FROM DEEP WELLS

TABLE 4-8

RAMAPO LANDFILL

(METALS AND MISCELLANEOUS PARAMETERS)

I ! | |

| WELL AND SAMPLE ID NUMBER | GW-1-R | GW-2-R | GW-3-R | GW-4-R | GW-5-R | GW-7-R
ittt ettt bttt |+=emen m=—emees it R J-===- ----1 f=-==momeomemen
| COLLECTION DATE | 1/25/90 | 1/24/90 { 1/26/90 | 1/25/90 | 1/27/90 | 1/25/90
| ettt ettt ettt |=memmmmmmemeee fe-emmmemooo- r-mmmomomeeeee e R }-ommmmeeee-
| Parameter Units Class | | i ) : ]
1 | | | | | ]
| Aluminum ug/L MET | 715 |- 426 | | 765 | 485 | 154
| Antimony ug/L MET | | | | | |
| Arsenic ug/L MET | | | | |- |
| Barium , ug/L MET | 15.0 | 9.0 | 47.0 | 14.0 | 8.0 | 28.0
| Berytlium ug/L MET | | | | | |
| Cadmium ug/L CMET | | | | . |. [
| calcium ug/L MET | 88500 | 52100 | 80100 | 74700 |. 13900 | 74300
| Chromium ug/L MET | 39.7 - 16.1 | 28.0 | 35.5 | 27.4 | 16.2
| Cobalt , ug/L MET | ‘ B | | : | | .
| Copper ug/L MET | 9.1 | 7.4 I | 8.0 TS 32 T 3a
| Iron ug/L MET | 1180 | . 409 | 1930 | 8230 | 658 |
| -mimmmmmmeeeen - e ommmmnnnn I - | B e [ fommemmmm e
| Lead ug/L MET | 2.3 | ‘3.9 | | 3.0 | : i 1.2
{ Magnesium ug/L MET | 16800 | 10200 | 24000 | 23700 | 5010 | 19100
| Manganese ug/L MET | 144 | 197 | 7230 | 1730 | 22.3 | 51.9
| Mercury ug/L MET | | | | | |
| Nickel ug/L MET | 27.4 | | 18.2 | 27.9 | 14.2 | 14.7
| Potassium ug/L MET | 2160 | 1250 | 2360 | 1870 | 898 | 3170
| Setenium ug/L ‘MET | | ’ | | : | |
| Sitver ug/L MET | | | | | [
| sodium ug/L MET | 15300 | 11400 | 90900 | 20400 i 5640 | 21800
{ Thallium ug/L MET | | | | | |
} vanadium ug/L MET | | | . i | ) |
} Zinc ug/L MET | 10.8 |- 0.7 | 1.9 | 33.7 | 6.9 | - 9.9
[ —————s B e ——— B e e CE L EE L E L PP R
| Total Cyanide ug/L MET | - | i | | |
| Total Phenotls mg/L MISC | ] | | | |
| Bicarbonate, as CaCo3 MIsc | NA | NA ] NA | NA | NA | NA
| 8od mg/L MISC | "NA | 16.0 | 15.0 | 19.0 | 18.0 | 4.0
| cop ' ng/L MISC | 18.6 | 20.1 | 44 .4 | 45.0 | 51.0 | 1.0 '
| Hardness, as CaCO3 MISC | NA | NA | NA | - NA | =~ NA | ‘NA
| Ammonia-Nitrogen mg/L MIsc | : | | | | |
{ Total Kjeldahl Nitrogen mg/L MISC | | | | 0.88 | |
| Alkatinity, as CaCO3 mg/L MISC | 248 | 148 | 348 | 256 | . 52.0 | 164
| Acidity, as CaCO3 mg/L HISC | 219 | 117 | 376 | 245 | 39.0 | 162
T e m oo -
] NO3/NO2-N mg/L MISC | 0.61 (. ' | | ] | 0.62
| Total Phosphorus ng/L MISC | 0.34 | 0.5 | { 0.28 | 0.29 |
| 0il & Grease mg/L MISC | 6.7 | | | 5.2 | . |
| ToC mg,/L MISC | | 1 95.1 | 8.38 | 4.08 |
| 18§ mg/L MISC | 20 | 10 | 20 | 60 | 20 | .
| Tos mg/L  MISC | 410 N 200 | 480 { 400 A 80 | 400 |
| sulfate mg/L HIisC | 34.7 | 22 | 14.5 | 19.8 | 19.8 | 30.3
| Sutfide mg/L MISC | | I | | |
| pH su MISC | 7.48 | 7.70 | 7.40 | 7.30 - | 7.80 | 8.00
} Specific Conductance umhos MISC | 650 | 325 | 950 . | 625 | 120 | 700

|



. '

PHASE I

TABLE 4-9

ANALYTICAL RESULTS FOR GROUNDWATER FROM SHALLOW WELLS

RAMAPO LANDFILL

(VOLATILE ORGANIC COMPOUNDS)

GW-1-0S-RE

WELL AND SAMPLE ID NUMBER GW-1-0S GW-2-0S| GW-3-0S/I | .GW-3-OS/I-RE| GW-4-0S| GW-4-OS-RE GW-5-0S5| GW-6-0S| GW-6-0OS-RE
COLLECTION DATE 09/13/90 09/13/90 09/13/90 09/13/90 09/13/90 09/14/90 09/14/90 09/15/90 09/15/90 09/15/90

Parameter  ug/L (ppb) Class
Chloromethane vOC NA NA NA NA
Bromomethane voC NA NA© NA NA
Vinyl Chloride voc NA NA - . NA NA
Chloroethane voC .NA. NA NA NA
Methylene Chiloride vOC ) NA NA NA . NA
Acetone vOC NA NA NA 21 NA
Carbon Disulfide voC NA NA NA NA
1,1-Dichloroethene voC NA NA NA NA
1,1-Dichloroethane voC NA NA NA NA
1,2-Dichloroethene (lotal) voc NA NA NA NA
~ Chiorolorm . vOoC NA " NA NA NA
1.2-Dichloroethane voC NA NA NA NA
2-Butanone (or MEK) vocC NA NA NA NA
1,1.1-Trichloroethane vOC NA NA NA NA
Carbon Tetrachloride vOoC NA . NA NA NA
Vinyt Acetate vocC NA NA NA NA
Bromodichloromethane voc NA NA NA NA
1,2-Dichloropropane vOoC NA NA NA NA
Cis-1,3-dichloropropene . voc NA NA NA NA
Trichloroethene vOC -’ NA NA " NA . NA
Dibromochloromethane vOC NA NA NA 4 NA
1.1,2-Trichloroethane voC NA NA NA "NA
Benzene vOC NA NA 030 J NA NA
Trans~1,3-dichloropropene vocC * NA NA NA NA
“| Bromoform voc NA NA' NA NA
4-Methyl-2-pentanone vOC NA NA ' - NA NA
2-Hexanone voC NA NA NA NA
Tetrachloroethene voC NA NA NA NA
1.1,2,2-Tetrachloroathane vOoC NA NA' NA NA
Toluene voc NA NA NA 070 J NA
Chlorobenzene vOC NA NA - NA . NA
Ethylbenzene vOC NA NA NA NA
Styrene voC NA ‘ NA NA NA
Total Xylenes vOoC NA NA NA NA

NOTE: Only detected resulls are reported.

All results are reported in ug/L (ppb).

6790 T00 WYY

NA - Not analyzed.
J - Meets identification criteria but the value is less than the sample quantitation limit and greater than zero.




PHASE (I

TABLE 4-9

ANALYTICAL RESULTS FOR GROUNDWATER FROM SHALLOW WELLS
RAMAPQO LANDFILL
(VOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE ID NUMBER GW-1-0Sf GW-1-OS-RE | GW-2-0S| GW-3-08/ GW-3-0OS/I-RE | GW-4-0S| GW-4-0S-RE GW-5-0S| GW-6-0S| GW-6-0OS-RE
COLLECTION DATE 09/13/90 09/13/90 09/13/90 09/13/90 | 09/13/90 09/14/90 09/14/90 - 09/15/90 09/15/90 09/15/90 '

Parameter  ug/L (ppb) Class : : :

Dichlotodifluoromethane vOoC NA NA NA ) NA
trans—-1,2-Dichloroethene vocC NA . NA NA ) NA
2.2-Dichloropropane vOC : NA . ' ‘NA : NA : . NA
cis—1,2-Dichloroethene vOC NA . } NA NA : ) NA
Bromochloromethane ‘ voc R NA o _ NA ‘ , NA e NA
1,1-Dichloropropene voc ) NA . ' NA NA . NA
Dibromomethane voc NA : NA ~ NA ' NA
1.3-Dichloropropane voc NA i NA ' "~ NA ' ‘ NA
meta and/or para-Xylene - vocC . NA ] NA NA ' ' NA
ortho-Xylene ' voc | NA ' NA NA ‘ S NA
Isopropylbenzene ) voC NA , NA NA - ' NA
Bromobenzene : vOoC : “NA . NA . ' NA - NA
1,1.2,2-Tetrachloroethane " VoC NA " NA NA ~ NA
1.2,3-Trichloropropane voC " NA: . ‘ . NA ‘ NA . . NA
Propylbenzene voc NA NA NA . NA
2-Chlorotoluene " voc ' NA o NA NA o NA
4-Chlorotoluene vocC _NA : NA ‘ NA "~ NA
1.3.5-Trimethylbenzene - 'voc . NA . NA : NA ) : NA
tert-Butytbenzene - . VOoC NA : NA ' NA . NA
1.2,4-Trimethylbenzene voc NA NA : " NA NA
sec-Butylbenzene ) voC NA . NA " NA NA
1,3-Dichlorobenzene voc NA . ~ NA NA NA
p-isopropyltoluene voC NA ' NA NA 1.2 NA
1,4-Dichiorobenzene . vVocC NA . . NA NA NA
1,2-Dichlorobenzene voc NA ' : NA NA . NA
Butylbenzene ' voC NA : NA NA NA
1,2-Dibromo-3-chloropropane voC . NA : NA NA NA
1,2,4-Trichlorobenzene ©voc. | . - NA ' NA NA NA
Hexachioiobutadiene vocC NA " NA NA . ' NA
Naphthalene voc NA NA NA NA
1.2,3-Trichlorobenzene " voc NA . - NA ) NA : NA

"NOTE: Only detected results are reported.
All results ate reported in ug/L (ppb).
NA - Not Analyzed
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PHASE I}

TABLE 4-9

ANALYTICAL RESULTS FOR GROUNDWATER FROM SHALLOW WELLS
RAMAPO LANDFILL .
{(VOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE 10 NUMBER GW-7-0S] Gw-8-0S| GW-9-0S| GW-10-0S] GW-10-OS-RE] GDT-1 .
COLLECTION DATE 09/11/90 09/12/90 09/14/90 09/12/90 09/12/90 09/14/90
Parameter ug/L (ppb) Class
Chloromethane vOC : . : " NA
Bromomethane vocC T NA
Vinyi Chioride vOC "NA
Chloroethane : vocC ' NA
Methylene Chioride vOoC NA
Acetone vocC . NA
Carbon Disultide vOC ) NA
1.1-Dichloroethene vOC ' . NA
1.1-Dichloroethane voc : ' NA
1.2-Dichloroethene (total) VoG ‘ NA
Chloroform voc NA
1,2-Dichloroethane vocC ' NA
2-Butanone (or MEK) voC ' ' NA
1,1,3-Trichloroethane . voC ' NA
Carbon Tetrachloride voc . - NA
Vinyl Acetate . vocC NA
- Bromodichloromethane voc | ' : o NA
1.2-Dichloropropane vocC ' NA
Cis-1.3-dichloropropene voC ' _NA
Trichloroethene o "VOC NA
Dibromochloromethane voOoC - . ) ) ’ : NA
1,1,2-Trichloroethane voC L ' NA
Benzene vocC 030 J - . : NA
Trans-1,3-dichloropropene vocC ’ ' NA
Bromoform voC : NA
4-Methyl-2-pentanone’ vOC ] ' : NA
2-Hexanone ‘ vocC . NA .
Telrachloroethene . voC ’ NA 060 J
1.1.2,2-Tetrachloroethane vocC NA '
Toluene voC . NA ‘R
Chlorobenzene : vOoC 1.2 ' . NA
Ethylbenzene voC : . NA
Styrene vOC " . : NA
Total Xylenes "voc |- ) NA
NOTE: Only detected results are reported. NA - Not analyzed. .
All 1esults are reported in ug/L (ppb). J - Meets identification criteria but the value is less than the sample quantitation limit and greater than zero.

R - Analyte rejected due to blank conlamination.
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PHASE (I

TABLE 4-9

-ANALYTICAL RESULTS FOR GROUNDWATER FROM SHALLOW WELLS
RAMAPO LANDFILL -
(VOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE 1D NUMBER GW-7-0S] GW-8-0S| GW-9-OS| GW-10-0S| GW-10-OS-RE| GDT-1 -
COLLECTION DATE 09/11/90 09/12/90 09/14/90 09/12/90 09/12/90 09/14/90
Parameter  ug/L (ppb) Class ’
Dichlorodifiuoromethane voc NA
trans-1,2-Dichioroethene vOC : NA
2.2-Dichoropropane vOC -NA
cis-1,2-Dichloroethene vOC . NA
Bromochloromethane voc N : NA.
1.1-Dichloropropene voC ‘ NA
" Dibromomethane voc . NA
1.3-Dichloropropane voC ' NA
meta and/or para-Xylene vOC NA
ortho-Xylene ' voc ) NA
Isopropylbenzene ‘vocC . } NA
Bromobenzene voC : ' NA
1,1.2,2-Tetrachloroethane vocC . NA
1,2,3-Trichloropropane voC NA
Propylbenzene - voc _ . NA
2-Chiorotoluene ' voc , ‘ NA
4-Chlorotoluene voc ' ) : NA
1.3,5-Trimethylbenzene | - -vVoC- ] B : NA
tert-Butylbenzene voC ) : NA
1,2.4-Trimethylbenzene voC : NA
sec-Butyibenzene voc ‘ NA
1.3-Dichlorobenzene voc ) NA
p-isopropyitoluene vocC ] NA
1.4-Dichiorobenzene voC ‘ 1.1 ) ) NA
1,2-Dichlorobenzene . voc - ) NA
Butylbenzene ) voC NA
1.2-Dibromo-3—-chloropropane voC ' ' NA
1.2.4-Trichlorobenzene voc : . ’ NA
Hexachlorobutadiene . ~ voeC NA
Naphthalene .o . VOC NA
1.2.3-Trichlorobenzene voc . . ' ‘ ‘NA

NOTE: Only detected results are reported.
. Ali results are reported in ug/L (ppb).
NA - Not Analyzed
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(SEMIVOLATILE ORGANIC COMPOUNDS)

PHASE Il -

TABLE 4-9

ANALYTICAL RESULTS FOR GROUNDWATER FROM SHALLOW WELLS
RAMAPO LANDFILL

GW-1-0S8

GW-4-0S-RE

WELL AND SAMPLE ID NUMBER GW-1-0S-RE GW-2-0S| GW-3-0S/l | GW-3-OS/I-RE| GW-4-0S GW-5-0S| GW-6-0S| GW-6-0S-RE
COLLECTION DATE 09/13/90 09/13/90 09/13/90 09/13/30 09/13/90 09/14/90 09/14/90 09/15/90 09/15/90 09/15/90

Parameter ug/L (ppb) Class

Phenol SEMI

Bis(2-chioroethyl)ether SEMI

2-Chlorophenol SEMI

1,3-Dichlorobenzene SEMI

1,4-Dichlorobenzene SEMI

Benzyl Alcohol SEMI
' 1,2-Dichlorobenzene SEMI

2-Maeathylphenol SEMI

Bis(2—chloroisopropyl) ether SEMI

4-Methylphenol SEMI

N-Nitroso~-di-n-propylamine SEMI

Hexachloroethane SEMI

Nitrobernizene SEMI

isophorone SEMI

2-Nitrophenol SEMI

2,4-Dimethyiphenol " SEMI

Benzoic Acid SEMI

Bis(2-chioroethoxy) methane SEMI

2.4~-Dichlorophenol SEMI

1,2.4-Trichlorobenzene SEMI |
Naphthalene ' SEMI

4-Chloroaniline SEMI

Hexachlorobutadiene SEMI

4-Chloro-3-methylphenol - SEMI

2-Methyinaphthalene SEMI

Hexachiorocyclopentadiene SEMI

2.4.6-Trichlorophenol SEMI

2.4,5-Trichlorophenol SEMI

2-Chloronaphthatene SEMI

2-Nitroaniline SEMI '
Dimethyl Phthalate SEMI

All resuits are reported in ug/L (ppb).

€590 T00 Wvd

NOTE: Only detected resuits are reported.

RE - This sample required reextraction/reanalysis.




PHASE I
 TABLE 4-9
ANALYTICAL RESULTS FOR GROUNDWATER FROM SHALLOW WELLS

RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE ID NUMBER GW-1-0S| GW-1-0OS-RE GW-2-0S| GW-3-0S/l | GwW-3-0OS/I-RE| GW-4-0S| GW-4-OS-RE GW-5-0S| GW-6-0S{ GW-6-OS-RE
COLLECTION DATE 09/13/90 09/13/90 09/13/90 09/13/90 09/13/90 09/14/90 09/14/90 09/15/90 09/15/90 09/15/90

Parameter  ug/L (ppb) Class '
Acenaphthylene SEMI . /
2,6-Dinitrotoluene SEMI
3-Nitroaniline ) SEM|
Acenaphthene SEMI
2.4-Dinitrophenol SEMI
4-Nitrophenol ' SEMI
Dibenzofuran SEMI
2,4-Dinitrotoluene : SEMI
Diethylphthalate . SEMI
4-Chlorophenyi-phenylether SEMI
Fluorene SEMI
4-Nitroaniline . SEMI
4,6-Dinitro-2-methylphenol SEMI
N-nitrosodiphenylamine (1) SEMI
4-Bromophenyl Phenyl Ether SEMI
Hexachlorobenzene SEMI
Pentachlorophenol SEMI
Phenanthrene SEMI
Anthracene . - SEMI
Di~-n-butylphthalate SEMI|
Fluoranthene SEMI ~

~ Pyrene SEMI
Butylbenzylphthalate . SEMI
3.3'-Dichlorobenzidine SEMI
Benzo(a)anthracene " SEMI
Chrysene - . SEMI
bis(2-ethyl hexyl)phthalate SEMI . 2 J
Di-n-octyl Phthalate ° SEMI :
Benzo(b)liuoranthene SEMI
Benzo(k)fluoranthene . SEMI
‘Benzo(a)pyrene SEMI

" Indeno(1,2.3-cd)Pyrene . SEMI
Dibenz(a.h)anthracene ) SEM|
Benzo(g.h.i)perylene ) SEMI

NOTE: Only detected results are reported. ’ J - Meets identification criteria but the value is less than the sample quantitation limit and greater than zero.

All results are reported in ug/L {ppb). ) RE - This sample required reextraction/reanalysis.

§590 TO00 Wvd




PHASE Ul
" TABLE 4-9

ANALYTICAL RESULTS FOR GROUNDWATER FROM SHALLOW WELLS
RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE ID NUMBER GW-7-08] GW-8-0S| GW-9-0S| GW-10-OS| GW-10-OS-RE| GDT-1
COLLECTION DATE 09/11/90 09/12/90 09/14/90 09/12/90 09/12/90 09/14/90

Parameter  ug/L (ppb) Class
Phenol , SEMI
Bis{2-chioroethyl)ether . SEMI ) .
2-Chlorophenol SEMI : ‘ N
1.3-Dichlorobenzene SEMI
1.4-Dichlorobenzene SEMI
Benzyl Alcohol SEMI
1.2-Dichlorobenzene SEMI
2-Methylphenol _ SEMI
Bis(2-chloroisopropyl) ether - SEMI
4-Methyiphenol - SEMI
N-Nitroso-di-n-propylamine SEMI
Hexachloroethane SEMI
Nitrobenzene SEMI
isophotone . SEMI
2-Nitrophenol SEMI
2,4-Dimethyiphenot SEMI
Benzoic Acid . SEMI

" Bis(2—chloroethoxy) methane SEMI
2,4-Dichlorophenol SEMI ) . :
1.2,4-Trichlorobenzene SEMI | !
Naphthalene SEMI '
4-Chloroaniline SEMI
Hexachlorobutadiene SEMI
4-Chloro-3-methylphenol SEMI
2-Methyinaphthaiene SEMI
Hexachlorocyclopentadiene SEMI
2,4,6-Trichliorophenol SEMI
2.4,5-Trichlorophenol SEMI
2-Chloronaphthalene SEMI
2-Nitroaniline SEMI
Dimethyl Phthalate SEMI

NOTE: Only detected results are reported. RE - This sample required reextraction/reanalysis.

All resulls are reported in ug/L (ppb).

G590 100 Wud




" PHASE I

TABLE 4-9

ANALYTICAL RESULTS FOR GROUNDWATER FROM SHALLOW WELLS
RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE ID NUMBER GW-7-0S8| GW-8-0S| GW-9-0S| GW-10-OS| GW-10-OS-RE| GDT-1

All results are reported in ug/L (ppb).

9590 100 Wvy

COLLECTION DATE 09/11/90 09/12/90 09/14/90 09/12/90 09/12/80 09/14/90

Parameter  ug/L (ppb) ’ Class
Acenaphthylene . SEMI
2,6-Dinitrotoluene SEMI
3-Nitroaniline ’ SEMI
Acenaphthene SEMI
1 2,4-Dinitrophenol SEMI
| 4-Nitrophenol SEMI
| Dibenzofuran SEMI
' 2.4-Dinitrotoluene : SEMI
Diethylphthalate SEMI
4-Chlorophenyl-phenylether SEMI
Fluorene ! SEMI
4-Nitroanitine ’ SEMI
4,6-Dinitro-2-methylphenol SEMI
| N-nitrosodiphenylamine (1) SEMI
‘ 4-Bromopheny! Phenyl Ether SEMI

Hexachlorobenzene SEMI ; A ,
Penlachlovophendl SEMI
Phenanthrene SEMI
| Anthracene SEMI
| Di-n-butyiphthalate - SEMI
| Fluoranthene SEMI
| . Pyrene SEMI
) Butyibenzylphthalate SEMI
3,3-Dichlorobenzidine SEMI
o Benzo{a)anthracene SEM!
Chrysene SEMI
bis{2-ethyl hexyl)phthalate ’ SEMI
Di-n-octyl Phthalate . SEMI
Benzo(b)fiuoranthene - SEMI
Benzo(k)fluoranthene - SEMI
Benzo{a)pyrene SEMI
Indenof1,2,3-cd)Pyrene SEMI

Dibenz(a.h)anthracene T SEMI
Benzo(g.h.i)perytene SEMI
NOTE: Only detected results are reported. RE - This sample required reextraction/reanalysis.



PHASE I
TABLE 4-9

ANALYTICAL RESULTS FOR GROUNDWATER FROM SHALLOW WELLS
RAMAPO LANDFILL
(PESTICIDES AND PCBS)

WELL AND SAMPLE ID NUMBER GW-1-05| GW-1-OS-RE GW-2-0S| GwW-3-08sA GW-3-0S/I-RE| GW-4-0S| GW-4-0S-RE GW-5-0S| GW-6-0S| GW-6-0S-RE
COLLECTION DATE 09/13/90 09/13/90 09/13/90 09/13/90 -09/13/90 09/14/90 - 09/14/90 | 09/15/90 09/15/90 09/15/90
Parameter  ug/L (ppb) Class
alpha~-BHC PST NA NA NA ' ’ NA
beta-BHC PST ‘ NA ‘ _ NA NA _NA
delta-BHC pST NA : ‘ NA " NA . ' NA
gamma-BHC (Lindane) PST NA ' NA . NA . NA
Heptachlor ' PST NA . NA NA . NA
Aldrin PST NA NA NA NA
Heptachlor Epoxide PST NA NA NA ) . NA
Endosulfan | PST NA NA . NA NA
Dieldrin PST NA NA NA : ' NA
4.4'-DDE PST NA : ‘ NA NA ' ) NA
Endrin PST ‘ NA ' NA . NA © NA
Endosutfan H ' PST NA NA NA : - : NA
4.4'-DDD . PST ‘ NA " NA NA } NA
Endosutfan Sulfate PST | : NA NA NA - NA
4,4’-DDT - PST NA } NA NA NA
Methyoxychlor PST NA ' NA ~ NA NA
Endrin Ketone PST NA . NA- NA ' NA
alpha-Chlordane PST NA NA NA ‘ NA
gamma-Chlordane PST NA . h NA NA NA
Toxaphene PST. ) NA o NA NA NA
Aroclor-1018 . PCB NA NA NA ) NA
Aroclor-1221 . PCB NA . NA - NA NA
Arocior-1232 ' PCB ‘ NA NA - : NA . NA
Aroclor-1242 PCB NA - NA NA NA
Aroclor-1248 PCB NA , NA . NA : NA'
" Aroclor-1254 PCB , NA NA _ NA . . NA
Aroclor-1260 ' PCB ) NA o o 7 ONA ’ NA NA

NOTE: Only detected results are reported.
All results are' reported in ug/L (ppb).

NA - Not Analyzed

LS90 T00 Wvd



ANALYTICAL RESULTS FOR GROUNDWATER FROM SHALLOW WELLS

PHASE Il
TABLE 4-9

RAMAPO LANDFILL
(PESTICIDES AND PCBS)

GW-10-0S-RE

Aroclor-1280

WELL AND SAMPLE ID NUMBER GW-7-0S| GW-8-0S| GW-9-0S| GW-10-0S GDT-1
COLLECTION DATE 09/11/80 09/12/90 09/14/90 | 09/12/90 09/12/90 09/14/90

Parameter ug/L (ppb) Class '
alpha-BHC PST NA
beta-BHC PST NA
delta~BHC PST NA
gamma-BHC (Lindane) PST “NA
Heptachtor PST NA
Aldrin PST NA
Heptachior Epoxide PST . NA

- Endosulfan | PST NA
Dieldrin PST NA
4,4'-DDE PST NA
Endrin PST NA
Endosulfan Il PST NA
4,4'-DDOD PST NA
Endosulfan Sulfate PST NA
4,4'-DDT . PST NA
Methyoxychlor PST NA
Endrin Ketone PST NA
alpha-Chlordane PST NA’
gamma-Chlordane PST NA
Toxaphene PST NA
Aroclor-1016 PCB NA
Aroclor-1221 PCB NA
Aroclor-1232 PCB ‘NA
Aroclor-1242 PCB NA
Arocloi~1248 PCB NA
Aroclor-1254 PCB- NA

PCB NA

All results are reported in ug/L (ppb).

NA - Not Analyzed

8590 100 Wvd

NOTE: Only detected results are reported.




100 Wwy

6590

PHASE I
TABLE 4-9

ANALYTICAL RESULTS FOR GROUNDWATER FROM SHALLOW WELLS
RAMAPO LANDFILL
(METALS AND MISCELLANEOUS PARAMETERS)

WELL AND SAMPLE 1D NUMBER | GW-1-0S | GW-2-0S | GW-3-0S | GW-4-0S | GW-5-0S | GW-6-0S | GW-7-0S |GW-8-0S| GW-9-0S | GW-10-0S | GDT-1
COLLECTION DATE | 8/15/90 9/15/90 9/15/90 9/15/90 9/15/90 9/15/90 9/15/90 9/15/90 9/15/90 9/15/90 9/15/90
Parameter Units Class
Aluminum ug/L MET - 7130 19000 1620 3640 7220 | 2950 16100 2260 165B 1730, 1228
Antimony ugiL MET : : '
Arsenic ug/t MET 248B 498B 258 -4.3B 205 )
Barium - ug/L MET 1008 1398 618 588 338 1108 © 2300 1228 3B 508 3B
Beryllium .. ugit MET
Cadmium . ug/l MET -
Calcium ug/L MET 78800 132000 87000 81400 8420 97800 77600 31500 7300 37000 9260
Chromium ug/L MET 573 141 1290 41| 356 36.5 - 4041 16.7 688 245 ‘
Cobalt ug/L MET 12.28B 4238 118 2538 2198 1058 2478
Copper . ug/L MET 32 59.4 1798 17.38 278 1278 62.3 13.78 478 47.4
lron ug/L MET 17500 41800 9750 12400 11200 10600 24500 43800 249 8320 648
Lead ug/t MET 6.2 341 58 72° 58° 96" 8.8 518 388° 228 92°
Magnesium ) ug/L MET 24200 31400 25300 28600 5000 B 31500 29000 10200 1920 B 11400 26708
Manganese ) ug/t MET 3700 4770 18100 5020 530 6770 3260 2750 1468 31200
Mercury ug/L MET ’ : 0.2BN 0.63N 05N 029N
Nickel : ug/L MET 3668 99.4 79.7 23B | 358 3078 28.18 2698 17
Potassium ug/L MET 4660 B 48208 32808 31708 23708 10300 31200 16100 7178 23408 10708
Selenium ug/L MET
Silver ug/L MET )
Sodium ug/L MET 52900 14900 62300 { = 56900 5280 23900 84100 58400 22508 32900 43608
Thaltium ) ug/L MET
_'Vanadium ug/L MET 2188 408 748 08B 1548 | 1118 2858 598
Zinc ug/L MET 34.9 107 11.5B 20.5 . 269 18.58B 52.4 30.7 58 16.28 11.78B
Total Cyanide ug/L MET ' ) NA
Total Phenols mg/L MISC NA
80D ’ mg/L MISC NA NA NA NA NA 3.0 NA NA
cOD mg/L MISC NA NA . . NA NA NA 68.6 NA NA
Chloride mg/L MISC NA NA NA NA NA 106 NA NA 55.8
Ammonia-Nitrogen mg/L MISC NA NA NA NA NA 0.65 NA NA 1.32
Total Kjeldahl Nitrogen =~ mg/L MISC NA NA NA NA NA 1.35 NA NA 0.99
NO3 - Nitrogen mg/L MISC NA NA NA NA " NA NA NA 0.62 0.61
Total Phosphorus mg/L MISC NA NA NA NA NA 0.52 NA NA
Oil & Grease . mg/L MISC NA NA NA NA NA NA NA
TOC mg/L MISC NA NA NA NA NA 20.82 NA NA 3.38
7SS mg/L. = MISC NA NA | NA NA NA 375 NA ‘NA 2 15
TDS " mgiL MISC NA NA NA - NA NA 625 NA NA 65 298 50
Sulfate . mg/L MiISC NA ) " NA NA NA NA NA NA 9.4 11.3 9.6
Sulfide inglL MISC NA NA NA NA NA NA NA
pH : SuU MISC 733 8.04 6.67 7.23 6.41 6.43 \6.66 7.06 7.2 6.37
Specilic Conductance umhos MISC 700 . 530 1100 1100 105 700 1050 1800 90 510
Temperature deg. C MISC 18 17 18 19 16 22 17 18 20 17
Only detected results are reported. N - Spike sample % recovery out of control limits. B - Less than quantitation limit but greater than or

NA - Not Analyzed ' * - Duplicate analysis not within control limits.

equal to instrument detection limit,




‘ ! ‘ ’ ' ) . .
PHASE I

TABLE 4-10

. ANALYTICAL RESULTS FOR GROUNDWATER FROM INTERMEDIATE WELLS
: RAMAPO LANDFILL
(VOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE ID NUMBER GW-1-1 GW-1-I-RE | GW-2-| GW-4-1 GW-4-I-RE | GW-5-1 GW-6-| GW-7-| GW-8-| GW-9-{

COLLECTION DATE 09/13/90 09/13/90 09/13/90 09/14/90 09/14/90 09/15/90 09/15/90 09/11/90 09/12/90 09/14/90
Parameter  ug/L (ppb) Class :
Chloromethane voC NA 23 NA
Bromomethane vocC NA ' NA
Vinyl Chloride voC NA NA . !
Chloroethane voC NA NA )
Methylene Chioride voC NA NA 0.60 J )
Acetone voc ) NA 28 NA
Carbon Disullide voC NA NA
1.1-Dichioroethene vOC NA ) - NA
1,1-Dichioroethane voc 050 J NA 28 NA
1,2-Dichloroethene (lotal) - VOC NA NA
Chloroform voc NA NA R
1.2-Dichloroethane voC ) NA 020 J NA
2-Butanone {or MEK) vOC NA NA
1,1, 1-Trichloroethane voOC NA NA R R
Carbon Tetrachloride vocC NA ) : NA
Vinyl Acetate voC NA ' NA
" Bromodichloromethane vocC NA ’ NA
1.2-Dichloropropane voc | NA NA
Cis-1,3-dichloropropene voc NA NA
Trichloroethene voc NA . NA 0.20 J
Dibromochloromethane vocC NA NA
1.1,2-Trichlotoethane vOC NA ) NA : )
Benzene vOC 030 J NA ' ) 10 - NA 020 J 030 J 29 0.20 J
Trans-1,3-dichloropropene voC NA ’ ' NA
Bromoform ) voC NA NA
4-Methyl-2-pentanone voc NA NA
2-Hexanone . vocC NA NA
Tetrachloroethene voc NA NA 23 0.60 J
1,1,2,2-Tetrachloroethane vocC NA h NA '
Toluene voc 030 J NA NA 0.40 J 030 J 060 J
Chiorobenzene .voc ) NA : NA 16
Ethylbenzene voC ~ NA ) ’ NA .
Styrene . voc NA NA 0.60 J
Total Xylenes . voC NA NA

100 WVd

0990

NOTE: Only detected results are reported.
All results are reported in ug/L (ppb).

J - Meets identification criteria but the value is less than the sample quantitation limit and greater than zero.
R - Analyte rejected due to blank contamination.
NA - Not Analyzed
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PHASE Il

TABLE 4-10

ANALYTICAL RESULTS FOR GROUNDWATER FROM INTERMEDIATE WELLS
RAMAPO LANDFILL
(VOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE ID NUMBER

GW-4-1-RE

GW-8-I|

GW-1-1 GW-1-I-RE | GwW-2-! . | GW-4-I GW-5-1 GW-6-1 GW-7-1 GwW-9-1
COLLECTION DATE 09/13/90 09/13/90 09/13/90 09/14/90 09/14/90 09/15/90 09/15/90 09/11/90 ~ | 09/12/90 09/14/90
Parameter  ug/L (ppb) Class
Dichlorodifiuoromethane voC NA NA
trans-1,2-Dichloroethene vocC NA NA
2,2-Dichloropropane voC NA NA
cis-1,2-Dichloroethene voC 0.30 J NA 0.10 J NA } 0.10 J
Bromochloromethane voc NA NA 080 J
1,1-Dichloropropene vOC NA NA
Dibromomethane voC NA NA
1,3-Dichloropropane voC NA NA
meta and/or para-Xylene voc NA NA 1.30
ortho-Xylene ‘ voc NA NA 040 J 070 J
isopropylbenzene vOC NA 0.50 J NA 040 J 3.7
Bromobenzene voC NA NA
1.1,2.2-Tetrachloroethane vocC NA NA
~ 1,2,3-Trichloropropane voC “NA NA )
Propylbenzene vocC NA NA 040 J 080 J
2-Chlorotoluene voC NA NA :
4-Chiorotoluene voc NA NA
1.3.5-Trimethylbenzene voC NA 1.9 NA 19 1.8
tert-Butytbenzene voc NA NA 0.40 J 1.5
1.2,4-Trimethylbenzene voC NA 080 J NA 1.4
sec-Butylbenzene vOC NA : NA
1,3-Dichlorobenzene vocC NA NA
p-isopropyitoluene voC NA NA 12 1.7
1.4-Dichlorobenzene voC NA NA '
1.2-Dichlorobenzene - VOC NA NA 1.2
Butylbenzene voc NA NA -
1.2-Dibromo-3-chloropropane vOC NA NA
1,2.4-Trichlorobenzene voC NA NA
Hexachlorobutadiene voOC NA NA
Naphthatene voC NA NA 4.2
1,2,3-Trichlorobenzene voC NA NA )

All results are reported in ug/L (ppb).

"NOTE: Only detected results are reported.

J - Meets identification criteria but the value is less than the sample quantitation limit and greater than zero.
NA - Not Analyzed

100 WWd
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- ANALYTICAL RESULTS FOR GROUNDWATER FROM INTERMEDIATE WELLS

PHASE It

"TABLE 4-10

RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE ID NUMBER GW-1-i GW-1-|-RE | GW-2-I| GW-4-{ GW-4-I-RE | GW-5-1I GW-6-1 GW-7-| GwW-8-| GW-9-|
COLLECTION DATE 09/13/90 09/13/90 09/13/90 09/14/90 09/14/90 09/15/90 09/15/90 09/11/90 09/12/90 09/14/90
Parameter  ug/L (ppb) Class
Phenol SEMI
Bis(2-chloroethyl)ether SEMI
2-Chiorophenol SEMI
1.3-Dichlorobenzene SEMI
1.4-Dichlorobenzene SEMI
Benzyl Alcohol SEMI
1.2-Dichlorobenzene SEMI
2-Methylphenol SEMI.
Bis(2-chloroisopropyl) ether SEM!
4-Methylphenol SEMI
N-Nitroso-di-n-propylamine SEMI
Hexachloroethane SEMI
Nitrobenzene SEMI
Isophorone SEMI
2-Nitrophenol SEMI
2,4-Dimethylphenol. SEMI
Benzoic Acid ‘ SEMI
Bis(2-—chloroethoxy) methane SEMI
2.4-Dichlorophenol SEMI
1.2.4-Trichlorobenzene SEMI
Naphthalene SEMI 3 J
4-Chloroaniline SEMI
Hexachlorobutadiene SEMI
4-Chloro-3-methylphenol SEMI
2-Moethyinaphthalene SEMI
Hexachlorocyclopentadiene SEMI
2.4,6-Trichiorophenol SEMI
2,4,5-Trichlorophenol SEMI
2-Chioronaphthalene SEMI
2-Nitroaniline SEMI
Dimethyl Phthalate SEMI

All results are reported in ug/L (ppb).

.NOTE: Only detected resulls are reported.

RE - This sample required reextraction/reanalysis.

100 Wvy

J - Meets identification criteria, but the value is tess than the sample
quantitation limit and grealter than zero.




PHASE Il

TABLE 4-10

ANALYTICAL RESULTS FOR GROUNDWATER FROM INTERMEDIATE WELLS
RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

€990 100 yyy

WELL AND SAMPLE ID NUMBER GW-1-| GW-1-1-RE | GwW-2-1 GW-4-} GW-4--RE | .GW-5-| GW-6-1 GW-7-I GW-8-1 GW-9-|
COLLECTION DATE 09/13/90 09/13/90 09/13/90 09/14/90 | 09/14/90 09/15/90 09/15/90 09/11/90 09/12/90 09/14/90
Parameter  ug/L (ppb) . Class .
Acenaphthylene SEMI
2,6-Dinitrotoluene SEMI
3-Nitroaniline ' SEMI
Acenaphthene ' SEMI
2,4-Dinitrophenol SEMI
4-Nitrophenol ' SEMI
Dibenzofuran - SEMI
2,4-Dinitrotoluene SEMI
Disthylphthalate SEMI ’ 4 J 5 J
4-Chlorophenyl-phenylether . " SEMI : B
Fluorene SEMI | | !
4-Nitroaniline SEMI '
4,6-Dinitro-2-methylphenol SEMI
N-nitrosodiphenylamine (1) SEMI
4-Bromophenyl Phenyl Ether SEMI
Hexachlorobenzene SEMI
Pentachlorophenol SEMI
Phenanthrene SEMI
Anthracene SEMI
Di-n-butylphthalate SEMI
Fluoranthene SEMI
Pytene ) i SEMI
Butylbenzylphthalate SEMI
3,3’-Dichlorobenzidine - SEMI
Benzo(a)anthracene SEMI
Chrysene SEMI .
bis(2-ethyl hexyl)phthalate SEMI 2 J° . : 2 J
Di-n-octyl Phihalate < SEMI '
Banzo(b)lluovanlhéne ’ SEMI
Benzo{k)fluoranthene SEMI
Benzo(a)pyrene SEML
Indeno(1,2,3-cd)Pyrene. SEMI
Dibenz(a h)anthracene SEMI
Benzo{g.h.i)perylene : SEM!
NOTE: Only delected results are reported. J - Meets identification criteria, but the value is less than the sample
All results are reported in ug/L (ppb). ) o . quantitation limit and greater than zero.

RE - This sample required reextraction/reanalysis. - * - This value was quantified with AP surrogates exceeding QC limits.



PHASE I

! TABLE 4-10

ANALYTICAL RESULTS FOR GROUNWATER FROM INTERMEDIATE WELLS
' RAMAPO LANFILL

(PESTICIDES AND PCBS)
WELL AND SAMPLE ID NUMBER GW-1-1 | GW-1-I-RE| GW-2-| GW-4-1 | GW-4-1-RE| GW-5-1 GW-6-1 GW-7-1 GW-8-1 GW-9-1
COLLECTION DATE 09/13/90 | 09/13/90 09/13/90 09/14/90 | 09/14/90 09/15/90 09/15/90 09/11/90 09/12/90 09/14/90

Parameter ug/L (ppb) Class .
alpha-BHC PST NA : NA
beta-BHC PST |. NA : ' NA
delta-BHC PST NA NA
gamma-BHC (Lindane) PST : NA NA
Heptachior . PST " NA ' NA
Aldrin PST NA . NA
Heptachlor Epoxide PST : } NA NA
Endosultan | PST ) NA NA
Dieldrin ’ PST NA : NA
4,4'-DDE PST NA NA
Endrin PST .~ NA NA
Endosultan | - PST NA ' NA
4,4'-DDD . PST NA NA

_ Endosulfan Sultate PST |. NA . NA
4,4'-DDT PST NA L NA
Methyoxychlor PST . NA NA
Endrin Ketone : PST NA NA
alpha-Chlordane PST NA o NA -
gamma-Chlordane PST NA ) NA
Toxaphene PST ‘ NA . NA
Aroclor-1016 PCB ‘NA . ' NA ' .
Aroclor-1221 pCB NA NA :
Aroclor-1232 PCB NA ‘ NA
Aroclor-1242° PCB NA NA
Aroclor-1248 PCB NA NA
Aroclor-1254 PCB NA ' NA
Aroclor-1260 PCB | . NA NA

NOTE: Only detected results are reported. NA - Not Analyzed

All results are reported in ug/L (ppb).
7990 TO00 WVd'
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PHASE Il _
TABLE 4-10 .
ANALYTICAL RESULTS FOR GROUNDWATER FROM INTERMEDIATE WELLS
RAMAPO LANDFILL
(METALS AND MISCELLANEOUS PARAMETERS)

WELL AND SAMPLE ID NUMBER | GW-1-l1{ GW-2-I| GW-4-1| GW-5-I] GW-6-1 | GW-7-1| GW-B-I | GW-9-|
COLLECTION DATE | 9/13/90 9/13/90 9/14/90 9/15/90 9/15/90 9/11/90 9/12/90 9/14/90
{— Parameler - Uiils Class ] 1 j o
Aluminum . : ug/L MET 1898 5160 16400 273 986 2550
Antimony ug/L MET )
Arsenic ) ug/L MET 1B
Barium ug/L MET. 438 . 8B 768 90 8B 68 268 559
Beryllium : ’ ug/l MET
Cadmium ug/L MET . 498
Calcium . ug/L 'MET 111000 13800 113000 10200 11500 41800 112000 7860
Chromium ug/L MET 1.1 243 70.6 48.8 28.7 13.1 325 8.1B
Cobalt ug/l.  MET 9.8B 1288 | -1248B| '362B|
Copper ug/L MET 518 2098 378 59B 588 11.48 328
fron ug/L MET 7180 532 24500 23300 486 3000 | . 30500 145
Lead ug/L MET 278 428 538° 9° 228 38 )
Magnesium . ug/L MET 33500 41308 41300 10400 30208 ~ 18700 71300 19208
Manganese ug/L MET | 1530 50.5 4500 276 331 631 1110 377
Mercury ugiL MET 0.2 8N 06N 23N 0.28N
Nickel ug/L MET 198 1768 44.4 358 228 2158 153
Potassium ©ug/L MET 26408 47708 47808 42108 1170B 19708 196000 807B
Selenium - ug/L MET: : .
Silver ' ugiL MET )
Sodium ) - ugll MET 47400 54600 75300 6170 4380B | 52900 643000 44608
Thatlium ug/L MET . .
Vanadium ug/L MET 15.28 3528 19.58
Zinc ug/L MET 798 998 1788 437 858 158 239 378
" Total Cyanide ug/L MET ’
Total Phenols mg/L MISC )
Bicarbonate, as CaCO3 MISC NA NA NA NA NA NA . NA NA
80D mg/L MISC NA NA NA NA ' 3 NA ~ NA
[oe]s] mg/l MISC |~ NA NA NA NA NA NA
Chloride mg/L MISC NA NA NA NA NA " NA
Hardness, as CaCO3 MISC NA NA NA NA NA - NA NA NA
Ammonia-Nitrogen © T mg/ll MISC NA NA NA NA NA NA '
Total Kjeldahl Nitrogen mg/L MISC NA NA NA NA 0.1 NA : NA
Alkalinity, as CaCO3 mg/L MISC NA NA NA NA NA "NA -NA NA
Acidity, as CaCO3 mg/L MISC NA NA NA NA NA NA NA NA
NO3/NO2-N mg/L MISC NA NA NA NA NA NA
Total Phosphorus mgiL MISC NA NA NA NA NA NA
Oil & Grease . mglL MISC NA NA NA 7.3 NA NA NA
TOC mg/L~ MISC NA NA NA NA NA NA
Tss mg/L MISC NA NA NA- ~NA 44 NA NA
TDS mg/L MISC NA NA NA NA 12 NA NA 68
Sullate mg/L MISC NA NA NA NA 143 NA NA 10.7
Sulfide mg/l.  MISC NA NA {  NA NA " NA NA
pH . : 1Y) .MISC 7.56 9.24 7.48 7.58 73 712 7.47 7.26
Specific Conductance - umhos MmiIsc | 1220 580 1350 110 135 650 5800 120
Temperature Deg.C MISC 16 21 19 17 N7 16 19 19
Only detected results are reported. N - Spike sample % recovery out of control limits. B - Less than quantitation limit but greater than or equal

NA - Not Analyzed * - Duplicate analysis not within control limits. instrument detection limit.
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PHASE I

TABLE 4-11

ANALYTICAL RESULTS FOR GROUNDWATER FROM DEEP WELLS

’

RAMAPO LANDFILL

(VOLATILE ORGANIC COMPOUNDS)

GW-9-R

WELL AND SAMPLE 1D NUMBER GW-1-R GW-2-R GW-3-R GW-3-R-RE | GW-4-R GW-4-R-RE| GW-5-R GW-6-R GW-7-R GW-8-R GW-10-R
COLLECTION DATE 09/13/90 09/13/90 09/13/90 09/13/90 09/14/90 09/14/90 09/15/90 09/15/90 09/11/90 09/12/90 09/14/90 09/14/90

Parameter  ug/L (ppb) Class '

Chloromethane vOC NA NA ’

Bromomethane vOC NA NA

Vinyl Chloride voC NA NA

Chloroethane voC NA NA

Methylene Chloride vocC NA NA ]

Acetone voOC NA NA 35 23

Carbon Disullide vOoC NA NA '

1,1-Dichloroethene ‘VOC NA NA

1,1-Dichloroethane ‘VOC 080 J NA 2.1 NA 1.0

1,2-Dichloroethene (total) vOoC NA NA

Chioroform vOC NA NA

1,2-Dichloroethane voC NA 0.10 J NA

2-Butanone (or MEK) vocC NA "NA

1.1,1-Trichloroethane -VOC NA NA

Carbon Tetrachloride "VOC NA NA

Vinyl Acetate vocC NA NA
" Bromodichloromethane vOoC ' NA NA

1.2-Dichloropropane vocC NA NA

Cis~1,3-dichloropropene vOC NA NA

Trichloroethene vOoC NA NA

Dibromochloromethane vocC NA NA

1,1,2-Trichloroethane - VOC NA NA

Benzene voC NA 1.0 NA 0.40 J 090 J

Trans~1,3-dichloropropene vocC NA NA )

Bromotorm vOC NA NA

4-Methyl-2-pentanone vOC NA NA

2-Hexanone vOC NA NA

Teurachloroethene vocC NA NA

1,1,2,2-Tetrachloroethane vOC NA NA

Toluene voOC NA NA 030 J

Chloiobenzene vocC NA NA 1.8 2.0
. Ethylbenzene voC NA NA

Styrene vOC NA NA

Total Xylenes vOC NA NA

NOTE: Only detected results are reported.

All resuits are leponed in ug/L (ppb).

NA - Nut analyzed.

J - Meets Identilication criteria but the value is less than the sample quantitation limit and greater than zero.

100 WV
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PHASE Il
TABLE 4-11

ANALYTICAL RESULTS FOR GROUNDWATER FROM.DEEP WELLS
) RAMAPO LANDFILL -
(VOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE ID NUMBER GW-1-R GW-2-R GW-3-R GW-3-R-RE | GW-4-R GW-4-R-RE| GW-5-R GW-6-R GW-7-R GW-8-R GW-9-R GW-10-R

COLLECTION DATE 09/13/80 09/13/90 09/13/90 09/13/90 09/14/90 09/14/90 09/15/90 09/15/90 09/11/90 09/12/90 09/14/90 09/14/90

Parameter  ug/L (ppb) Class )
Dichlorodifluoromethane ~ voc NA 020 J NA
trans-1,2-Dichloroethene voC NA - NA
2.2-Dichioropropane vOC NA NA .
cis-1,2-Dichloroethene voC NA 0.10 J NA 090 J
Bromochloromethane voc | v NA NA :
1.1-Dichloropropene voC NA NA
Dibromomethane vocC NA ) NA
1,3-Dichloropropane © VOC NA NA
meta and/or para-Xylene - voC B NA . NA
ortho-Xylene voc i NA NA )
Isopropylbenzene vOC NA 050 J NA 050 J 1.0
Bromobenzene voc ‘ NA : NA
1.1.2,2-Teutrachloroethane voc ' NA NA
1,2,3-Trichloropropane voC NA NA
Piopylbenzene voC NA NA ’ 0.50 J
2-Chlorotoluene vOC ' o NA . NA

. 4=Chlorotoluene : voC . . NA NA )

- 1,3,5-Trimethylbenzene voc | | NA ' " NA 1K:]
ten-Butylbenzene voc NA NA '
1,2,4-Trimethylbenzene VvOC . NA NA
sec-Butylbenzene vOC NA NA
1,3-Dichlorobenzene voC NA NA
p-lsopropylitoluene voC NA NA - ’ 1.2
1,4-Dichlorobenzene 'voC NA : NA .
1.2-Dichlorobenzene voc NA NA - 080 J
Butylbenzene vocC . ) " NA NA ’
1.2-Dibromo-~-3-chloropropane voc ' ~ NA NA
1.2.4-Trichlorobenzene voc NA NA
Hexachlorobutadiene vocC NA NA
Naphthalene voc NA ‘ NA 0.80 J 030 J
1,2,3-Trichlorobenzene voc NA NA ' '

NOTE: Only detected results are reported.
All results are reported in ug/L (ppb).
J - Meets Identilication criteria but the value is less than the sample quantitation limit and greater than zero.

L990 T00 Wvd




PHASE 1l

TABLE 4-11

ANALYTICAL RESULTS FOR GROUNDWATER FROM DEEP WELLS
RAMAPO LANDFILL"
(SEMIVOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE ID NUMBER GW-1-R GW-2-R GW-3-R GW-3-R-RE| GW-4-R GW-4-R-RE| GW-5-R GW-6-R GW-7-R GW-8-R GW-9-R GW-10-R

COLLECTION DATE 09/13/90 09/13/90 09/13/90 09/13/90 09/14/90 09/14/90 09/15/90 09/15/90 09/11/90 09/12/90 09/14/90 09/14/90
Parameter ug/L (ppb) Class .
Phenol : - SEMI
Bis(2-chloroethyl)ether } SEMI
2-Chiorophenol SEMI
1,3-Dichlorobenzene SEMI
1.4-Dichiorobenzene SEMI
Benayt Alcohol SEMI
1,2-Dichlorobenzene SEMI
2-Methylphenol SEMI . )
Bis{2-chloroisopropyl) ether SEM! . ’ '
4-Methylphenol SEMI
N-Nitroso-di-n-propylamine SEMI
Hexachloroethane SEMI
Nitrobenzene SEMI
{sophorone SEMI
2-Nitrophenol } SEMI
2.4-Dimethylphenol SEMI
Benzoic Acid . SEMI
Bis(2-chioroethoxy) methane SEMI )
2.4-Dichlorophencl SEMI
1.2.4-Trichlorobenzene SEMI
Naphthalene SEMI
4-Chloroaniline SEMI
-Hexachlorobutadiene SEMI
4-Chloro-3-methylphenol SEMI
2-Methylnaphthalene SEMI
Hexachlorocyclopentadiene " SEMI
2.4,6-Trichlorophenol SEMI
2.4.5-Trichlorophenol SEMI
2-Chloronaphthalene : © SEMI
2-Nitroaniline SEMI
Dimethyl Phthalate SEMI
NOTE: Only detected resuits are reported. RE - This sample required reextraction/reanalysis.

All results are reported in ug/L (ppb).

8990 T00 WWd




PHASE

TABLE 4-11

ANALYTICAL RESULTS FOR GROUNDWATER FROM DEEP WELLS
: RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE ID NUMBER GW-1-R GW-2-R GW-3-R GW-3-R-RE| GW-4-R GW-4-R-RE| GW-5-R | GW-6-R GW-7-R GW-8-R GW-9-R GW-10-R

COLLECTION DATE 09/13/90 09/13/90 09/13/90 09/13/90 09/14/90 09/14/90 09/15/90 09/15/90 09/11/90 09/12/90 09/14/90 09/14/90
Parameler ug/L (ppb) . Class
Acenaphthylene SEMI
2.6-Dinitrotoluene SEMI
3-Nitroaniline ) SEMI
Acenaphthene i " SEMI
2,4-Dinitrophenol SEMI
4-Nitrophenol SEMI
Dibenzofuran SEMI
. 2.4-Dinitrotoluene SEMI :
Diethylphthalate "~ SEMI : ‘ 24 : v 2 J
4-Chlorophenyl-phenylether SEMI : '
Fluorene SEMI
4-Nitroaniline SEMI
4,8-Dinitro-2-methylphenot SEMI
N-nitrosodiphenylamine (1) SEMI
4-Bromophenyl Phenyl Ether SEMI
Hexachlorobenzene SEMI
Pentachlorophenol SEMI
Phenanthrene SEMI .
Anthiacene SEMI .
Di-n-butylphthalate SEMI
Fluoranthene . SEMI
Pyrene SEMI
Bulylbenzylphthalate SEMI . : . 2 J
3.3'-Dichlorobenzidine SEMI
Benzo{a)anthracene SEMI
Chrysene SEMI . .
bis(2-ethyl hexyl)phthalate SEMI . o ’ ' 9 J
Di-n-octyt Phthalate SEMI ' ' 130
Benzo(b)fiuoranthene SEMI
Benzo{k)fluoranthene SEMI
Benzo(a)pyrene SEMI
indeno(1,2.3—cd)Pyrene SEMI
Dibenz(a h)anthracene SEMI
Benzo(g.h,i)perytene SEMI

NOTE: Only detected results are reported.
All results are reported in ug/L (ppb).

J - Meets identification critetia but the value is less than the sample quantitation limit and greater than 2ero..
RE - This sample required reextraction/reanalysis.
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PHASE I

TABLE 4-11

ANALYTICAL RESULTS FOR GROUNDWATER FROM DEEP WELLS
RAMAPO LANDFILL
{PESTICIDES AND PCBS)

WELL AND SAMPLE ID NUMBER GW-1-R GW-2-R GW-3-R GW-3-R-RE| GW-4-R GW-4-R-RE} GW-5-R GW-6-R GW-7-R GW-8-R GW-9-R GW-10-R
COLLECTION DATE 09/13/90 09/13/90 09/13/90 09/13/90 09/14/90 .09/14/90 09/15/90 09/15/90 | 09/11/90 09/12/90 09/14/90 09/12/90
Parameter ug/L (ppb) Class
alpha-BHC PST NA NA
beta-BHC PST NA NA
deita-BHC PST NA NA .
gamma-~BHC (Lindane) PST NA NA
Heplachlor PST NA NA
Aldrin PST NA NA
Heptachior Epoxide PST NA NA
Endosulfan | PST NA NA
Dieldrin PST NA NA
4,4'-DDE PST NA NA
Endrin PST NA | NA
Endosultan PST NA NA
4,4'-0DD PST NA NA
Endosulfan Sulfate PST NA NA
4,4'-0DT PST NA ' NA
Methyoxychlor PST NA NA
Endrin Ketone PST ' NA NA
alpha-Chilordane PST NA NA
gamma-Chlordane PST NA NA
Toxaphene PST NA NA
Aroclor-1016 PCB NA . NA
Aroclor-1221 PCB NA ) NA
Aroclor-1232 PCB NA NA
Araclor-1242 PCB NA NA
Aroclor-1248 PCB NA NA ‘
Aroclor-1254 PCB8 NA NA
Aroclor-1260 pce NA NA

NOTE: Only detected results are reported.

All results are reported in ug/l (ppb). -
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PHASE It

TABLE 4-11

ANALYTICAL RESULTS FOR GROUNDWATER FROM DEEP WELLS
RAMAPO LANDFILL
{METALS AND MISCELLANEOUS PARAMETERS)

GW-6-R

WELL AND SAMPLE ID NUMBER | GW-1-R GW-2-R GW-3-R | GW-4-R | GW-5-R GW-7-R | GW-8-R | GW-9-R | GW-10-R
. COLLECTION DATE 9/13/90 9/13/90 9/13/90 9/14/90 9/15/90 . 9/15/90 9/11/90 8/12/90 9/14/30 9/14/90
Parameter Units Class
Aluminum ugiL MET 1520 463 223 321 " 1598 420 1270 1020 2700
Antimony ugiL MET
Arsenic ugit MET . . 318w
Barium . ugil MET 228 98 538 108 4B 108 258 198 1008 248
Beryllium ugit MET '
Cadmium ug/L MET
Calcium ug/L MET 95600 53400 99400 66300 14600 17800 64900 219000 79700 64000
Chiomium ugiL MET 17.5 558 11.4 131 29.3 31.1 16.8 231 88 26.9
Cobalt . ugiL MET : 19.5B 1328 1098
Copper ugiL MET 1488 548 388 34B 10.38 778 39.3 11.48B
tion ug/L MET 2650 602 1370 5290 368 683 1940 2940 20200 4390
Lead . uglL MET 3B 38 238 11.4° 64° 1.78 4.5BW 228B
Magnesium ug/L MET 18300 10600 30800 21100 5030 42208 22100 51100 25800 11500 |
Manganese . ugiL MET 98.5 135 12400 1520 838 1438 102 181 3270 110
Mercury ugiL MET ) 047N 2 :
Nickel ugiL MET 2228 19.48B 2558 30.18 22B ‘2068
" Potassium ugiL MET 23208 12608 23608 1490 B 1070 B 1220 B 29008 10500 18600 25108
Selenium ' ug/L MET :
Silver ) ugil MET )
Sodium ugit MET 15000 7210 82100 15300 5270 5370 21500 39600 147000 10700
Thallium . ugiL MET
Vanadium ugil MET ) 618
Zinc ugit MET 1538 1068 168 628 1348 1388 53.7 548B 257
Total Cyanide ugiL MET
Total Phenols mg/L MiSC )
Bicarbonate, as CaCO3 MISC NA NA NA NA NA NA - . NA NA NA NA
BOD mgil  MISC NA NA NA NA 3.0 NA NA 27 '
coD mgiL MISC NA NA | NA NA - NA NA 97
- Chloride mgiL MISC NA NA NA 6.1 NA NA | - 204 26.5
Hardness, as CaCO3 MISC NA NA NA NA NA NA NA NA . NA NA
Ammonia-Nitrogen ‘mg/lL = MISC NA NA NA NA NA NA 26.4
Total Kjeldahl Nitrogen mg/L MISC NA NA NA NA NA NA 258 0.12
- NO3/NO2-N mg/tL MISC NA NA NA 0.61 NA NA NA :
Total Phosphorus mgiL MISC NA NA NA NA NA NA
Oil & Grease mgit MISC NA NA NA | NA NA 2 NA | NA 5.65
TOC mgl/L MISC NA NA NA NA NA 23 NA NA 24.81 4.67
TSs - mgit MISC NA NA NA NA 7 NA NA 42 40
TDS ] mg/L MISC NA NA NA 50 NA 125 NA NA 775 252
) Sultate mg/t MISC NA NA NA 9.6 NA 15.4 NA NA ' 96 18.2
Sulfide mg/L . MISC NA NA NA NA | NA NA
pH SuU MISC 8.02 8.87 6.78 7.61 7.42 7.20 7.06 77 7.32 8.41
Specilic Conductance umhos MISC 680 400 1100 550 140 151 600 * 1500 40 L 450
Temperature Deg C MISC 17 19 18 19 .18 17 18 18 18 18
Only detected results are reported. N - Spike sample % recovery out of control limits L - Erroneous reading due to low battery on conductlivity meter.

NA - Not Analyzed

* - Duplicate analysis not within control limits.

B - Less than quantitation limit but greater than or equal to instrument detection limit.
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TABLE 4-12

USEPA ANALYTICAL RESULTS FOR GW-9

RAMAPOQ LANDFILL

(VOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE ID NUMBER GW-9-0S GW-9-1 GW-9-R
COLLECTION DATE 09/14/90 09/14/90 09/14/90

Parameter ug/L (ppb) Class
Chloromethane vOC
Bromomethane voC
Vinyl Chioride vOC
Chloroethane vOC
Methylene Chloride vOC
Acetone vOC
Carbon Disulfide vOoC
1.1-Dichioroethene vOC
1,1-Dichloroethane vOoC
1,2-Dichloroethene (total) vOC .
Chioroform vOC
1,2-Dichloroethane vOC
2-Butanone (or MEK) vOC
1,1,1-Trichlorosthane vOoC
Carbon Tetrachloride vOC
Vinyl Acetate voC
Bromodichioromethane vOoC
1,2-Dichloropropane. voC
Cis-1,3-dichloropropene vOoC

" Trichloroethene vOC
Dibromochloromethane vOC
1,1,2-Trichloroethane vOoC N
Benzene voC
Trans-1,3-dichloropropene voC
Bromotorm vOC
4-Methyl-2-pentanone vOoC
2-Hexanone vOC
Tetrachloroethene " VOC
1,1,2,2-Tetrachloroethane vOC
Toluene vOoC
Chlorobenzene vOoC
Ethylbenzene voC
Styrene voC
Total Xylenes vOC

NOTE: Only detected resulls are reported.

All results are reported in ug/L (ppb).
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TABLE 4-12
USEPA ANALYTICAL RESULTS FOR GW-9
RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)
WELL AND SAMPLE ID NUMBER GW-9-0S GW-9-1 - GW-9-R
] COLLECTION DATE 09/14/90 09/14/90 09/14/90
Parameter ug/L (ppb) Class .
Phenol SEMI
Bis(2-chloroethyl)ether SEMI
2-Chloropheno! ' SEMI
1,3-Dichlorobenzene SEMI
1,4-Dichlorobenzene SEMI
" Benzyl Alcohol SEMI
1,2-Dichlorobenzene SEMI
2-Methyiphenol SEMI
Bis(2-chloroisopropyl) ether SEMI|
4-Methylphenol SEMI
N-Nitroso-di-n-propylamine SEMI
Hexachlorosthane . SEMI
Nitrobenzene SEM!
Isophorone SEMI
2-Nitrophenol SEMI
2,4-Dimethylphenol SEMI
Benzoic Acid ) SEMI
Bis(2-chloroethoxy) methane SEMI
2.4-Dichlorophenol SEMI
1,2,4-Trichlorobenzene SEMI
Naphthalene SEMI
4-Chloroaniline . SEMI
Hexachlorobutadiene SEMI
4-Chloro-3-methyiphenol - SEMI
2-Methylnaphthalene SEMI .
Hexachlorocyclopentadiene . SEMI -
2,4,6-Trichlorophenol SEMI
2,4,5-Trichlorophenol SEMI
2-Chloronaphthalene SEMI
2-Nitroaniline SEMI
Dimethyl! Phthalate SEMI

NOTE: Only detected results are reported.
Ali results are reported in ug/L (ppb).

€490 100 Wy



PHASE 1l

TABLE 4-12
USEPA ANALYTICAL RESULTS FOR GW-9
RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)
WELL AND SAMPLE ID NUMBER GW-9-0S GW-9-1 GW-9-R
COLLECTION DATE 09/14/90 09/14/90 09/14/90
Parameter . ug/L (ppb) Class
Acenaphthylene . SEMI
2,6-Dinitrotoluene SEMI .
3-Nitroaniline SEMI -
Acenaphthene SEMI
2,4-Dinitrophenol ‘SEMI
4-Nitrophenol , SEMI
Dibenzofuran SEMI
2.4-Dinitrotoluene SEMI
Diethylphthalate SEMI
4-Chlorophenyl-phenylether SEMI
Fluorene SEMI’
4-Nitroaniline SEMI
4,6-Dinitro-2-methylphenol SEMI
N-nitrosodiphenylamine (1) SEMI
4-Bromopheny! Pheny! Ether SEMI
Hexachlorobenzene -SEMI
Pentachlorophenol SEMI
Phenanthrene . i SEMI
Anthracene SEMI
Di-n-butylphthalate ' SEMI
Fluoranthene SEMI
Pyrene SEM!I , 3J
Butylbenzylphthalate SEMI
3,3'-Dichlorobenzidine SEMI
Benzo(a)anthracene SEMI
Chrysene . SEMI . :
bis(2-ethy! hexyl)phthalate SEMI 12 749 . 4 )
Di-n-octyl Phthalate . SEMI
Benzo(b)fluoranthene SEMI
Benzo(k)lluoranthene SEMI
Benzo(a)pyrene SEMI
Indeno(1,2,3-cd)Pyrene SEMI
Dibenz(a,h)anthracene SEMI
Benzo(g.h.i)perylene SEMI

¥L90 100 WWH

NOTE: Only detected results are reported.
-All results are reported in ug/L (ppb).
J - Meets identification criteria but the value is less than the sample quantitation limit and greater than zero.
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TABLE 4-12
USEPA ANALYTICAL RESULTS FOR GW-9
RAMAPO LANDFILL
(PESTICIDES AND PCBs)
WELL AND SAMPLE ID NUMBER GW-9-0S GW-9-| GW-9-R
COLLECTION DATE 09/14/90 09/14/90 09/14/90
Parameter ug/L (ppb) Class
alpha-BHC PST
beta-BHC PST
delta-BHC PST »
gamma-BHC (Lindane) PST ' 0.1
Heptachlor - PST .
Aldrin PST
Heptachlor Epoxide PST
Endosulfan | PST
Dieldrin : PST
-4,4'-DDE PST
Endrin PST
Endosulfan Il ' PST
4,4'-DDD PST
Endosulfan Sulfate PST
4,4'-DDT ' PST
Methyoxychlor PST
Endrin Ketone : PST
alpha-Chlordane PST
gamma-Chlordane PST
Toxaphene PST
Aroclor-1016 ' PCB
Aroclor-1221 PCB
" Aroclor-1232 PCB
Aroclor-1242 - PCB
Aroclor-1248 PCB
Aroclor-1254 PCB
Aroclor-1260 : pPCB

NOTE: Only detected results are reported.
All results are reported in ug/L (ppb).

SL90 100 Wvd



PHASE Il
TABLE 4-12
USEPA ANALYTICAL RESULTS FOR GW-9
RAMAPO LANDFILL
(METALS)
WELL AND SAMPLE ID NUMBER | GW-9-0S GW-9-1 GW-9-R
COLLECTION DATE 9714790 9/14/90 9/14/90
Parameter Units Class
Aluminum g,  MET 1438 4588 37.2B
Antimony ug/L MET .
Arsenic ) ug/L MET 438
Barium upit MET . 1178
Beryllium ug/L MET :
Cadmium ughL MET
Caiclum T ugh MET 8260 E J 8430E J 84900 E J
Chromium ~ ug/L MET 7.38 205 10.6
Cobatt ug/L MET ' 13.08B
Copper ug/t MET | .
fron ) gt MET 345 203 22700
Lead ug/L MET 248 278 4.6
Magnesium ’ ug/L MET 21308 20308 27900 J
Manganese uglL MET 21.0E 360EJ 3590 EJ
Moercury ug/L MET :
Nicke! ’ ug/L MET 17.28 | 35.3B
Potassium ugL.  MET 19100
Selenium ug.  MET
Silver ug/L. MET
Sodium ug/L MET 2400BE. 4670B E 154000 E J
Thallium . uglL MET
Vanadium ug/L MET
Zinc ug/l. MET
Total Cyanide ug/L . MET

Only detected results are reported. E -Estimated value due 1o Interference..
’ B - Less than quantitation limit but greater than or
than or equal to instrument detection limit.
J - Meets identification criteria but the value Is less than the
sample quantitation imit and greater than zero.

9L90 100  wvy



 TABLE 4-13

COMPARISON OF GROUNDWATER FROM THE OVERBURDEN TO ARARS

| Upgradient Downgradient Downgradient ARAR
: Max. Conc. Max. Conc. Location of Value®
Parameter - (ppb). Detected | (ppb) Deteqted Max. (ppb)
: Concentration '
Benzene 2 o2 GW-8 ND
Acetone 21 GW-6 50¢
Toluene 0.7 GW-6 5P
Tetrachloroethene 0.6 GDT-1 5°
Chlorobenzene 1 GW-8 5
p-Isopropyltoiuené 1.2 GW-6 sP
1,4-Dichlorobenzene 1.1 GW-8 4.7*
Bis(2- 3 GW-1/GW-2 50
ethylhexyl)phthalate
Aluminum - 17,200 19,000 GW-2 -
Arsenic U 26.1 GW-8 25
Barium . 98 441 GW-8 1,000
Calcium 13,400 132,000 - GuW-2 ---
Chromium 90 1,290 GwW-3 50
Cobalt 12 42.3 GW-2 ---
Copper 38 78.3 GW-1 200
Iron 27,000 229,000 GW-8 300
Lead 5.8 34.1 GW-2 15¢
Magnesium 9,180 31,500 GW-6 35,000
Manganese 981 31,200 GW-10 300
Mercury 0.2 0.63 GW-6 2
Nickel 51.2 331 V-3 .-
Potassium 4,450 31,200 GW-7 .--
Sodium 13,300 102,000 GW-8 20,000
Vanadium 42 51.6 GW-1 .-
Zinc 63 107 GW-2 300
— = =
Llof8 RAM 001 0677



TABLE 4-13 (Continued)

Upgradient Downgradient Déwngradient ~ ARAR

, : Max. Conc. Max. Conec. Location of | Value®
Parameter (ppm) Detected (ppm) Detected | Max. (ppm)

Concentration

BOD NA 20 | cu-7 .
coD . NA - 140 GW-8 ---
Ammonia-N | NA  59.6 -8 -
TKN NA | 61 | V-8 ---
Alkalinity NA ' 1,048 GW-8 ---
Acidity NA 563 V-8 .-
NO,/NO,-N NA 0.62 O ou-9 10°
Total Phosphorus . NA 0.79 GW-2 .-
TOC » NA 7.4 cu-3 0.1
TSS . NA 5,000 . Gu-1 .-
DS NA ' 1,500 Gw-8 | ---
Sulfate _ NA - 80.9 GW-2 250

a - The values were obtalned from New York State DEC Water Quality Standards and
Guidelines dated September 1990.

b - The values were obtained from Chapter I - New York State Sanitary Code, Subpart 5-
1, Principle Organic Contaminants, :

¢ - The values were obtained from Chapter I - New York State Sanitary Code, Subpart 5-
1, Unspecified Organic Contaminants.

d - The values were obtained from USEPA Drinking Water Standards
e - This values is for NO;-N only. Analytical results are given as NO,/NO,-N

f - USEPA proposed action level

>+ - This value applies to the sum of 1,4 and 1,2-dichlorobenzene

NA - This well could not be sampled due to insufficient sample volume.

" ND - Not detected

RAM 001 0678.
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TABLE 4-13 (Continued)

COMPARISON OF GROUNDWATER FROM THE INTERMEDIATE AQUIFER TO ARARS

Upgradient- | Downgradient | Downgradient
‘ Max. Conc. | -Max. Conc. Location of »

Parameter (ppb) (ppb) Max. Conc. ARAR Value?

: Detected Detected (ppb)
1,1-Dichloroethane | 3 GW-4 5
Chloromethane 3 GW-8 5>
1,2-Dichloroethane 0.2 GW-4 5
Trichloroethene 0.2 GW-6 5
Tetrachloroethene 2.3 d.6 GW-6 5
cis-1,2- 0.3 GW-1 5P
Dichloroethene
Acetone 28 GW-2 50¢
Toluene 0;4 1 GW-8 5P
Benzene 2.9 GW-8. ND
Styrene 0.6 GW-6 5
Chlorobenzene 16 GW-8 5
Isoporopylbenzene 3.7 GW-8 5P
1,3,4- 1.9 GW-4/GW-6 5°
Trimethylbenzene :
1,2,4- 1.4 GW-8 5P
Trimethylbenzene '
‘mé&p-Xylene 1.3 V-6 5
o-Xylene 0.7 - GW-8 5
Propylbenzene 0.8 GW-8 5P
tert-butylbenzene 1.5 .GW58 5P
p-Isopropyltoluene 1.7 GW-8 5P
1,2-Dichlorobenzene 1.2 Gu-8 4.7
Diethylphthalate .5 GW-4 50
Bis(2- 30 -7 50
ethylhexyl)phthalate
Naphthalene 4.2 GW-8 10
pyrene 3 GW-9 split 50
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TABLE 4-13 (Continued)

Upgradient Downgradient | Downgradient
Max. Conc. Max. Conc. Location ARAR Value®
Parameter (ppb) (ppb) " of Max. (ppb)
Detected . Detected Conc.
alpha-BHC 0.24 o GW-5 ND
delta-BHC 1.9 GW-4 ND
Aluminum 16,400 5,160 CW-4 .-
Arsenic - 11 GW-8 25
Barium 90 559 GW-8 1,000
Cadmium 4.9 GW-4 10
Calcium 10,200 113,000 GW-4 --
Chromium - 143 280 GW-1 50
Cobalt 12.8 . 36.2 CW-8 --
Copper 37.8 20.9 GW-4 200
Iron 23,300 30,500 GW-8 300
Lead 9 5.3 GW-4 15¢
Magnesium 10,400 71;400 GW-8 35,000
Manganese 276 4,500 GW-4 300
Mercury 0.6 2.3 GW-6 2
Nickel 69 162 GW-1 --
Potassium 4,210 196,000 GW-8 --
Sodium 6,170 643,000 GW-8 --
Vanadium 35.2 19.5 GW-8 --
Zine 43.7 23.9 GW-8 300
)
D
=
o
=
[
o
o
@
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TABLE 4-13 (Continued)

COMPARISON OF GROUNDWATER FROM THE INTERMEDIATE AQUIFER TO ARARS

Upgradient Downgradient Downgradient

Conc. (ppm) Max. (ppm) Location of ARAR Value?
Parameter Detected Detected . Max Conc. (ppm)
BOD 19 25 GW-4 --
CcoD 17.7 94.4 GW-8 --
Total Kjeldahl 28.3 GW-8 --
‘Nitrogen
Alkalanity 48 772 GW-8 ---
Acidity 23.2 622 GW-8 --
Total Phosphorus 0.44 GW-2 --
0il & Grease 7.3 3 Gw-1 --
TOC 2.21 74.8 Gu-8 0.1
TSS 30 560 GW-1 -- ,
TDS 60 1,200 GW-8 --
Sulfate 13.3 62.8 GW-1 250

a - The values were obtained from New York State DEC Water Quality Standards and

Guidelines dated September 1990.

b - The values were obtained from Chapter I - New York State Sanitary Code, Subpart 5-
1, Pr1nc1ple Organic Contaminants.

[¢]
'

1, Unspecified Organic Contaminants.

d - The values were obtained from USEPA Drinking Water Standards

(1]
[

This values is for NOQ-N only.

f - USEPA proposed action level

+ - This value'applies to the sum of 1,4 and 1,2-dichlorobenzene

NA - This well could not be sampled due to insufficient sample volume.

ND - Not detected

The values were obtained from Chapter I - New York State Sanitary Codé, Subpart 5-

Analytical results are given as NO;/NO,-N

5 of 8
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" TABLE 4-13_(Continued)

-COMPARISON OF GROUNDWATER FROM THE BEDROCKVAQUIFER TO ARARs

.Upgradient Downgradient Downgradient
Max. Conc. Max. Conc. Location of
(ppb) (ppb) © Max. ARAR Value?
Parameter Detected Detected Concentration (ppb)
Carbon Disulfide 2 GW-4 .-
Acetone 35 GW-8 50°¢
1,1-Dichloroethane ) GW-4 5
1,2-Dichloroethane 0.1 GW;A 5
2-Butanone 7 GW-5 ---
Benzene 3 - GW-8 ND
4-methy1-2-péntanone 3 GW-1 ---
Toluene 0.3 GW-6 sP
Chlorobenzehe 2 GW-9 5
Dichlorodifiuoro- 0.2 GW-4 sP
methane
cis-1,2- 0.9 GW-8 5P
dichloroethene '
isopropylbenzene 1.0 - GW-9 5P
propylbenzene | 0.5 GW-9 5P
1,3,5- 1.9 GW-9 5b
trimethylbenzene
p-isopropyltoluene 1.2 GW-9 5P
1,2-dichlorobenzene 0.9 GW-9 45.7%
Naphthalene ‘ 0.8 GW-8 10
Diethylphthalate 3 GW-4 50
Butylbenzylphthalate 2 GW-8 50
Bis(2-ethylhexyl) 3 27 GW-7 50
phthalate :
Di-n-octylphthalate 130 GW-8 50
gamma - BHC ' 0.11 GW-9 split ~ ND
Aluminum 485 2700 GW-10 S .-
Arsenic 4.9 GW-9 split 25
Barium 8 117 GW-9 split 1;000
6 of 8
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TABLE 4-13 (Continued)

Downgradient

7 of 8

Ubgradient - Downgradient
Max. Conc. Max. Conc. Location of
(ppb) (ppb) Max. ARAR Value®

Parameter Detected Detected Concentration (ppb)
| Calcium 14,600 219,000 GW-8 ---
Chromium 29.3 39.7 GW-1 50
Cobalt 19.5 GW-3 ---
Copper 3.4 39.3 GW-8 200
Iron 683 22,700 GW-9 split 300
Lead 11.4 V-4 15¢

Magnesium 5030 51,100 GW-8 35,000
Manganese 22.3 12,400 GW-3 300

Mercury 0.47 2 GW-8 2

Nickel 14.2 35.3 GW-9 split ---
Potassium 1070 19,100 GW-9 split .-

Sodium 5640 154,000 GW-9 split 20,000
Vanadium . 6.1 GW-10 ---
Zinc 6.9 53.7 GW-8 300
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TABLE 4-13 (Continued)

Upgradient Downgfadient Downgradient
Max. Conc. Max. Conc. Location of
(ppm) (ppm) Max. ARAR Value?®

Parameter _ - Detected Detected Concentration (ppm)
BOD 18 27 GW-9
CoD : 51 97 - GW-9V
Ammonia - N . o 26.4 GW-9
TKN ‘ 25.8 -9 ' K
Alkalinity 52 INAA GW-8
Acidity 39 380 GW-8
NO3/NO2-N 0.62 GW-7
Total Phosphorus 0.29 | 0.34 GW-1 10
0il & Grease 6.7 GW-1
TOC 4.08 95.1. GW-3 6.1
TSS - - 20 60 GW-4
™S 80 800 Gu-8
Sulfate 19.8 39.9 GW-8 250
pH S 7.8 8.87 GW-2
Spec. Conductance 140 1500 . GW-8

a - The values.were obtained from New York State DEC Water Quality Standards and
Guidelines dated September 1990.

b - The values were obtained from Chapter I - New York State Sanitary Code Subpart 5-
1, Principle Organic Contaminants,

¢ - The values were obtained from Chaptér I - New York State Sanitary Code, Subpart 5-
1, Unspecified Organic Contaminants.

d - The values were obtained from USEPA Drinking Water Standards
e - This values is for NO;-N only. Analytical results are given as NO,/NO,-N

f - USEPA proposed action level

=
hd
+ - . This value applies to the 'sum of 1,4 and 1,2-dichlorobenzene =
NA - This well could not be sampled due to insufficient saﬁple volume. E;
ND - Not detected o
=3
©®
o
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TABLE 4-14

SUMMARY OF GROUNDWATER ARARS EXCEEDANCES

Parameter

Arsenic
Chromium
Iron

Lead
Manganese

Sodium
TOC

Benzene

Benzene
Chlorobenzéene
alpha-BHC
delta-BHC
Chromium
Iron
Magnesium
Manganese
Mercury

TOC

1,1-Dichloroethane
Benzene

Di-n-octyl phthalate
gamma - BHC

Iron

Magnesium

Manganese

Mercury

Sodium

TOC

OVERBURDEN

Location of Exceedance

GW-8

GW-1, GW-2, GW-3, GW-4, GW-5

GW-1, GW-2, GW-3, GW-4, GW-5, GW-6, GW-7, GW-8,

GW-9 split

GW-2
GW-1,
GW-10

GW-2, GW-3,

GW-4, GW-5, GW-6, GW-7, GW-8,

GW-1, GW-3, GW-4, GW-6, GW-7, GW-8
GW-1 through GW-10, not analyzed in GW-5

GW-5, GW-8, CW-4

INTERMEDIATE

GW-1, GW-4, GW-6, GW-7, GW-8, GW-9

GW-8
GW-5
GW-4

GW-1, GW-4, GW-5, GW-7, GW-8
GW-1 through GW-8
GW-4, GW-8

GW-1, GW-4, GW-7, GW-8, GW-9

GW-6

GW-1, GW-4, GW-5, GW-7, GW-8

GW-4

BEDROCK

GW-4, GW-8, GW-9

GW-8

GW-7, GW-9 split
All wells

GW-8

GW-3, GW-4, GW-8, GW-9, GW-9 split

GW-8

GW-3, GW-4, GW-7, GW-8, GW-9
GW-3, GW-4, GW-5, GW-8, GW-9, GW-10

100 Wvd
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‘NOTE:

TABLE 4-15

PHASE I ANALYTICAL RESULTS FOR SURFACE WATER AND LEACHATE SEEPS
RAMAPO LANDFILL
(VOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE ID NUMBER

SW-1

COLLECTION DATE

Parameter ug/L (ppb)

Chloromethane
Bromomethane

Vvinyl Chloride’
Chloroethane
Methylene Chloride
Acetone

Carbon Disul fide
1,1-Dichloroethene
1.,1-Dichloroethane

Class

voc
voc
voc
voc
voc
voc

|

-|

[

|

|

|

|

|

|

|

|

|

1,2-Dichloroethene (total) voC |

Chloroform voc |
..................................... |- - |----

1.2-Dichloroethane voc | }

2-Butanone (or MEK) voc | |

1.1,%-Trichloroethane voc | |

Carbon Tetrachloride voc | |

Vinyl Acetate voc | |

Bromodichloromethane voc | }

1,2-Dichloropropane voc | 4

Cis-1,3-dichloropropene voc | |

Trichloroethene voc | |

Dibromochloromethane voc | |

1.1.2-Trichloroethane voc | |

--------- -} -1

Benzene voc | |

Trans-1,3-dichloropropene voc | |

Bromoform voc | |

&-Methyl-2-pentanone voc | |

2-Hexanone voc | |

Tetrachloroethene voc | |

1,1.2,2-Tetrachloroethane voc | |

Toluene voc | |

Chlorobenzene , voc | |

Ethylbenzene voc | |

Styrene voc | |

Total Xylenes voc | |

i |

Only detected results are reported.

All results are reported in ug/L (ppb).

|
SW-15-1 | SW-L$-2 |
______________ l cmmmerecan———
10/23/89 | 10723789 |
-------------- R il |
| |
| |
| !
| |
| |
- ]
I |
| |
| |
| |
| |
| !
{ |
- -- )= ===
i ]
I |
| |
| |
| I
l. |
| I
| |
| |
| I
| |
-------------- Josemmnonmeaae|
|
|
|
|
|
|
|
|
| 14
|
|
|
|

R - Compound rejected because it was detected in the associated method blank at similar concentrations.
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TABLE 4-15

PHASE 1 ANALYTICAL RESULTS FOR SURFACE WATER AND LEACHATE SEEPS
RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

| |--mmmmnean ] L O | === mnee J=emmmmmonneae Jommmmmnacennes
| | SW-1 ] sw-2 | su-3 | SW-4 l sw-Ls-1 | SW-1S-2 |
[ [ -1 ] D J--moonemmane | =omsmmmmmces I
| | 10/25/,89 | 10/26/89 | 10/26/89 | 10/26/89 - | 10/23/89 | 10723789 |
[ : - -I- f--mmmmmn e R R O
| Parameter ug/L (ppb) Class | |- i | | |
| - 1 | | | |
| Phenot . SEMI | | R | R | R i i
| Bis(2-chloroethyl)ether SEMI | | R | R | R | }

"| 2-Chlorophenol SEMI | - R | R | R | ]

| 1.3-Dichlorobenzene SEMI | | R | R | R | |
| 1.4-Dichlorobenzene SEMI | | R | R | R | |
| Benzyl Alcohol SEMI | | R | R | R | |
| 1.,2-Dichlorobenzene SEMI | | R | R | R | |
{ 2-Methylphenol SEMI | ] R | R | R i |
} Bis(2-chloroisopropyl) ether SEMI | | R | R | R | |
| 4-Methylphenol SEMI | | R | R | R | |
| N- Nltroso-dl-n-propylamlne SEMI | | R | R | R | i
| mmmeo e e [ e Rt B e R e
| Hexachloroethane SEMI | | R | R | R N |
| Nitrobenzene . SEMI | | R | R | R | |
| lsophorone i SEMI | | R | R | . R | |
| 2-Nitrophenol SEMI | | R | R | R ) |
| 2.4-Dimethylphenol . SEMI | | R | R | R | |
| Benzoic Acid SEMI | | R } R |- R | |
| Bis(2-chloroethoxy) methane SEMI | | R | R | . R | |
| 2,4-Dichlorophenol SEMI | | R | R | R ] |
| 1.2,4-Trichlorobenzene SEMI | | R | R | R | |

.| Naphthalene SEMI | | R | R | R | |
[ mommmmmm oo J-mmmmmemeneea- P e |---
| 4-Chloroaniline SEMI | | R | R | R | |
| Hexachlorobutadiene SEMI | | R | . R | R | |
{ 4-Chtoro-3-methylphenol SEMI | | R | R | R i |
| 2-Methylnaphthalene - SEMI | { "R | ‘R | R | |
| Hexachlorocyclopentadiene SEMI | | R J R | R | |
| 2,4,6-Trichlorophenol SEMI | | R | R | R | ]
| 2,4,5-Trichlorophenol SEMI | | R | R | R | |
{ 2-Chloronaphthatene SEMI | | R | R | R | |
| 2-Nitroanitine SEMI | | R | R | R | |
| Dimethyl Phthalate SEMI | | R I R | R | |
| i .

NOTE: Only detected results are reported.
ALl results are reported in ug/L (ppb).

R - The entire semivolatile fraction has been rejected due to holding time violations.
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TABLE 4-15

PHASE 1 ANALYTICAL RESULTS FOR SURFACE WATER AND LEACHATE SEEPS
RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

i T R R — |--=-- - ] L |
| WELL AND SAMPLE 1D NUMBER | SW-1 | Su-2 | SW-3 | sw-4 A SW-Ls-1 | SW-LS-2 |
| =e-emeeoemee- [ |--emmmenmaceen [ e J--msmmmomeceee | eommmmmmoeee
| COLLECTION DATE | 10/25,89 | 10/26/89 | 10/26/89 | 10/26/89 | 10/23/89 | 10/23/89 |
| mosemsmemmeemes e e | e B |--mmmemmeeeeee R E |
| Parameter ug/L (ppb) Class | | | | | | |
| 1 | 1 | [ | |
| Acenaphthylene SEMI | | R | R | R | | |
] 2,6-Dinitrototuene SEMI | | R } R | R | | -
] 3-Nitroaniline SEMI | | R | R | - R | | |
| Acenaphthene SEMI | | R | R | R | | |
| 2,4-Dinitrophenol SEMI | | R | R | R § | |
| &-Nitrophenol SEMI | | R | R | R | | |
| Dibenzofuran SEMI | | R | R H R | | |
| 2,4-Dinitrotoluene SEMI | | R | R | R | | _|
| Diethylphthalate SEMI | | R | R A R | | ]
{ 4-Chtorophenyl-phenylether SEMI | | R | R | » R | | |

-------------------------------- | |
] Fluorene . SEMI | | R | R | R | | |
] 4-Nitroaniline SEMI | | R | R | R | | |
] 4.6-Dinitro-2-methylphenol SEMI | | R | R | - R | - |
} N-nitrosodiphenylamine (1) SEMI | | R | R | R | | |
| 4-Bromophenyl Phenyt Ether SEMI | | R |- R | R | | |
] Hexachlorobenzene SEMI | | R | R | R | | o |
| Pentachlorophenol SEMI | | R } R | R | | |
| Phenanthrene SEMI " | - | R | R | R | | |
| Anthracene SEMI | | R | R | R | . |
} Di-n-butylphthalate SEMI - | | R | R | R | | |
| Fluoranthene SEMI | | R | R | R I | |
| co-emeommneees meommnoeee f--emmmmmn e I- [ e B |-mnemmmnnenne R |
| Pyrene SEMI | | R | R | R | | |
| Butylbenzylphthalate SEMI | | R | R | R | | |
|"3,3'-Dichlorobenzidine SEMI | - N R | R | R | { |
| Benzo(a)anthracene SEMI | | R | R | R | | |
} Chrysene SEMI | ] R | R { R | | |
| bis(2-ethyl hexyl)phthalate SEMI | | R | R | R | 1 |
| Di-n-octyl Phthalate SEMI | | "R | R 1 R { | |
| Benzo(b)fluoranthene SEMI | | R | ‘R | R i | |
| Benzo(k)fluoranthene SEMI | | R | R | R } | |
| Benzo(a)pyrene SEMI | | R | R | R | | I}
| Indeno(1,2,3-cd)Pyrene SEMI | | R | R | R | { |
| Dibenz(a,h)anthracene SEMI | | R | R | R | | |
| Benzo(g,h,i)perylene SEMI | | R | R | R | | |
| |

NOTE: Only detected results are reported.
All results are reported in ug/L (ppb). .

R - The entire semivolatile fraction has been rejected due to holding time violations.
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NOTE:

TABLE 4-15

PHASE I ANALYTICAL RESULTS FOR SURFACE MATER AND LEACHATE SEEPS

RAMAPO LANDFILL
(PESTICIDES AND PCBS)

| ] |

i SH-1 { Su-2 | SW-3 | SW-4
[y — - ce—— { - -|- o |ercrcmen e — Jmmmmm e

COLLECTION DATE | 10/25,89 | 10/26/89 | 10/26/89 | 10/26/8

------------ - {-=--- | | I- -=em---
Parameter ug/L (ppb) Class | | | |

| | | I
alpha-BHC PST | R | R | R | R
beta-BHC PST | R | R | R | R
del ta-BHC PST | R | R i R - R
gamma-BHC (Lindane) PST | R | R | R | R
Heptachlor PST | R | R | R | R
Aldrin ) PST | R } R | R | R
Heptachlor Epoxide PST | R | R ] R | R
Endosul fan I PST | R | R | R | R
Dieldrin PST | R | R | R | "R
4,4*-DDE PST | R | R | R N R
€ndrin PST | R ( R I R | R
------------------------------------- f---- B ] D] EECER R
Endosut fan 11 PST | R | R | R { ‘R
4,4'-DDD o PST | R | R | R | R
Endosul fan Sul fat PST | R | R | R ] R
4,4°-pDT PST | R I R | R | R
Methyoxychlor PST | R | R | R | R
Endrin Ketone PST | R | R | R | R
alpha-Chlordane PST .} R 1 R | R | R
gamma-Chlordane PST | R | R I, R | R
Toxaphene PST | R | R | R | "R
cmmmm—me——— | -— ——-
Aroclor-1016 Pc8 | R | R | R | R
Aroclor-1221 PcB | R | - R ] R | R
Aroclor-1232 PcB8 | R | R | R | R
Aroclor-1242 pce | R | R | R | R
Aroclor-1248 Pce | R | R | R | R
Aroclor-1254 PCB | R | R | R ] R
Aroclor-1260 PCB | R | R |- R | R

l

Only detected results are reported.
ALl results are reported in ug/L (ppb).

R - The entire pesticide/PCB fraction has been rejected due to holding time violations.
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| sw-Ls-1 | SW-LS-2 |

J-ommmmeee e o

| 10/23/89 | 1023789 |

R R

! I

| |

! R | R

| R ] R

| R R

| R i R

| R | R

| R | R

| R | R

| R ! R

I R 1 R -

| R | R

| R | R

|==mrmmm o mees |=mmemememoaee

| R | R !

{ R { R |

! R I R |

I R | R |

| R | R |

I R | R !
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| R | R |
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N R | R ]

| R | R |

| R | R i
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| R I R |
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TABLE 4-15

PHASE I ANALYTICAL RESULTS FOR SURFACE WATER AND LEACHATE SEEPS
RAMAPO LANDFILL
(METALS AND MISCELLANEOUS PARAMETERS)

-------- I-- Mot - -
SW-4 | sw-ts-1 | sw-Ls-2 |
----------- T Attt td|
10/26/89 | 10/23/89 | 10723789 |
----------- | -=- |

I | |

| | I

251 | 201 | 358000 ]
| | |

| 1.2 | 4.8 |

1.0 | 720 | 5780.0 |
| | 10 |

| | 149 |

3720 | 154000 | 1368000 ]
| A 566 |

! 1 | 508 |

| 5.7 | 705 |

74.0 | 2240.0 { 2739000 |
-------------- Rt Dt |

1.4 i | 918 ]
1120 | 45400 { 741000 {
17.2 i 674 | 78300 |

| | 1.5 |

| [ 850 I

425 { 65900 | 96500 {
} 1.6 | 1.2 |

[ | 47.4 |

2750 | 128000 | 80500 |
5.2 | | {
| | 780 |

47.9 i 3.7 ] 4010 {
|

| 37.8 | 35.8 !

| 0.024 | 0.062 [

4.0 | NA [ NA |

I . NA i NA |

| NA | NA |

13.9 I NA I NA |
0.09 | NA i NA |
0.24 | NA | NA 1
4.0 | NA | NA |
8.0 I NA | NA |
............................................. |
| NA | NA |

0.019 | NA | NA |
| NA | NA |

| NA [ NA - [

| NA I NA |

4 | NA | NA |-

56 | NA | NA i
20.9 | NA I NA |

| NA | NA |
6.96 ] NA | NA !

781 ] NA | NA |

12.5 | NA I NA I

| | |
WELL AND SAMPLE ID NUMBER | Su-1 | SW-2 | sw-3
- et R |-moeem e |-ommomccmcna
COLLECTION DATE | 10/25,89 | 10/26/89 | 10/26/89
-------------- - e B e
Parameter Units Class | | |
. | | ]
Aluminum ug/L TAL | 131 | 120 |
Ant imony ug/L TAL | 37.8 | - |
Arsenic ug/L TAL | 1.9 |- |-
Bar ium ug/L TAL | 83.0 | 14.0 | 15.0
Beryllium ug/L TAL | | | )
Cadmium ug/L TAL | | | )
Calcium ug/L TAL | 110000 | 3190 | 4160
Chromium ug/L TAL | | | :
Cobal t ug/L TAL | § |
Copper ug/L - TAL | 6.4 | : |
Iron ug/L TAL | 2630 | 93.0 |
-------- |------ ---- e
Lead ug/L TAL | 1.4 | . |
Magnesium ug/L CTAL |} 33100 | 853 | 1090
Manganese ug/L TAL |} 1120 | 19.5 | . 6.9
Mercury ug/L TAL | 1.2 | |
Nickel ug/L TAL | 25.2 | |
Potassium ug/L TAL | 42100 | 432 | 467
Selenium ug/L TAL | | |
Silver ug/L TAL | ] |
Sodium ug/L TAL | 109000 | 2700 | 2700
Thallium ug/L TAL | - | 5.3 |
Vanadium ug/L TAL | | |
linc : ug/L TAL | 20.8 | 35.7 | 54.9
..................... - |
Total Cyenide ug/L TAL | 33 | |
Total Phenols mg/L MISC | 0.018 | 0.007 | 0.007
Bicarbonate, as CaC03 wng/L MISC | 4.0 | 4.0 | 8.0
BOD ng/L nisc | NA | ]
coD ng/L MISC | 75.7 | I
Hardness, as CaCO03 mg/L MISC | 477 | 12.4 | 13.8
Ammonia-Nitrogen ng/L MISC | 21.9 N 0.1 | 0.10
Total Kjeldahl Nitrogen mg/L HISC | 23.8 | 0.35 | 0.31
Alkalinity, as CaCO3 mg/L MISC | 4.0 | 4.0 ] 8.0
Acidity, as CaCO3 mg/L Mmisc | NA | 2.0 } 6.0
............... | - .- - -
NO3-N mg/L.  MISC | 6.96 | |
NO2-N mg/L  MISC | 2.38 | i
Total Phosphorus mg/L NISC | | |
0il & Grease mg/L - MISC | 2 | |
T0¢ - mg/L  MISC | 21.3 | i
1SS - ng/L MISC | 4 | 3 | 3
D08 mng/L MISC | 873 N 32 | 53
Sulfate mg/L L) £ | 74.6 | 57.1 | 19.5
Sul fide wg/L Misc | 2 | 1.4 |
pH 1] MISC | 7.28 | 6.93 | 7.28
specific Conductance umhos  MISC | 1840 | 738 | 754
Temp - c MISC | 13 | n". | 1"
.............................................. i ————— — -
NOTE: Only detected results are reported. NA - Not Analyzed
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PHASE !l

TABLE 4-16

ANALYTICAL RESULTS FOR SURFACE WATER
RAMAPO LANDFILL '
t (VOLATILE ORGANIC COMPOUNDS)

1690 100 WV

WELL AND SAMPLE ID NUMBER SW-1 SW-3 . SW-4 SW-5 SW-6 SW-7 sw-8 | LIN LEF
‘COLLECTION DATE 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 08/08/90 08/08/90
Parameter  ug/lL (ppb) Class .
Chioromethane voC NA NA NA
Bromomethane ) vocC NA NA NA
Vinyl Chloride ‘voc NA NA NA 19 0.7 J
Chioroethane voc NA NA~ NA
Methylene Chloride vocC NA NA . NA
Acetone . vocC NA NA ‘ NA
Carbon Disulfide , voC NA NA NA
1.1-Dichlorosthene voC NA " NA -~ NA
1,1-Dichlosoethane » voc’ NA NA NA
- 1,2-Dichloroethene (total) voc NA NA NA
Chioroform ' VOC NA NA NA
1,2-Dichloroethane : vOC NA NA NA
2-Butanone (of MEK) vOC NA NA - NA
1.1,1-Trichloroethane ' voc NA NA NA
Carbon Tetrachloride vocC NA NA NA
Vinyl Acetate vOC NA NA NA
Bromodichloromethane vOoC - NA NA NA
- 1,2-Dichloropropane vOoC NA NA NA
Cis~1,3-dichloropropene voC NA NA NA
Trichloroethene : voc NA NA NA
Dibromochloromethane vocC NA . NA NA
1,1,2-Trichloroethane vOC NA NA NA
Benzene vOoC NA NA NA 008 J 070 J
Trans-1,3-dichloropropene voC NA NA NA
Bromotorm VOC. . NA NA NA
4-Methyl-2-pentanone voC NA NA - *NA
2-Hexanone vOoC NA NA NA
Tetrachloroethene voc NA NA NA
1.1.2,2-Tetrachloroethane "~ voc NA " NA NA
Toluene vocC NA NA NA 008 J 02 J R
Chlorobenzene © VOC NA NA NA ' 20
Ethylbenzene vocC NA NA NA . ' 2.2

Styrene vOC NA NA NA
Total Xylenes vOC NA NA NA

NOTE: Only detected results are reported.
Ali results are reported in ug/L (ppb).

NA - Not analyzed. )

J - Meaets identification criteria but the value is less than the sample quantitation limit and greater than zero
B - The compound is detected in the associated method blank as well as in the sample

R - Analyte rejected due to blank contamination. '
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(VOLATILE ORGANIC COMPOUNDS)

PHASE Il

TABLE 4-16

ANALYTICAL RESULTS FOR SURFACE WATER
RAMAPO LANDFILL

WELL AND SAMPLE ID NUMBER SW-1 Sw-3 SW-4 SW-5 SW-6 SW-7 SW-8 LIN LEF ~
COLLECTION DATE 07/20/90 '07/20/80 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 08/08/90 08/08/90

Parameter - ug/L (ppb) Class
Dichlorodifluoromethane voc NA NA NA
trans-1,2-Dichioroethene ‘voc NA NA NA
2.2-Dichioropropane vOoC NA NA NA .
cis-1,2~-Dichloroethene vocC NA NA NA 0.20 J
Bromochloromethane vOocC NA NA .NA ’
1,1-Dichloropropene voC "NA NA NA
Dibromomethane voC NA NA NA

1,3-Dichloropropane vOoC NA NA NA )
meta and/or para-Xylene voC NA NA NA 34
ortho-Xylene voc NA NA NA 1.6
Isopropyibenzene voC NA NA NA 060 J
Bromobenzene vOoC NA NA NA

1.1,2,2-Tetrachloroethane vocC NA NA NA

1.2,3-Trichloropropane vocC NA NA NA 1.9
Propylbenzene voC NA NA NA 050 J
2-Chlorotoluene vOoC NA NA NA 020 J
4-Chlorotoluene voc NA NA NA 080 J
1.3.5-Trimethylbenzene voc NA NA NA 18
tert-Butylibenzene voC NA NA NA 050 J
1.2,4-Trimethylbenzene vOC NA NA NA 1.0
sec—Butylbenzene voc NA NA NA 050 J
1,3-Dichlorobenzenep vOC NA NA NA
p-isopropyitoluene . voC NA NA NA 1.2
1.4-Dichlorobenzene vocC NA NA NA R A
1,2-Dichlorobenzene voc NA NA NA 090 J
Butylbenzene ) voC NA NA NA . 060 J
1.2-Dibromo~3-chloropropane vocC NA NA NA

1.2,4-Trichlorobenzene voc ‘NA NA NA

Hexachlorobutadiene voc NA NA NA

Naphthalene ] voC NA NA NA 0.50 J
1.2,3-Trichlorobenzene - VOC NA NA NA

" All results are reported in ug/L (ppb).

T00 WVA

NOTE: Only detected results are reported.

J - Meets identification criteria, but the value is less than the sample

quantitation limit and greater than zero.
B - The compound was detected in the associated method blank as well as in the sample.
R - Analyte rejected due to blank contamination.
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RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

PHASE Il

TABLE 4-16
ANALYTICAL RESULTS FOR SURFACE WATER

SW-8 -

Dimethyl Phthalate

WELL AND SAMPLE ID NUMBER SW-1 SW-3 SW-4 SW-5 SW-6 SW-7 LIN - LEF
COLLECTION DATE 07/20/90 07/20/90 07/20/90 07/20/90 .07/20/90 07/20/90 07/20/90 08/08/90 08/08/90
Parameter  ug/L (ppb) Class ’ :
Phenol SEMI NA
Bis(2-chloroethyl)ether SEMI " NA
2-Chlorophenol SEMI NA
1.3-Dichlorobenzene SEMI NA
1,4-Dichlorobenzene SEMI NA
Benzyl Alcohol ) SEMI NA
1,2-Dichlorobenzene SEMI NA
2-Methyiphenol SEMI NA
Bis(2-chloroisopropyl) ether SEMI NA
4-Methytphenol ' SEMI NA
N-Nitroso—di-n-propylamine SEMI NA
Hexachloroethane SEMI NA
Nitrobenzene SEMI NA
Isophorone SEMI NA
2-Nitrophenol SEMI NA
2.4-Dimethylphenol SEM! NA o
Benzoic Acid SEMI NA 08 J 1.0 J
Bis{2—chloroethoxy) methane SEMI NA
2,4-Dichiorophenot SEMI NA
1,2.4-Trichtorobenzene SEMI NA
Naphthalene SEMI NA
4-Chloroaniline ) SEMI NA
Hexachlorobutadiene SEMI NA
4-Chioro~3-methylphenol SEMI NA
2-Methyinaphthalene SEMI NA '
Hexachiorocyclopentadiene SEMI NA
2.,4,6-Trichlorophenol SEMI NA
2.4,5-Trichlorophenol SEMI NA
2-Chloronaphthalene SEMI NA
2-Nitroaniline SEMI NA
SEMI NA

All results are reported in ug/L (ppb).

100 wwvy

NOTE: Only detected results are reported.

J - Meets identification criteria, but the value is less than the sample

quantitation limit and greater than zero.



PHASE Il

TABLE 4-16

ANALYTIClAL RESULTS FOR SURFACE WATER
RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

- WELL AND SAMPLE ID NUMBER SW-1 SW-3 SW-4 SW-5 SW-6 Sw-7 Sw-8 LIN LEF

COLLECTION DATE 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 08/08/90 08/08/90
Parameter  ug/L (ppb) Class ’ .
Acenaphthylene - SEMI NA
2,6-Dinitrotoluene SEMI NA
3-Nitroaniline : SEMI NA
Acenaphthene SEMI NA
2,4-Dinitrophenol SEMI " NA
4-Nitrophenol SEMI NA’
Dibenzofuran SEMI NA .
2,4-Dinitrotoluene SEMI CNA .
Diethylphthalate SEMI NA ) ’ ' R R
4-Chlorophenyi-phenyltether SEMI NA i
Fluorene SEMI NA
4-Nitroanitine SEMI NA
- 4,6-Dinitro-2-methylphenol SEMI NA
N-nitrosodiphenylamine (1) SEMI |- NA -
4-Bromophenyl Phenyl Ether SEMI | NA
Hexachlorobenzene SEMI NA
Pentachlorophenol ) ' SEMI NA
Phenanthrene . SEMI NA
Anthracene . SEMI NA .
Di-n-butyiphthalate ' SEMI NA' A R
. Fluoranthene SEMI NA i 02 J
Pyrene SEMI NA
Butylbenzylphthalate - SEMI NA
3,3'-Dichlorobenzidine SEMI NA
Benzo{a)anthracene SEMI NA
Chrysene ' - SEMI NA .
bis(2~ethyl hexyl)phthalate SEMI NA R R
Di-n-octyl Phthalate SEMI NA . 1.0 J
Benzo(b)fluoranthene © SEMI |° NA ’
Benzo{k)tiuoranthene SEMI NA
Benzo{a)pyrene SEMI NA
indeno(1,2,3-cd)Pyrene SEMI NA
Dibenz(a h)anthracene ' SEMI NA
Benzo{g.h.i)perylene SEMI NA
NOTE: Only detected results are reported. ’ J - Meets identification criteria, but the value is less than the sample _
All results are reported in ug/L (ppb). quantitation limit and greater than zero.

] B - The compound was detected in the associated method blank as well as in the sample.
. 769 0 10 0 WY R - Analyte rejected due to blank contamination.



5690

PHASE Il

TABLE 4-16

ANALYTICAL RESULTS FOR SURFACE WATER

RAMAPO LANDFILL
(PESTICIDES AND PCBS)

WELL AND SAMPLE ID NUMBER

SW-t SW-3. SW-4 SW-5 SW-6 SW-7 Sw-8 LIN LEF
COLLECTION DATE 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 08/08/90 08/08/90

Parameter ug/L (ppb) Class ’

alpha-BHC PST

beta-BHC PST

delta~BHC PST

'] BHC (Lindane) . PST

Heptachlor PST

Aldrin PST

Heptachior Epoxide PST

Endosulfan i PST

Dieldrin PST

4,4'-DDE PST

Endrin PST . :

Endosulfan il PST

4,4’-0DDD PST

Endosulfan Suifate - . PST

4,4'-DDT PST

Methyoxychlor PST

Endrin Ketone PST

atpha-Chlordane PST

gamma-Chlordane PST

Toxaphene PST

Aroclor-1018 PCB

Aroclor-1221 PCB

Aroclor-1232 PCB .

Aroclor-1242 PCB

Aroclor-1248 PCB

Aroclor-1254 PCB .
. Aroclor-1260 PCB

All recults are reported in ug/L (ppb).

T00 WVd

NOTE: Only detected results are reported.
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PHASE 11
TABLE 4-16
ANALYTICAL RESULTS FOR SURFACE WATER
RAMAPO LANDFILL
(METALS AND MISCELLANEOUS PARAMETERS)
WELL AND SAMPLE iD NUMBER | SW-1 SW-3 SW-4 SW-5 SwW-6 SW-7 | Sw-8 LIN LEF
) COLLECTION DATE | 7/20/90 7120/80 7/20/90 7/20/90 7/20/90 7/20/90 7/20/80 8/08/90 | 8/08/90

Parameter Units  Class ) . ‘

Aluminum ug/L MET NA NA NA ' 295 N* 156 B 158B

Antimony ugiL MET NA | NA NA

Arsenic ugit MET NA NA NA 238

Barium ug/L MET NA NA NA 128 1B 9B | 22B 1238 8sB

Beryllium ug/L MET NA NA NA :

Cadmium ug/l MET NA NA NA - 458

Calcium ' ugl. . MET NA NA NA 45708 48308 4850 B 6060 109000 97800

Chromium uglL MET NA NA NA. B

Cobalt ugiL MET NA NA NA 9.28B

Copper ) ug/L "~ MET NA NA NA 318B 438 978 1098

iron ug/l. - MET NA NA NA 163 N* 177 N* 138 N* | 1200 N* 7820 2840

Lead ugit MET NA NA NA ‘1.8B 168 1.78 288B 268B 3.2B

Magnesium ug/L MET |- NA NA NA 1100B 1230 B 1180 B 15408 34300 30700

Manganese ught MET NA NA NA 445N* | 31.9N* | 8.7BN" 153 N* 1930 923

Mercury ugit MET NA NA NA 0.38 0.25 0.25 0.25 '

Nickel ug/t MET ‘NA NA NA 235B| 20.7B

Potassium ug/L MET NA NA NA 2598 344B 489B 3788 39700 35200

Selenium , ugiL MET | NA NA NA

Silver ug/L MET NA NA NA .

Sodium ug/L MET NA NA NA 27408 3490 B 3160 B 3690 B 115000 | 102000

Thallium . ug/t. MET NA NA NA 268

Vanadium uglL MET NA |  NA NA _ 548 ‘

Zinc ) ug/L MET NA NA NA 39B° 26.1" 19.3B] 1338

Total Cyanide - ugh MET NA NA NA . 10.8 39.2

Total Phenols mgiL MISC NA NA NA ]

80D mg/L MISC NA NA NA ) . 7 13

coD . mgiL MISC NA NA NA ‘ 67.8 ‘

Chioride mg/L MISC NA | NA NA ’ 178 137
' Ammonia-Nitrogen mglL  MISC NA NA NA : o 243 1.2

Total Kjeldahl Nitrogen mg/L MISC NA NA. NA 0.156 0.19 0.1 0.17 28.1 15.2

NO3-N : mo/l MISC NA NA NA | - 3.69 8

Total Phosphorus mg/L MISC NA NA NA :

Oil & Grease mg/L MISC NA NA NA 1.1

TOC mg/L MISC " NA NA NA 1.64 - 0.98 1 1.12| 276 20.8

TSS mg/L MISC NA NA NA 4 5 - 5 2 20 14

TDS mgiL MISC NA NA NA : 26 28| 307 40 014 736

Sulfate mg/L MisC NA NA NA 9.4 10.7 1.7 11.2 48.1 50.7

Sulfide mg/lL. ~ MISC NA - NA NA )

pH SuU MISC 6.69 - 7.4 5.56 7.52 6.86 7.11 7.05 755 6.83

Specific Conductance umhos MISC 1240 1050 65 75 50 85 . 65 2400 1780

Temp C MISC 20 22 21 21 21 21 21 22 20

Only detected results are reported. N ~ Spike sample % recovery out of control limits. B - Less than quantitation limit but greater than or

NA - Not Analyzed * - Duplicate analysis not within control limits. equal to instrument detection limit.




TABLE 4-17

SURFACE WATER ARARs

Downstream

Upstream cosdmnﬂmmB‘ Human Aquatic
Max. Conc. Max. Conc. .ﬁonmnwos ARAR/ ARAR/
Detected Detected of Max. Source Source
Parameter (ug/l) (ug/1) Conc. (ug/l) (ug/1)
Vinyl chloride 1.9 0.7 SW-6 0.3 a
Benzene 0.08 SW-6 0.7 B 6 A
Toluene 0.2 SW-7 5 A
Aluminum 120 995 SW-8
Antimony 37.8 SW-1 3 A 1,600 B
‘Arsenic 1.9 SWw-1 0.0022 B
Barium 14 83.0 sw-1 1,000 A&B
Calcium . 4,570 110,000 SW-1
Copper 6.4 mS-H 200 A (*) A
Iron 163 2,630 SW-1 300 A 300 A
Lead 1.8 2.8 SW-8 50 A&B (*) A
Magnesium 1,100 33,100 sW-1 35,000 A
Manganese 44.5 1,120 ©osw-1 300 A
Mercury 0.36 1.2 sW-1 0.14 B 0.012 B
Nickel 25.2 SW-1 1.3 E-7B (*) A
Potassium 432 42,100 SW-1
Sodium 2,740 109,000 SW-1
Thallium 5.3 4 A 8 A
Vanadium 5.4 SW-8 14 a
Zinc 35.7 54.9 SW-3 300 A _30 A
Total Cyanide 33 sW-1 100 A 5.2 B
Total phenols 7. 18 SW-1 1A
Ammonia-Nitrogen 110 21,900 SW-1 2,000 A (*) A
TOC 1,640 21,300 Sw-1 100 A

RAM 001 0697




TABLE 4-17 (Continued)

" Upstream Downstream Downstream Human Aquatic
Max. Comnc. Max. Conc. Location ARAR/ ARAR/
Detected Detected - of Max. Source Source
Parameter (ug/1) (ug/l) Conc. (ug/1) (ug/1)
NO3-N 6,960 SW-1 10,000 A&B
NO2-N 2,380 SW-1 100 A
TDS 32,000 873,000 SW-1 500,000 A
Sulfate 57,100 74,600 SW-1 250,000 A
Sulfide ©1,400 2,000 SW-1 50 A 2 A
pH Min. 6.93 6.69 Sw-1 6.5 A
pH Max. 7.52 7.61 SW-3 8.5 A
Sources:
A - NYSDEC TOGS 1.1.1 dated September 1990
B - Clean Water Act
Notes:
* - ARAR v&lue muét be calculated see next page.
b,
>
=
k=)
o
b
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TABLE 4-17 (Continued)

CALCULATED SURFACE WATER ARARs

SW-1 SQ-Z SW-3 SW-5 SW-6 SW-7 SW-8
Parameter | Units Conc. Calcu- | Conc. Calcu- | Conc. Calcu- | Conc. - Calcu- | Conc.’ Calcu- | Conc. Calcu- Conc. . Calcu-
lated laced lated i laced lacted laced lated
ARAR ARAR ARAR ARAR ARAR ARAR ARAR
Hardness ppm 477 12.4 13.8 . 5.67 6.06 6.03 7.60
pH Su 7.28 6.93 7.28 A 7.52 6.86 7.11 7.05
Temp deg C 13.0 11.0 11.0 : 21 21 21 21
Ammonia ppm 21.9 4 0.11 5 0.10 4 NA NA NA NA
Copper ppb 6.4 44.9 ND ND ND 3.1 1.1 ND ND
Lead ppb 1.4 23.3 " | ND ND 1.8 0.08 1.6 0.09 1.7 0.09 2.8 0.12
Nickel ppb 25.2 313 ND ND ND ND ND ND
Wvd

6690 100




TABLE 4-18

SUMMARY OF SURFACE WATER ARAR EXCEEDANCES

Parameter | Location of Exceedance
Vinyl chloride - SW-5, SW-6
Antimony SW-1 '
Arsenic SW-i
Iron ' SW-1, SW-8
Manganese ‘ swW-1 _
Mercury ] SW-1, SW-5, sW-6, SW-7, SW-8
Nickel SW-1
. Thallium | SW-2
" Zine - SW-2, SW-3, SW-4
Ammonia - SW-l"
TOC A o © SW-1, SW-5, SW-6, SW-7, SW-8
NO2-N ‘ , SW-1
TDS » SW-1
Sulfide SW-1, SW-2
Copper SW-6 .
Lead | SW-5,. SW-6, SW-7, SW-8
 Cyanide ' o sw-l N

00L0 TO00 W¥d
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TABLE 4-19
PHASE 1 ANALYTICAL RESULTS FOR STREAM SEDIMENT.
RAMAPO LANDFILL
(VOLATILE ORGANIC COMPOUNDS)

--------- - -1 | e R
| WELL AND SAMPLE ID NUMBER | $S5-1 | §§-2 | S$S-3 | SS-4 |
| -- -- === |--m-ememenmenn | | e s

COLLECTION DATE | 10/25,89 | 10/26/89 | 10/26/89 | 10/26/89 |
| -eoomoome- | B e - R |
| Parameter ug/kg (ppb) Cless | | | N |
| I | | 1 !
| Chloromethane voc | | | | |
| Bromomethane voc | | ] l. |
} vinyl Chloride voc | | | i |
| Chioroethane ) voc | | | ] |
| Methylene Chloride voc | | | | |
| Acetone voc | R | R | | ]
| Carbon Disulfide voc | | | | {
| 1.,1-Dichloroethene voc | I | } |
| 1.1-Dichloroethane voc | | | | |
| 1.2-Dichloroethene (total) voc | | | | }
| Chloroform voc | | | | o
| =-mmsommmcmmomocoennneee : [ “f-=-e- f--m-- -1 -]
| 1.2-Dichloroethane ) voc | | ] | |
| 2-Butanone (or MEK) voc | | | | |
| 1.1,1-Trichloroethane voc | P | ] |
| Carbon Tetrachloride _ voc | | | | |
{ Vinyl Acetate voc | | | | 1
| Bromodichloromethane voc | | | | .
| 1.2-Dichtoropropane ' voc | | | 1 |
| Cis-1,3-dichloropropene voc | | ] 1 |
| Trichtoroethene voc | | | | |
| 0ibromochloromethane voc | | | | |
| 1.1.2-Trichloroethane voc | | | |- 1
| -- - -1 B J-mmmonen - [
| Benzene voc | | | | |
{ Trans-1,3-dichloropropene voc | B | | |
| Bromoform ~voc | | | | |
| 4-Methyl-2-pentanone -ovoC | | | | |
| 2-Hexanone . voc | | | | |
| Tetrachloroethene voc | | | I |
| 1.1.2,2-Tetrachloroethane voc | | | | |
| Toluene voc | | | | |
| Chlorobenzene voc | | i ] |
| Ethylbenzene voc | | | | |
| Styrene voc | | | 3 |
} Total Xylenes ©voc | | | | |
i ! | |

NOTE: Only detected results are reported.
All results are reported in ug/kg (ppb).

R - Compound rejected because it was detected in the associated method blank at similar concentrations.

10,0 T00 WW



TABLE 4-19

PHASE 1 ANALYTICAL RESULTS_FOR STREAM SEDIMENT
RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

" | |
i " WELL AND SAMPLE ID NUMBER | 55-1 | §8-2 | §S-3 | §S-4 |
{ --- . R Rt I --- {--memmmomooee
! COLLECTION DATE -} 10/25,89 | 10s26/89 | 10/26/89 | 10/26/89 |
| =eommmee : Rt I- -===1 |-- ----
| Parameter ug/kg . (ppb) Class | | | 9
| i | | |
| Phenol SEMI | R | R | R | R
} Bis(2-chloroethyl)ether SEMI | R | R | R | R
| 2-ChLorophenol ) SEMY | R | R | R | R
§ 1.3-Dichlorobenzene - SEMI | R - R | R | R
| 1,4-Dichlorobenzene © SEMI | R | R I R | R
| Benzyl Alcohol . SEMI | R | R | - R | R
| 1.,2-Dichlorobenzene SEMI | R | R | R | R
| 2-Methylphenol SEMI | R I R I R | R
| Bis(2~chloroisopropyl) ether SEMI | R | R | R A R
{ 4-Methylphenol SEMI | R | R | R | R
| N-Nitroso-di-n-propylamine “SEMI | R | R | R | R
| mmemommoooo oo eeeee [ o B |mmmmemeeeen J-ommmmmmmee e
| Hexachloroethane SEMI |- R | R | R | R
| Nitrobenzene SEMI | R | R | R | R
| lsophorone SEMI | R . | R I R | R
| 2-Nitrophenol SEMI | R | R | R | R
{ 2,4-Dimethylphenol SEMI | R | R | R | R
| Benzoic Acid SEMI | R | R | R | R
| Bis(2-chloroethoxy) methane SEMI | R | R j R 1 R
| 2.4-Dichlorophenol SEMI | R | R | R | R
{ 1,2.4-Trichlorobenzene SEMI | R | R | R | R
| Naphthalene SEMI. | R I R | R | R
| =mmeeeoommnamonnae e o e
| 4-Chloroaniline SEMI | R | R | R | R |
| Hexachlorobutadiene SEMI | R | R | R | R |
| 4-Chloro-3-methylphenol ¢ SEMI | R ] R | R |l R |
| 2-Methylnaphthalene SEMI | R | R | R | R |
| Hexachlorocyclopentadiene SEMI | R | R | ‘R | R |
| 2,4,6-Trichlorophenol SEMI | R | R. | R | R |
| 2.4,5-Trichlorophenol SEMI | R | R | R | R |
} 2-Chloronaphthalene SEMI | R | R | R | R |
| 2-Nitroaniline SEMI | R | R | R | R |
| Dimethyl Phthatate SEMI | R | R | R | R |
| : |

PRI S T S L DL DL DL LT L e

NOTE: Only detected resuits are reported.
All results are reported in ug/kg (ppb).

R - The entire semivolatile fraction has been rejectd due to holding time violations.

zoL0 100 Wdd
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TABLE 4-19

PHASE I ANALYTICAL RESULTS FOR STREAM SEDIMENT

RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

| WELL AND SAMPLE 1D NUMBER

|

| $S-1 | §S-2 | §s-3 | §S-4 |
| =eemeeen — R B Jommmmmemnoaann fmmmnrennaaas
| COLLECTION DATE | 10/25,89 | 10/26/89 | 10/26/89 | 10/26/89 |
f oeee- --- [ -|--enn --I- =[-mmmmmnnneae |
| Parameter ug/kg (ppb) Class | | | | |
| : | | | | |
| Acenaphthytene SEMI | R } R | R | R |
| 2.6-Dinitrotoluene SEMI | R | R } R | R |
| 3-Nitroaniline SEMI | R } R | R | R |
| Acensphthene SEMI | R | R - R | R |
| 2,4-Dinitrophenol SEMI | R | R | R | R |
| 4-Nitrophenol SEMI | R | R | R | R |
| Dibenzofuran SEM1I | R | R | R | R ]
| 2,4-Dinitrotoluene SEMI | R | R | R | R |
{ Diethylphthalate . SEMI | R | R | R | R |
| 4-Chlorophenyl-phenylether SEMI | R | R | L | R |
| --- | ---
| Fluorene SEMI | R | . R } R | R |
| 4-Nitroaniline SENI | R | R { R } R |
| 4,6-Dinitro-2-methylphenol SEMI | R | R | R | R |
| N-nitrosodiphenylamine (1) SEMI | R | R | R ] R |
| 4-Bromophenyl Phenyl Ether SEMI | R | R | R 1 R |
| Hexachlorobenzene SEMI | R | R | R | R |
| Pentachlorophenol SEMI | R | R | R | R |
| Phenanthrene SEMI | R- | R | R | R |
| Anthracene SEMI | R | R | R | R |
| Di-n-butylphthalate SEMI | R | R | R | R )
| Fluoranthene SEMI | R | R | R I R |
f -=--- - | I- -|-mneee [----- --|
| Pyrene SEMI | R | R { R | R |
] Butylbenzylphthalate SEML | ‘R | R | R | R |
| 3.3'-Dichlorobenzidine SEMI | R | R | R | R |
| Benzo(a)anthracene SEMI | R | R | R | R |
| Chrysene SEMI | R | R | R | R |
| bis(2-ethyl hexyl)phthalate: SEMI | R | R | R | R |
| Di-n-octyl Phthalate - SEMI | R | R | R | R |
| Benzo(b)fluoranthene SEMI | R | . R | R | R |
| Benzo(k)fluoranthene SEMI | R | R | R } R |
| Benzo(a)pyrene SEMI | R | R | R’ | R |
| Indeno(1,2,3-cd)Pyrene SEMI | R | R | R | R |
| oibenz(a,h)anthracene SEMI | R | R | R | R |
| Benzo(g.h,i)perylene SEMI | R | R | R | R |
| |

NOTE: Only detected results are reported.

ALt results are reported in ug/kg (ppb).

R - The entire semivolatile fraction has been rejected due to holding time violations.
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TABLE 4-19

PHASE I ANALYTICAL RESULTS FOR STREAM SEDIMENT
RAMAPO LANDFILL
(PESTICIDES AND PCBS)

| , | i | |

| WELL AND SAMPLE ID NUMBER | §s-1 | §s-2 | §5-3 | §S-4 i
I ity i |momsemommomann |--omermcoeeee f---emommmeeee l=---omocooaeen
| COLLECTION DATE | 10/25,89 | 10/26/89 | 10/26/89 | 10/26/89 |
| m==mmee- - mememeeses e R bl |==ommmmmmeneen |~----mcoomoee- |==mmmmmemmeeee
| Parameter ug/kg (ppb) Class | | | |

| | | | |

|. alpha-BHC PST | R | R 1 R 1 R

| beta-BHC PST | R 1 R | R | R

| delta-BHC PST | R | R | R | R

| gemma-BHC (Lindane) PST | R | R | R | R

| Heptachlor . PST | R | R | R | R

| Atdrin PST | R | R b R | R

| Heptachlor Epoxide PST | R | R | R 1 ‘R

| Endosulfan I PST | R o R | R } R

| Dietdrin PST | R | R | R | R

| 4,4 -DDE PST | R [ R | R ] R

| Endrin ) PST | R | R | R . R

[ momemomme oo |--emmemmnmeeen |-momemeeeeen R e
{ Endosulfan 11 PST | R | R | R | R |
| &,4'-DDD PST | R | R 1 R i R ]
{ Endosul fan Sul fate PST | R | R | R | R |
i &,4*-DDT PST | R | R I R I R |
| Methyoxychlor PST | R | R | R | R |
] Endrin Ketone PST | R | R | R | R |
{ alpha-Chlordane PST | R | R | R | R |
| gamma-Chlordane PSY | R | R | R | R |
| Toxaphene PST | R | R | R | R |
| --- : | = m e e e e ecmem e
| Aroclor-1016 PCB | R | R ] R | R |
| Aroclor-1221 pcs | R | R | R | R |
| Aroclor-1232 PcB | R | R | R | R |
| Aroclor-1242 pce | R | R | R | R |
| Aroclor-1248 PcB | R ) R | R | R |
| Aroclor-1254 PcB | R | R | R | - R |
} Aroclor-1260 Pc8 | R | R | R | R |
| I -

NOTE: Only detected results are reported.
AlL results are reported in ug/kg (ppb).

R - The entire pesticide/PCB fraction has been rejected due to holding time violations.

yoLo 100 W¥d



"TABLE 4-19

PHASE 1 ANALYTICAL RESULTS FOR STREAM SEDIMENT
RAMAPO LANDFILL
(METALS AND MISCELLANEOUS PARAMETERS)

(
ss5-3 | ss-4 I
-------------- |====mmmmmaae|
10/26/89. | 10/26/89 |
-------------- fommmmmmmemeeen
| |
' | |
5580 | . 7800 |
| 9.5 ]
1.5 | 0.8 I
26.2 | 72.3 |
| 0.52 |
I 1.3 |
10200 | 1100 |
1.6 | 9.9 |
3.8 . N.2 |-
1.7 | 2.6 I
14300 | . 23200 i
-------------- J-=mmzmmmnmaenn]
4.4 | 16.4
5960 | 269
348 | 2570
I
7.9 | 32.4
859 | 958
[
|
214 |73
0.65 I
20.5 | 23.9
26.0 - | 43.6

| s--mmmsreeeoreeosceeceen-s e B

i WELL AND SAMPLE ID NUMBER | $S-1 | §8-2

[ =mmmmmmmemmmcmeeeeees mmmemmne e | =mommmoeeaaee R —
| COLLECTION DATE | 10/25,89 | 10/26/89
| === e ] LATER R e
| Parameter Units Class | ]

| | I

| Aluminum mg/kg MET | 4160 | 4270

| Antimony mg/kg MET | |

{ Arsenic mg/kg MET | 1.3 | 0.79

{ Barium mng/kg MET | 60.9 | 19.9

| ‘Beryllium . mg/kg MET | | 0.38

| Cadmium mg/kg MET | |

| calcium mg/kg MET | 12200 | 773

| Chromium . ng/kg MET | 10.1 | 5.9

| Cobalt mg/kg MET | 5.3 A 2.1

| Copper mg/kg MET | 9.4 | 3.8

| Iron mg/kg  MET | 17000 | 9510

| = J=mmmsmmeneann |- mmmmmeeens
| Lead mg/kg MET | 22.2 | 4.5

| Magnesium ng/kg MET | 2440 | 1680

| Manganese mg/kg MET | 1410 | 86.7

| Mercury mg/kg MET | |

| Nickel : mg/kg MET | 9.8 | 9.0

| Potassium . - mg/kg MET | 882 | 448

| Selenium . mg/kg MET | |

| Sitver mg/kg HET | -

| Sodium mg/kg MET | 143 | 65.1

{ Thallium . . mg/kg ~ MET | |

| vanadium wg/kg MET | 19.7 | 10.4

| 2inc o mg/kg MET | 29.2 | 33.5

| ==eecemmaaea- Lt R

] Total Cyanide mg/kg MET | |

| Total Phenols mg/kg MISC | |

i |

NOTE: Only detected results are reported.
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PHASE Il

TABLE 4-20°

ANALYTICAL RESULTS FOR STREAM SEDIMENT

RAMAPO LANDFILL
(VOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE ID NUMBER $S-1 §5-3 55-4 §S-4-RE} SS-5 55-6 §S8-7 SS-8 LPSS~1
COLLECTION DATE 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 08/08/90

Parameter Class
Chloromethane voc NA NA NA NA
Bromomethane voC NA NA NA NA
Vinyl Chloride voc NA NA NA NA
Chloroethane vOoC NA NA NA NA ;

" Methylene Chloride voC NA NA NA NA R R R R
Acetone .VOC 'NA NA NA NA ’ R
Carbon Disulfide voC NA NA ~ NA NA
1.1-Dichloroethene voc NA NA " NA NA
1,1-Dichloroethane voC NA NA NA NA
1,2-Dichloroethene (total) voC NA NA NA " NA
Chioroform voC NA NA NA NA
1,2-Dichloroethane voC NA NA NA NA
2-Butanone (or MEK) voc NA NA NA NA 40
1,1,.1-Trichloroethane voc NA NA NA NA
Carbon Tetrachloride voC NA NA NA NA
Vinyl Acetate vOC NA NA NA NA
Bromodichloromethane vOC NA NA . NA NA
1,2-Dichloropropane vOC NA NA NA NA
Cis-1,3-dichloropropene vOC NA NA NA NA
Trichloroethene vocC NA NA NA NA
Dibromochloromethane vOC NA NA NA NA
1,1,2-Trichloroethane vOC NA NA NA NA
Benzene - vOC NA NA NA NA
Trans~1,3-dichloropropene voC NA NA NA NA
Bromoform voCc NA NA NA NA
4-Methyl-2-pentanone voC NA NA NA NA
2~-Hexanone vOoC NA NA NA NA
Tetrachloroethene vOC NA NA NA NA

© 1,1,2,2-Tetrachlosoethane voC NA NA NA NA
Toluene vOC NA NA NA NA
Chlorobenzene vOC NA NA NA NA
Ethylbenzene vOC NA NA NA NA
Styrene voC NA NA NA NA
Total Xylenes voC NA NA NA NA .

NOTE: Only detected results are reported.
All results are reported in ug/kg (ppb).

NA = Not analyzed.

R - Analyte rejected due to blank contamination.
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PHASE Il

TABLE 4-20

ANALYTICAL RESULTS FOR STREAM SEDIMENT.
RAMAPO LANDFILL N
(SEMIVOLATILE ORGANIC COMPOUNDS)

Dimethyl Phthalate

WELL AND SAMPLE ID NUMBER SS-1 §S-3 §S5-4 §S-4-RE| SS-5 55-6 §8-7 55-8 LPSS-1
COLLECTION DATE 07/20/90 07/20/80 07/20/80 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 08/08/90

Parameter Class ' : ] .
Phenol SEMI

Bis(2-chloroethyl)ether SEMI

2-Chlorophenol SEMI

1,3-Dichlorobenzene SEMI

1,4-Dichlorobenzene SEMI

Benzyl Alcohol SEMI _
1.2-Dichlorobenzene SEMI

2-Methylphenol SEM)

Bis(2-chloroisopropyt) ether - SEMI

4-Methylphenol SEMI 150 J 190 J
N-Nitroso-di-n-propylamine SEMI

Hexachloroethane SEMI

Nitrobenzene SEMI

Isophorone SEMI

2-Nitrophenol . SEMI

2.4-Dimethylphenol SEMI

Benzoic Acid SEM) 310 J 4204

Bis(2-chloroethoxy) methane SEMI .

2,4-Dichlorophenol ' SEMI

1.2.4-Trichlorobenzene SEM!

Naphthalene SEMI

4-Chloroaniline SEMI

Hexachlorobutadiene SEMI

4-Chioro-3-methyiphenol SEMI

2-Methylnaphthalene SEM!

Hexachlorocyclopentadiene SEMI
. 2.4,8-Trichlorophenol SEMI

2.4,5-Trichlorophenol SEMI

2-Chloronaphthalene SEMI

2-Nitroaniline SEMI

SEMI

NOTE: Only detected resuits are reported.
All results are reported in ug/kg (ppd).

J - Indicates the result is less than the sample quamilalibn limit but greater than zero.

RE - This sample required reextraction/ieanalysis.
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PHASE Il

TABLE 4-20

ANALYTICAL RESULTS FOR STREAM SEDIMENT
RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)

WELL AND SAMPLE ID NUMBER §8-1 §5-3 S§S-4 SS-4-RE| SS-5 $S-6 $S-7 $S-8 LPSS-1
COLLECTION DATE 07/20/90 07/20/80 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 08/08/90
Parameter Class :
Phenol . SEMI
Bis(2—chloroethyl)ether SEM!
2-Chlorophenol SEMI N
1,3-Dichlorobenzene SEMI ‘
1.4-Dichlorobenzene SEMI
Benzyl Alcohol . SEMI
1,2-Dichlorobenzene SEMI
2-Methylphenol SEMI A
Bis(2-chloroisopropyl) ether SEMI
4-Methyiphenol ' SEM) ' " 150 J | 1904
N-Nitroso~di-n-propylamine SEMI
Hexachloroethane SEMI
Nitrobenzene SEMI
teophorone SEMI
2-Nitrophenol SEMI ) ) -
. 2,4-Dimethylphenol SEM) '
Benzoic Acid SEMI 310 J 420J
Bis(2-chloroethoxy) methane SEMI '
2.4-Dichiorophenol SEMI
1,2.4-Trichlorobenzene SEMI
Naphthalene SEMI
4-Chloroaniline SEMI
Hexachlorobutadiene SEMI
4-Chloro-3-methyiphenol SEMI
2-Methylnaphthalene SEMI
Hexachlorocyclopentadiene SEMI
2.4,6-Trichlorophenol SEMI
2.4,5~-Trichlorophenol SEMI
2-Chloronaphthalene SEMI
2-Nitroaniline SEMI
Dimethyl Phthalate SEMI

NOTE: Only detected results are reported.
All results are reported in ug/kg (ppb).

J - Indicates the result is less than the sample quantitation limit but greater than zero.
RE ~ This sample required 1eextraction/reanalysis.
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PHASE Il

TABLE 4-20
ANALYTICAL RESULTS FOR STREAM SEDIMENT
, RAMAPO LANDFILL
(SEMIVOLATILE ORGANIC COMPOUNDS)
WELL AND SAMPLE ID NUMBER 55-1 SS-3 §5-4 SS-4-RE| SS-5 S$S-6 $S-7 S5-8 LPSS-1.
COLLECTION DATE 07/20/90 07/20/80 07/20/80 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 08/08/90
Parameter ’ -~ Class ’
Acenaphthylene SEMI
2,6-Dinitrotoluene SEMI
3-Nitroaniline SEMI
Acenaphthene SEMI
2.4-Dinitrophenol SEMI
4-Nitrophenol SEMI
Dibenzofuran . SEMI
2,4-Dinilro|glueno SEMI
Diethyiphthalate SEMI
4-Chlorophenyl-phenylether SEMI
Fluotene SEMI
" 4-Nitroaniline ' SEMI
4,6-Dinitro-2-methyliphenol SEMI \
N-nitrosodiphenylamine (1) SEMI
4-Bromophenyt Phenyl Ether SEMI
Hexachlorobenzene SEMI
Pentachlorophenol - SEMI
Phenanthrene SEMI 75 J 724
Anthracene SEMI
Di-n~butyiphthalate . SEMI
Fluoranthene SEMI 40 J 140 J 130J
Pyrene SEMI a6 J 160 J 130J
Butylbenzylphthalate SEMI :
3,3'-Dichlorobenzidine SEMI .
Benzo(a)anthracene SEMI 65 J 56 J
Chrysene SEMI " 83 J 794 :
bis(2-ethyl hexyl)phthalate SEMI 45 J 100 J 1204 A 550 J
Di-n-octyl Phthalate SEMI
Benzo(b)liuoranthene . SEMI 150 J 1204
Benzo(k)fiuoranthene . SEMI o 6 J 71y
Benzo(a)pyrene SEMI 69 J 704
indeno(1,2,3-cd)Pyrene SEMI
Dibenz(a,h)anthracene SEMI
Benzo(g.h.i)perylene SEMI

~ NOTE: Only detected results are reported.
All 1esults are reported in ug/kg (ppb).

J - Indicates the result is less than the sample quantitation limit but greater than zero.
RE - This sample required reextraction/reanalysis. '



PHASE 1l

TABLE 4-20

ANALYTICAL RESULTS FOR STREAM SEDIMENT
RAMAPO LANDFILL
(PESTICIDES AND PCBS)

WELL AND SAMPLE ID NUMBER §S-1 §8-3 §5-4 .8S-4-RE| S5-§5 S5-6 SS-7 S$S-8 LPSS-1
COLLECTION DATE 07/20/80 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 07/20/90 08/08/90
Parameter Clase ’
alpha-BHC PST NA !
beta-BHC PST NA
delta-BHC PST NA -
gamma-BHC (Lindane) PST NA
Heptachior ) PST NA
Aldrin PST NA
Heptachlor Epoxide PST NA
Endosulfan | PST ) NA
Dieldrin PST NA 1.8 J
4,4'-DDE PST NA-
Endrin PST NA
Endosulfan Il PST NA
4.4'-DDD PST NA
Endosullan Sulfate PST NA
4,4'-D0T PST NA
Methyoxychlor PST NA
Endrin Ketone PST NA i
alpha-Chlordane PST . NA 16 J
gamma-Chlordane PST 12 NA mnJ
Toxaphene PST NA
Aroclor-1016 PCB NA
Aroclor-1221 PCB NA
Aroclor-1232 PCB NA
Aroclor-1242 PCB NA
Aroclor-1248 PCB NA
Aroclor-1254 PCB NA
Aroclor-1260 PCB NA

NOTE: Only detected results are reported.
All results are reported in ug/kg (ppb).

J - Indicates the result is less than the sample quantitation value but greater than zero.

NA - Not analyzed.
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PHASE I

TABLE 4-20

ANALYTICAL RESULTS FOR STREAM SEDIMENT
RAMAPO LANDFILL
(METALS AND MISCELLANEOUS PARAMETERS)

WELL AND SAMPLE ID NUMBER §5-1 SS§-3 55-4° SS5-5 55-6 8$8-7 SS-8 LPSS-1
COLLECTION DATE 7/20/90 7/120/90 7{20/90 . 7120/90 7/20/80 7/20/90 7/20/80 8/08/90
Parameter Units Class '
Alumimm; mglkg MET NA NA NA 4660 * 6470 * 6010 * 4050 * 14700
Antimony mo/kg MET NA NA NA | -
Arsenic mg/kg MET NA NA NA 1.2B 0888 0.7B 0.78B | 133
Barium mg/kg MET NA NA NA 30.18 3528 3768 2018 310
Beryllium mg/kg MET NA NA NA 099B 1.2 0828 0278B
Cadmium mg/kg MET NA - NA NA 34" 43° 2° 13°* 14.8
Calcium . mglkg MET NA NA NA 1660 * 924B* 1480 * 13300 * 58900
Chromium mg/kg MET NA NA NA 7 08 13 95 21
Cobalt mg/kg MET NA NA NA 398 438 8.18B a7re 1718
Copper mg/kg MET NA NA NA |  45B 55 538 7 323
Iron mglkg MET NA NA NA . 14800 E* 25000 E* 25400 E* 10600 E* 85000
Lead mg/kg MET NA NA NA 6N 48N°* 55N 3.7N" ]
Magnesium mg/kg MET NA NA NA 1260 * 2500 * 2290 * 8580 * 5430
Manganese mg/kg MET NA NA NA 203 493 554 191 3800
Mercury mg/kg MET NA NA NA
Nickel mg/kg MET NA NA NA 10.6 68B 768 204
Potaesium mg/kg MET NA NA NA 5158 6198 7168 421 8B 21408
| selenium ma/kg MET NA NA NA ' '

Silver mg/kg MET NA NA NA
Sodium mg/kg MET NA NA NA 1148 3938 8448 8128 7358
Thallium mg/kg MET NA NA NA '
Vanadium mg/kg MET NA NA NA 89B 156 129 1.9 411
Zinc mglkg " MET NA NA NA 536 E 828E 716E 298 E 135
Total Cyanide ~ mglkg MET NA NA NA NA NA NA NA NA
Total Phenols mglkg ~ MIsC NA NA NA NA NA NA NA NA
Organic Carbon - Percent MISC 08 1.5 33 1 03 03] 0.46 NA
pH ‘SU MISC 6.69 .7.41 5.56 7.52 6.86 71 7.05 NA
Specific Conductanc =~ umhos MISC 1240 1050 65 75 50 85 65 ~NA
Tempemt&re DegC . MISC 20 22 21 21 21 21 21 NA

Only detected results are reported.
NA - Not Analyzed

E - Estimated value due to interference.

N - Spike sample % secovery out of controt limits.

* - Duplicate analysis not within control limits.

B - Less than quantitation limit but greater than or equal to instrument det
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TABLE 4-21
'SEDIMENT CLEANUP CRITERIA

Ramapo Analytical

AWQS /GV Log , Sediment Cleanup Results
Compound ug/1 Kow | H or A% Criteria SS-3 (ug/Kg) §S-3 (ug/kg)

4-Methylphenol none 1.94 none -N/A ND

Benzoic Acid none 1.87 none N/A ND

Phenanthrene 50 4.46 H 21,600 ND
none A

Fluoranthrene 50 5.33 H 160,000 . 40
none A

Pyrene 50 4.88 H 56,900 46
. none’ A

Benz(a)anthracene 0.002 5.61 H 12 ND
none A

Chrysene 0.002 5.61 H 12 ND
none A '

Benzo(b)fluoranthrene 0.002 6.57 H 110 ND
none A

Bis(2-ethylhexyl)- 4 5.3, H 12,000 45

phthalate 0.6 A © 1,800 '

Benzo(k)fluoranthrene 0.002 6.84 H 210 ND
none A

Benzo(a)pyrene 0.002 " 6.04 H 33 ND
0.0012 A 20

Gamma-chlordane ©0.02%x* 2.68 H 0.18 ND
0.002%x A 0.018

* H: Human health based Soil OC
§5-3 1.50%

'A: Aquatic organism health based
*%; AWQS/GV for chlordane




TABLE 4-22

Phase |l )
Landfill Gas Summary
Ramapo Landfill

Parameter Units GS-1 GS-2 GS-3 GS-4 PS-1 "PS—2 PS-3 PS-4
Nitrogen mole% | 91.35 85.44 1.96 2.29 85.08 3.4 85.06 91.22
Carbon Dioxide | mole% | 0.06 0.06 38.38 40.4 0.37 36.49 0.45 1 0.16
Methane mole % ND 0.01 59.38 | 57.06 0.11 59.69 0.07 ND
Ethane mole % 0.02 ND 0.02 ND 0.04 002 . | 0.02 0.02,
Propane mole% | ND ND ND ND ND ND ND ND
Isobutane " mole % ND 0.02 ND ND ND ND ND ND
Normal Butane mole % ND 0.03 ND 0.01 ND ND ND . ND

" Isopentane mole % ND ND ND ND ND ND ND ND
Normal Pentane | mole% | ND ND ND ND ND ND ND ND
Hexanes mole% | ND 0.01 ND 0.01 ° 0.01 0.01 ND ND
Oxygen mole% | 8.57 14.43 0.26 0.23 14.39 0.39 14.4 8.6

ND - None Detected

Mole % — an expression of the number of moles of compound per 100 moles.
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TABLE 4-23

Phase i

Air Monitoring Program
VOA Analytical Summary
Ramapo Landftill

Parameter Units TLV/300 VvOC-1 vOC-2 VOC-3 LPDW-1 LPUP-1 LPTB-1
2 - Butanone mg/m*3 1.97 0.0054 0.0079 0.003 0.0031 ND ND
1,1,1 - Trichloroethane| mg/m“3 6.37 ND 0.0008 ND 0.0011 0.0013 ND
' Qarbon Tetrachloride mg/m*3 0.10 ND 0.0002 J ND 0.0007 ND ND
Benzene - mg/m“~3 0.10 0.0007 0.0006 | 0.0003J | 0.0008 10.001 ND .
Chlorobenzene mg/m*~3 1.15 ND 0.0005 ND . ND ND 'ND
Ethylbenzene mg/m*3 1.45 ND 0.0026 0.0008 ND 0.0009 | ' ND
. Tetrachloroethylene mg/m“s 1.13' ND ' ND ND ND ND ND
Styrene mg/m~3 | 0.71 ND | ND | 0.0005 | ND ND ND
Toluene mg/m*3 1.26 0.0079 0.0016 0.0061 | 0.0017 0.0038 ND
Xylene (T 6tal) ‘mg/m*3 1.45 ND 0.011 0.007 0.0025 0.0058 ND
Methylene Chloride mg/m*3 0.58 0.0018 B | 0.001 B |0.0013B | 0.0023B | 0.001 B | 0.0028 B
Acetone hg/m‘S 5.93 0.015B | 0.013B | 0.016B | 0.011B | 0.011B | 0.0061 B
NOTE: Samples were analyzed for the complete 1;CL Volatiles list.
ND - None Detected .
TLV - Threshold Limit Value as a Time Weighted Average; American
Conference of Industrial Hygienists, 1990 - 1991. .
y1L0 100 wyd J - Indicates the result is less than the sample quanititation limit but greater than zero.

B - Analyte detected in the associated method blank.

voa.wk1



TABLE 4-24

Phase II

~ Air Monitoring Program.
VOA Analytical Summary
Ramapo Landfill

STLO

E - Estimated value due to interference.

B - Analyte detected in the associated method blank.

voa.wk1

Parameter Units TLV/300 PSR-1 PSR-2 PSRjS PSR-3D PSR-4 PSR-4BT PSR-TB

2 - Butanone mg/m*3 1.97 / ND ND 0.0091 0.0075 0.011 - 0.018 | ND
1,1,1 - Trichloroethane] mg/m+3 6.37 ND ND 0.001 0.0007 0.0011 ND . ND
Carbon fetrachloride mg/m*~3 0.10 ND ND ND ND 0.0004 ND ND
Benzene mg/m“3 0.10 ND 0.029 E 0.0005 ND - 0.0006 ND ND
Chlorobenzene mg/m*3 1.15 ND 0.37E 0.0007 ND ND ND ND
Ethylbenzene | mg/m*3 [ 1.45 ND - 1.20 E 0.0049 0.0012 0.0009 0.0011 ND
'Tetrachloroethyléne mg/m“3 1.13 ND 0.0041 ND ‘ ND ND ND ND
Styrene mg/m*3 | 0.71 ND | ND ND ND ND 0.0008 | ND
Toluene mg/m*3 1.26° 0.0004J | 0.27E | 0.0011 .0.0007 0.0014 0.0013 | 0.0004 J
Xylene (Total) mg/m“3 |~ 1.45 ND‘ . 770 E 0.016 0.0046. 0.012 6.016 ND
Methylene Chloride mg/m*3 0.58 0.001 B 0.002B | 0.0006 B | 0.0013B | 0.0008 B | 0.003B | 0.0034 B
Acetone mg/m*3 5.93 0.01B | 0.0057B| 0.012B | 0.010B | 0.011B8 | 0.018B | 0.0128B

NOTE: Samples were analyzed for the complete TCL Volatiles list.

ND - None Detected

TLV - Threshold Limlt Value as a Time Weighted Average American

Conference of Industrial Hyglemsts. 1990 - 1991. _
100 WvY J - Indicates the result is less than the sample quanititation limit but greater. than zero.



TABLE 4-25
Phase II-
Gas Emissions vs. AGCs
Ramapo Landfill
Parameter Highest Highest AGC
Avg. Max.
Conc. Conc. '
pug/m*3 pg/m*3 pg/m*3
2 - Butanone 2.81E-04 | 5.55E-04 | no AGC
1,1,1 - Trichloroethane 1.85E-05 | 3.39E-05 | 1.00E+03
Carbon Tetrachloride 3.08E-06 | 1.23E-05 | 7.00E-02
Benzene 1.85E-04 | 8.95E-04 | 1.20E-01
Chlorobenzene 2.29E-03 | 1.14E-02 | 2.00E+01
| Ethylbenzene 7.45E-03 | 3.70E-02 | 1.00E+03
| Tetrachloroethylene 2.47E-05 | 1.26E-04 | 7.50E-02
Styrene - 6.17E-06 | 2.47E-05 | 5.10E+02
Toluene 1.69E-03 | 8.33E-03 | 2.00E+03
Xylene (Total) 4.78E-02 | 2.38E-01 | 3.00E+02
Methylene Chloride 4.63E-05 | 9.25E-05 | no AGC
Acetone 4.15E-04 | 5.55E-04 | 1.40E+04
emiss.wkl
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5. GROUNDWATER FLOW AND CONTAMINANT TRANSPORT

5.1 Groundwater Flow Modeling

The three-dimensional groundwater flow model developed was used to
represent existing conditions at site, to evaluate remedial technologies

associated with groundwater containment and collection, and to aid in the

_contaminant transport calculations which were done by hand. In evaluating

remedial technologies, all uncertainties and sensitivities inherent in
looking at one remedial technology would therefore be applied to all
téchnolqgies. . The model was based on URS field observations and
measurements and informaﬁion gathered-during the Remedial Investigation.
As part of our field investigations, URS concentrated on obtaining
information on the landfill site, the Torne Brook Farm property, and the
existihg leachate collection system. Most“of the site is situated within
a small aquifer tributafy to Torne Brook as defined in "The Geohydrology
of tﬁe'Valley'- Fill Aquifer in the Ramapo and Mohawk River Area, Rockland
County, New York" (USGS, 1982).> Hydrogeologic data obtained for the
purposes of the’remediai investigation should not and was not extrapolated
beyond this small aquifer into the Ramapo River Aquifer, in which the

Spring Valley Water Co. water supply wells are located.

The model was calibrated to water levels measured on August 26,
1990, a day for which the monitored values were available for all wells,
piezometers and manholes. On this day, the potentiometric surfaces
measured were similar to those measured on other days, and therefore were
representative of average conditions. Stream surface water elevations
used were measured on September 11, 1990. It is not anticipated that the
surface water elevations in Torne Brook and the Ramapo River, which are
approximately two feet and four feet déep, respectively, would greatly
vary in this time span. The following is a summary of the groundwater

flow modeling effort. Full details are prdvided in Appendix P.3.
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(Please note that the use of the words onsite and offsite throughout
this report are to depict the area within the property lines shown on
Plate 1, and are not intended to convey the meanings defined in the

National Contingency Plan (NCP).)
5.1.1 Approach
The 3-D computer model used in this study was the Modular Three-

Dimensional Finite-Difference Groundwater Flow Model, prepared by the US

Geological Survey (McDonald and Harbaugh, 1984). The latest version (2.0)

" of the program was used (MODFLOW/EM). Groundwater flow within the aquifer

is simulated using a block-centered finite-difference approach. Layers
can be simulated as confined, unconfined or a combination of both. Flow
from external étresées, such as recharge through infiltration, withdrawal
from - ‘wells, flow into drains, flow through riverbeds and
evapotranspiration can be simulated. The model can be used for either 2-D
or 3-D simulations and is capable of analyzing both steady state and

transient flow.

In this case 3-D steady state conditions ‘were used for the

_calibration of the model. The process of calibration was conducted

utilizing an inverse problem program, for which MODFLOW is a pre-

processor. -

5.1.2 Hydrogeology

Four hydrogeologic units were identified in Section 3.7.3 of the RI.
They include:

‘ )
o Fill - mostly municipal waste ;
o Shallow aquifer - dense to loose sands
. ' o
o Intermediate aquifer - weathered bedrock S
o Bedrock aquifer - fractured bedrock.
- 5.2
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The fill, the shallow aquifer and the weathered bedrock were
combined into onme unit - the upper aquifer for modeling pufposes. The
bedrock was considered to be a separate aquifer. For the purposes of the
model; separating the geology into two hydrogeologic units was adequate.
The model has the capability to include anisotrophic conditions.
Therefore the horizontal and vertical hydraulic conductivity values were
modified across the extent of thé model, as necessary, to account for

existing variations in conductivity at the site.
Upper Aquifer

The upper aquifer is made up of dense sands in the northern portion
of the site and loose sands in the southern portion, adjacent to the
Ramapo River. Hydraulic conductivity values obtained from slug tests for
dense sands varied between 107% cm/s and 107° em/s. The conductivity of

loose sands is about 102 cm/s. (Values were obtained from slug tests.)

The thickness of the undisturbed pdrtion of the upper aquifer in the
modéled area is about 20 to 30 ft in the northern portion of the site and
increases to about 50 ft approéching the Ramapo River. However, between
Torne Valley Rd. to the northwest and the natural boundary of the aquifer
to the southeast, the sandy material of the upper aquifer was largely
removed and replaced with waste. In those areas, especially befween
piezometers P-3 and P-5 and in the vicinity of thé piezometer P-2, the
thickness of the waste layer reaches 70-80 ft. The hydraulic conductivity
of the waste layer is not known, as no slug tests were conducted in that
area. Fill in general, however, is considered fairly permeable; The US
Army Corps of Engineers HELP model recommends the value of 2 X 107 cm/sec

to be used as a hydraulic conductivity of municipal waste.

. There is a large variation in water levels measured within the upper

aquifer. They range from 515 ft in piezometer P-2 to 293.5 ft in stream

5-3
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gauge SG-Z on the Ramapo River. Very steep water level gradients are

present across the site, in some a;easAreaqhing 0.33 fc/fct.

Bedrock Aquifer

A number of wells were drilled into the bedrock aquifer. Hydraulic
conductivity tests show a wide variation of values ranging from 1072 cm/s
to 107® cm/s. Flow through bedrock differs from the flow in the upper
aquifef which is typical of porous media.- Flow through bedrock in the
vicinity of Ramap6 Landfill is more typical of flow in a fractured media;
The bedrock was 'included in the model because of its significant
importance in the overall water budget. The thickness of the fractured
bedrock was assumed as being 25 ft as Based on the boring logs.

A large variation in the hydraulic heads occurs across the site
within the bedrock aquifer. They range from 440.75 ft in MW-4 to 295.61
ft in MW-7. ’ '

Using the hydrogeologic information above, a three-dimensional

groundwater flow model was developed as described below.

5.1.3 Areal Extent

The areal extent of the model was determined based on the
availability of information pertaining to the hydrogeologic conditions of
the site and vicinity. The modeled area was situated between Torne Bfook,
the natural aquifer boundaries, and‘the_Ramapo River as shown on Figure 5-

1. - Also, an area west of Torne Brook in the vicinity of well MW-9 was

included.
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5.1.4 Existing Leachate Collection System

The existingvleachate collection system is described in Section
1.2.5 of the RI. It consists of a toe drain, an abéve-ground surface
water cbllector,va shallow subsurface collector and a deep-subsurfaée
collector. As discussed in Section 3.7.5 of the RI, portions of the
collection system are periodically above the water table making it
difficult to estimate quantities collected within these four collectors.
The_Town has contracted for 80,000 gallons per day (gpd) to be treated at
the Viliage.of Suffern Wastewaﬁer_Plant based on flow rates from their
historical records. This equates to approximately 55 gallons per minute
(gpm). This rate includes all the surface water and subsurface water
collected in the system. Remediation efforts will be compared to this
rate. The existing leachate collection system located along the

downgradient boundary of the landfill was modeled using the MODFLOW drain

. package. The conductance of drainage pipes was determined during the

calibration process.
5.1.5 Torne Brook

In its upper reach adjacent to the site, Torne Brook was assumed to
constitute a water divide for the Torne Valley aquifer, therefore, it was
modeled as‘ a constant head boundary (Dunn Geoscience Corp. 1988).
However, in its lower reach close to the Ramapo River it was modeled using
the MODFLOW river package. This was considered to more accurately reflect
the nature of the lower reach since in that area the influence of the

Ramapo River becomes more pronounced. Also, since remedial action

'simulations will likely model withdrawal wells in its immediate area, it

will ensure that the Torne Brook will not become an infinite source of

. water for those wells,

5-5
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5.1.6 Ramapo River

The Rémapo River was assﬁmed to form a constant head boundary along
the southwestgrn edge of the modeled area. This assumption is justified
by the fact that the River, having the lowest water surface elevation in
the modeled region, serves only as a receptor of water. This condition

can be accurately simulated by the constant head boundary because it

. excludes the possibility of the constant head cells becoming an excessive

source of water.

5.1.7 Infiltration for Existing>ConditioﬁS

An avérage infiltration for the aquifer tributary to the Ramapo
River (primary aquifer) was assumed as 0.003 ft/day ("Evaluation of Ramapo
Valley Well Field Management Techniques by RVAM Simulation", LBG Inc. July
1982) .

The infiltration to the section of aquifer tributary to the Torne
Brook (secondary aquifer) was unknown at the beginning of simulation and
constituted one of the calibrated parameters. This approach was chosen

due to the high variability of the site’s geomorphology (variable slopes,

.cover types, presence of gullies) that would make a before-hand assessment

difficult.

The values resulting from the calibration process discussed in

Appendix P.3 are generally in agreement with the field measurements,

5.1.8 General Flow Regime

o ‘The calibrated model is considered to be representative of
generalized conditions at the site, and not a detailed
. investigation into the complex hydrogeology of a site with

~over a 200-foot drop in head, spanning two aquifers.
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Upper Aquifer (Layer 1)

Across the modeled area, lateral flow is generally concurrent
with the slope of the terrain toward Torne Brook. Torne Brook
is a topographic low between the landfill and the land between
the brook and the Ramapo River, and was estimated to discharge
- at approximately 16 cfs near its mouth. Much of the flow in
the overburden is intercepted by the leachate collection

system along Torne Vadlley Rd.

In the southern portion of the modeled area, flow is directed

towards the Ramapo River.

Bedrock Aquifer (Layer 2) -
. In the bedrock aquifer, flow is directed from the mountains
towards the Ramapo River. It is not influenced by Torne Brook

or the leachate collection system.

Vertical Flow

The very low vertical conductance obtained from the
calibration process suggests that the two aquifers are not
- hydraulically connected. However, since the fractured:bedrock
was modeled as a porous media, vertical flow has to be
regarded as an areal average. In reality it takes place
through sparsely distributed fractures in the bedrock and its
real velocity is much greater than the one suggested by the
average flow. This is of significant importance in
considering the migration of'contaminants offsite, for which
the real flow velocity will have to be obtained by considering
the effective porosity of the fractured bedrock. This vas

done for contaminant transport calculations.

Throughout most of the site, the hydraulic heads in the upper

aquifer are greater than in the bedrock aquifer. This creates
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downward flow by which the contaminated leachate from the
waste layer can potentially enter the bedrock aquifer. Small
areas of the upward flow occur in the vicinity of URS MW-8 and

MW-10 and were re-created by the model.

The summary of the parameters resulting from the calibration process

and the hydrogeology of the site is presented below.

Layer 1 (Upper Aquifer) Layer 2
(Bedrock
Aquifer)
Primary Secondary Waste

Kh [CM/S] 1E-3 - 3E-3 | 0.3E-4 - 1E-4 | 1.4E-5 - 1E-4 | 1.6E-5 -2E-5

Kv [CM/S] 1E-4 - 3E-4 | 0.3E-5 - 1E-S | 1.4E-6 - 1E-5 | 7E-7 - 12E-7

Saturated | 10-30 10-30 : up to 60 25
Thickness

(ft]

Recharge 13.1 4.4 22-44 ’ NA
[in/yr] '

The parametérs are considered to be representative of steady state

conditions at the site and used to define existing conditions.

5.1.9 Infiltration For Capped Conditions

In order to evaluate the influence of capping the site with either
a NYS Part 360 cap or soil cap on the regional flow patterns and leachate
quantities, an infiltration analysis was performed using the USACOE HELP

computer model.

The HELP model was applied to the site using default climatological
data for thé.S-year simulation period from 1975 to 1979. Edison, New
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Jersey weather station was used, being the closest location to Ramapo for

‘which a set of default climatological data was available.

The model allows for four types of layers: vertical percolétion
(topsoil, wastes), lateral drainage (sand), barrier soil (clay) and
barrier soil with liner (such as HDPE). Soil parameters can be either

user-generated or program-generated (default).

The Part 360 cép was modeled as foIlows:A

Layer Description | Thickness | Layer Type for‘Modeiing Purposes
‘Topsoil . 6" Vertical percolation
Fill 24" Vertical percolation or lateral
drainage
Sand 12" Lateral drainage (optional)
Clay 18" Barrier soii

Also, the potential impact of a gas venting layer consisting of 12

inches of sand was investigated.

Input parameters required for defining the layers include:
‘thickness, hydraulic conductivity, porosity, field capacity, wilting point -
and initial wéter content. As specific details of a cap design are not
finalized, default values for topsoil, fill, drainage, and barrier layers

as suggested by the model documentations were used.

The following values were obtained based on the HELP simulations for

Part 360 capped conditions:
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Inches/Year $ of Yearly Rainfall
7 Runoff - 0.5-8.4 : 1-16%
Evapotranspiration | 31.3-33.9 - 60-65%
Lateral Drainage 6.3-18.8 12-36%
Infiltration 3.1-3.7 . 6-7%

The results indicate, that the amount of rainwater iﬁfiltrating
through the cap and Yeaqhing the groundwater will be reduced to 3.1-3.7
inches per year from the approximate 50 inches/y: which precipitates.
This equateszto approximately 11 gallons/minute over the entire iandfill
area. The infiltration for existing conditions, based on the results of
the calibrated groundwater model, displays a very high spacial

.variability. Throughout most of the site existing infiltration ranges
from 4.4 inches per year in the areas of dense sands to 13.1 inches per
year in the areas of loose sands. In several locations, however, it
‘reaches 22 to 44 inches per year. This is due primarily to two factors:
high perﬁeabilities of refuse in the unvegeﬁated portions of the landfill
and the accumulation of offsite surface water runoff in the flatter areas.
Locations of high infiltration areas are: the northern and southern lobes

and the gully east of the southern lobe.

For a soil cap, which consists of the same HDPE membrane over the
northern and southern lobes, and soil covering the sideslopes of the
landfill, the following was estimated. Infiltration through the
éideslopes_would be.similar to existing conditions, as a general fill
material would be used, and the grading plan for the most part would
remain the same. Infiltration through the HDPE would be equivalent to the
Part 360 cap on the lobes. Approximately 18.5 gallbns/minute would

“infiltrate to the groundwater over the entire landfill area.

\
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5.1.10 Simulation 1 - Existing Conditions

The purpose of this simulation was to establish the regional flow
pattern and point out the problem areas. The results indicate that most
of the offsite flow is intercepted by the deep collector within the
overburden aquifer. However, portions of the deep collector are

periodically exposed above the water surface. In the vicinity of wells

MW-8, MW-3, MW-4 and MW-6 the water is_draining from the deep collector

and flowing underneath to Torne Brook. The estimated leachate collection
rate in the deep collector is 29 gpm. The estimated amount of surface
water collected in the shallow subsurface collector and the surface water

collector is therefore 26 gpm.

This calibrated model was used as the baseline for comparisons
between potential remedial technologies. Remedial technologies selected

~.in the Feasibility Study (FS) were super imposed on the groundwater flow

system to evaluate their impact and effectiveness for long term conditions

as detailed in the FS.

5.2 Contaminant Transgbrt

In order to evaluate the potential for offsite migration of
contaminants from the Ramapo Landfill to the potential receptor identified
as PW-1, a contaminant transpprtbanalysis was performed. The aﬁalytical
calculations were based on the field observations and measurements
gathered during the Remedial Investigation and the results of the

groundwater flow model discussed previously.

5.2.1 Approach

The calculations follow a step-by-step approach in attempting to
trace the propagation of contaminants from the onsite fill to PW-1.

First, the groundwater contour maps generated by the flow model were
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analyzed in order to determine the pathways by which the contaminants can

reach PW-1. Second, the propagation of contaminants along those pathways

is traced using analytical methods of calculation. Also, the effects of
pumping in well PW-1 are estimated based on the constant discharge,

transient, unconfined case.

The results of the groundwatér flow model provided a basis for the

contaminant transport model. Simulation 1 was used as representative of

existing conditions to determine the groundwater flow patterns in the

area.

5.2.2 Calculation of Contaminant Concentrations

The potential migration pathways were determined in the previous
section based on the results of the groundwater flow model and the

analysis of the operation of well PW-1. The contaminant concentration

along these pathways was described using the analytical techniques and

utilizing the aquifer parameters obtained both from the calibrated

_groundwater model and the RI field investigation.

o Bedrock aquifer directly underneath the landfill
As determined earlier, there is a potential for leachate from
the Ramapo Landfill to enter the ﬁnderlying bedrock aquifer.
The vertical velocity was estimated at 1.2E-5 ft/day. The
contaminant  concentration within the leachate was
conservatively assumed to be equal to that directly in the
landfill. The éccumulation of the pollutaht in the bedrock
aquifer was modeled utilizing a 1l-Dimensional steady-state
maés balance approach, with the ¢ontaminatéd leachate treated
as a distributed source over the length of 1500 ft. The
results indicate the concentration of the contaminant in the

groundwater within the bedrock aquifer at the downgradient end
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.of the landfill of about 12% of the leachate concentration
within the landfill. S

Bedrock aquifer from the downgradient end of the landfill to

PW-1

In this area, éontaminant propégation was modeled utilizing a
l-Dimensional transient convective~dispersive'equatioh (Bear,
1979). The downgradient end of the landfill was assumed as a
starting‘point and PW-1 500 ft to the west was the ending
point of the simulation. The properties of the aquifer were
- assumed after the.field'invespigation findings for two wells

.in the immediate viecinity: URS MW-8 and URS MW-9. The

average hydraulic conductivity of the bedrock based on the

slug and pressure tests is 8E-4 cm/s,  and the hydraulic
gradient determined from monitoring levels in MW-8 and MW-9

is 0.025 ft/ft. The porosity of the fractured bedrock was
| assumed as 5% which is an average value for fractured
crystalline rock as given in "Groundwater and Wells"
(Driscoll, 1987). Those parameters give an average effective
velocity of the groundwater flow of 1.15 ft/day. Different
values of the hydrodynamic dispersivity were used ranging from
1 meter to 100 meters (Freeze & Cherry, 1979). The initial
concentration of the contaminant at the starting point was
assumed as 128 of the concentration in the landfill as

discussed in the previous section.

The results of the model indicate that the concentration of
contaminant at the ending point (directly underneath PW-1)
reaches the steady-state concentration equal to that of the
starting point (downgradient edge of the landfill) after 2 -
10 years, depénding on the value of the hydrodynamic

dispersivity used. Since the landfill has been operationalv

for a much longer period of time, it can be assumed that
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steady-state conditions are present and that the concentration

of contaminant in the bedrock beneath PW-1 is equal to about

12% of the concentration of the contaminant in the landfill.
‘Assessment of the contamination of well PW-1 )

The steady-state withdrawal rates in well PW-1 are sufficient
to cause upward flow. The influence of the nonsteady pumping

was also investigated.

"Ihe hydfégeology in the immediate vicinity of PW-1 was based
on the boring log from MW-9, about 100 ft from PW-1 as both of
these are locatéd within the Ramapo Valley aquifer. The
thickness of the saturated zone in the upper aquifer is about
32 ft. Sinée the formation consists of Both dense and loose
sands, the average hydraulic conductivity of 10 ft/day was
used based on the groundwater model. The effective porosity

was assumed as 30% (Bear, 1979).

Using the formula for the drawdown in a pumping wéll screened
in an wunconfined aquifer, the‘ vertical gradients Qere
evaluated for different pumping conditions (Bear, 1979). It
was determined that upward flow from the bedrock will start
for pumping cycles of 15 gpm which continue for over 67
minutes. (A cycle was assumed to last as long as it takes to
fill up a 1000 gallon tank, e.g., for a cycle of 20 gpm over
50 minutes, the contribution of the bedrock water will create
a contaminant concentration in the well water of about 6E-5 of
the concentration in the landfill reduction of 5 orders of

magnitude.)
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5.2.3vSummarx

Based on the results of the contaminant Eransport calculations, the

following conclusions can be made:

o Downward gradients prevail across the site and the
contaminated groundwater from the landfill is infiltrating
into the lower (bedrock) aquifer. Therefore, the bedrock
aquifer underneath the landfill provides the potential for
contaminant migration. As there is no barrier restricting
groundwater movement within the bedrock aquifer, the
contamination may migrate.tdwards residential well PW-1 and
the Ramapo River. it is estimated that at the present-time,
groundwater within the bedrock aquifer beneath well PW-1
‘contains a contaminant concentration of about 12% of that

direétly within the landfill.

o Estimated withdrawal fates in well PW-1 are too small to cause
significant upward flow from the bedrock aquifer. Ié was
estimated that, depending on the withdrawal rates assumed, the
concentration of contaminanté in PW-1 can vary from zero to
6E-5 times the concentration of contaminants within the waste
area. Therefore, it is questionable whether well PW-1 is
actually being impacted by the contaminants in the bedrock

aquifer.
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6. BASELINE RISK ASSESSMENT
6.1. Introduction

6.1.1 Objectives and Scope

The pﬁbliC‘health risk assessment presented in this chapter is an
analysis of the potential adverse health effects caused by the release of
contaminants from the Ramapo Landfill site in the absence of remedial
‘measures. As such, it may be claﬁsified as a no-action, or "baseline®
health fisk assessment (HRA). This baseline HRA addresses both cufrent

and reasonably foreseeable future uses of the Ramapo Landfill site.

The following baseline risk assessment must be regarded as an
integral part of the RI and FS for the Ramapo Landfill site. It utilizes

data and information provided by site characterization activities of the

RI, and in turn generates an assessment of human health risk which serves

as one of the principal criteria for determining whether, and to what

degree, remedial action may be required at the site as discussed in the

FS.

This baseline HRA for the Ramapo site follows the general format and

procedures set forth in USEPA's Risk Assessment Guidance for Superfund
(RAGS) (EPA 540/1-89-002). In particular, the HRA will include the

following five major steps:

Selection of Potential Chemicals of Concern
Exposure Assessment
Toxicity Assessment

Risk Characterization

v W

Uncertaingy Analysis
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Each of these. steps 1s presented sequentially in Sections 6.2
through 6.6. Please note that all tables in Chapter 6 have been included

at the end of the chapter.

6.1.2 Site Background

The Ramapo Landfill was operated as a sanitary landfill from
approximately 1971 to 1984. Although 1andfilling operations have ceased,
the site is currently being used as a compaction facility by the Town of
Ramapo. Trash and debris is weighed at a weigh station/guard house along
Torne Valley Road and compacted at the Baler Building, located in the
northeastern corner of ;he'site. In generél, the compaction facilitiés
operate 40 hours per week. The site is patrolled for security reasons
during off hoﬁrs. In addition, a leachate collection system diverts
surface and subsurface leachate from the landfill to a pond in the
souﬁhwestern corner of the site. This pond is used as a holding basin

prior to discharge to the Suffern Wastewater Treatment facility.

(Please note that the use of the words onsite and offsite throughout
this report are to depict the area within the property lines shown on
Plate 1, and are not intended to convey the meanings defined in the

National Contingency Plan (NCP).)

The land surrounding the site is rugged, heavily wooded, and
éparsely popﬁlated. There is no residential development in the pro#imicy
of the site along the north, south, or east boundaries. However, there
are residences located near the western boundary. The closest residence
is located within 500 feet of the site along the west bank of Torne Brook.
The land between the residences and the landfill is heavily wooded and the

residents'must'cross Torne Brook to access the site. (A road leads from

the residence§ to the landfill.)
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The landfill and surrounding area are zoned for industrial use. The
Town of Ramapo expects to operate the compaction facilities into the‘near
future. Planned development of the site into the distaﬂt future; whether
industrial of residential, is unknown. However, the Town of Ramapo has

stated that it has no plans to modify industrial zoning in the areas

adjacent to the landfill.

The Ramapo Rivér, a New York State Class A stream, is located
approximately 300 feet from the southwest corner of the Qite. Torne
‘Broék, a Class B stream, is located along the site’'s western boundary, and
discharges into the Ramapo River near the southwest corner of the site.
It is reported that the Ramapo River is used, without authorizatioﬁ, for
recreation (at "Flat Rock" off Torne Valley Road, approximateiy one

quarter mile downstream of the site).

'~ Groundwater is used by residents in areas south and west of the
site. Two ﬁrivatg;wells (identified as PW-1 aﬂd PW-2 on Figure 1-2) are
located within 1,200 feet of the landfill across Torne Brook. These wells
supply épproximately 55 people. Four production wells from the Ramapo
Valley Well Field are located within 1,500 feet of the landfill, across
the Ramapo River. These wells and a series of others operated by the

Spring Valley Water Company supply over 200,000 people.

6.2 Identification of Chemicals of Potential Concern -

6.2.1 Nature and Extent of Contamination

The nature and extent of contamination at the Ramapo Landfill site
was discussed in Chapter 4 (entitled Environmental Quality) of the RI
feport. This section, which is based upon Chapter 4, includes a summary

. discussion of each environmental medium evaluated in the baseline risk

-assessment.
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Groundwater well clusters GW-1 through GW-4, and GW-6 through GW-8,
were installed and sampled aiong the downgradient edge of the landfill to
determine the nature and extent of groundwater‘contamination migrating off
site. A background well cluster GW-5 was installed in an upgradient
undisturbed area along the eastern boundary of the site. Saﬁples from
wellncluster GW-9 and the pump house located on an adjacent property were
taken to assess the impact of omnsite contamination on privéte well PW-1
which is used by residents of Torne Brook Estates. Two rounds of
groundwater samples were taKen. The first-round samples were analyzed for
TCL parameters. Second-round samples were also analyzed for TCL
parameters but the volatile organics were analyzed according to Method
524.2 in order to achieve lower detection limits (at'the request of the
NYSDEC). This method includes analysis for some volatiles not ordinarily
included on the TCL, therefore additional organic contaminants were
detected at low concentratioﬁs. However, the only organic compound
detected at GDT-1 from the private water supply syétem was

tetrachloroethene, at 0.6 ppb.

Surficial soil/waste samples were collected from areas of suspected

contamination, such as where there were high HNu readings from the soil

gas survey or where there was an indication of past waste storage or

‘disposal activities at the site (i.e. leachate holding basin). Samples

were also taken in areas of current activity such as the pistol range,
weigh station and the Baler Building. One background sample, SPS-9, was
collected in an undisturbed (forested area where no landfill activities

have taken place) near the eastern boundary of the site.

An air monitoring study was conducted during the second phase of
field activities to determine the type, concentration, and dispersion of
airborne contaminants present at the landfill. The air monitoring study
included monitoring of "hot spots" outlined in the pre-RI soil gas survey.

Point source monitoring consisting of background, point source (Piezometer
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1), and receptor area (Baler Building)'locations downwind of prevailing -

westerly winds.

The analytical data generated during the RI have been audited, and
the results validated in accordance with procedures outlined in the site
work plans. Data.Usability Reports for both rounds of analysis are

presented in Appendix J.

6.2.2 Chemicals of Potential Concern Used for Quantitative Assessment

Data presented in Chapter 4 of this RI were used to compute averages
(arithmetic mean) and to idéntify ﬁaximum concentrations of contaminants
in each medium for both onsite and background sources. These values were
utilized in accordance with other criteria discussed below to select
contaminants (chemicals of potential concern) for inclusion in the
baseline health risk assessment. These average and maximum concentrations
were subsequently empldyed:to determine exposure point concentrations for

use in the exposure assessment (Appendix Q.

6.2.2.1 Groundwater

A list of organic and inorganic chemicals detected in the three
groundwatef aquifers ‘at the Ramapo Landfill site, as well as their
frequency of detection, sample quantitation limit ranges, and onsite and
background,'concentrations are presented in Table 6-1. The average

concentrations (used for background concentration and onsite concentration

for inorganics only) were calculated using detected concentrations and

one-half the sample quantitation limit for samples in which the chemicals
were not detected. Sample quantitation limits are detection limits that
have been adjusted to account for preparation or analytical method (e.g.

dilution, or use of a smaller sample aliquot) if required.
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The chemicals listed in Table 6-1 were evalﬁated and chemicals of

potentiél concern (CPCs) were selected based upon the following criteria:

_1) The chemical was detected in at least one sample during either

sampling round; and -

2) The maximum concentration in the onsite (downgradient) wells
must be one order of magnitude greater than the mean concentration in the

upgradient (backgrbund) groundwater samples for organic chemicals; and

3) The mean concentration in the onsite samples must be one order
of magnitude greater than the mean concentration detected in the

upgradient groundwater samples for inorganic chemicals. -

Background concentration and onsite coﬁcentration<were compared
within each of the aquifers (i.e., shallow, intermediate, and bedrock).
In comparing these values, a nondetect value in backgroﬁndr was
conservatively assumed equal to zero i.e. any chemical detected on site
but not detected in background was considered a CPC. By comparing
background‘and onsite concentrations within each aquifer, more chemicals
were selected as CPCs than if concentrations from all aquifers had been
averaged together prior to the comparison. This conservative approach was
utilized so as not to unduly eliminate chemicals attributable to the site.

In addition, comparison of background and onsite concentrations for

organics was more conservative than for metals since maximum rather than'

average onsite concentrations were utilized for comparison. This more
conservative approach was used because the TCL organic compounds are not
naturally occurring in the environment and are not normally expected to be

present.

Based upon the above-referenced criteria, groundwater CPCs were

selected as presented in Table 6-2. Although chromium (trivalent),

~aluminum, barium, calcium, copper, iron, nickel, potassium and zinc do not
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-meet the criteria established above, they have also been selected as CPCs

at the request of the NYSDEC and USEPA.

6.2.2.2 Soil/Waste

A list of organic and inorganic chemicals detected in surficial
soil/waste samples at the Ramapo Landflll is presented in Table 6-3. Also
1nc1uded in this table are sample quantitatlon 11m1t ranges, sample
frequency, onsite concentrations (max1mum concentration for organic
compounds and average concentration for 1norgan1c chemicals) and the

concentratlons in the background sample SPS-9.

‘The chemicals listed in Table 6-3 were evaluated and CPCs were

selected based upon the following criteria:

1) The chemical was detected in at least one sample during either

sampling round; and

2) The maximum concentration in the onsite surficial soil samples
~exceeds the background (SPS-9) concentration by one-order of magnitude for
organic chemicals; [Since no organics were detected in the background soil
‘samples, all organics detected in soil are included in the baseline‘HRA]

and

3) The mean concentration in the surficial soil samples exceeds
the background (SPS-9) concentration by one order of magnitude for

inorganic chemicals.

Based upon the above-referenéed criteria, Table 6-4 presents the

soil CPCs.
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6.2.2.3 Air

During air monitoring, -an upwind background sampling point was
established at PSR-l. However,>a true background for air quality analysis
based on one sampling event is extremely hypothetical, since air quality
is subject to many dynamic forces (e.g., windspeed and direction,
temperature inversions, localized wind currents, etc.). Consequently,
comparison of onsite samples with background samples was not used as a
criterion for CPC éelection for air, and all compounds detected in air

were used in the baseline health risk assessment as shown in Table 6-5.

6.3 'Exgdsure Assessment

The purpose of this exposure assessment is to-estimate the type and
magnitude of potential human exposures to chemical compounds present at
the Ramapo Landfill site. Ultimately, this purpose is achieved by
estimating an exposure dose for each pathway and.é5ch onsite contaminant.
The process includes: firét, identification of potential human exposure
pathways under existing and future-use scenarios; second, estimation of
contaminant concentrations at the point of potential human exposure; and
third, application of assumptions and exposure parameters to estimate an

exposure dose for each selected pathway.

6.3.1 Exposure Pathways

An exposure pathway is the mechanism by which an individual or
population is exposed to contaminants at or originating from a site. Each
pathway includes a source or mechanism of release from a source, an
exposure point, and an exposure route (e.g., ingestion). If the exposure

point differs from the source, a transport/exposure medium is also

necessary.
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At the Ramapo site, exposure pathways -have been developed for
current (existing) and potential future land use scenarios. It should be
noted that, as a baseline health risk assessment, this entire evaluation
addresses potential human health risks under current conditions, i.e., in
the absence of remedial measures. The current and future risks calculated
in the following sections are predicated upon the assumption that site

~conditions remain as they are into the foreseeable future.

6.3.1.1 Current Land Use

Potential human exposure pathways under the current (existing) land

use scenario are classified as residential, recreational (trespass), or

industrial/commercial. (The site is not open for public recreational use,
therefore, a recreational user would be a trespassser.) - Tables 6-6
through 6-8 show exposure pathways under each of these classifications

that have been identified and will be evaluated as part of the baseline

HRA under the current land use scenario. These exposure pathways are-

discussed in more detail below.

a. =~ Soil/Waste - Persons accessing to the site by trespassing
could be exposed to surficial soil/waste at any poinﬁ on the site. Both
short-term (child) and iong-term (adult) exposure have been evaluated
under this trespass scenario. Under the trespass scenario, it was assumed
that children age 6-11 would be subject to short-term exposure. Younger
children were not evaluated because the 1likelihood of such children
trespassing on site is considered minimal. Since the site is still
utiliied for trash compaction, employees may also be exposed to

contaminants in onsite soil/waste under the current industrial land use

scenario, All exposures would result from direct contact with the
soil/waste, and subsequent incidental ingestion and dermal absorption of
contaminants. '
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b. Groundwater - Local residents are currently utilizing
downgradient wells in the overburden for drinking water. Therefore, under
the current residential land-use scenario these residents may be exposed

to groundwater contamination via ingestion.

c. Air (Outdoor) - Persons trespassing on the ‘site for

recreational purposes could be exposed to contaminants volatilizing from

the landfill at any point on the site. Both short-term (child) and long-
term exposure have been evaluated under this recreational trespass
scenario.. Employees cdrrently'working on the site could also, during
normal operating hours, be exposed to contaminants volatilizing from the

landfill, under the current industrial use scenario.

d. Air (Indoor) - Under the current residential land-use
scenario, nearby residents using groundwater could be exposed to
contaminants volatilizing from groundwater during showering. All

exposures to air would be via inhalation.

e. ~ Surface Water - Concern has been raised regarding potential
exposure to contaminantsAin surface wétér at a recreation area, i.e. Flat
Rock, located downstream of the site in the Ramapo River. However, data
collected during the RI indicéﬁé that this exposure pathway is not
significant when compared to other pathways utilized for the quantitative
assessment of risk. This exposure pathway is discussed qualitatively in

Section 6.6 - Uncertainty Analysis.

6.3.1.2 Future Land Use

Tables 6-9 and 6-10 show residential and .industriai/commercial
exposure pathways for an unremediated site under the future land use

scenario. The basis for selection of these routes is discussed below.
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a.  Soil - Persons living on site in the future would generally be
exposed to site soil contamination at a greater frequency than those
persons using the site under the recreationallﬁrespass scenario. Both
short-term (child) and long-term (adult) exposure were evaluated under the
future-use scenario. Under the future land use scenario, younger children
(0-6 years) who were not considered in the current use scenario, since
they would not be likely tresspassers, were utilized to assess risk in
order to generate a more conservative assessment. Residents could be
exposed to contaminants at the surface or in the subsurface after
earthmoving operations associated with residential construction or usage.
However, since $ub5urface samples were collected from the perimeter of the
landfill rather than directly on site during the RI, only surface soil
samples, which include wastes, wefe utilized to evaluate the future land
‘use scenafio. Worker exposure to soil contamination in the future is
expected to remain the same as at the present since exposure frequency is

expected to remain the same.

’ b. Groundwater - Under the future 1and: use scenario, both
residents 1living on site and employees working on site would be
potentially exposed to groundwater contamination via ingestion. The
concentrations of contaminants in groundwater utilized for the futurg-usé
scenario are significantly greater than for the present-use scenario since
it is assumed that contamination is not attenuated by transport

downgradient to offsite receptors.

c. Air (Outdoor) - Persons living on site in the future-use
scenario would generally be éxpectéd to be exposed to contaminants

volatilizing from the landfill with greater frequency than those using the

site under, the recreational trespass scenario. However, exposure

frequency for employees'working on site is expected to remain the same.

d. Air (Indoor) - Indoor exposure to contaminants volatilizing

from groundwater used for showering is an exposure pathway under the
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future land use as well as the current land usevscenarioﬂ However,
exposure concentrations will be significantly higher since onsite
concentrations in groundwater' are Significantly higher than the
concentrations modeled for downgradient receptors under the present-use
scenario. While the future.hse assessment considers children ages 0-6,
the shower exposure considered only 2 years (age 4-6). This was done
since it is considered unlikely that children ageslo-4 will be taking

showers.

6.3.2 Exposure Concentrations

In order to quantify health effects, it is necessary to establish
the concentration of each potential chemical of concern at the point(s)
where it comes into contéctAwith a human receptor (i.e., along a completed
exposure pathway). In this study, exposure concentrations were derived
from monitoring data, modeling data, or a combination of both monitoring
and modelihg data. The methods for determining the exposure concentration
utilized for each medium are summarized below. [A more detailed
description of exposure point concentration determination is included in

Appendix Q.]

a,. Soil/Waste - Exposure concentrations for soil/waste are based
solely on monitoring data. In general, because of the uncertainty

associated with estimation of exposure concentrations, the exposure
concentration in soil is the upper confidence limit (i.e. the 95 percent
upper confidence limit) on the arithmetic average for all surficial soil
samples except SPS;S and SPS-9. SPS-9 was not used since this sample is
a background sample. SPS-5 was not used since this sample was taken from
a waste pile that was removed during the course of this RI. .For chemicals
where the upper confidence_liﬁic on the arithmetic average was higher than
the maximum concentration (because one-half the sample quantitation limit

was used for non-detected values) the maximum concentration was used as

the exposure concentration.
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b. Groundwater - Exposure concentrations at the nearest private

well (PW-1) were analytically modeled and utilized to evaluate risk under

the current land-use scenario. Evaluation of water level measurements

indicates that groundwater flow in the upper (overburden) aquifer is
intercepted by Torne Brook, and that consequently it will not impact
private wells which are all separated from the landfill by Torne Brook.
Therefore, the modeled pathway for transport of groundwater from the
landfill to the nearest receptor consisted of the following elements: 1)
vertical migration of contamination from the overburden to the upper

fractured zone of bedrock; 2) horizontal transport of contamination in

fractured bedrock to the pdint of exposure (beneach PW-1); and 3)

vertical contaminant migration upward from the bedrock, resulting from
pumping of water from the overburden. Based.on this pathway, modeled
exposure concentrations at PW-1 are approximately 0.0l percent of the
chemical concentrations in onsite groundwater. Chemical concentrations on
site were estimated as the 95th percent upper confidence limit on the
arithmetic average for all groundwater samples or the maximum
concentration where the upper confidence limit on the arithmetic average
exceeded the maximum concentration. For the future-use scenario the
onsite concentrations were utilized as exposure concentrations. A more
detailed déscription of the groundwater model is presented in Appendix

P.3.

c. Air (outdoor) - Exposure concentrations utilized to evaluate

exposure to chemicals volatilizing from the landfill are based on
monitoring data. The exposure concentration used is the 95th percent
upper confidence limit on the arithmetic average of all air samples

(except background) collected during the RI.

d. Air (indoor) - The exposure concentrations utilized for

chemicals volatilizing during showering were modeled based on groundwater

concentrations. The transfer of chemicals from groundwater to air was

modeled ' by utilizing compound-specific parameters (i.e. diffusion
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coefficients in air and water and Henry’s law constants) and values for
volume of water used during showering, and the volume of the shower
determined from the literature. A more detailed description of the shower

model is presented in Appendix Q.

-6.3.3 Estimation of Chemical Intakes

The exposure dose, or intake, is defined as the mass of'a substance
given to an organism and in contact with an exchange boundary (e.g.,
lungs) per unit body weight per unit time. Units for exposure intake are
typically milligrams per kilogram-day ’(ﬁg/kg-day). Exposure dose 1is
calculated by dividing the total amount of chemical exposure (mg) by body
weight (kg) and exposure time (days). The .total amount of chemical
exposure is based upon chemical concentration in the environmental medium
of concern, relative absorption factor of the chemical, and a number of
intake variables expressing the frequency, duration, and magnitude of
exposure} These intake variables are selected conservatively, so that, in
combination, they produce an estimate of the reasonable maximum exposure
for each particular exposure pathway. The following discussion indicates,
for current and future land use, how exposure dose has been calculated for
each exposure pathway at the Ramapo Landfill site. Note that for many
exposure pathways an average daily exposure dose has been calculated for
both chronic.(lifetime) and subchronic (childhood) exposure.  Chronic
eﬁposure dose is used to quantify carcinogenic health effects, whereas
both chronic and subchronic doses are considered in evaluating

noncarcinogenic health effects.

Intake_eqﬁations for each major exposure pathway are presented
below. The numerical values for the variables used in each intake
equation and the intakes calculated for each Vequsure. pathway are
-presented in Tableé 6-11 through 6-20. For the purpose of clarity,
separate tables were developed for noncarcinogenic (non-cancer-causing)

and carcinogenic (cancer-causing) chemicals. Therefore, two tables are .
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presented for each exposure pathway. The>list of chemicals included in

each of these two categories and the method used to determine the chemical

classification is presehted in Section 6.4.

1. Ingestion of Soil
Equation:

Intake (mg/kg-day) = CS x IR x CF x FI x EF x ED

BW x AT

Where:

cs

IR
" CF
FI
EF
ED
BW

AT

Chemical Concentration in Soil (i.e., the 95th percent upper
confidence limit on the a;ithmetic-average for surfaCe soil
samples - mg/kg). |

Ingestion Rate (mg of soil/day)

Conversion Facﬁdr (107® kg/mg)

Fraction Ingested from Contaminated Source (unitless)

Exposure Frequency (days/year)

Exposure Duration (years)

Body Weight (kg)

Averaging Time (ﬁeriod.over which exposure is averaged - days)

Excluding concentration, all variable values except exposure

frequency and a child’s body weight are derived from Risk Assessment

‘Guidance for Superfund (RAGS) (USEPA, December 1989). The child's body
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1weight was obtained from the Exposure Factors Handbdék (USEPA, July 1989).

Exposure frequency is based on direction provided by USEPA Region II in
telephone conference of March 5, 1991. (Variable values originally
specified by URS were reviewed by USEPA. The USEPA disagreed withvsome of

the proposed values therefore, some of the values were changed to those

specified by the USEPA and subsequently’utiiized throughout the HRA.) The

numerical values for variables used to calculate intake for ingestion of
carcinogenic and noncarcinogenic chemicals in soil are presented in Tables

6-11 and 6-12, respectively.

2. Dermal Contact with Soil
Equation:

Absorbed Dose (mg/kg-day) = CS x CF x SA x AF x ABS x EF x ED
. BW x AT

Where:

CS = Chemical Concentration in Soil (i.e., 95th percent upper
confidence limit on arithmetic average for surface soil
samples - mg/kg)

CF = Conversion Factor (107 kg/mg)

SA = Skin Surface Area Available for Contact (cm?/event)

AF = Soil to Skin Adherence Factor (mg/cm?) o

ABS = Absorption Factor (unitless)

EF = Exposure Frequency (events/year)

ED = Exposure Duration (years) '

BW = Body Weight (kg)

AT = Average time (period over which exposure is averaged - days)
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Excluding concentration, all variable values except a child's body

weight, exposure frequency, and absorption factor were_deiiVed from RAGS. .

Exposure frequency and a child's body weight were determined in the same
manner as for soil ingestion. The absorptioﬁ factor is based on

Assessment of Health Risk from Exposure to Contaminated Soil (Hawley,

1985). All numerical values for variables used to calculate intake for
carcinogenic and noncarcinogenic chemicals in soil via dermal contact are

presented in Tables 6-13 and 6-14, respectively.

3. Ingestion‘of Groundwater

Equation:

Intake (mg/kg-day) - CW x IR x EF x ED
o BW x AT

. Where:

cw

Chemical Concentration in Water (the 95th percent confidence
_ limit on the average for future use or a modeled concentrétion
for present use - mg/liter)
IR = Ingestion Rate (liters/day)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
BW = Body Weight (kg)

AT = Average time (period over which exposure is averaged - days)

Excludiﬁg concentrations,vall variable values except a.child’s body
weight and ingestion rate were derived from RAGS. Values for a child’s
body weight and ingestion rate were obtained from the Exposure Factors
Handbookv(USEPA, July 1989). Numerical values for all variables used to

calculate intake from groundwater ingestion for carcinogenic and

noncarcinogenic chemicals are presented in Tables 6-15 and 6-16,

respectively.
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4, Inhalation  of Vapor-Phase Chemicals (Qutdoors on_or near

Landfill
Equation:

Intake (mg/kg-day) = CA x IR x ET x EF x ED
BW x AT

~

Where:

CA = Contaminant Concentration in Air (i.e., 95th percent upper
confidence limit- on arithmetic average for air samples -
mg/m’) | | |

IR = Inhalation Rate (m’/hr)

ET = Exposure Time (hours/days)

EF = Exposure Frequency (days/year)

ED = Exposure Duration (years)

BW = Body Weight (kg)

AT = Average time (period over which exposure is averaged - days)

For this pathway, values for exposure time and exposure frequency
were providéd by USEPA Region II in a March 5, 1991 telephone conference.
The body weight and inhalation rate for a child were derived from the
Exposure Factors Handbook (USEPA, Ju1y11989), All other variable values,
excluding concentration, are presented in RAGS. Numerical values for
variables uséd to calculate intake of carcinogenic and noncarcinogenic
chemicals via inhalation of vapors from the 1andfill'are presented in

Tables 6-17 and 6-18, respectively.
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5. Inhalation of Vapor-Phase Chemicals (Indoors while Showering)

Equation:

Intake (mg/kg-day) = CA x IR x ET x EF x ED
BW x AT

Where:

CA = Contaminant Concentration in Air (i.e., modeled concentration
based on groundwater concentration - mg/m’)

‘IR = Inhalation Rate (m3/hour) .

ET = Exposure Time (hours/days)

EF = Exposure Frequency (days/year)A'

ED = Exposure Duration (years)

BW = Body Weight (kg) '

AT = Average time (period over whichvexposure is averaged - days)

For this pathway, variable values for inhalation rate, exposure
time, exposure duration, adult body weight and averaging time are as
presented in RAGS. The child’s body wéight was derived from the Exposure
Factors Handbook (USEPA, July 1989). Values for exposure frequency are
based on professional judgement and reflect the concept of reasonable
maximum exposure (RME). Numerical values'for variables used to calculate
intake of carciﬁogenic and noncarcinogenic chemicals via inhalation of
vapors volatilizing while showéring are presented in Tables 6-19 and 6-20,

respectively.

6.4 Toxicity Assessment

The chemicals of potential concern identified from media collected

at the Ramapo Landfill site may be categérized by their relative health

risks. Risks are divided into carcinogenic and noncarcinogenic effects,
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with noncarcinogenic chemicals further subdivided into chronic and

subchronic categories; USEPA has defined toxicity constants to be used in

~evaluating these risks.

_ Toxicity data (with the exception of PAHs) for this risk assessment
was collected following the hierarchy described by USEPA. First,
Integrated Risk Information System (IRIS) was consulted through an on-line
computer linkage. Second, when information was not available on IRIS the
Health Effects Assessment Summary Tables (HEAST) for the fourth quarter FY
1990 were consulted. Third, a list of compounds for which information was
missing was sent via telefax to USEPA Environmental Criteria and
Assessﬁent Office (ECAO). Toxicity data for PAHs were derived from the
Superfund Public Health Evaluation Manual (SPHEM)v[USEPA, 1986]). This is

an interim recommendation of ECAO and was utilized because of the number

of PAHs detected in onsite media. PAHs are discussed further in Section

6.6. Only those values from IRIS, HEAST, oerPHEM are used in this risk
assessment. Tables 6-21 and 6-22 identify from which of these sources

each coefficient was taken, and the date of verification by USEPA.

For evaluating carcinogenic risk from exposure to contaminants, a

‘slope factor (SF) has been established. The SF is a plausible upper-bbund
estimate of the probability of a response per unit intake of a chemical

over a lifetime. SFs are developed for oral intake and inhalation routes

of exposure.

For evaluating noncarcinogenic effects from exposure to

contaminants, the toxicity constants used are the reference dose (RfD) and
reference concentration (RfC). Specific values are developed for chronic

and subchronic RfDs and RfCs.

i Chronic RfDs are derived from the No-Observed-Adverse-Effecﬁ-Level
(NOAEL) for the critical toxic effect and modified by application of
uncertainty factors reflecting the type of study on which the values are
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- based. RfDs are used to estimate risk from oral or dermal routes of

Y

exposure. a

Chronic RfCs are derived in a similar fashion but are based upon

- studies of inhalation exposure. For this reason, calculation of RfCs is

more complex, and therefore RFCs are available for fewer chemicals.

_ Subchronic valués for RfD and RfC are derived in the same fashion as
" the chronic values when suitable less-than-lifetime studies are available.
As of the date of this report subchronic values’have not undergone intra-
agency #érification and #re_not yet available on IRIS, the primary EPA

source of toxicological information for Superfund.

-Since\toxicity information is limited for many chemicals used in ﬁhe
HRA, uncertainty factors are published for noncarcinogenic chemicals.
- These uncertainty factors generally range between 10 and 1,000. A high
uncertainty factor indicates low strength of evidence for the toxicity
value and further indicates that the toxicity value might change if
additional data become available. A low uncertainty-factor indicates that
there is a high degree of confidence in the value and that a change is
less likely should more data become available. Uﬁcertainty factors
associated with noncarcinogenic chemicals’ of greatest concern for the

baseline HRA are‘discussed further in Sections 6.5.3 -and 6.5.4.

6.4;1 Carcinogenic Effects

Table 6-21 summarizes toxicity information for the potentially
carcinogenic chemical compounds which were detected in one or more of the
environmental media at the Ramapo Landfill. For each of these compounds,

the following information is provided:

a. Weight of evidence for carcinogenicity expresses the degreé of

confidence relating to exposure to a given chemical and the likelihood
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that the chemical causes cancer in humans. This weight of evidence is

based upon the following USEPA classification system:

Group A--Human Carcinogen

This category indicates that there is sufficient evidence from
epidemiological studies to support a causal association between an agent

and cancer in humans.

Group B--Probable Human Carcinogeh

This category generally indicates that there is at least
limited evidence from epidemiological studies of carcinogenicity to humans
(Group Bl) or that, in the absence of positive data on humans, there is

sufficient evidence of carcinogenicity in animals (Group B2).

Group C--Possible Human Carcinogen

This category indicates that there is limited evidence of

carcinogenicity in animals in the absence of positive human data.

Group D--Not Classified

This category indicates that there were no data to evaluate or
that the evidence for carcinogenicity in humans and in animals was

inadequate.

Groug E--No Evidence of Carcinogenicity to Humans

This category indicates that there is no evidence of
carcinogenicity in at least two adequate animal tests in different species

or in both epidemiological and animal studies.
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~b.  Slope factor, or cancer potency factor, represents a plausible

upper-bound estimate. of the ﬁrobability of a response per unit intake of
a chemical over a lifetime. This slope factor allows the calculation of
incremental lifetime cancer risk associated with exposure to the chemical
at a known or estimated dosage. Table 6-21 provides separate slope

factors, where applicable and available, for oral and inhalation routes of

exposure. [In the absence of published slope factors for dermal routes of

exposure, the oral slope factor has been applied in this risk assessment

to estimate cancer risk associated with dérmally absorbed chemical doses.]

'c.‘ Referénces, including soufce(s) and déte(s), are pfovided to

indicate the basis for identified slope factors.

d. Tumor site, i.e., type of cancer upon which the slope factor

and weight of evidence are based.

6.4.2 Noncarcinogenic Effects

Unlike carcinogens, noncarcinogenic compounds are thought to have
threshold dosage levels below which adverse effects are not expected.

This section provides information concerning these threshold levels,

Table 6-22 summarizes toxicity information for the noncarcinogenic
chemicals which were detected at the Ramapo Landfill site. [Note that
some chemicals (e.g., arsenic) have both cﬁrcinogenic and noncarcinogenic
effects, and are therefore listed in both Table 6-21 and Table 6-22.] For
each of the Table 6-22 chemicals the followingbinformation is provided

separately for oral and inhalation routes of exposure where appropriate:

a. Toxicity Value, expressed in mg/kg-day for noncarcinogenic

chemicals, generally identifies the threshold'dosage level below which
adverse health effects are not expected. The most common and preferred,

criterion for expressing potency is the reference dose (RfD), which is an
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estimate of the average daily exposure level below which significant, -

adverse noncarcinogenic health effects are not expected.

b. Source(s) of dose-response data.

c. Date(s) of source information.
d. Critical Effect expresses the end point of adverse response

(e.g., liver damage) associated with the exposure to noncarcinogenic
chemicals. Althougﬁ noncarcinogenic health effects for all chemicals are
initially added, regardless of critical effect, this identification is
necessary to indicate the degree of conservatism involved with this

assumption and, if necessary, to subsequently revise it.

6.4.3 Chemicals for Which No Values Are Available

The following chemicals, althdugh identified as being detected in _

the Ramapo Landfill site samples, were not used in any of the risk
calculations due to the lack of published toxicity wvalues. These
.chemicals'include 4 carcinogens: butylbenzylphthalate, lead, nickel, 1,1-
dichloroethane, énd" 15 noncarcinogens: tert-butylbénzene; cobalt,
cymene(p-isopropyltoluene), dibenzofuran, léad, delta-BHC, propylbenzene,
sodium,1,2,4-trimethy1benzene,1,3,5-trimethylbenzene,algminum,calcium,

copper, iron, and potassium.

The remaining chemicals for which some toxicity information is
available were included in pathway-specific risk calculations only when
relevant toxicity information was available for that pathway.

Consequently, only'chemicals_ﬁith toxicity values (noncarcinogens) or

slope factors (carcinogens) shown in Table 6-21 or 6-22 are shown in

subsequent tables for risk calcuiation. ) For example, of 62
noncarcinogenic chemicals, 50 have given chronic RfD values but only 19

have been assigned chronic RfCs. Therefore, many more chemicals have been
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included in risk calculation for pathways involving oral or dermal

exposure than exposure via inhalation.

In general, more information 1is available for each 1listed
carcinogen. This is because the level of data required to classify a
compound as a human carcinogén is usually sufficient to also calculate a

.slope factor. Of 31 carcinogens there, 26 have oral SFs and 24 have

inhalation SFs.

6.4.4 Toxicity Profiles

For each contaminant a tbxicity profile has been prepared that
summarizes physical and chemical as well as toxicological information.
‘Various sources were consulted for this information, and citations are
given where appropriate. These profiles are presented in Appendix Q.

N

6.5 Risk Characterization

6.5.1 Hetﬁod of Analxsis

Health risk is a function of both human exposure and chemical
toxicity. Following from this principle, the risk characterization for
" the Ramapo Landfill site is the process by which the toxicity, or dose-

response, assessment (Section 6.4) is integrated with the exposure

assessment (Section 6.3) to estimate present and potential thréats to
human health posed by contamination at the site. Health risks are
identified for both current and future land-use scenarios. The following
sections describe, fespectively, the carcinogenic and noncarcinogenic
(chronic and subchronic) risks posed by the Ramapo Landfill site under

current conditions, i.e., in the absence of remedial measures.

\
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6.5.1.1 Carcinogenic Risk

- Carcinogenic risk is expressed as the incremental lifetime cancer
risk that could be experienced by an individual or populétion exposed to
contaminants at the Ramapo Landfill site under the exposure scenarios, and
at the exposure doses,. that have been Postulated for the site. This

incremental lifetime cancer risk qorresponds to the upper 95th percentile

confidence limit of the probability (when based on animal data), or to the

maximum likely estimate (when based on human data), of developing cancer
over a 70-year lifetime from exposure to hazardous substances present at

the Ramapo Landfill site. It is computed by the following equation:

Cancer Risk = Exposure Level (mg/kg-day) x Slope Factor
[ (mg/kg-day)™*]"

As indicated by the above equation, incremental lifetime cancer risk
is dimenﬁionless. A risk of 1.0 E-06 for example, indicates that an
individual would incur an additionai risk of 0.000001 (or 1 in one
million) due to his/her exposure to contaminants at a given site.
Alternately, out of a population of one million persons so exposed, this

risk would indicate that one person, on»average, would contract cancer due

to such exposure.

6.5.1.2 Noncarcinogenic Risk

Noncarcinogenic risk evaluation is based on a threshold response

theory. The process involves a comparison of an exposure level (or dose)

to the estimated threshold response level. The term used to make this

comparison is. the "Hazard Index," which is defined as:

Hazard Index = Exposure Level (Intake or Absorbed Dose) (mg/kg/day)
‘ Toxicity Value (mg/kg/day)
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In the above equation, reference dose (RfD) or reference
concentration (RfC) are the most common- (and the preferred) toxicity

values for determining noncarcinogenic effects.

As previously discussed, different noncarcinogenic chemicals may
produce .different forms of human response, or end points. Therefore,
sumning the Hazard Indices of all noncarcinogenic chemicals within a
pathway is not theoreticaily correct. It is, however, conservative, and
for this reason has been employed as an initial step in the assessment of
potential noncarcinogenic health effects at the’Ramépo site. If the
Hazard Index calculated in this manner produces a value less than the
acceptable upper limit of one, distinction befween end points is not
required. If, however, the total Hazard Index exceeds this acéeptable
limit, further evaluation of the Hazard Index based on the health effects

may be required.

Noncarcinogenic effects have been evaluated separately for chronic
(lifetime) and subchronic (short-term) exposure. Whereas the chronic risk

evaluation assumes a 30-year ekposure to Ramapo Landfill contaminants, the

subchronic evaluation assumes a shorter duration (5-year), but higher'

dose, exposure which might be exﬁerienced by children -trespassing or
living on site. As discussed in Section 6.3, an older child, aged 6 to 11

years, was used to evaluate subchronic exposure under current land use

conditions; and a younger child, aged O to 6 years, was used for future

use conditions.

6.5.1.3 Risk Calculation for Individual Pathways

Using the methodology described above, risks (incremental lifetime
carcinogenic risk for carcinogens and hazard indices for noncarcinogens)
have been calculated for each of the individual pathways described in
Section 6.3, and presented in Tables 6-23 through 6-42. Under the current

land-use scenario, six recreational (adult and child trespasser), four
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reéidential (aduit and child), and three industrial/commércial pathways
vere idéntified.‘ These pathways are summarized in Table 6-43. Under fhe
future land-use scenario, ten residential (adult and child) and four
industriai/commercial pathways were identified. Theée pathways are

summarized in Table 6-44..

Risk calculations are based on the equations presented above, with
input to these equations from Section 6.4 (toxicity values) and Section
6.3 (exposure doses or intake). The resulting calculations are presented

in table format, which may be summarized as follows:

o' Tables 6-23 through 6-27 indicate cancer risks associated with

exposure under the current land-use conditions.

o - Tables 6-28 through 6-32 indicate cancer risks associated with

exposure under future land-use conditions.

o Tables 6-33 through 6-37 indicate chronic .and subchronic

health effects under current land-use conditions.

o Tables 6-38 through 6-42 indicate chronic and subchronic

health effects under future land-use conditions.

6.5.1.4 Combination of Risks Across Pathways

As sﬁown on Table 6-43, five basic exposure pathways were éonsidered
under the current land-use scenario. However, because five different
types of reéeptors were identified, a total of thirteen exposuré pathways
were evaluated. Since it is possible that individuals living near the
site could also trespéss on site, risks associated with exposure pathways
for residents and trespassers were combined. Consequently, combined total
_risk was determined for only three receptors, i.e., adults (residents and

trespassers), children (residents and trespassers), and workers. Total
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risk (carcinogenic and chronic"noncarcinogenic for adults, and
carcinogenic and subchronic noncarcinogenic for children) was determined
by aﬁding the risks from each of the five basic exposure pathways.
However, since groundwater is not currently being used on site, only three
of the five basic expdsure' pathways (ingestion of groundwater and
inhalation of vapor from showering not being applicable) were utilized to
" determine total risk (carcinogeﬁic and chronic noncarcinogenic) for
workers. : .

Under the future land-use scenarios, only residential and worker
exposure was considered, i.e. the tréspass scenario wasvnot ;ohsidered
valid. Therefore, total risk (carcinogenic and chronic noncarcinogenic
for adult residents and carcinogenic and subchronic for child residents)
has been calculated by adding risk from all five basic pathways. Four of
the basic exposure pathways were utlllzed to calculate rlsk for onsite
workers since onsite groundwater use was con51dered reasonable under
future conditions. [Only inhalation of vapors from showering was not used
to calculate total risk to workers since it was considered unllkely that
future industrial or commercial facilities that use gréuﬁdwater from the

site would have shower facilities.]

Calculations of combined total risk are presented in tabular form

and may be summarized as follows:

o Tables 6-45 through 6-47 summarize the total incremental
lifetime carcinogenic risks associated with exposure to Ramapo
Landfill siﬁe contaminants under current land-use conditions
for workers, adults (trespassers and residents), and children

ages 6-11 (trespassers and residents), respectively.

o Tables 6-48 through 6-50 summarize carcinogenic risks under
future land-use conditions for workers, adults, and children

ages 0-6,-respective1y.
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o Table 6-51 and 6-52 summarize chronic Hazard Indices under

~ current conditions for workers and adults, respectively.

o) Table 6-53 and 6-54 summarize chronic Hazard Indices under

future conditions for workers and adults, respectively.

o Tables 6-55 and 6-56 summarize subchronic (child) Hazard
Indices for the current (ages 6;11) and future (ages 0-6) land

use scenarios, respectively.

6.5.2 Carcinogenic Risk - Results and Discuésion
6.5.2.1 Current Land Use

The total canéer risk associated with exposure to contaminants from
the Ramapo Landfill site, under current land-use conditions, is presented
in Tables 6-45 through 6-47 for workérs, adults (residents and
trespassers), and children ages 6-11 (residents and trespassers),
respectively. The following items of discussion refer to the values

presented in these tables.

a. Acéegtable risk . USEPA has, through its National Oil and
Hazardous Substances Pollution Contingency Plan (NCP),
established acceptable exposure levels for known or suspected
carcinogens that are to be used to establish remedial action
objectives. These acceptable » exposure levels are
concentration levels that-feprésent an excess upper-bound

lifetime cancer risk of 1.0E - 06 to 1.0E - 04,

b. Total sitewide risk - As indicated in Tables 6-23 through 6-

27, cancer risks for adults, children, and workers all fall

within the acceptable risk range established by the NCP.
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_ Major contributing pathways - The exposnre pathways which

contribute most to the total site cancer risk for all three
receptors (adults, chiidrent and workers) studied are dermal
contact with soil, ingestion of soil, and inhalation’ofvvapors
from the landfill. For adults, soil ingesrion contributed
mosr (approximately 62%) to the total cancer risk. For
workers and children, inhalation of vapors.from the landfill
contributed most (approximately 63% and 41%, respectively) to

the total cancer risk.

Insipnificant exposure pathways - Risks associated with

ingestion of groundwater and inhalation of vapors while
showering are insignificant for all receptors under the

current use scenario,

Dermal contact with soil - As shown in Table 6-26, most of the
risk associated with dermal contact is due to the presence of
PAHs 1n surface soil. 1In determining cancer risk via dermal

contact, a slope factor published in the Superfund Public

Health Evaluation Manual for benzo(a) pyrene was used for all
PAHs. Therefore, there is a high degree of uncertainty
assoclated with this assessment. of risk via dermal contact
since slope factors are not available for each compound, and
since the slope factor used is not from one of the primary
sources, currently. specified in RAGs. The estimate of risk
from dermal contact is consequently regarded as a conservative

estimate.

Ingestion of soil - As shown in Table 6-25, PAHs are also the
major contributor to cancer risk for ingestion of soil.
Therefore, the estimate of risk associated with this pathway
is fraught with the same uncertainty as dermal contact, and

may be considered conservative.
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Inhalation of airborne (vapor-phase) carcinogenic chemicals

volatilizing from the landfill - As shown in Table 6-27,

benzene is the major contributor to the cancer risk associated

with- this pathway. This is significant since benzene is
classified as a known human carcinogen (USEPA weight of

evidence group A) by the USEPA.

Background levels - Background samples were compared to onsite

samples for groundwater and soil/waste as a method of
screening chemicals to be used in the risk assessment. No
carcinogenic chemicals detected in groundwater were eliminated
by this screening procedﬁré. Oné chemical detected in soil
wéste with a reported slope factor, i.e. arsenic (a slope
factor not being reported for lead), was eliminated by this
screening procedure. ~As shown in Table 6-3, the average
onsite concentration of arsenic in soil was less than the
background concentration. Therefore, it is very reasonable to
assume that arsenic in onsite soil is not attributable to the
site,.but more likely indicative of naturally occurring levels
in the area of the site. Iherefore, although there is some
uncertainty associated with carcinogenic risk via soil
ingestion and dermal contact because arsenic was excluded from
the risk calculation, this uncertainty is considered low based

on current data concerning background levels.

6.5.2.2 Future Land Use‘

The total cancer risk associated with exposure to contaminants from
the Ramapo Landfill site under future conditions is presented in Tables 6-
through 6-50 for workers, adults (residents), and children,'
respectively. The following items of discussion refer to values presented

in these tables.
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Total sitewide risk - As indicated, the cancer risks for

children and workers are within the NCP acceptable range (1.0
" E-06 - 1.0E-04) for carcinogenic risk. However, the cancer

risk for adults slightly exceeds the upper limit of 1.0E-04.

Major contributing pathways - The exposure pathways

contributing the most to the cancer risk for all three

receptors (adults, children, and workers) are ingestion of

groundwater and inhalation of vapors from the landfill.

Lesser contributing pathways - Although not insignificant,
ingeStion"of soil, dermal contact with soil, and inhalatiqn of

vapors during showering have only a minor impact on total
risk. The risk associated with all of these pathways combined
is only 10-20 percent of the total cancer risk under the

future-use scenario.

Ingestion of groundwater - As shown on Table 6-28, over 95

percent of the cancer risk associated with ingestion of
groundwater is attributable to arsenic. This is significant
because arsenic is classified as a known human carcinogen

:(USEPA weight of evidence gronp A).

Inhalation of Airborne (vapor-phase) carcinogens - As shown in

Table 6-32, benzene (a group A carcinogen) is the major
contributor to the cancer risk associated with inhalatiqn of

vapors from the landfill.

Soil ingestion and dermal contact with soil - As shown in
Tables 6-30 and 6-31, most of the cancer risk associated with
exposure to soil (via ingestion or dermal contact) is
attributable to PAHs. As discussed under the current land-use

scenario (Section 6.5.2.1e and f) there is wuncertainty
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associated with risk attributable to these pathways since the
slope factor for benzo(a)pyrene was utilized for all

carcinogenic PAHs detected in soil/waste.

Inhalation of airborne (vapor-phase) chemicals volatilizing in

shower - As shown in Table 6-29 , carcinogenic risk associated

with exposure to chemicals volatilizing in the shower is

attributable mainly to benzene, 1,2-dichloroethane, and
chloromethéne. Benzene is the most significant contributor
. since it is considered a human carcinogen (group A) by the
USEPA. Chloromethane is a possible human carcindgén (group C)
and 1,2 dichloroethane is a probable human carcinogeﬁ (group

B).

‘Backpround levels - As discussed under the current land use

scenario (Section 6.5.2.1 -h), arsenic was the only
carcinogenic chemical detected in onsite media that was
eliminated from the risk assessment since it is not considered
attributable to the site. Under the futﬁre-use scenario,
exciusion of arsenic is considered to produce less uncertainty
than under the present-use scenario, since soil ingestion and
dermal contact with soil are only minor contributors to the

total cancer risk.

6.5.3 Chronic Health Effects - Results and Discussions

6.5.3.1 'Currenf Land Use

The total chronic Hazard Index associated with lifetime exposure to
‘Ramapo Landfill site contaminants, under current land use conditions, is
presented in Tables 6-51 and 6-52. The following discussion addresses the

magnitude of the non-cancer risk limit, or Hazard Index; major factors
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contributing to the Hazard Index; and the primary health effects at the

site.

a. Acceptable Hazard Index - The total site chronic Hazard Index
is a measure of whether or not long-term exposure tc site contaminants
poses a concern for potential noncarcinogenic health effects. According

to USEPA, such a potential exists when the Hazard Index exceeds unity

(1.0).

b.- Total Sitewide Hazard Index - As shown in Tables 6-51 and 6-

52, the total chronic Hazard Indices are 7.0 and 0.3 for the worker and

adult (resident and trespasser), respectively.

c. Maior»Cdntributiqg Pathway(s) - For both the worker and adult

trespasser/resident, the major contributing pathway is the inhalation of

airborne chemicals volatilizing from the landfill.

d. Inhalation From Landfill - For both the worker and adult
trespasser the primary chemicals contributing to the Hazard Index are
xylene (total), and chlorobenzene, as shown in Table 6-37. In
combination, these two chemicals contribute to gréater than 99 percent of

tﬁe Hazard Index.

e. Critical Health Effects - Xylene (total) is the primary
contributor to the chronic Hazard Index. The critical health effects of
concern for xyiene involve the central nervous system. The health effects
are based on hu.rﬁan' data (exposure is 7.5 hrs/day for 5 days). The
uncertainty factor used for computation of the toxicity value for xylene
is 100. The other major contributory chemical to the inhalation pathway
is chlorobenzene, which affects the liver and kidney. Toxicity information
is based on rat studies. An uncertainty factor of 1,000 was used to
calculate the toxicity value for chlorobenzene. Technicaliy, chemicals

inducing different effects should be segregated. However, this approach
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was not used since only two chemicals were responsible for driving the
Hazard Index above one, and because utilizing either of these chemicals

alone would cause the Hazard Index to exceed unity for the worker.
6.5.3.2 Future Land Use

Tables 6-53 and 6-54 summarize the total chronic Hﬁzard Index
associated with lifetime exposure to Ramapo Landfill site contaminants,
under future land-use conditions. The magnitude of the non-cancer risk
limit, or HazardFIndex, major.factors driving the Hazard Index, and the

primary health effects at the site are discussed below.

a. Total Sitewide Hazard Index - The total chronic hazard index

for the worker is 8, as_shown in Table 6-53, and 20 for the

adult resident, as shbwn in Table 6-54.

b. Major Contributing Pathwazgsz‘ - The major pathways

contributing to the chronic Hazard Index for the worker and

adult resident are the inhalation of airborne chemicals

volatilizing from the landfill and the ingestion of chemicals
from drinking water. The individual chronic Hazard Indices
for inhalation of vapors from the landfill and ingestion of

groundwater for the worker are 7 and 1, respectively.

c. Inhalation From Landfill - Two chemicals, i.e., xyiene (total)
and chlorobenzene, are the primary'contributors to the chronic
Hazard Index for workers and adult residents, as shown in
Table 6-42. The health effects of these two chemicals are

discussed in Section 6.5.3.1le.

d. Ingestion of Drinking Water - Chronic Hazard Indices for

workers and adult residents are presented in Table 6-38. As

shown in this table, manganese contributes over 90% of the
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chronic Hazard Index for workers. Di-n-octylphthalate,
mercury, vanadium, and arsénic are minor contributors.
Manganese is the chemical contributing most (83%) to the
chronic‘Hazard Index for the adult resident as well. Arsenic

is the primary minor contributor.

Critical Health Effects - Manganese is the primary contributor

to the worker chronic Hazard Index. Manganese has no reported.

health effects via the oral route based upon human data. The
toxicity value is based on an uncertainty factor of 1.0. Four
other chemicals (arsenic, vanédium, di-n-octylphthalate and
mercury) also contribute to the worker chronic Hazard Index.
The ingestion of arsenic orally results in keratosis and
hyperpigmentation (skin conditions). 3ased upon human data
. the toxicity value is based on an uncertainty factor of 1.0.
No heaith effects were observed from the ingestion of vanadium
" based upon rat studies. The toxicity value is based on an
_uncertainty factor of 100. The effect of concern for di-n-
octylpthalate based upon rat studies is increased kidney and
liver weight. The toxicity value is based on an uncertainty
factor of 1,000. The ingestion of mercury affects the kidney
based on studies performed on rats. The.toxicity value'is
based on an uncertainty factor of 1,000. Since only one
chemical is a responsible for driving the Hazard Index for
groundﬁater ingestion, and only two chemicals drive the Hazard
Index for inhalation of vapor from the landfill, segregation
by critical effect was not used in.computing the total Hazard

Index for these pathways.
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6.5.4 Subchronic Health Effects - Results and Discussions

6.5.4.1 -Current Land Use

The total subchronic Hazard Index associated wiﬁh short-term
eprsure to Ramapo Landfill site contaminants, under.chrrent land-use
scenarios, is presented in Table 6-55. The following discussion addresses
the magnitude-of the noncancer index, méjor factors driving the Hazard

Index, and the contributing health effects at the site.

a. Acceptable Hazard Index - The' acceptéble value for the
' subchronic Hazard Index according to the USEPA is 1.0.

b. Total Sitewide Hazard Index - As shown in Table 6-55, the

total sitewide subchronic Hazard Index is 6.0, which exceeds

the USEPA acceptable yalue of 1.0.

c. Major Contributing Pathway(s) - Inhalation of airborne

chemicals volatilizing from the 1landfill is' the major
contributing pathway to the subchronic Hazard Index value.

The subchronic Hazard Index for this pathway alone is 6.0.

d.  Inhalation From Landfill - As indicated in Table 6-37, xylene
(total) is the primary contributor to the calculated Hazard
Index for this pathway. The contribution of chlorobenzene is
‘significant but much less than xyléne. These two organic
chemicals‘together account for nearly 100% of the chronic

index.

e. Critical Health Effects - Critical effects associated with
subchronic exposure to xylene and chlorobenzene are the same
as for chronic exposure and are discussed in Section 6.5.3.1e.

As discussed, the Hazard Index was not recalculated based on
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ecritical effect because only two chemicals significantly

- contributed.
6.5.4.2 Future Land Use

Table 6-56 summarizes the total subchronic Hazard Index associated
with short-term éxposure to Ramapo Landfill site contaminants under the
future land-use scenario. The following discussion addresses the
magnitude of the noncancer index, major factors driving the Hazard Index,

and contributory health effects at the site.

a. Total Sitewide Hazard Index - The total sitewide subchronic

Hazardllndex, as shown in Table 6-56, is 50.0.

b. ‘Major Contributing Pathway(s) - Inhalation of airborne
chemicals volatilizing from fhe landfill and ingestion of
chemicals from drinking‘water are the primary contributors to
ﬁhe total subchronic Hazard Index. Inhalation of chemicals
from the landfill is most significant. This pathway is

responsible for over 90% of the total chronic index.

c. Inhalation From Landfill - As indicated in Table 6-42, xXylene
(total) 1is the primary contributor (over 90%) to thé
calculated Hazard index. -Chlorobenzene is the only other
significant chemical. Together these two organié chemicals

account for néarly 100% of the total chronic hazard index.

d. Ingestion of Drinking Water - Manganese and arsenic are the

primary contributors to the total subchronic Hazard Index, as
shown in Table 6-38. Combined these two chemicals account for

over 90% of the total chronic Hazafd Index.
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e.  Critical Health Effects - Health effects associated with

subchronic exposure to xylene, chlorobenzene, manganese, and
arsenic are the same as for chronic exposure and are discussed
in Section 6.5.3.2. As with chronic exposure, sub-chronic
‘Hazard Indices were not recalculated because so few chemicals
dominated the calculation. '

“

6.6 Uncertainty Analysis

' The estimates of carcinogenic risk and noncarcinogenic health
effects (chronlc/subchronlc) in this baseline HRA are based upon numerous

assumptions, and, therefore involve a con51derable degree of uncertainty.

Some of this uncertainty is inherent in the risk assessment process

itself, and the current limits of scientific knowledge regarding human
health risk factors. For example, the necessary extrapolation of animal
study data to humans introduces a large uncertalnty factor into the
process, as does extrapolation from the high doses used in these studies
to the low doses associated with most hazardous waste sites such as the
Ramabo Landfill site. Likewise, estimating human exposure and human
intake is largely judgmental, and involves extrapolation of human
behavioral patterns (often unknown even at present) into the relatively
distant (up to 70 years) future. The exﬁosure assessment for this study
is based upon reasonable maximum exposures, meaning that the general
population is almost certainly not exposed to site contaminants at the
lévels used in this analysis, and, therefore would not experience the

calculated risks.

Due to these types of uncertaintieé, which are discussed in greater
detail below, the reéults of the baseline HRA for the Ramapo Landfill site
should not be taken as a characterization of absolute risk, or as a fully
probabilistic estimate of this risk. Rather, they are intended to
identify the types and relative levels of risk associated with various

potential exposure routes at the Ramapo Landfill site, so that remedial
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efforts can focus upon these aspects of the site which are of greatest

concern from a human health standpoint.

The discussion of uncertainty is broken down into three categories

as follows:

o Uncertainty concerning exposure

o Uncertainty concerning toxicity information
.o’ Uncertainty concerning risk characterization

Each of these categoriesvis discussed below.

"6.6.1 Uncertainty Concerning Exposure

a. Monitoring Data - During the RI, no subsurface soil samples
were taken within the_boundaries of the landfill. Under the future

residential use scenario, it is possible that contaminants in the
subsurface could reach receptors after earthmoving operations associated
with residential construction. Since no subsurface data were available,
~analytical results from surface soil samples were used to evaluate both
present aﬁd future risks. Consequently, future ‘exposure to soil

contaminants could be either overestimated or underestimated.

b. Exposure Models

1. Groundwater Model - The results of groundwater modeling

-indicate that transport 6f contamination in the overburden to receptors
across Torne Brook is highly unlikely. However, contamination is likély

to be transported in the underlying bedrock aquifer to the receptofs.

Since existing downgradient wells withdraw from the overburden, these

wells will not be contaminated by groundwater flowing horizontaily from

the landfill in the overburden. The impact of the landfill on existing

potable wells, therefore, is dependent on vertical flow upward from the
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bedrock aquifer to the point of withdrawal. This upward flow.is almost

exclusively dependent on the rate of withdrawal from the existing wells..

Since no data are available for well pumps used for water supply,
generally conservative assumptions were utilized to epproximate withdrawal
rates from the potable wells. Under the assumption made regarding
withdrawal rates, the concentrations of organic contaminants in the
potable water supply are estimated to be below detection limits after
being trahsﬁorted from the landfill. This is in general agreement with
analytical results in sample GDT-1 from PW-1, since only one organic
compound (i.e., tetrachloroethene at 0.06 ppb) was detected. However,
since concentretions at tﬁe receptor are expected to be below detection
limits, assumptions regarding withdrawal rate cannot be verified using
precise monltorlng data, and therefore the risk from using water from

downgradlent wells _may be over- or underestimated.

2. Shower Model - Estimation of exposure concentrations

while shoﬁeringfare based on methodology presented in McKone (McKone,
1987). The showering model conservatively assumes that all volatilized
chemicals are contained within the limited volume of the shower, and thus
the exposure concentrations in the shower tend to mean overestimation of
rlsk. However, the model does not take into’ account other possible indoor
exposures to contaminants via inhalation, (i.e., from. t011ets,
dishwashers, washing machines, and cooking, or possible dermal exposure
while showering or washing), which may lead to underesrimation of
potential risk from indoor exposure. These inherent assumptionslin the
shower model produce uncertainty regarding actual exposure concentrations.

However, the results of the model used in the baseline HRA are in general

agreement "with the McKone model, that estimates that the intake from -

chemicals volatilizing from water will be up to 6 times greater than

intake resulting from ingestion of groundwater.

c. Values for Intake Variables - The exposure frequency utilized

to evaluate exposure to onsite soil (via ingestion or dermal contact)
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under the trespass scenario is anAestimaﬁe,based largely on professional
judgement and conséquently introduces uncertainty into the calculation of
intake from soil. Actual exposure frequency Qould more accurately be
determined by evaluating data on behavioral patterns of nearby residents
or landfill employees. However, these data are unavailable. Therefore,
exposure frequency values recommended by the USEPA for evaluating onsite
trespass were utilized in the exposure ‘assessment. These values may be
considered to be conservative values that would not underestimate exposure

to onsite soil contamination.

d.  Exposure Pathways - Public concern has been expressed

regarding potential exposure to surface water contaminated by the

landfill.. oOf particular concern is’ an area reportedly used for
recfeacion, located approximately one-quarter of a mile downstream of the

site in the Ramapo River, (i.e., "Flat Rock"). Exposure at this point

would result from dermal contact with chemicals in the river during ~

recreational activities (i.e., swimming, fishing, étc.) or from ingestion
of chemicals in the water while swimming. As reported in Section 4.3.2,
analytical results from surface water samples taken from Torne Brook
indicate that the landfill is having little impact on Torne Brook. Three
volatiles were detected in low concentrations (0.08 to 0.2 ppb). Four
metéls, (i.e., copper, aluminum, iron, and vanadium), were also detected
above background, although concentrations of these metals decreased
significantly downstream before the confluence with the Ramapo River.
Flow studies conducted during the RI showed that the flow rate in the
Ramapo River is.well over an order of magnitude greater that the discharge
rate of Torne Brook into the Ramapo River. Consequently, the
conceritration of contaminants attributable to the landfill and discharging
to Torne Brook will be greatly reduced in the Ramapo River. Also, water
from the onsite leachate pond is now directly discharged to the Village of
Suffern Wastewater'Trthment Plant as opposed to the Ramapo River, so this
source will have no impact on surface water at Flat Rock. Since only

limited surface water sampling was performed during the RI, there is some
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uncertainty regarding poténtial exposure to surface water at "Flat Rock".
However, based on current data, the risk from exposure to surface water at
"Flat Rock" is expected to be much less than risk associated with the

other pathways quantitatively evaluated in the baseline risk assessment,

and therefore this pathway was not evaluated quantitatively.

6.6.2 Uncertainty Concefning Toxicity Information
For PAHs,

Surrogate Values - Dose-response information is not available

a.
' for many chemicals found on site at the Ramapo Landfill.
surrogate values have been used to quantify risk as discussed below.

_ 1. Carcinogenic PAHs - All carcinogenic PAHs were assumed
to have the same slope féctof as benzo(a)pyrene. This slope féctor was
derived from the Superfund Public Health Evaluation Manual (USEPA, 1986).

[This is an ECAO interim recommendation.] ' :

2 Noncarcinogenic PAHs - All noncarcinogenic PAHs were
This

assumed to have the same reference dose value as naphthalene;
derived from the Superfund Public Health

reference dose value was

Evaluation Manual (USEPA, 1986).

Although these surrogate values may be considered

conservative and may oversimplify the toxic properties and interactions of
PAHs, the quantity of PAHs detected at the site and the potential risk

associated with PAHs seems to justify this conservative approach.

Compounds With No Values - There arevmany chemicals for which

b.
dose-response data are undetermined or inadequate; and for which no
The risk associated with these chemicals

surrogate value is available.

cannot be quantified.
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-c. ‘Chromium Toxicity Values - The literature lists toxicity

values for trivalent chromium and hexavalent chromium, whereas the samples
were analyzed for total chromium (as per the NYSDEC TCL/TAL). The
toxicity value used for the HRA was trivalent chromium (I11). The use of
the less stable hexavalent chromium (VI) was determined to .be pnwarranted

as there is no history or evidence of any disposal of chromium (VI) at the

"landfill. (A calculation/for>chromium (V1) was performed, however, and is

presented in the summary text rather than in the tables.)

6.6.3 Uncertainty Concerning Risk Characterization

a. Combination of Pathways - In prder to determine total sitewide

risk, the risks from individual exposure pathways have been combined using
the method described in Section 6.5.1.4. This method essentially involves

the addition of risks associated with pathways which are not mutually

~exclusive. From a probability standpoint, it essentially involves

compounding (by multiplication) the probability of exposure via each
pathway. The net probability of an individual being exposed through all
non-ekclusive pathways is considered to be very low. Alternately stated,
this combination of pathways tends to produce a very conservative sitewide

total risk estimate.

b. Summation of Hazard Indices - In order to determine total

sitewide values for chronic and subchronic Hazard Index, the index values
for individual chemical compounds were first calculated individually, and

then totalled. The resulting sitewide total Hazard Index value is

conservative, since different chemicals typically affect different human

organs, and therefore produce different noncarcinogenic effects. Addition
of their individual index values does not account for these different

effects, and typically produces a conservatively high total Hazard Index.
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6.7 Summary

This baseline HRA, performed in compliance with guidance provided by

the:USEPA, has been prepared to evaluate potentially adverse health

effects caused by the release of contaminants from the Ramapo Landfill
site in the absence of remedial measures. The risk assessment includes

‘five major steps which have been summarized below.

6.7.1 Chemicals of Potential Coﬁcern

The initial step' in the risk assessment was the selection of
chemicals of potential concern (CPCs), i.e. chemicals to be used to
evaluate potential risk. Sample resqlts were utilized to select chemicals
“of potential concern in the baseline HRA for each environmehtal medium,

i.é., soil/waste; groundwater, and air. For soil/waste and groundwater,
the concentrations of chemicals detected in each medium were compared to
background concentrations in background samples (i.e. SPS-9 for soil and
MWFSIforvgroundwater). Organic compounds were considered CPCs if the
maximum onsite concentration exceeded backéround concentration and
inorganic chemicals were considered CPCs if the average onsite
concentration exceeded background concentration. In accordance with this

methodology, all organic compounds detected in soil and grodndwéter were

selected as CPCs. Three metals were selected as CPCs in soil and eigﬁt’

metals were selected as CPCs in groundwater, using this criteria. At the
request of the NYSDEC and USEPA,V chromium (III), aluminum, barium,
caiciﬁm, copper, iron, niqkel, potassium and zinc were aléo selected as
CPCs, increasing the number of metals as groundwater CPCs to 17. Because
background determination is difficult in air sampling, all chemicals

detected in air were selected as CPCs.
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6.7.2 Exposure Assessment

In the exposure assessment, intakes or exposure doses were
calculated for each of the five basic exposure pathways evaluated in the
fisk assessment, These five basic exposure ﬁathways included: 1)
ingestion of soll; 2) dermal contact with soil; 3) inhalation of vapors
from the landfill; 4) ingestibn of grouhdwater; and 5) inhalation of

vapors during showering.

The exposure pathways were evaluatéd under both current and
potential future- land-use conditions. = Under the current land-use
scehario, five potential receptors were identified, némély adult and child
(ages 6-11) trespassers, adult' and child residents, and employees
(workers) at the landfill. Exposure intakes (doses) were calculated for
each ;eéeptor for all exposure pathways considered applicable at the site
as shown in T&ble 6-43. Under the futdfe land-use scenario, three
receptors were identified, namely adult and child (ages 0-6) residents,
. and workers. Ekpbsure intakes were calculated fdr all relevént pathways

as shown in Table 6-44.

For the first three pathways identified above, exposure dose is
based on the concentration of contaminants occurring on site. Exposure
concentrations for soil and air used to evaluate these patﬁways were
determined._By' using statistical methods to calculate the upper-bound
onsite average concentration. This upper-bound average, or the maximum
concentration when applicable, was subsequently used to calculate intake.
Under current land’ﬁse conditions, groundwater concentrations utilized to
estimate intakes from ingestion and inhalation via showering were modeled,
since the nearest potential receptors are approximétely 1,200 feet from
the site. Under the future-use conditions, residential development at the

site was assumed so that exposure concentrations are based solely on

monitoring data.
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~Intakes were calculated utilizing equations ‘presented in the Risk

Assessment Guidance for Superfund (RAGS). Variables used in the equations

Qe:e primarily obtained from RAGS or other commonly used USEPA documents.

6.7.3 Toxicity Assessment

Toxicity data were collected, according to the hierarchy prescribed
by the USEPA, from IRIS and the Health Effects Summary Tables (HEAST).
These data included slope factors, weight-of-evidence category, tumor site
for cancer-causing chemicals of potential concern, toxicity values (RfDs
or RfCs), and critical effects for noﬁ-cancer-causing (toxic) chemicals of
potential concern. Toxicity data were not available for a number of
chemicals of potential concern from the sources listed above. These
chemicals were therefore excluded from the subsequent risk

characterization, i.e. calculation of risk.

6.7.4 Risk Characterization

Risks were'détermined by integrating toxicity data with estimates of
exposure intake or dose. Cancer risk was éomputed for each pathway by
multiplying the exposure level (intake or absorbed dose) and the slope
factor. The non-cancer risk or Hazard Index was computed for each pathway
by dividing the exposure level by the appropriate toxicity value

(reference dose).

Under the current and future-use scenarios, overall cancer risks
were determined for adults, children and workers. Total risks under the
‘current-use scenario are based on the combination of risks for adult or

child trespassers and residents.

Combined chronic Hazard Indices to evaluate long-term noncancer risk

were calculated for adults: and workers, and combined subchronic Hazard
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Indices to evaluate short-term noncancer risk were calculated for children

under both the current and. future land-use scenarios.
Results of the risk characterization are summarized below:

a. . Cancer Risk - (Current land use) - The cancer risks for

adults, children, and workers (4E-06, 1E-05 and 3E-05,

respectively) were within the acceptable risk range of (1E-06
to 1E-04) established by the National 0il and Hazardous
> Substances Pollution Contingency Plan (NCP). Three pathways
were primarily responsible for the cancer risk. These
pathways included ingestion and dermal contact with soil and
inhalation of vapors from the landfill. The primary
contaminants responsible for éoil-related risks ﬁere PAHs.

For inhalation of vapors, benzene was the primary contributor.

b. Cancer Risk (Future land use) - Cancer risks for children and
workers (7E-05 and 1lE-04, respectively) were within the NCP

acceptable range. However, cancer risk for adults (2E-04)
exceeded the upper limit of 1E-04. Ingestion of groundwéter
and inhalation of vapors from the landfill were tne major
contributors to sitewide risk fbf all receptors. Arsenic and
benzene wére the phémicals responsible for the most risk from
groundwater ingestion and inhalation of 1landfill vapors,

respectively. .

c. Chronic Health Effects (Current land use) - The total site

Hazard Index exceeded one, the level of concern for
noncarcinogenic health effects, for the workers, but not for

adult residents and trespassers. Inhalation of airborne

chemicals' volatilizing from the 1landfill was the major
contributing pathway to the total Hazard Index. Two
chemicals; i.e. xylenes (cotal) and chlorobenzene, accounted

6-49

100 W¥¥

18L0



for greater than 99 percent of the noncarcinogenic risk

associated with exposure to the vapors from the landfill.

Chronic Health Effects (Future land use} - The total chronic

Hazard Indices for the worker and adult were 8 and 20,
respectively, thus indicating potential adverse
noncarcinogenic health effects. Under the future-use
scenario, ingestion of groundwater and inhalation of vapors
from the  landfill contributed most to the total
noncarcinogenic risk. The primaryvchemicai contributors were
~xylenes (total) and chlorobenzeﬁe for inhalation ofAvapors,

and manganese for ingestion of groundwater.

Subchronic Health Effects (Current land use) - The subchronic

Hazard Index of 6 exceeded the accepted level of one. The
major contributing pathways and the chemicals of greatest
. concern for these pathways were the 'same as for chronic

exposure based on current land use.

Subchronic Health Effects (Future land use) - The total

sitewide subchronic Hazard Index was 50, exceeding the,

acceptable value of one. Major contributing pathways were the
same as for chronic exposure under future land-use conditions.
Primary chemical contributors: were xylenes (total) and
chlorobenzene for inhalation of vapors from the landfill, and

manganese and arsenic for ingestion of groundwater.

Addition of Chromium to HRA - The addition of chromium (III)
caused no change in the total risks posed by the landfill.
The use of chromium (VI) had no significant change in the
risks posed by the landfill. It did increase the chronic
hazard index for ingestion of drinking water in three of the

five pathways: Table 6-52 from 2E-04 to 3E-04; Table 6-53
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from 1E+00 to 2E+00; and Table 6-55 from 1.8E-04 to 2E-04. As
there are no values reported in the HEAST tables for oral
slope factors of chromium (VI), the cancer risk associated

with ingestion of groundwater can not be calculated.

6.7.5 Uncertainty Analysis

Uncertainty is an inherent part of the baseline HRA since numerous
assumptions and judgements are utilized and because the current scientific
knowledge regarding human health risk factors is limited. For example, in
the baseline HRA for Ramapo, exposure to soil contamination is more
accurateiy quantified since concentration at the points of exposure were
based directly on the results of soil sampling. For groundwater-related
pathways, exposure concentrations were based on mddeling. Conservative
assumptions were generally utilized to estimate these conéentratiéns, so
that the 1likelihood of underestimatiqg risk is small. However, the
assumptions cannot be verified, thus greater uncertainty is associated

with the modeled exposure concentrations.

' The Ramapo baseline HRA was also impactéd by the lack of toxicity
data évailable for certain chemicals. [Toxicity values were simply not
published.] ‘Therefore, risks associated with these chemicals could not be
quantified. However, as with PAHs, surrogate values were used to quantify
risk. For PAHs, it was assumed that all carcinogenic PAHs were as potent
as benzo(a)pyrene, and all noncarcinogenic PAHs were as potent as
naphthalene. Although the surrogate value method may be considered

simplistic, this approach was utilized because of the number of PAHs

" detected on site.

Although uncertainty is inherent in the risk analysis, the baseline
HRA is based upon the concept of reasonable maximum exposure, meaning that

the general population is almost certainly not exposed at levels used in
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this analysis, and therefore, would experience risks which are smaller

than-those estimated herein.

6.8 Fugitive bust AsSessment

In performing a risk assessment for fugitive dust, two analyses

should be considered, namely an Unpaved‘Road Analysis, and a Wind Erosion

Analysis.

The Unpaved Road Analysis is used to estimate fugitive dust releases
associated with vehicles traveling on contaminated, unpaVed roads. Since
the route of travel around the landfill is Torne Valley Road - a paved and

maintained road, and vehicular travel across unpaved roads on the landfill

"is minimal, fugitive dust releases resulting from vehicular travel are not

a concern. -

Tﬁe Wind Erosion Analysis depends on a variety‘of factors including:
soil particle size distribution, the extent of vegetation, prevailing
winds in relation to potential receptors, the presence of obstructions,
and the ffequency of disturbance of the contaminated soils. In accordance
with.EPA methddology, only soil particles that are small enough to be
suspended and transported over significant distances by wind} and inhaled
should be considered (USEPA Superfund Exposure Assessment Manual [USEPA,
Office of Remedial Response, 1988]). In reviewing the summary of grain
size analysis presented in Table 3-2, it is anticipated that very little
surficial soil would be small enough to satisfy these three criteria and
be considered a potential source of emissions. Further, the majority of
the site is unused, well vegetated, and surrounded by trees, thus the
disturbance and wind erosion of surficial soil is expected to be minimal.
Prevailing winds at the site are from the west. The nearest residences
(potential receptors) are located to the west of the site, and thereforé,

exposure to fugitive dust would be infrequent. For these reasons it was
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determined that fugitive dust emissions are not expected to pose a health

~risk.

6.9 Site Impacts to Terrestrial and Aquatic Species

Results of the HRA showed that there are three pathways which pose
a potential health risk to humans: 1) dermal contact with soil, 2)
ingestion of soil, and 3) inhalation of vapors froﬁ the landfill surface.
The major contributors to the risk posed by these pathways are PAHs,
benzene, xylenes (total), and chlorobenzene. It may be assumed, though it
has not been quantified in this assessment, that fhese same pathways and
chemicals pose the same potential for health risk to terrestrial species
living in the vicinity of the landfill. Such species are identified in

Section 3.5 on the ecology of the area.

In looking at the potential impact to aquatic life in the vicinity

of the landfill, both surface water and sediment ARARs and TBCs were

reviewed., Results of the sediment cleanup criteria (TBCs) calculations

showed that although two PAHs were detected in sediment samples from Torne
Brook, they were not at levels which would be predicted to: 1) cause
accumulation of the chemicals in aéuatic animals to levels that would
excéed a human health tolerance, action level, or cancer risk (human
health residue - based criterion); or 2) cause toxicity to benthic or
epibenthic 1life (aquatic toxicity - based criterion). Therefore,
sediments do not pose a risk to aquatic life. In reviewing the surface
water ARAR exceedances, eight out of seventeen exceeded the équatic (as

opposed to the human health) ARAR. Those contaminants exceeding ARARs

. were inorganics - metals and indicator parameters. Their effect on

aquatic life has not been quantifiéd.
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TABLE 6-1

' ONSITE GROUNDWATER CONTAMINATION LEVELS

RAMAPO LANDFILL SITE

UELL. FREQUENCY ONSITE CONCENTRATION (PPB) * BACKGROUND CONCENTRATION ** (PPB)
PARAMETER TYPE SQL RANGE # DETECTS | # WELLS | SHALLOW AQUIFER | INTERMEDIATE BEDROCK SHALLOW .IN'I'ERMEDIATE' BEDROCK
(PPB) - AQUIFER AQUIFER AQUIFER . AQUIFER AQUIFER
Benzene vVoC 1-5 14 43 2.0 2.9 3.0 1.0 ND ND
Tetrachloroethene voc 1-5 2 43 0.6 0.6 ND ND 2.3 ND
Trichloroethene voc 1-5 1 43 ND 0.2 ND ND ND ND
1,4-Dichlorobenzene voc 1.0 1 26 1.1 ND ND ND ND ND
Isopropylbenzene voc 1.0 6 26 ND 3.7 1.0 ND ND ND
Total Xylene voc 1-5 3 43 ND 2.0 ND ND ND ND
Dichlorodifluoromethane voc 1.0 1 26 ND ND 0.2 ND ND ND
Acetone voc 1-10 4 43 © 21 28 7 35 ND 0.4 ND
Toluene voC 1-5 S 43 0.7 1.0 ND ND ND ND
1,1-Dichloroethane voc 1-5 4 43 . ND 3.0 5.0 ND ND ND
1,2-Dichloroethane VdC 1.5 2 43 ND 0.2 0.1 ND ND ND
p-Isopropyltoluene voc 1.0 4 26 1.2 1.7 1.2 ND ND ND
cis-1,2-Dichloroethene voC 1-5 5 43 ND 0.3 0.9 ND ND ND
1,2,4-Trimethylbenzene ‘ voc 1.0 2 26 ND 1.4 ND ND ND ND
.Carbon Disulfide voc 1-5 1 43 ND ND 2.0 ND - ﬁD ND
Propylbenzene voc 1.0 3 26 ND 0.8 0.5 ND ND ND
Chloromethane voc 1-10 2 43 ND 3.0 ND ND ND ND
Chlorobenzene voc 1-5 5 43 1.0 16 2.0 ND ND ND
98L0 T00 wWvy




TABLE 6-1 (Continued)

WELL FREQUENCY

ONSITE CONCENTRATION (PPB) *

BACKGROUND CONCENTRATION ** (PPB)

PARAMETER » - TYPE _ SQL RANGE # DETECTS | # WELLS | SHALLOW AQUIFER | INTERMEDIATE BEDROCK . SHALLOW INTERMEDIATE BEDROCK
o . : (PPB) AQUIFER AQUIFER AQUIFER AQUIFER AQUIFER
Styrene voC 1-5 1 43 ND 0.6 ND ND ND ND
1,2-Dichlorobenzene voc 1.0. 2 26 ND 1.2 0.9 ND ND ND
1,3,5-Trimethylbenzene voc 1.0 4 26 ND 1.9 1.9 ND ND ND
4-Methyl -2-Pentanone voc 1-10 1 43 ND ND 3.0 ND ND ND
tert-Butylbenzene voC 1.0 2 26 ND 1.5 ND ND ND ND
Naphthalene SEMI 1.0 3 26 ND 4.2 0.8 ND - 'ND ND
Diethylphthalate SEMI 10.0 5 43 ND 5.0 2.0 - ND ND ND
Butylbenzylphthalate SEMI 10.0 1 43 ND ND 27 ND .ND ND
Bis(2-ethylhexyl)phthalate SEMI 10.0 14 43 3.0 30 9 ND 7.0 4.0
Pyrene SEMI 10.0 1 43 ND 3.0 ND ND ND ND
Di-n-octylphthalate - SEMI 10.0 1 43 ND ND 130 ND ND ND
delta-BHC PEST 0.05 1 43 ND 1.9 ND ND ND ND
gamma - BHC PEST 0.05 1 43 ND ND 0.055 'ND ND ND
Arsenic MCP 4.4-8.8 9 43 9.1 5.5 4.9 " ND ND ND-
Cadimium MCP 8.0 1 43 ND 2.7 ND ND “ND ND
Chromium MCP 8.0 42 43 174 79 20.6 63 95.9 28.4
Cobalt mce | 18-24 3 43 23 2 22.9 19 18.9 ND
Iron MCP 100 42 43 29,207 . 8,479 3,548 19,100 12,136 513
Lead MCP 6-10 39 43 7.6 2.9 3.5 5 5.6 ND
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TABLE 6-1 (Continued)

WELL FREQUENCY ONSITE CONCENTRATION (PPB) * BACKGROUND CONCENTRATION ** (PPB)

PARAMETER V ' ) TYPE SQL RANGE # DETECTS | # WELLS ~SHALLOU AQUIFER | INTERMEDIATE BEDROCK . SHALLOW ) INTERMEDIATE BEDROCK

' (PPB) : AQUIFER AQUIFER AQUIFER AQUIFER AQUIFER

Sodium - ‘ MCP 5,000 43 43 44,469 " 104,645 35,299 9,290 5,795 5,505
Vanadium | mep 10 14 43 21 ' 22 23.7 28 10 ND
Aluminum MCP 200 39 43 5,152 1,112 689 12,210 18,426 322
Barium . MCP 200 42 43 110 1 | 21 66 95 6

Calcium MCP |- 5,000 43 43 66,285 65,005 87,787 10,910 9,705 . 14,250
Copper MCP 25 C o3 43 27 8.9 11.4 20 21 3.3
Nickel ‘ ‘ MCP 40 36 43 65 _ 63 22 16 ' 52 17.1
Potassium MCP 5,00 43 43 7,614 21,882 4,765 © 3,410 2,462 984
Zine MCP 20 43 43 30 14.3 17 45 © 243 8.4

-Average concentrations are calculated by using one-half the sample quantitaticn limit (SQL).

Notes:

ND - Not Detected

SQL - Sample Quantitation Limit

* - Values reported for metals are average concentrations. Values reported for organics are maximum concentrations.
*%* . All values are averaged value for two rounds of sampling.
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GROUNDWATER CHEMICALS OF'POTENTIAL CONCERN

Benzene. _
Tetrachloroethene
Trichloroethene

. 1,4-Dichlorobenzene
Isopropylbenzene

Total Xyiene
Dichlorodifluoromethane
i,l-Dichloroethane .
1,2-Dichloroethane

p-Isopropyltoluene

cis-1,2-Dichloroethene

1;2,4-Trimethylbenzene
Carbon Disulfide
Toluene

Acetone

Nickel

~ TABLE 6-2

Propylbenzene

" Chloromethane

Chlorobenzene

Styrene '
1,2-Dichlorobenzene
1,3,5-Trimethylbenzene
tert-Butylbenzene’

Naphthalene

‘Diethylphthalate
'Butylbenzylphthalate

Bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
delta-BHC

gamma-BHC
4—Methyi-2-pentanone

Potassium

_Pyrene

Arsenic
CAdmiUm
Manganese
Cobalt
Lead

Sodium

‘Vanadium

Mercury‘

Chromium (III)
Aluminum
Barium
Calcium
Copper

Iron

Zinc
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TABLE 6-3

ONSITE SURFICIAL SOIL CONTAMINATION LEVELS

06L0 - T00 WWd

SAMPLE FREQUENCY
PARAMETER TYPE SQL RANGE # DETECTS # SAMPLES ONSITE BACKGROUND
(PPB) : (PPB)* CONC. (PPB)
1,4-Dichlorobenzene SEMI 380-420 1 9 370 ND
1,2-Dichlorobenzene SEMI 370-&20 9 94 ND
Benzoic Acid SEMI 1800-3500 1 é 210 ND
1| Naphthalene SEMI 370-420 1 9 1100 ND
" 2-Methylnaphthalene SEMI 370-420 1 9 200 ND
| Acenaphenene | SEMI 370-420 1 9 190 ND
“ Dibenzofuran SEMI 370-420 1 9 150 ND
“ Fluorene SEMI 370-420 1 9 170 ND
“ N-nitrosodiphenylamine SEMI 370-420 1 9 110 ND
'“ Phenanthrene SEMI 380-390 3 9 390 “ND
| Anthracene SEMI 370-420 1 9 43 ND
I Fluoranthene SEMI 380-390 4 A9 440 ND
Pyrene SEMI 380-390 4 9 310 ND
Butylbenzylphthalate SEMI .380-h20 2 9. 160 ~ YND
Benzo(a)anthracene SEMI 380-390 3 9 200 ND
Chrysene SEMI 380-390 3 9 230 ND
Bis(2-ethylhexyl)phthalate SEMI 380-390 3 9 480 ND
Di-n-octylphthalate SEMI 380-420 1 9 03 ND




TABLE 6-3 (Continuea)

SAMPLE FREQUENCY

PARAMETER TYPE SQL RANGE # DETECTS # SAMPLES ONSITE BACKGROUND

(PPB) (PPB)* CONC. (PPB)
Benzo (k) fluoranthene SEMI 380-390 4 9 180 ND |
Benzo(a)pyrene SEMI1 380-390 3 9 160 ND -
Indeno(1,2,3-cd)pyrene SEMI 380-390 3 9 140 ND
Benzo(g,h,i)perylene SEMI 380-420. 3 9 130 ND
2-Butanone voc 11-13 3 9 190 - ND
Benzene voc 5-6 1 9 42 ND
1,2,2,2-Tetrachloroethane voC 5-6 1 9 2 ND
Chlorobenzene vVoC 5-6 1 9 730 ND
Ethylbenzene voc 5-6 1 9 260 ND
Total xylenes voc 5.6 1 9 570 ND
Dieldrin PEST 18-94 1 9 3.4 ND
Chlordane PEST 9-470 1 9 20 ND
Heptachlor Epoxide PEST 9-47 1 9 26 ND
Beryllium - MCP 340-900 1 9 243 ND .
Cadmium MCP - 1360-7400 A 9 1336 ND
Total phenols MCP 560-600 1 9 650 ND
Aluminum -MCP 40,000 9 9 9,170,00 16,900,000
‘Antimony MCP 4,200-10,900 2 9 2,894 4,700
Arsenic ‘ McP 2,000 9 9 1,681 2,200
Barium "~ MCP 40,000 9 9 51,344 35,800
Calcium 16L0 T00 MWW HcP 1,000,000 9 9 5,173,333 805,000




TABLE 6-3 (Continued)

SAMPLE FREQUENCY
PARAMETER TYPE - SQI. RANGE _# DETECTS # SAMPLES ONSITE BACKGROUND
(I’PB) (PPB)* CONC. (PPB)

Calcium MCP 1,000,000 9 . 9 5,173,333 805,000
Chromium MCP 2,000 9 9 16,311 22,700
Cobalt MCP 10,000 9 9 7,789 . 6,600
Copper MCP 5,000 9 9 21,667 8,600
Iron. MCP 20,000 9 9 23,211,111 21,300,000
Lead MCP 1,000 9 9 10,689 8,800
Magnesium MCP 1,000,000 9 9 3,217,778 . 2,000,000
Manganese MCP 3,000 9 9 277,556 88,100
Mercury Mce 100-270 1 9 78.9 ND
Nickel MCP 8,000 9 9 14,911 10,900
Potassium Mcp 1,000,000 9 9 1,096,000 511,000
Selenium MCP 1190-210 3 9 184 510
Sodium MCP 1,000,000 9 9 326,889 113,000
Vanadium MCP 10,000 9 9 26,878 40,800
Zinc MCP 4,00 9 9 46,144 27,300

Notes:

ND - Not detected.

* - Values for organics are maximum concentration. Values for inorganics are average concentrations. Average

concentrations were calculated using one-half the s

undetected.
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TABLE 6-4

SOIL/WASTE CHEMICALS OF POTENTIAL CONCERN

1,4-Dichlorobenzene
1,2-Dichlorobenzene
Benzoic Acid
Naphthalené
2-Methylenaphthalene
Acenaphthene

Fluorene
N-nitrgsodiphenylamine
Phenanthrene
Anthracene
Fluoranthene

Pyrene

- Butylbenzylphthalate
Benéo(a)anchracene
Chrysene
Bis(2-ethylhexyl)phthalate
Di-n-octylphﬁhalate'
Benzo(b)fluoranthene
Benzo(k)fluorénchene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene

Dibenzofuran

Benzo(g,h,i)perylene

2-Butanone

. Benzene

1,1,2,2-Tetrachloroethane
Chlorobenzene
Ethylbenzene

Total Xylenes

Dieldrin

Chlordane

Heptachlor Epoxide
Beryliium

Cadmium

' Mercury

Total Phenols

Too WYY
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TABLE 6-5

AIR CHEMICALS OF POTENTIAL CONCERN

2-Butanone
l,l,l-Trichloroechane

Carbon Tetrachloride
. Benzene
Chlorobenzene

Ethylbenzene

Tetrachloroethene

~Styrene -
Toluene _
Total Xylenes
Methylene Chloride

Acetone

100 wwy
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Table 6-6

Potential Exposure Pathways: Current Land Use

(Residential)
EXPOSURE EXPOSURE EXPOSURE
MEDIUM POINT ROUTE(S)
‘ Nearby residents using

Groundwater groundwater in downgradient Ingestion

wells as potable source.

Nearby residents using groundwater .

for showering exposed to chemicals Inhalation

Air

volatilized during showering.

100 vy
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Table 6-7

Potential Exposure Pathways: Current Land Use
(Recreational or Trespasser)

EXPOSURE ' EXPOSURE 'EXPOSURE
MEDIUM - POINT ROUTE(S)
Persons walking or playing onsite Ingestion
Soil/Waste exposed to surficial soil Dermal
contaminants on a sitewide basis. )
} Persons walking or playing onsite
Air exposed to chemicals volatilizing Inhalation
from the landtill.

100 W¥d
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Table 6-8

Potential Exposure Pathways: Current Land Use

(Industrial/Commercial)

EXPOSURE EXPOSURE EXPOSURE
MEDIUM POINT ROUTE(S)
Employees working onsite exposed Ingestion
Soil/Waste to surficial soil contaminants Dermal
on a sitewide basis. 7
, Employees working onsite exposed to .
Air chemicals volatilizing from Inhalation
the landfill.

100 pyy
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Table 6-9

| ~ Potential Exposure Pathways: Future Land Use

(Residential)

EXPOSURE EXPOSURE EXPOSURE
MEDIUM POINT ROUTE(S)
Persons living onsite could Ingestion
Soil/Waste be exposed to full depth Dermal
of soil contamination.
: Persons living onsite with pri-
Groundwater vate wells could be exposed to Ingestion
groundwater contamination.
Persons living onsite ang working
Air or playing onsite could be exposed Inhalation
to contaminants volatilizing from
the landfill.
. Persons using groundwater to sup-
. Air ply private residences could be Inhalation

exposed to contaminants volatilized
during showering.

100 wWwy
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Table 6-10

Potential Exposure Pathways: Future Land Use
| (Commercial/lndustrial)

EXPOSURE EXPOSURE | EXPOSURE
MEDIUM POINT ' ' ROUTE(S)
A Employees working onsite could ingestion
Soil/Waste be exposed to the full depth Dermal

of soil contamination.

' Empioyees working onsite and
. Ingestion

Groundwater using private wells as a
potable source could be exposed
to groundwater contamination.

_ Employees working onsite could be
Air exposed to contaminants volatil- Inhalation
izing from the landfill.

100 Wwvy
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TABLE 6-11

INGESTION OF CARCINOGENIC CHEMICALS IN SOILS

INTAKE (mg/kg-day)

1,4-Dichlorobenzene 2.50E-01 4.20E-08 5.37E-08 1.05E-07 1.53E-07 2.39E-07 1.05E-07
N-nitrosodiphenylamine 1.10E-01 1.85E-08 2.36E-08 4.61E-08 6.73E-08 1.05E-07 4.61E-08
Butylbenzylphthalate 1.60E-01 2.68E-08 3.43E-08 6.71E-08 9.80E-08 1.52E-07 6.71E-08
Benzo(a)anthracene 2.00E-01 3.35E-08 4.29E-08 8.39E-08 1.22E-07 1.90E-07 8.39E-08
Chrysene 2.26E-01 -3.79E-08 4.85E-08 9.48E-08 1.38E-07 2.15E-07 9.48E-08
Bis(2-ethylhexyl)phthalate 2.85E-01 4.78E-08 6.11E-08 1.20E-07 1.75E-07 2.72E-07 1.20E-07
Benzo(b)fluoranthene 1.67E-01 2.79E-08 3.57E-08 6.98E-08 1.02E-07 1.59E-07 6.98E-08
Benzo(k)fluoranthene 1.63E-01 2.73E-08 3.49E-08 6.82E-08 9.96E-08 1.55E-07 6.82E-08 |
Benzo(a)pyrene 1.60E-01 2.68E-08 3.43E-08 6.71E-08 9.80E-08 1.52E-07 6.71E-08
Indeno(1 ,'2,3—cd)pyrené 1.40E-01 2.35E-08 3.00E-08 5.87E-08 8.57E-08 1.33E-07 5.87E-08
‘|Benzene 1.53E-02 2.57E-09 3.28E-09 6.42E-09 9.37E-09 1.46E-08 6.42E-09
1,1,2,2-Tetrachloroethane 2.00E-03 3.35E-10 4.29E-10 | - 8.39E-10 1.22E-09 1.90E-09 8.39E-10.
Dieldrin : 3.40E-03 5.70E-10 7.29E-10 1.43E-09 2.08E-09 3.24E-09 1.43E-09 |
Chlordane 2.00E-02 3.35E-09 4.29E-09 8.39E-09 1.22E-08 1.90E-08 8.39E-09
‘ Heptachlor Epoxide 1.75E-02 2.94E-09 3.75E-09 |  7.34E-09 1.07E-08 1.67E-08 7.34E-09
Beryllium 2.40E-01 4.03E-08 5.15E-08 1.01E-07 | 1.47E-07 | - 2.29E-07 1.01E-07
Cadmium - 1.70E+00 2.85E-07 3.65E-07 7.13E-07 1.04E-06 1.62E-06 | . 7.13E-07
CURRENT USE FUTURE USE
PARAMETERS ADULT CHILD WORKER ADULT CHILD WORKER
] TRESPASSER | TRESPASSER
INGESTION RATE (mg soil/day): - 100 100 100 100 200 100
'TCONVERSION FACTOR (kg/mg) 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06
FRACTION INGESTED FROM :

CONTAMINATED SOURCE (unitless) 1 1 1 1 1 1
EXPOSURE FREQUENCY (days/year): 100 274 250 365 365 250
EXPOSURE DURATION (years): 30 5 30 30 5 30
BODY WEIGHT (kg): ‘ 70 25 70 70 15 70
AVERAGING TIME (days): 25550 25550 25550 © 25550 25550 25550

100 WvY
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TABLE 6-12

INGESTION OF NONCARCINOGENIC CHEMICALS IN SOII',S‘

INTAKE (mg/kg-day)

1,2-Dichlorobenzene 0.40E-02 | 3.68E-08 | 2.82E-07| 09.20E-08| 1.34E-07| 1.25E-06| 9.20E-08
Benzoic Acid 2.10E-01 | 8.22E-08 | 6.31E-07| 2.05E-07| 3.00E-07| 2.80E-06| 2.05E-07
Naphthalene 4.82E-01 | 1.89E-07| 1.45E-06| 4.72E-07| 6.89E-07| 6.43E-06| 4.72E-07
2-Methylnaphthalene 200E-01 | 7.81E-08| 5.99E-07| 1.956-07| 2.85E-07| 2.66E-06| 1.95E-07
Acenaphthene 1.90E-01 | 7.44E-08| 5.71E-07| 1.86E-07) 2.71E-07| 2.53E-06| 1.86E-07
Dibenzofuran 1.50E-01 | 5.876-08| 4.50-07| 1.47E-07| 2.14E-07| 2.00E-06| 1.47E-07
Fluorene 1.70E-01 | 6.65E-08 | 5.10E-07| 1.66E-07 | 2.43E-07| 2.27E-06| 1.66E-07
Phenanthrene 241E-01 | 9.45E-08|  7.25E-07| 2.36E-07| 3.456-07| 3.22E-06| 2.36E-07
Anthracene 430E-02 | 1.68E-08 | . 1.29E-07| 4.21E-08| 6.14E-08| 5.73E-07| 4.21E-08
Fluoranthene 2486-01| 9.71E-08| 7.45E-07| 243E-07| 3.54E-07| 3.31E-06| 2.43E-07
Pyrene 1.60E-01 | 6.26E-08| 4.80E-07| 1.57E-07| 2.29E-07| 2.13E-06| 1.57E-07
Di-n-octylphthalate 430E-02 | 1.68E-08| 1.29E-07| 421E-08| 6.14E-08| 5.73E-07| 4.21E-08
Benzo(g,h,i)perylene 1.30E-01 | 5.09E-08| 3.90E-07| 1.27E-07| 1.86E-07| 1.73E-06| 1.27E-07
2-Butanone 6.43E-02 | 2.52E-08| 1.93E-07| 6.29E-08| 9.195-08| 8.57E-07| 6.29E-08
Chlorobenzene 234E-01 | 9.16E-08 | 7.02E-07| 2.206-07 | 3.34E-07| 3.12E-06 | ' 2.29E-07
Ethylbenzene 846E-02 | 331E-08| 2.546-07| 828E-08] 1.21E-07| 1.13E-06| 8.28E-08
Total xylenes 1.836-01 | 7.17E-08 | 5.50E-07| 1.79E-07 | 2.62E-07| 2.44E-06| 1.79E-07
Total phenols 1.33+00 | - 5.19E-07| 3.98E-06| 1.30E-06| 1.90E-06| 1.77E-05| 1.30E-06
1,4-Dichlorobenzene 2.50E-01 | 9.80E-08 | 7.52E-07| 2.45E-07| . 3.58E-07| ‘3.34E-06| 2.45E-07
Butylbenzylphalate LeoE-01 | 626E-08| 4.80E-07| 1.57E-07| 229E-07| 2.13E-06| 1.57E-07
Bis(2-ethylhexyl)phthalate 2856-01 | 1.12E-07 | 8.56E-07 | . 2.79E-07| 4.07E-07| 3.80E-06| 2.79E-07
Dieldrin 3.40E-03 | 1.33E-09| 1.02E-08| 3.33E-09| 4.86E-09| 4.53E-08] 3.33E-09
Beryllium 2.40E-01 | . 9.39E-08 | 7.21E-07| 2.35E-07| 3.43E-07| 3.20E-06| 2.35E-07
Cadmium 170E+00 | 6.65E-07 | 5.10E-06|  1.66E-06 | 2.43E-06| 2.27E-05| 1.66E-06
Mercury 7.886-02 1 3.08E-08| 237E-07| 7.71E-08] 1.138-07| 1.05E-06| 7.71E-08
CURRENT USE | FUTURE USE
VARIABLE: ADULT CHILD WORKER ADULT CHILD WORKER
, TRESPASSER | TRESPASSER '

INGESTION RATE (mg soil/day): 100 100 100 100 200] 100 |-
CONVERSION FACTOR (kg/mg) 1.00E-06 | 1.00E-06| 1.00E-06| 1.00E-06| 1.00E-06| 1.00E-06
FRACTION INGESTED FROM

CONTAMINATED SOURCE (unitless) 1 1 o1 1 1 1
EXPOSURE FREQUENCY (days/year): 100 274 250 365 365 250
EXPOSURE DURATION (years): 30 5 30 30 5 30
BODY WEIGHT (kg): 70 25 70 70 15 70
AVERAGING TIME (days): 10950 1825 10950 10950 1825 10950
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TABLE 6-13

DERMAL CONTACT WITH CARCINOGENIC CHEMICALS IN SOIL

ABSORBED DOSE
1,4-Dichlorobenzene 2.50E-01 8.99E-09 | = 6.97E-08 8.55E-08 3.28E-08 9.84E-08 8.55E-08
N-nitrosodiphenylamine - 1.10E-01 3.95E-09 3.06E-08 3.76E-08 1.44E-08 4.32E-08 3.76E-08
Butylbenzylphthalate : 1.60E-01 5.74E-09 4.45E-08 5.46E-08 2.10E-08 6.28E-08 | . ' 5.46E-08 |
Benzo(a)anthracene 2.00E-01 7.18E-09 |  5.56E-08 6.83E-08 2.62E-08 7.85E-08 6.83E-08
Chrysene 2.26E-01 8.11E-09 6.29E-08 7.72E-08 2.96E-08 8.88E-08 7.72E-08
Bis(2-ethylhexyl)phthalate 2.85E-01 -1.02E-08 7.93E-08 9.73E-08 3.74E-08 1.12E-07 9.73E-08
Benzo(b)?luoranthene 1.67E-01 5.98E-09 4.63E-08 5.69E-08 § 2.18E-08 6.54E-08 5.69E-08
Benzo(k)fluoranthene 1.63E-01 5.84E-09 -4.53E-08 5.56E-08 2.13E-08 6.39E-08 5.56E-08
Benzo(a)pyrene 1.60E-01 | . 5.74E-09 4.45E-08 5.46E-08 2.10E-08 6.28E-08 5.46E-08
Indeno(1,2,3-cd)pyrene - - 1.40E-01 5.03E-09 3.90E-08 4.78E-08 1.83E-08 5.50E-08 4.78E-08
Benzene . 1.53E-02 5.50E-10 | 4.26E-09 | 5.23E-09 2.01E-09 | 6.01E-09 | 5.23E-09
1,1,2,2-Tetrachloroethane 2.00E-03 7.18E-11 5.56E-10| 6.83E-10 2.62E-10 7.85E-10 6.83E-10
Dieldrin ' 3.40E-03 1.22E-10 9.46E-10 1.16E-09 4.46E-10 1.34E-09 1.16E-09
Chlordane . 2.00E-02 } 7.18E-10 5.56E-09 6.83E-09 | = 2.62E-09 7.85E-09 | 6.83E-09
Heptachlor Epoxide N 1.75E-02 | . 6.27E-10 -4.86E-09 5.97E-09 2.29E-09 | ~ 6.86E-09 5.97E-09
Beryllium : - 2.40E-01 8.62E-09 6.68E-08 8.20E-08 3.14E-08 | 9.43E-08 8.20E-08
Cadmium . 1.70E+00 6.10E-08 4.73E-07 5.81E-07 ’ 2.23E-07 6.68E-07 5.81E-07
Mercury 1.33E+00 4.76E-08 3.69E-07 4.53E-07 1.74E-07 5.21E-07 4.53E-07
. CURRENT USE FUTURE USE
VARIABLE _ : ~ ADULT CHILD WORKER ADULT CHILD WORKER
: : TRESPASSER | TRESPASSER , 1 ,
CONVERSION FACTOR (kg/mg) 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06
SKIN SURFACE AREA AVAILABLE FOR 820 © 4970 | - 3120 T 820 3160 3120
CONTACT (cm*2/event): ‘
SOIL TO SKIN ADHERENCE FACTOR (mg/cm*2) 1.45 1.45 1.45 - 1.45 1.45 1.45
IABSORPTION FACTOR (unitless) 0.018 0.018 0.018 0.018 0.018 0.018
EXPOSURE FREQUENCY (days/year): 100 274 250 365 365 250
EXPOSURE DURATION (years): 30 5 30 30 5 30
BODY WEIGHT (kg): 70 25 70 70 15 70
AVERAGING TIME (days): 25550 25550 25550 25550 25550 25550
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‘TABLE 6-14

DERMAL CONTACT WITH NONCARCINOGENIC CHEMICALS IN SOILS

ABSORBED DOSE (mg/kg-day)
g 'RESPASSER
1,2-Dichlorobenzene 9.40E-02 § 7.87E-09 | 3.66E-07 7.49E-08 |  2.87E-08 | 5.17E-07 7.49E-08 |
Benzoic Acid 2.10E-01 1.76E-08 8.18E-07 1.67E-07 6.42E-08 1.15E-06 1.67E-07
Naphthalene 4.82E-01 4.04E-08. 1.88E-06 3.84E-07 1.47E-07 | - 2.65E-06 | . 3.84E-07
2-Methylnaphthalene 2.00E-01 1.67E-08 7.78E-07 1.59E-07 6.10E-08 1.10E-06 1.59E-07
Acenaphthene . 1.90E-01 1.59E-08 7.40E-07 |  1.51E-07 5.81E-08 1.04E-06 1.51E-07
Dibenzofuran . 1.S0E-01 1.26E-08 | = 5.84E-07 1.20E-07 4.59E-08 | 8.25E-07 1.20E-07
Fluorene : , 1.70E-01 1.42E-08 6.62E-07 | - 1.35E-07 5.20E-08 9.35E-07 1.35E-07
Phenanthrene 2.41E-01 2.02E-08 9.40E-07 1.92E-07 7.38E-08 1.33E-06 1.92E-07
Anthracene 4.30E-02 3.60E-09 1.67E-07 3.43E-08] - 1.31E-08 2.36E-07 3.43E-08
Fluoranthene 2.48E-01 2.08E-08 9.66E-07 1.98E-07 7.59E-08 1.36E-06 1.98E-07
Pyrene » 2.05E-01 1.72E-08 7.98E-07 1.63E-07 6.26E-08 1.13E-06 1.63E-07
Di-n-octylphthalate 2.85E-01 2.39E-08 1.11E-06 2.27E-07 8.72E-08 1.57E-06 2.27E-07
Benzo(g,h,i)perylene 1.30E-01 1.09E-08 5.06E-07 |. 1.04E-07 3.97E-08 7.15E-07 1.04E-07
2-Butanone 6.43E-02 | 5.39E-09 2.50E-07 5.12E-08 1.97E-08 3.54E-07| - 5.12E-08
Chlorobenzene : 2.34E-01 1.96E-08 9.11E-07 1.86E-07 7.15E-08 1.29E-06 1.86E-07
Ethylbenzene 8.46E-02 7.09E-09 | . 3.29E-07 6.74E-08 2.59E-08 4.65E-07 6.74E-08
Total xylenes 1.83E-01 1.53E-08 | 7.13E-07 1.46E-07 5.60E-08 1.01E-06 1.46E-07
Total phenols ’ 1.33E+00 1.11E-07 S.17E-06 | 1.06E-06 4.06E-07 7.29E-06 1.06E-06
1,4-Dichlorobenzene 2.50E-01 - 2.10E-08 | © 9.76E-07 2.00E-07 7.66E-08 1.38E-06 2.00E-07
Butylbenzylphthalate : 1.60E-01 1.34E-08 6.23E-07 1.27E-07 4.89E-08 -8.80E-07 1.27E-07
Bis(2-ethylhexyl)phthalate 2.85E-01 2.39E-08 1.11E-06 | 2.27E-07 8.72E-08 |  1.57E-06 2.27E-07
Dieldrin i 3.40E-03 2.85E-10 1.32E-08 2.71E-09 1.04E-09 1.87E-08 2.71E-09
Beryllium 2.40E-01 | @ 2.01E-08 9.35E-07 1.91E-07 7.34E-08 1.32E-06 1.91E-07
Cadmium : 1.70E+00 . 1.42E-07 6.62E-06 1.35E-06 5.20E-07 9.35E-06 1.35E-06
Mercury 7.88E-03 6.60E-10 3.07E-08 |- 6.28E-09 2.41E-09 4.33E-08 | 6.28E-09
. CURRENT USE FUTURE USE
VARIABLE ) ‘ ADULT CHILD WORKER ADULT CHILD WORKER
: TRESPASSER | TRESPASSER :

CONVERSION FACTOR (kg/mg) : 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06
SKIN SURFACE AREA AVAILABLE FOR 820 4970 3120 820 - 3160 3120
CONTACT (cm*2/event): ' o :
SOIL TO SKIN ADHERENCE FACTOR (mg/cm*2) 1.45 1.45 1.45 1.45 1.45 1.45
ABSORPTION FACTOR (unitless) 0.018 0.018 | . 0.018 - 0.018 0.018 | . 0.018
EXPOSURE FREQUENCY (days/year): 100 274 250 365 365 250
EXPOSURE DURATION (years): - 30 5 30 30 5| 30
BODY WEIGHT (kg): " , 70 25| . 70 70 15 70
AVERAGING TIME (days): . 10950 1825 10950 || 10950 - 1825 10950




TABLE 6-15

INGESTION OF,CARCINOGENIC CHEMICALS IN DRINKING WATER

INTAKE(mg/kg-day)
T EURRENET FUTURE ‘USE.
ADULT
eh (mg/)". 3 S B R TI
Benzene 1.54E-07 1.89E-09 [ 4.40E-10 . 1.89E-05 | 5. 1.29E-05 | .
Tetrachloroethene 6.00E-08 | 7.35E-10 1.71E-10 6.00E-04 | 7.35E-06 | 2.29E-06| 5.03E-06
Trichloroethene 2.00E-08 | 2.45E-10| 5.71E-11 2.00E-04 | 2.45E-06 | 7.62E-07 1.68E-06
1,4-Dichlorobenzene 5.62E-08 6.89E-10 1.61E-10 5.62E-04 | 6.89E-06 | 2.14E-06 | 4.72E-06
11,1-Dichloroethane 1.74E-07 | 2.13E-09 | 4.96E-10 1.74E-03 2.13E-05| 6.62E-06 1.46E-05
1,2-Dichloroethane 2.00E-08 | 2.45E-10| 5.71E-11 2.00E-04 | 2.45E-06 | 7.62E-07 1.68E-06
Chloromethane 2.72E-07 | 3.33E-09| 7.77E-10 2.72E-03 3.33E-05 | 1.04E-05| 2.28E-05
Styrene 6.00E-08 7.35E-10 1.71E-10 6.00E-04 | 7.35E-06| 2.29E-06 | - 5.03E-06
Butylbenzylphthalate 5.05E-07 6.18E-09 1.44E-09 5.05E-03 6.18E-05 1.92E-05 | 4.23E-05
Bis(2-ethylhexyl)phthalate 7.05E-07 8.64E-09 |  2.02E-09 7.05E-03 | . 8.64E-05| 2.69E-05| S5.91E-05
gamma-BHC 2.72E-09 3.33E-11 7.77E-12 2.72E-05 3.33E-07 1.04E-07 | 2.28E-07
Arsenic 4.63E-07 | 5.67E-09 1.32E-09 4.63E-03 5.67E-05 1.76E-05 |  3.88E-05
Cadmium 4.06E-07 | 4.97E-09 1.16E-09 4.06E-03 4.97E-05 1.55E-05| 3.40E-05
Lead 6.10E-07 [  7.47E-09 1.74E-09 4.19E-04 | 'S.14E-06 | 1.60E-06| 3.52E-06
VARIABLE CURRENT USE FUTURE USE
ADULT CHILD ADULT CHILD WORKER

JINGESTION RATE (liters/day) 2 1 2] 0.8 2
EXPOSURE FREQUENCY (days/year) 365 365 365 365 250.
EXPOSURE DURATION (years) 30 5 30 5 30
BODY WEIGHT (kg) 70 25 70 15 70
AVERAGING TIME (days) 25550 25550 25550 25550 25550

5080 Too WV&




TABLE 6-16 -

INGESTION OF NONCARCINOGENIC CHEMICALS IN DRINKING WATER

INTAKE(mg/kg-dsy)

“CURRENT USE:

INT AKE(mg/kg—day)

UTURE USE

WORKER

8.50E-08

2.43E-09

8.50E-04

2.43E-05

1.66E-0S.

10950

Isopropylbenzene 2.72E-09
Total Xylenes 1.57E-07 4.50E-09 5.04E-09 1.57E-03 | = 4.50E-05 8.40E-05 3.08E-05
Dichlorodifluoromethane 2.00E-08 5.71E-10 6.40E-10 2.00E-04 5.71E-06 1.07E-05 3.91E-06 |
Acetone 6.68E-07 1.91E-08 2.14E-08 6.68E-03 1.91E-04 3.56E-04 1.31E-04
Toluene 1.00E-07 2.86E-09 ' 3.20E-09 1.00E-03 2.86E-05 5.33E-05 1.96E-05
p-Isopropyltoluene 6.98E-08 2.00E-09 2.24E-09 6.98E-04 2.00E-05 3.73E-05 1.37E-05
cis~1,2-Dichloroethene 9.00E-08 2.57E-09 2.88E-09 9.00E-04 2.57E-05 4.80E-05 1.76E-05
\1,2,4-Trimethylbenzene 6.08E-08 1.74E-09 | 1.94E-09 6.08E-04 ~ L.74E-05 " 3.24E-05 1.19E-05
Carbon Disulfide 1.53E-07 4.37E-09 4.90E-09 1.53E-03 © 4.37E-05 8.16E-05 |. 2.99E-05
Propylbenzene 5.29E-08 1.51E-09 1.69E-09 5.29E-04 1.51E-05 2.82E-05 1.03E-0S
Chlorobenzene 2.33E-07 6.67E-09 7.47E-09 2.33E-03 6.67E-05 1.24E-04 . 4.57E-05
1,2-Dichlorobenzene 5.94E-08 1.70E-09 1.90E-09 5.94E-04 1.70E-05 3.17E-05 1.16E-05
1,3,5-Trimethylbenzene 8.81E-08 2.52E-09 2.82E-09 8.81E-04 2.52E-05 4.70E-05 1.72E-05
4-Methyl-2-Pentanone 3.00E-07 8.57E-09 9.60E-09 3.00E-03 8.57E-05 1.60E-04 5.87E-05
tert-Butylbenzene 6.01E-08 1.72E-09 1.92E-09 6.01E-04 " 1.72E-05 3.20E-05 1.18E-05
Naphthalene 8.90E-08 2.54E-09 2.85E-09 8.90E-04 2.54E-05 4 75E-05 1.74E-05
Diethylphthalate 4.97E-07 1.42E-08 1.59E-08 4.97E-03. 1.42E-04 2.65E-04 '9.73E-05
Di-n-octylphthalate 1.28E-06 3.66E-08 4.10E-08 1.28E-02 .  3.66E-04 6.83E-04 2.51E-04
Pyrene ' ' 3.00E-07 8.57E-09 9.60E-09 3.00E-03 8.57E-05  1.60E-04 5.87E-05| -
VARIABLE CURRENT USE . FUTURE USE

. ADULT CHILD ADULT CHILD WORKER
INGESTION RATE (liters/day) 2 1 2 0.8 2
EXPOSURE FREQUENCY (days/year) 365 365 365 365 250
EXPOSURE DURATION (years) 30 5 30 5 30
BODY WEIGHT (kg) 70 .25 70 15 70 |.
AVERAGING TIME (days) 10950 1825 1825 10950
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TABLE 6-16 (continued)

INGESTION OF NONCARCINOGENiC CHEMICALS IN DRINKING WATER

""" INT AKE(mg/kg-day)
Manganese - 4.78E-04 1.37E-05 1.53E-05 4.78E+00 1.37E-01 2.55E-01 9.36E-02
Mercury " 4.19E-08 1.20E-09 1.34E-09 4.19E-04 1.20E-05 2.24E-05 8.21E-06
Sodium "~ 8.33E-03 2.38E-04 2.67E-04 8.33E+01 2.38E+00 4.44E+00 1.63E+00
Vanadium 1.14E-06 3.25E-08 3.64E-08 " 1.14E-02 3.25E~-04 6.07E-04 - 2.23E-04
Tetrachloroethene 6.00E-08 1.71E-09 1.92E-09 6.00E-04 1.71E-05 3.20E-05 1.17E-05
'1,4-Dichlorobenzene 5.62E-08 "1.61E-09 1.80E-09 5.62E-04 1.61E-05 3.00E-05 1.10E-05
1, 1-Dichloroethane 1.74E-07 4 96E-09 5.56E-09 ' 1.74E-03 4.96E-05 9.26E-05| = 3.40E-05
Styrene - ‘ 6.00E-08 1.71E-09 1.92E-09 6.00E-04 1.71E-05 3.20E-05 1.17E-05
Butylbenzylphthalate 5.05E-07 1.44E-08 1.62E-08 5.05E-03 1.44E-04 2.69E-04 9.88E-05
Bis(2-cthylhexyl)phthalate 7.05E-07 2.02E-08 2.26E-08 7.05E-03 2.02E-04 3.76E-04 1.38E-04
delta-BHC 1.42E-08 4.06E-10 4.55E-10 1.42E-04 4.06E-06 7.58E-06 2.78E-06
gamma-BHC 2.72E-09 1.77E-11 8.70E-11 2.712E-05 1.77E-07 1.45E-06 5.32E-07
Arsenic " 4.63E-07 1.32E-08 1.48E-08 -4.63E-03 '1.32E-04 2.47E-04 © 9.06E-05
Cadmium 4.06E-07 1. 165—68 1.30E-08 4.06E-03 1.16E-04 2. 165—04 7.94E-05
Lead 6.10E-07 1.74E-08 1.95E-08 6.10E-03 1.74E-04 3.25E-04 1.19E~-04
Cobalt 1.60E-06 4.58E-08 5.13E-08 1.60E-02 4 .58E-04 8.56E-04 3.14E-04
Chromfum [(11}] : 1.48E-05 4.23E-07 4.74E-07 1.48E-01 4.23E-03 7;895-03 2.90E-03
Barium 1.01E-05 2.90E-03 4.06E-03 1.01E-01 2.90E-07 ‘5.41E-07 1.99E-07
Nickel 6.16E-06 1.76E-03 2.47E-03 6.16E-02 1.76E-07 3.29E-07 1.21E-07
Zinc 2.61E-06 7.45E-04 1.04E-03 2.61E-02 7.45E-08 1.39E-07 5.10E-08
VARIABLE CURRENT USE FUTURE USE
. ADULT CHILD ADULT CHILD WORKER

INGESTION RATE (liters/day) 2 1 2 0.8 2
EXPOSURE FREQUENCY (days/year) 365 365 365 365 250
EXPOSURE DURATION (years) 30 5 30 5 30
BODY WEIGHT (kg) 70 25 70 15 70
AVERAGING TIME (days) 10950 1825 10950 1825 10950




TABLE 6-17

INHALATION OF AIRBORNE (VAPOR PHASE) CARCINOGENIC CHEMICALS VOLATILIZING FROM THE LANDFILL

INTAKE (inglkg—day)

Benzene 2.56E-05 1.36E-04 5.12E-04 1.49E-03 9.30E-04 5.12E-04
Tetrachloroethene 3.75E-06 2.00E-05 7.51E-05 2.19E-04 1.36E-04 7.51E-05
Styrene i : 3.23E-04 6.77E-07 3.60E-06 _ 1.35E-05 .3.96E-05 2.46E-05 1.35E-05
Methylene Chloride 1.86E-03 3.90E-06 | - 2.07E-05 7.80E-05 2.28E-04 1.42E-04 7.80E-05 ;
Carbon Tetrachloride 4.04E-04 8.47E-07 4.51E-06 1.69E-05 4.95E-05 3.08E-05 1.69E-05
. CURRENT USE ’ FUTURE USE
VARIABLE . ADULT CHILD WORKER ADULT CHILD WORKER
' TRESPASSER | TRESPASSER
INHALATION RATE (m*3/hr): : 3 1.25 1.30 1.25 1.25 |. 1.00 1.25
EXPOSURE TIME (hours/day): 1 4 8 16 16 8
EXPOSURE FREQUENCY (days/year): ’ 100 | - 274 250 © 365 365 250
EXPOSURE DURATION (years): 30 5 - 30 30 5 30
BODY WEIGHT (kg): 70 25 70 70 15 70
AVERAGING TIME (days): 25550 25550 25550 25550 25550 25550
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TABLE 6-18

INHALATION OF AIRBORNE (VAPOR PHASE) NONCARCINOGENIC CHEMICALS VOLATILIZING FROM THE LANDFILL

', CHEMICAL : INTAKE (mg/kg-day)
CONCENTRATION
2fBu£anone 6.46E-04 1.89E-03 7.04E-03 6.46E-04
1,1,1-Trichloroethane ' 1.02E-03 1.59E-04 9.99E-05 2.92E-04 1.09E-03 9.99E-05
Carbon Tetrachloride 4.04E-04 6.31E-05 3.96E-05 1.16E-04 4.31E-04 3.96E-05
Chlorobenzene X 1.51E-01 2.36E-02" 1.48E-02 4.32E-02 1.61E-01 1.48E-02
Ethylbenzene A " 4.91E-01 7.67E-02 4.81E-02 | - 1.40E-01 5.24E-01 4.81E-02
Toluene 1.13E-01 1.76E-02 1.10E-02 3.22E-02, 1.20E-01 1.10E-02
Xylene (Total) 3.15E+00 1.54E-02 4.92E-01 3.08E-01 '9.00E-01 | . 3.36E+00 3.08E-01
Acetone 1.43E-02 7.00E-05 2.24E-03 1.40E-03 4.09E-03 1.53E-02 1.40E-03
Tetrachloroethene 1.79E-03 8.77E-06 2.80E-04 1.75E-04 5.12E-04 1.91E-03 1.75E-04
Styrene : 3.23E-04 1.58E-06 | 5.04E-05 3.16E-05 9.22E-05 3.44E-04 3.16E-05
Methylene Chloride 1.86E-03 | = 9.12E-06 2.91E-04 | 1.82E-04 5.32E-04 1.99E-03 1.82E-04
CURRENT USE FUTURE USE
VARIABLE ADULT CHILD WORKER ] ADULT CHILD WORKER
TRESPASSER | TRESPASSER ’
INHALATION RATE (m*3/hr): 1.25 : 1.30 1.25 - 1.25 1.00 1.25
EXPOSURE TIME (hours/day): 1 4 8 16 16 8
EXPOSURE FREQUENCY (days/year): 100 274 250 365 365 250
EXPOSURE DURATION (years): 30 51 . 30 30 5 30
BODY WEIGHT (kg): 70 25 70 70 15 70
AVERAGING TIME (days): 10950 1825 10950 10950 1825 © 10950
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TABLE 6-19

INHALATION OF AIRBORNE (VAPOR PHASE) CARCINOGENIC
CHEMICALS VOLATILIZING IN THE SHOWER

CURRENT USE: " i “ 'FUTURE USE !
- CHEMICAL INT AKE(mg/kg~day) INT AKE(mg/kg-day)
CONCENTRATION| 4] - '
IN AIR (mg/m*3) -
Benzenc 1.31IE-05| 9.65E-09 | 4.50E-09 131E-01 {  9.65E-05| 2.50E-05
Tetrachloroethene 441E-06 | 3.24E-09 | 1.51E-09 4.41E-02 | 3.24E-05| 8.40E-06
Trichloroethene 1.71E-06 | 1.25E-09 | S.85E-10 1L.71IE-02 | 1.2SE-05| 3.25E-06
1,4-Dichlorobenzene 4.00E-06 | 2.94E-09| 1.37E-09 4.00E-02 | 2.94E-05| 7.62E-06
1,1~Dichloroethane 1.68E-05 | 1.24E-08 | 5.77E-09 1.68E-01 1.24E-04 |  3.21E-05
1,2-Dichloroethane 1.68E-06 [ 1.24E-09 [  5.77E-10 1.L68E-02 | 1.24E-05| 3.20E-06
" |Chloromethane 2.55E-05| 1.87E-08| 8.73E-09 2.55E-01 1.87E-04 |  4.85E-0S
Styrenc ' 4.31E-06 | 3.17E-09 | 1.48E-09 4.31E-02| 3.17E-05| 8.21E-06
VARIABLE ' CURRENT USE FUTURE USE
, ADULT CHILD . ADULT CHILD
INHALATION RATE (m*3/hr) 0.6 0.6 ‘ 0.6 0.6
EXPOSURE TIME (hours/day) 0.2 0.2 0.2 0.2
EXPOSURE FREQUENCY (days/year) 365 365 | - 365 365
EXPOSURE DURATION (years) 30 5 A 30 2
BODY WEIGHT (kg) 70 250 70 18
AVERAGING TIME (days) 25550 25ss0 || . +25550 25550
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TABLE 6-20

INHALATION OF AIRBORNE (VAPOR PHASE) NONCARCINOGENIC
CHEMICALS VOLATILIZING IN THE SHOWER

CHEMI 'CHEMICAL INTAKE(mg/kg-day)
CONCENTRATION | Tcmup
e e 2] INAIR (mg/mt3) RN m Y
Tetrachloroethen V 4.41E-06 7.56E-09 2.12E-08. 4 41E-02 7.56E-05 2.94E-04
1,4-Dichlorobenzene 4.00E-06 6.86E-09 1.92E-08 4.00E-02 ' 6.86E-05 2.67TE-04
Isopropylbenzene 5.91E-06 1.01E-08 2.84E-08 5.91E-02 1.01E-04 3.94E-04
{Total Xylene 1.12E-05 1.91E-08 5.36E-08 ‘ 1.12E-01 | - 1.91E-04 7.44E-04
Dichlorodifluoromethane 1.82E-06 3.12E-09 T 8.74E-09 | 1.82E-02 3.12E-05 " 1.21E-04
Acetone ) 3.02E-05 5.17E-08 1.45E-07 3.02E-01 5.17E-04 . 2.01E-03
Toluene ) . 7.85E-06 1.35E-08 3.77E-08 7.85E-02 1.35E-04 5.24E-04
1.1-Dichlorocthane . . 1.68E-05 - 2.89E-08 8.08E-08 1.68E-01 2.89E-04 1.12E-03
p-Isopropyltoluene . 4.42E-06 7.58E-09 2.12E-08 4.42E-02 7.58E-05 2.95E-04
cis-1,2-Dichlorocthene 6.85E-06 1.17E-08 | . 3.29E-08 6.85E-02 1.17E-04 4.57E-04
1,2,4-Trimethylbenzene 3.85E-06 6.60E-09 - 1.85E-08 3.85E-02 6.60E-05 2.57E-04
Carbon Disulfide 1.51E-05 " 2.59E-08 | - 5.29E-06 o 1.51E-01 | - 2.59E-04 1.01E-03
. |Propylbenzene . " 3.356-06 5.75E-09 1.61E-08 3.35E-02 " 5.75E-05 2.24E-04
Chlorobenzene 1.86E-05 3.18E-08 8.91E-08 ~ 1.86E-01 3.18E-04 1.24E-03
Styrene . ’ 4.31E-06 7.39E-09 2.07E-08 431E-02| . 7.39E-05 2.87E-04
1,2-Dichlorobenzenc 4.26E-06 7.31E-09 2.05E-08 4.26E-02 7.31E-05 2.834E-04
1,3,5-Trimethylbenzene 5.59E-06 - 9.58E-09 2.68E-08 5.59E-02 | v 9.58E-05 © 3.72E-04 |
4-Methyl-2-Pentanone 1.13E-05 1.94E-08 5.45E-08 1.13E-0! 1.94E-04 7.56E-04
tert-Butylbenzene . - 3.62E-06 " 6.21E-09 1.74E-08 3.62E-02 6.21E-05 | 2.42E-04
VARIABLE R ADULT CHILD ADULT CHILD
INHALATION RATE (m*3/hr) 0.6 0.6 0.6 0.6
EXPOSURE TIME (hours/day) . 0.2 0.2 0.2 0.2
EXPOSURE FREQUENCY (days/year) 365 365 365 365
EXPOSURE DURATION (years) 30 ’ 5 30 2
'|BODY WEIGHT (kg) - 70 25| 70 18
AVERAGING TIME (days) 10950 | 1825 10950 730
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TABLE 6-21

TOXICITY VALUES: POTENTIAL CARCINOGENIC EFFECTS

REFERENCE / SOURCE

BW - Effects body weight.
NA - Not applicable.

HEAST - Health Effects Summary Tables.

~ * - Slope factors are obtained for the chemical chlordane. :
** - An absorption factor of 30% is used to calculate unit risk from the slope factor.
CS - Effects circulatory system.

SPHEM - Superfund Public Health Evaluation Manual, USEPA 1986.

(HEAST 3-FY90).
b - Toxicity values for Benzo(a)pyrene were used for all

carcinogenic PAHs when data were otherwise unavailable.
ND - Not determined.
IRIS - Integrated Risk Information System. Date indicates last update by EPA. Access to IRIS was March, April 1991.

Date indicates quarter and fiscal year for which table was published.

L G i SLOPE FACTORS (mg/kg-day)*-11] WEIGHT-OF-EVIDENCE TUMOR SITE DATE
D CHEMICAL INHALATION ORAL INHALATION ORAL INHALATION ORAL INHALATION ORAL | RECORDED
) Lo ' . INHAL/ORAL
alpha-BHC 6.30E+00 6.30E+00 B2 B2 NA Liver IRIS IRIS 4-91
Arsenic 5.00E+01#¢ 1.75E+00 (a) A A Respiratory Skin IRIS HEAST | 2-91/4-FY90
Benzene 2.90E-02 - 2.90E-02 A A Leukemia Leukemia IRIS IRIS 1-91
Benzo(a)anthracene .(b) 6.10E+00 1.15E+01 B2 B2 " Respiratory Stomach SPHEM SPHEM 1986
Benzo(a)pyrene 6.10E+00 ~ 1.15E+01 B2 B2 Respiratory Stomach SPHEM SPHEM 1986
enzo uoranthene (b) 6.10E+00 1.15E+01 B2 B2 Respiratory Stomach SPHEM SPHEM 1986
Benzo(k)fluoranthene (b) 6.10E+00 1.1SE+01 B2 B2 Respiratory Stomach SPHEM SPHEM 1986
Beryllium 8.40E+00 4.30E+00 B2 B2 Lung = | Total Tumors IRIS IRIS 1-91
Bis(2-ethylhexyl)phthalate ND 1.40E-02 B2 B2 ‘NA Liver IRIS IRIS 5-90
'[ButyIbenzylphthalate NA NA NA c NA NA HEAST IRIS | 4-FY90/2-89
Cadmium 6.10E+00 ND Bl ND Respiratory NA IRIS HEAST | 3-91/4-FY90
Chloromethane 6.30E-03 1.30E-02 C C Kidney Kidney HEAST HEAST 4-FY90
Chrysene (b) 6.10E+00 1.15E+01 B2 B2 Respiratory Stomach SPHEM SPHEM 1986
I,4-Dichlorobenzene ND 2.40E-02 C C NA Liver IRIS IRIS 12-90
1,1-Dichloroethane ND ND . C C NA Blood IRIS IRIS 1-90
I,2-Dichloroethane 9.10E-02 9.10E-02 B2 B2 CS Cs IRIS IRIS 1-91
Dieldrin : 1.60E+01 | . 1.60E+01 B2 B2 Liver Liver RIS ° IRIS 1-91
alpha-Chlordane * 1.30E+00 1.30E+00 B2 B2 Liver Liver IRIS IRIS - 1-91
gamma-Chlordane ¥ 1.30E+00 1.30E+00 B2 B2 Liver Liver IRIS IRIS 1-91
Heptachlor Epoxide 9.10E+00 9.t0E+00 B2 B2 Liver Liver RIS " IRIS 1-91
ndeno(1,2,3-cd)pyrene (b) 6.10E+00 1.15E+01 B2 B2 Respiratory Stomach SPHEM SPHEM 1986
Lead NA NA B2 B2 NA NA IRIS IRIS 2-89
Lindane (gamma-BHC) ND 1.30E+00 B2-C B2-C. NA Liver HEAST HEAST 4-FY90
Methylene Chioride 4.70E-07 7.50E-03 B2 B2 Lung,Liver Liver IRIS IRIS 1-91
Nickel 8.40E-01 ND A ND Respiratory NA IRIS HEAST | 8-91/4-FY90
N-Nitrosodiphenylamine ND 4.90E-03 B2 B2 NA Bladder HEAST IRIS | 4-FY90/3-88
Styrene 2.00E-03 3.00E-02 B2 B2 Blood Respiratory HEAST HEAST 4-FY90
Tetrachloroethene 5.20E-07 5.10E-02 B2 B2 I_eukemia,Liver] Liver HEAST HEAST 4-FY90
1,1,2,2-Tetrachloroethane 2.00E-01 2.00E-01 C C Liver Liver IRIS IRIS 1-91
Trichloroethene 1.70E-02 1.10E-02 B2 B2 Lung Liver HEAST" HEAST 4-FY90
Carbon Tetrachloride 1.30E-01 1.30E-01 B2 B2 Liver Liver . IRIS IRIS 1-91
Notes:

_ a - Calculated from oral unit risk of SE-5[ug/L}-1




TABLE 6-22

TOXICITY VALUES: POTENTIAL NONCARCINOGENIC EFFECTS

TOXICITY VALUES (mg/kg-day) CRITICAL EFFECT REF/SOURCE
o - - SUBCHRONIC CHRONIC SUBCHRONIC CHRONIC SUBCHRONIC CHRONIC DATE
CHEMICAL S INHALATION| ORAL INHALATION ORAL INHALATION ORAL INHALATION ORAL INHALATION| ORAL [INHALATION] ORAL | RECORDED
Lt T Rfc Rfd Ric Rfd Rfc R Rfc Rfd Rfc Rfd Rfc Rfd Inhal/Ora)

Accnaphthene ND 6.00E-01 ND 6.00E-02 NA Hepstotoxicity NA Hepatotoxicity HEAST HEAST HEAST RIS | 4-FYSO/FY9I
Acctone ND 1.00E+00 ND 1.00E-01 NA Liver, Kidney NA Liver,Kidney HEAST HEAST HEAST RIS |4-FY90/12-90
Aluminum Dats insdequate for quantitative rick (HEAST) )
Anthracene ND 3.00E+00 ND 3.00E-01 Decreased BW Decreased BW HEAST HEAST HEAST IRIS | 4-FY9O/FY91
Arsenic (d) ND 1.00E-03 " ND . 1.00E-03 NA Skin NA Skin HEAST HEAST HEAST HEAST 4-FY90
Barium 1.00E-03 |  7.00E-02 1.00E-04 | S.00E-02| Fetotoxicity Increased BP F icity 1 d BP HEAST IRIS HEAST HEAST | 4-FY90/8-91
Benzo(g . h.i)perylene (c) 4.00E-02 4.00E-03 Decreasod BW Decreased BW HEAST HEAST HEAST HEAST 4-FY90
Benzoic Acid ND 4.00E+00 ND 4.00E+00 NA Malaise NA Malisc HEAST HEAST HEAST RIS | 4-FY90/1-91
Beryllium ND $.00E-03 ND 5.00E-03 NA None observed NA None obecrved HEAST HEAST HEAST IRIS | 4-FY90/9-90
Bis(2-cthylhexyl)phthalate (d ND 2.00E-02 ND 2.00E-02 .NA Liver NA Liver HEAST HEAST HEAST IRIS | 4-FY90/9-89
2-Butanonc (MEK) 9.00E-01 5.00E-01 9.00E-02]  $.00E-02 CNS Fetotoxicity CNS Fetotoxicity HEAST HEAST HEAST RIS | 4-FY90/6-90
tent-Butyibeazene ND ND ND 4.00E-01 ECAO ECAOQ ECAO ECAO 4-9i
Butylbenzylphthalate ND 2.00E+00 ND 2.00E-01 NA BW, Testes, Liver, Kidney NA BW, Testes, Liver Kidney |  HEAST HEAST | HEAST RIS | 4-FY90/9-89
Cadmium ND ND ND S.00E-04 (c) Cancer NA Cancer Kidney HEAST HEAST | = HEAST RIS  |4-FY90/10-89
Calcium '
Carbon Disulfide 2.85E-03(s) 1.00E-01 2.85E-03 (s) 1.00E-01 NA Fetal toxicity NA Fetal toxicity ECAO HEAST HEAST RIS | 4-FY90/9-90
Chromium(1I S.71E-06 |  1.00E+01 S.TIE-07| 1.00E+00] Respiratory ND Respintory ND HEAST HEAST HEAST RIS FY91
Chlorobenzene S.00E-02 | 2.00E-01 S.00E-03 | 2.00E-02 | Liver,Kidney Liver,Kidney Liver,Kidney Lives, Kidney HEAST HEAST HEAST RIS | 4-FY90/3-91
Cobalt ND ND 1.00E-06 |  1.00E-05 ND ND Respirstory Hean, Blood ECAO ECAO ECAO ECAO 4-91
Copper ND ND ND ND NA Local Gl irritation NA Locat G irritation HEAST HEAST HEAST HEAST 4-FY90
Cumenc (Isopropylbenzene) [ 2.57E-02 () 4.00E-01 | 2.57E-03 (s) 4.00E-02| CNS.,Nos Kidney CNS,Noee Kidney . HEAST HEAST HEAST RIS | 4-FY90/4-91
Cy (p-1sopropyltol ) ND 4.00E-01 ND 4.00E-01 ECAO ECAOQ ECAO ECAO 4-91
Dibenzofuran Dets insdequate for jtative risk (HEAST)
1,2-Dichlorobenzene 4.00E-01 9.00E-01 4.00E-02 | 9.00E-02 BW Liver BW Liver HEAST HEAST HEAST RIS | -4-FY90/3-91
1.4-Dichlorobenzenc 2.00E-01 (a) ND 2.00E-01 (») ND Liver,Kidney NA Liver,Kidney NA HEAST HEAST HEAST HEAST 4-FY90
Dichlorodiflouromethane S.00E-01 |  9.00E-0) S.00E-02| 2.00E-01| Lung,Liver None Lung, Liver Body weight HEAST HEAST HEAST IRIS | 4-FY90/8-90
1,1-Dichlorocthane 1.00E+00 | 1.00E+00 1.00E-01 1.00E-01 Kidncy Nonc Kidney None HEAST HEAST HEAST HEAST 4-FY90
cis-1,2-Dichlorocthene ND 1.00E-01 ND 1.00E+02 NA Blood NA Blood HEAST HEAST HEAST RIS | 4-FY90/1-89
Dicldrin ND 5.00E-05 ND 3.00E-0S NA Liver lesions NA Liver lesions HEAST' HEAST HEAST RIS | 4-FY90/9-90
Dicthylphthalate ND 8.00E+00 ND 8.00E-01 NA Body weight NA Body weight HEAST HEAST HEAST IRIS | 4-FY90/9-87
Di-n-octylphthalate ND 2.00E-02 ND 2.00E-02 NA Kidney,Liver NA Kidney, Liver HEAST HEAST HEAST HEAST 4-FY90
Ethylbenzene 2.86E-0] 1.00E+00 2.86E-01 1.00E-01 | Feul toxicity Kidney,Liver NA Kidney, Liver HEAST HEAST IRIS RIS  [4-FYSO/FY9I
Fluoranthene ’ ND 4.00E-01 ND 4.00E-02 NA Liver NA Liver HEAST HEAST HEAST IRIS FY9i
Fluorene ND 4.00E-01 ND 4.00E-02 NA Liver NA Liver HEAST HEAST HEAST RIS FY9!
iron Duta inadequate for quantitative risk (HEAST)
Lead (d) ND ND . ND ND NA NA CNS CNS HEAST HEAST HEAST IRIS | 4-FY90/2-91
Lindanc (gamma-BHC) ND 3.00E-03 ND 3.00E-04 NA Liver,Kidncy NA Liver,Kidncy HEAST HEAST HEAST RIS | 4-FY9os3-88
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TABLE 6-22 (continued)

" TOXICITY VALUES: POTENTIAL NONCARCINOGENIC EFFECTS

TOXICITY VALUES (mg/kg-day) CRITICAL EFFECT REF/SOURCE
SUBCHRONIC CHRONIC SUBCHRONIC CHRONIC SUBCHRONIC CHRONIC DATE
CHEMICAL . INHALATION ORAL INHALATION ORAL INHALATION ORAL INHALATION ORAL INHALATION| ORAL |INHALATION| ORAL RECORDED
. " Ric Rfd Ric’ Rfd Rfc Rfd Rfc Rfd Rfc Rid Rfc Rfd Inbal/Omal

delta-BHC Data inadequate for itative risk (HEAST) .
Manganese 1.14E-04 (a) 1.00E-01 | 1.14E-04°° (a) 1.00E-01 | Respiratory, CNS No effect Respirstory, CNS No effect HEAST 'HEAST IRIS IRIS 4-FY90/12-90
Mercury 8.5TE-0S (a) 3.00E-04 8.57E-05 (») 3.00E-04 CNS Kidney CNS Kidney HEAST HEAST HEAST HEAST - 4-FY90
Mcthylene Chloride (d) 8.5TE-01 (») 6.00E-02 8.57E-01 (a) 6.00E-02 NA Liver NA Liver HEAST HEAST HEAST RIS 4-FY90/3-88
2-Mcthylnaphthalene (c) 4.00E-02 4.00E-03 Decreasod BW Decreased BW HEAST HEAST HEAST HEAST 4-FY90
4-Mecthyl-2-Pentanone 2.00E-0! 5.00E-01 2.00E-02 5.00E-02 | Liver,Kidney Liver,Kidney Liver,Kidney Liver, Kidncy HEAST HEAST HEAST RIS 4-FY90/3-91
Naphthalene ND 4.00E-02 ND 4.00E-03 NA Docreasod BW NA Docreased BW HEAST HEAST HEAST . HEAST 4-FY9%
Nickel (d) ND 2.00E-02 ND 2.00E-02 Cancer Decreased BW Cancer Decreased BW HEAST HEAST HEAST HEAST 4-FY9%0
Phenanthrene (c) 4.00E-02 4.00E-03 Decreased BW Decreased BW HEAST HEAST HEAST HEAST 4-FY90
Phenols(Total) ® ND '|6.00E-01 (b) ND 6.00E-01 (b) NA Reduced Feal BW NA Reduced Feal BW HEAST HEAST IRIS IRIS 4-FY90/3-91
Potassium . ‘
Propylbenzene ND 4.00E-01 ND 4.00E-01 ECAO "ECAQ ECAO ECAO 4-91
Pyrene ND 3.00E-0! ND 3.00E-02 NA Kidncy NA Kidney HEAST HEAST HEAST HEAST 4-FY9%0
Sodium
Styrenc ND 2.00E+00 ND 2.00E-01 NA Blood, Liver NA Blood, Liver HEAST HEAST HEAST IRIS | 4-FY90/9-90
Tetrachlorocthene ND 1.00E-08 ND 1.00E-02 NA Liver . NA Liver HEAST HEAST HEAST RIS 4-FY90/3-88
Tolucne 5.71E-Ol {a) 2.00E+00 S.T1E-Ol (a) 2.00E-01 | CNS, Eycs,Nosc Liver Kidney CNS Eyes,Nosc Liver Kidney HEAST HEAST HEAST IRIS 4-FY90/8-90
1,1,1-Trichlorocthane 3.00E+00 9.00E-01 3.00E-01 9.00E-02 Liver Liver Liver Lives HEAST HEAST HEAST RIS 4-FY90/9-90
1,2.4-Trimethylbenzene Deta insdequate for quantitative risk (HEAST)
1.3.5-Trimethyibecnzene Data inadequate for q risk (HEAST)
Vanadium ND 7.00E-03 ND 7.00E-03 NA None obscrved NA None obecrved HEAST HEAST HEAST HEAST 4-FY90
Xylenes, Total 8.57TE-02 4.00E +00 8.57E-02 2.00E+00 |CNS,.Noee, Throat Nounc CNS,Noec, Throat| BW & hypcmctivity HEAST HEAST RIS IRIS 4-FY9O/FY91
Zinc ND 2.00E-01 ND 2.00E-01 NA Ancmia NA Ancmia HEAST .HEAST HEAST HEAST 4-FY90
Carbon Tetrachloride (d) ND 7.00E-03 ND 7.00E-04 NA Liver Lesions NA Liver Lesions HEAST HEAST HEAST | IRIS 4-FY90/3-91
Chlordane (d) NA 6.00E-05 ND 6.00E-05 NA Liver NA Liver HEAST HEAST HEAST IRIS 4-FY90/7-89

® -~ Phenol toxicity values arc used.

8% - Calculated by analogy to antimony by correcting for difl in igl
a - Coaverted from inhalation Rfc (mg/m*3). :

b - Developmental cffects have been used as the basis of calculation.

¢ - Toxicity values bascd on Oral Rfd for naphthalene (HEAST 4-FY90).

d - Refer to Table 6-21 for carcinogenic cffects.

¢ - Rfd is bascd on water.

IRIS - Integrated Risk Information System. Date indicates when last updated by EPA. Access to IRIS was March, Apnl and August 1991.

HEAST - Health Effects Summary Tables. Date indicates quarter and fiscal ycar for which table was published.
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BW - Body Wecight
BP - Blood Pressure

CNS - Central Nervous System.

QI - Gastro-Intestinal
ND - Not Determined.

NA -

Not Applicable.




TABLE 6-23

INGESTION OF CARCINOGENIC CHEMICALS IN DRINKING WATER
CANCER RISK - CURRENT USE

SLOPE FACTOR

PI80 100 wyy

CHEMICAL INTAKE CANCER RISK
(mg/kg-day) (mg/kg-day)*-1 (unitless)
- ADULT CHIl ORAL ' ADULT CHILD

" |Benzene ' 1.89E-09 3.52E-10 2.90E-02 5.47E-11 1.02E-11
Tetrachloroethene 7.35E-10 " 1.37E-10 5.10E-02 3.75E-11 6.99E-12
Trichloroethene 2.45E-10 4.57E-11 1.10E-02 2.69E-12 5.03E-13
1,4-Dichlorobenzene 6.89E-10 1.29E-10 2.40E-02 1.65E-11 3.09E-12
1,1-Dichloroethane 2.13E-09 3.97E-10 ND ND ND
1,2-Dichloroethane 2.45E-10 " 4.57E-11 9.10E-02 2.23E-11 4.16E-12
Chloromethane 3.33E-09 6.21E-10 1.30E-02 4.33E-11 8.08E-12
Styrene 6.18E-09 1.15E-09 3.00E-03 | 1.85E-1I 3.46E-12
Butylbenzylphthalate 8.64E-09 1.61E-09 " NA NA NA
Bis(2-ethylhexyl)phthalate 3.33E:-11 6.21E-12 1.40E-02 4.66E-13 8.70E-14
gamma-BHC 4.97E-09 9.27E-10 1.30E+00 6.46E-09 1.21E-09
Arsenic 7.47E-09 1.396-09 1.75E+00 1.31E-08 2.44E-09
Cadmium - 5.67E-09 1.06E-09 ND ND ND
Lead 5.86E-06 . - 1.09E-06 NA NA NA
TOTAL CANCER RISK: 1.97E-08 3.68E-09



TABLE 6-24

- INHALATION OF AIRBORNE (VAPOR PHASE) CARCINOGENIC
~ CHEMICALS VOLATILIZING IN THE SHOWER "
CANCER RISK -~ CURRENT USE

_ INTAKE ~ SLOPE FACTOR |- CANCER RISK
CHEMICAL (mg/kg-day) "~ (mglkg-day)*-1 1 (unitless)
CHILD INHALATION SADULY: | CHILD
Benzene 9.65E-09 4.50E-09 2.90E-02 2.80E-10 |  1.31E-10
Tetrachlorocthene 3.24E-09 | - 1.S1E-09 ‘ 5.20E-07 1.68E-15| 7.86E-16
Trichloroethene _ 1.25E-09 5.85E-10 , 1.70E-02 2.13E-11 9.95E-12
1,2-Dichloroethane 1.24E-09 5.77E-10 9.10E-02 1.12E-10 | 5.25E-11
_|Chloromethane 1.87E-08 [ 8.73E-09 | 6.30E-03 1.18E-10|  5.S0E-11 |-

Styrene 3.17E-09 1.48E-09 2.00E-03 |  6.33E-12| 2.95E-12

’ TOTAL CANCER RISK: . S.38E-10| 2.51E-10
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INTAKE SLOPE FACTOR CANCER RISK
(mg/kg-day) (mg/kg-day)”-1 (unitless)
CHEMICAL CHILD ORAL cHuD |
. ' ISPASSER. | TRESPASSER RESPASSER| TRESPASSER|
. [1,4-Dichlorobenzene 4.20E-08| S5.37E-08| 1.05E-07 2.40E-02| 1.01E-09 | 1.29E-09
N-nitrosodiphenylamine 1.85E-08 | 2.36E-08 | ~ 4.61E-08 4.90E-03 | 9.04E-11| 1.16E-10.| 2.26E-10
Benzo(a)anthracene 3.35E-08 4.29E-08 8.39E-08 1.15E+01 3.86E-07 4.93E-07 | 9.64E-07
Chrysene 3.79E-08 | 4.85E-08| 9.48E-08 1.15E+01 | 4.36E-07 | 5.S7E-07| 1.09E-06
Bis(2-cthylhexyl)phthalate] ' 4.78E-08 | 6.11E-08 |  1.20E-07 1.40E-02 | 6.69E-10| 8.56E-10| 1.67E-09
Benzo(b)fluoranthene 2.79E-08 | 3.57TE-08| 6.98E-08 1.1SE+01 | 3.21E-07| 4.11E-07| 8.03E-07
Benzo(k)fluoranthene 2.73E-08| 3.49E-08| 6.82E-08 1.1SE+01 | 3.14E-07| 4.01E-07| 7.85E-07
Benzo(a)pyrene 2.68E-08 | 3.43E-08| 6.71E-08 1.15E+01 | 3.09E-07 | 3.95E-07| 7.72E-07
Indeno(1,2,3-cd)pyrene 2.35E-08 | 3.00E-08 | 5.87E-08 1.15SE+01 | 2.70E-07 | 3.45E-07 | 6.75E-07
Benzene v 2.571E-09 | 3.28E-09| 6.42E-09 "2.90E-02| 7.45E-11| 9.52E-11| 1.86E-10
1,1,2,2-Tetrachloroethane]  3.35E-10 | 4.29E-10| 8.39E-10 2.00E-01 | 6.71E-11| 8.58E-11| 1.68E-10
Dieldrin 5.70E-10 | 7.29E-10| 1.43E-09 1.60E+01 | 9.12E-09 | 1.17E-08 | 2.28E-08
" |Chlordane 3.356-09.| 4.29E-09| 8.39E-09 ' 1.30E+00 | 4.36E-09 | 5.58E-09 | 1.09E-08
Heptachlor Epoxide 2.93E-09 | 3.75E-09 | 7.33E-09 9.10E+00 | 2.67E-08 | 3.41E-08 | 6.67E-08
. |Beryllium 4.03E-08| S.ISE-08| 1.01E-07 4.30E+00 | 1.73E-07| 2.21E-07 | 4.33E-07
| | TOTAL CANCER RISK: 2.25E-06 | 2.88E-06 | 5.63E-06 |
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INGESTION OF CARCINOGENIC CHEMICALS IN SOILS
CANCER RISK - CURRENT USE
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TABLE 6-26

DERMAL CONTACT WITH CARClNOGENlC CHEMICALS IN SOIL
CANCER RISK - CURRENT USE

: ABSORBED DOSE _ SLOPE FACTOR - CANCER RISK
CHEMICAL : (mg/kg-day) ‘ (mg/kg—day)*~1 (unitless)
CHILD - ABSORBED \DU CHILD
: :] TRESPASSER |: TRESPASSER | TRESPASSER
1,4-Dichlorobenzene 6.97E-08 8.55E-08 i 2.40E-02 2.16E-10 1.67E-09 | 2.05E-09
N-nitrosodiphenylamine 3.95E-09 3.06E-08 3.76E-08 ' 4.90E-03 1.93E-11 1.50E-10} 1.84E-10
Butylbenzylphthalate 5.74E-09 | 4.45E-08 | 5.46E-08 NA "NA|  NA " NA
Benzo(a)anthracene ' 7.18E-09 5.56E-08 6.83E-08 , 1.15E+01 '8.26E-08 6.40E-07 | 7.8SE-07
Chrysene 8.11E-09 6.29E-08 7.72E-08 1.15E+01 9.33E-08 7.23E-07 | 8.87E-07
Bis(2-cthylhexyl)phthalate 1.02E-08 7.93E-08 9.73E-08 ' 1.40E-02 1.43E-10 1.11E-09 | 1.36E-09
Benzo(b)fluoranthene 5.98E-09 4.63E-08 5.69E-08 1.15SE+01 6.88E-08 5.33E-07 | 6.54E-07
Benzo(k)fluoranthene 5.84E-09 4.53E-08 S.56E-08 1.15E+01 6.72E-08 5.21E-07 6.39E—_07 )
Benzo(s)pyrene . 5.74E-09 4.45E-08 5.46E-08 _ 1.1SE+01 6.61E-08 5.12E-07 | 6.28E-07
Indeno(1,2,3-cd)pyrene 5.03E-09 3.90E-08 4.78E-08 1.15E+01 5.78E-08 4.48E-07 | 5.50E-07
‘|Benzene 5.50E-10 4.26E-09 5.23E-09 - 2.90E-02 1.59E-11 1.24E-10 | 1.52E-10
1,1,2,2-Tetrachloroethane 7.18E-11 5.56E-10 | ~ 6.83E-10 2~.00E—Ol 1.44E-11 1.11E-10 | 1.37E-10
Dieldrin 1.22E-10 9.46E-10| - 1.16E-09 : 1.60E+01 1.95E-09 1.5tE-08 | 1.86E-08
Chlordane 7.18E-10 | - 5.56E-09 6.83E-09 1.30E+00 9.33E-10 7.23E-09 | 8.88E-09
Heptachlor Epoxide 6.27E-10 4.86E-09 5.97E-09. 9.10E+00 | 5.71E-09 4.42E-08 | S.43E-08
Beryllium 8.62E-09 6.68E-08 |  8.20E-08 ' 4.30E+00 3.70E-08 2.87E-07 | 3.52E-07
Cadmium 6.10E-08 4.73E-07 5. 81E-07 ND ND ND ND
-TOTAL CANCER RISK: 4.82E-07 3.73E-06 | 4.58E-06 |
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TABLE 6-27

INHALATION OF AIRBORNE (VAPOR PHASE) CARCINOGENIC CHEMICALS
VOLATILIZING FROM THE LANDFILL
CANCER RISK - CURRENT USE

8180 100 wyy

T INTAKE SLOPE FACTOR CANCER RISK
CHEMICAL (mg/kg—day) * (mg/kg-day)*-1
o ¥ CHILD - ‘. INHALATION ;.
RES TRESPASSER '

Benzene 2.57E-05 1.36E-04 |  5.13E-04 2.90E-02 | 7.44E-07| 3.96E-06 1.49E-05
Tetrachloroethene 3.76E-06 | 2.00E-05 | 7.52E-05 5.20E-07 1.96E-12 1.04E-11 | 3.91E-11
Styrene 6.76E-07 |  3.60E-06 1.35E-05 2.00E-03 1.35E-09 | 7.20E-09 | 2.71E-08
-|Methylene Chloride 3.91E-06 | . 2.08E-05 7.81E-05 4.70E-07 | . 1.84E-12| -9.77E-12| 3.67E-11
Carbon Tetrachloride 8.48E-07 | 4.51E-06 1.70E-05 1.30E-01 | ' 1.10E-07| S5.86E-07 | 2.20E-06
TOTAL CANCER RISK 8.55SE-07| 4.55E-06| 1.71E-05




TABLE 6-28

INGESTION OF CARCINOGENIC CHEMICALS IN DRINKING WATER
' CANCER RISK - FUTURE USE

- .CHEMICAL - SLOPE FACTOR CANCER RISK
B : (mg/kg-day)*-1 unitles
. - | AbULT \ A ORAL Y ADULTS HILD | WORKER®
Benzene - 1.89E-05| 5.87E-06| 1.29E-05 2.90E-02 | 5.47E-07| 1.70E-07| 3.75E-07
Tetrachloroethene 1 7.35E-06| 2.29E-06| 5.03E-06  S.10E-02| 3.75E-07 | 1.17E-07| 2.57E-07
Trichloroethene 245E-06 | 7.62E-07| 1.68E-06 1.10E-02 |  2.69E-08 | 8.38E-09 | 1.85E-08
|1,4-Dichlorobenzene  6.89E-06 | 2.14E-06 | 4.72E-06 | - 2.40E-02 | 1.65E-07| 5.14E-08| 1.13E-07
|1,2-Dichloroethane 2.45E-06 | 7.62E-07 | 1.68E-06 9.10E-02 | 2.23E-07| 6.93E-08| 1.53E-07
Chloromethane 3.33E-05| 1.04E-05| 2.28E-05 1.30E-02'| 4.33E-07 | 1.35E-07| 2.96E-07
 |Styrene 7.35E-06 | 2.29E-06 | 5.03E-06 ' 3.00E-03 | 2.20E-08| 6.87E-09| 1.S1E-08
Bis(2-ethylhexyl)phthalate | 8.64E-05| 2.69E-05| 5.91E-05 1.40E-02 | 1.21E-06 | 3.77E-07| 8.28E-07
gamma-BHC = - © 333E-07| 1.04E-07 | 2.28E-07 1.30E+00 | 4.33E-07 | 1.35E-07| 2.96E-07
Arsenic 5.67E-05| 1.76E-05| 3.88E-05 1.75E+00 | 9.92E-05| 3.08E-05| 6.80E-05 |
TOTAL CANCER RISK: 1.03E-04 | 3.19E-05| 7.03E-05 |
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TABLE 6-29

INHALATION OF AIRBORNE (VAPOR PHASE) CARCINOGENIC

CHEMICALS VOLATILIZING IN THE SHOWER

CANCER RISK - FUTURE USE

INTAKE

SLOPE FACTOR

_CANCER RISK

(mg/kg—day)™-1

(unitlcss)

Benzene 9.65E-05 2. SOE—OS 2.90E-02 2.80E-06 |- 7 255-07
Tetrachloroethene 3.24E-05 8.40E-06 | 5.20E-07 1.68E-11 4.37E-12
Trichloroethene 1.25E-05 3.25E-06 1.70E-02 2.13E-07 5.53E-08
1,2-Dichlorocthane 1.24E-05 3.20E-06 9.10E-02 1.12E-06 2.91E-07
Chloromethane 1.87E-04 4 8SE-05 6.30E-03 1.18E-06 3.06E-07
Styrene 3.17E-05 8.21E-06 2.00E-03 6.33E-08 1.64E-08

TOTAL CANCER RISK:{ 5.38E-06 | 1.39E-06




1280

TABLE 6-30

INGESTION OF CARCINOGENIC CHEMICALS IN SOILS
CANCER RISK - FUTURE USE ‘

i SLOPE FACTOR CANCER RISK
. _.CHE] (mg/kg-day)*-1 (unitless)
L s | “WORKER . e "WORKER
1,4-Dichlorobenzene 1.53E-07 1.05E-07 2.40E-02 3.68E-09 5.74E-09 | 2.52E-09
" |N-nitrosodiphenylamine 6.73E-08 | 1.05E-07| 4.61E-08 4.90E-03 3.30E-10 5.1SE-10 |  2.26E-10
Benzo(a)anthracene 1.22E-07| 1.90E-07 | 8.39E-08 1.15E+01 1.41E-06 2.19E-06 | 9.64E-07
Chrysene 1.38E-07 | 2.15E-07 | 9.48E-08 1.15E+01 1.59E-06 2.47E-06 | 1.09E-06 |
Bis(2-ethylhexyl)phthalate]  1.7SE-07 | 2.72E-07 |  1.20E-07 1.40E-02 2.44E-09 3.81E-09 | 1.67E-09
Benzo(b)fluoranthene 1.02E-07| 1.59E-07 | 6.98E-08 " 1.15E+01 1.17E-06 1.83E-06 | 8.03E-07
Benzo(k)fluoranthene 9.96E-08| 1.55E-07 | 6.82E-08 1.15E+01 1.15E-06 1.78E-06 |  7.85E-07
Benzo(a)pyrene 9.80E-08 | . 1.52E-07 | 6.71E-08| . 1.15E+01 1.13E-06 ‘1.75E-06 |  7.72E-07
Indeno(1,2,3-cd)pyrene 8.57TE-08| 1.33E-07| 5.87E-08 1.15E+01 9.86E-07 1.53E-06 |  6.75E-07
Benzene ) 9.37E-09| 1.46E-08 | 6.42E-09 2.90E-02 [  2.72E-10 4.23E-10| 1.86E-10
1,1,2,2-Tetrachloroethane]  1.22E-09| 1.90E-09 | 8.39E-10 2.00E-01 | 2.45E-10 3.80E-10| 1.68E-10
Dieldrin 2.08E-09 | 3.24E-09 | 1.43E-09 1.60E+01 - 3.33E-08 5.18E-08 | 2.28E-08
Chlordane 1.22E-08| 1.90E-08 [ 8.39E-09 1.30E+00 1.59E-08 2.47E-08 |  1.09E-08
Heptachlor Epoxide 1.07E-08 | 1.67E-08 | 7.33E-09 ~ '9.10E+00 9.73E-08 1.52E-07|  6.67E-08
Beryllium 1.47E-07{ 2.29E-07 | 1.01E-07| " 4.30E+00 6.32E-07 9.85E-07 | 4.33E-07
TOTAL CANCER RISK: 8.22E-06 1.28E-05| 5.63E-06
!
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TABLE 6-31

DERMAL CONTACT WITH CARCINOGENIC CHEMICALS IN SOIL
CANCER RISK - FUTURE USE

ABSORBED DOSE SLOPE FACTOR | CANCER RISK-

SRR CHEMICAL (mg/kg-day) " (mg/kg-day)*-1 (unitless)

S G . { ' CHILD: " . ABSORBED" CHILD |
1,4-Dichlorobenzene 3.28E-08 9.84E-08 8.55E-08 2.40E-02 2.36E-09 | 2.05E-09
N-nitrosodiphenylamine 1.44E-08 4.32E-08 3.76E-08 "~ 4.90E-03 2.12E-10 | 1.84E-10
Benzo(a)anthracene 2.62E-08 7.85E-08 6.83E-08 1.15E+01 3.01E-07 9.03E-07 ( 7.85E-07

_|Chrysene 2.96E-08 8.88E-08 7.72E-08 1.15E+01 3.41E-07 1.02E-06 | 8.87E-07
Bis(2-ethylhexyl)phthalate 3.74E-08 1.12E-07 9.73E-08 1.40E-02 5.23E-10| 1.57E-09 | 1.36E-09
Benzo(b)fluoranthene 2.18E-08 6.54E-08 5.69E-08 : 1.15E+01 2.51E-07 7.52E-07 | 6.54E-07
Benzo(k)fluoranthene 2.13E-08 6.39E-08 5.56E-08 1.15E+01 2.45E-07 7.35E-07 | 6.39E-07

- |Benzo(a)pyrene 2.10E-08 6.28E-08 | . 5.46E-08 ) 1.15E+01 2.41E-07 | 17.22E-07 | 6.28E-07 |-
Indeno(1,2,3-cd)pyrene 1.83E-08 5.50E-08 4.78E-08 1.15E+01 2.11E-07 ]  6.33E-07 | 5.50E-07
Benzene 201E-09 | '6.01E-09 | ' 5.23E-09 2.90E-02 5.82E-11 1.74E-10 | 1.52E-10
1,1,2,2-Tetrachloroethane 2.62E-10 7.85E-10 6.83E-10 | - 2.00E-01 5.24E-11 1.57E-10 | 1.37E-10
Dieldrin ' 4.46E-10 1.34E-09 | 1.16E-09 | 1.60E+01 7.13E-09 2.14E-08 | 1.86E-08
Chlordane 2.62E-09 | - 7.85E-09 | - 6.83E-09 1.30E+00 3.41E-09 1.02E~08 | 8.88E-09
Heptachlor Epoxide 2.29E-09 6.86E-09 5.97E-09 9.10E+00 | 2.08E-08 6.24E-08 | 5.43E-08
Beryllium 3.14E-08 9.43E-08 8.20E-08 4.30E+00 [ = 1.35E-07 4.05E-07 | 3.52E-07

TOTAL CANCER RISK: ~ 1.76E-06 5.27E-06 | 4.58E-06
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TABLE 6-32

INHALATION OF AIRBORNE (VAPOR PHASE) CARCINOGENIC CHEMICALS
' VOLATILIZING FROM THE LANDFILL
CANCER RISK - FUTURE USE

g€z80 100 WWd

INTAKE SLOPE FACTOR CANCER RISK
(mg/kg-day)*-1 (unitless)
Benzene 1.50E-03 5.13E-04 2.90E-02 . 4.34E-05 2.70E-05 1.49E-05
Tetrachloroethene 2.20E-04 7.52E-05 5.20E-07 1.14E-10 7.07E-11 3.91E-11
Styrene 3.95E-05 1.35E-05 2.00E-03 7.90E-08 4.92E-08 2.71E-08
Methylene Chloride 2.28E-04 7.81E-05 4.70E-07 1.07E-10 6.67E-11 3.67E-11
Carbon Tetrachloride 4.95E-05 " ‘1.70E-05 1.30E-01 6.44E-06 4.00E-06 2.20E-06
' TOTAL CANCER RISK: 5.00E-05 3.10E-05| 1.71E-05




TABLE 6-33

INGESTION OF ZOZO;OHZOQNZHO CHEMICALS IN DRINKING WATER
HAZARD INDICES - CURRENT USE

TOXICITY VALUES - ORAL

INTAKE HAZARD QUOTIENT
(mg/kg-day) v (mg/kg-day) i _
: - ADULT " - SUBCHRONIC P by
Isopropylbenzene 2.43E-09 4.00E-01 6.07E-0
Total Xylene : 4.50E-09 4.00E+00 2.25E-09
Dichlorodifluoromethane 5.71E~-10 6.40E~10 9.00E~01 2.86E-09 | 7.11E-10
Acetone . ’ 1.91E-08 2.14E-08 1.00E+00 1.91E-07 2.14E-08
Toluene 2.86E-09 3.20E-09 2.00E+00 1.43E-08 1.60E-09
cis-1,2-Dichloroethene 2.57E-09 2.88E-09 1.00E-01 2.57E-11 2.83E-08
Carbon Disulfide 4.37E-09 4.90E-09 1.00E-01 4.37TE-08 4.90E-08
Chlorobenzene 6.67E-09 7.47E-09 2.00E-01 3.33E-07 3.73E-08 |
1,2-Dichlorobenzene 1.70E-09 1.90E~-09 9.00E-01 1.89E-08 2.11E-09
4-Methyl-2-Pentanone 8.57E-09 9.60E-09 " 5.00E-01 1.71E-07 1.92E-08 |
Naphthalene 2.54E-09 2.85E-09 | 4.00E-02. 6.36E-07 7.12E-08
Dicthylphthalate . 1.42E-08 1.59E-08 8.00E+00 1.78E-08 1.99E-09
Di-n—octylphthalate 3.66E-08 4.10E-08 2.00E-02 1.83E-06 2.05E~06
Pyrene 8.57E-09 9.60E-09 3.00E-01 2.86E-07 3.20E-08
Manganese 1.37E-05 1.53E-05 1.00E-01 1.37E-04 1.53E-04
Mercury 1.20E-09 1.34E-09 3.00E-04 3.99E-06 4.47E-06
Vanadium 3.25E-08 3.64E-08 7.00E-03 4.64E-06 | 5.20E-06
Tetrachloroethene 1.71E-09 1.92E-09 1.00E-0t 1.71IE-07 |- 1.92E-08
1,1-Dichloroethane 4.96E-09 | - 5.56E-09 1.00E+00 4.96E-08 5.56E-09
" |Styrene 1.71E-09 1.92E-09 2.00E+00 8.57E-09 9.60E-10
Butylbenzylphthalate 1.44E-08 1.62E-08 2.00E+00 7.21E-08 8.08E-09
Bis(2-ethylhexyl)phthalate 2.02E-08 2.26E-08 2.00E-02 1.01E-06 1.13E-06
gamma~BHC 7.77E-11 | 8.70E-~11 3.00E-03 2.59E-07 2.90E-08
Arsenic 1.32E-08 1.48E-08 1.00E-03 1.32E-05 1.48E-05
Chromium(IIT) 4.23E-07 4.74E-07 1.00E+01 4.23E-07 4.74E-08
Barium 2.90E-07 4.06E-07 7.00E-02 5.80E-06 5.80E-06
Nickel 1.76E~07 2.47E-07 | 2.00E-02 8.80E-06 1.24E-05
Zinc 7.45E-08 1.04E-07 2.00E-01 2.00E-01 3.73E-07 5.20E-07
TOTAL HAZARD INDEX| 1.79E-04 | 2.00E-04

WYl
gze0 100 W



gzgo - 100 WWd

TABLE 6-34

INHALATION OF AIRBORNE (VAPOR PHASE) NONCARCINOGENIC |
CHEMICALS VOLATILIZING IN THE SHOWER -
HAZARD INDICES - CURRENT USE

TOXICITY VALUES - INHALATION

INTAKE HAZARD QUOTIENT
CHEMICAL - (mg/kg—dsy) (mg/kg-day) (unitlcas)

. : ADUL: CHILD 1€ | . CHRONIC CHILD
Tetrachloroethene 7.56E-09 2.12E-08 ND| ND ND ND
1,4-Dichlorobenzene 6.86E-09 1.92E-08 2.00E-0| 2.00E-01 343E-08| 9.60E-08
Isopropylbenzene 1.0IE-08 | 2.84E-08 2.57E-02 257E-02|  3.94E-07 1.10E-06
Total Xylenes _ 1.91E-08 | 5.36E-08 8.57E-02 8.57TE-02| 2.23E-07| 6.25E-07
Dichlorodifluoromethane JI12E-09 8.74E-09 5.00E-0! 5.00E-02 6.24E-08 1.75E-08
Acetone S.17E-08 |  1.45E-07 ND ND " ND| ND
Toluene 1.3SE-08 | 3.776-08 5.71E-01 5.71E-01 2.36E-08 | 6.60E-08
1,1-Dichlorocthane 2.89E-08| 8.08E-08 1.00E+00 1.00E-01 2.89E-07| 8.08E-08
p-lsopropyltoluene 7.58E-09 | 2.12E-08 NI NI NI NI
cis-1,2-Dichlorocthene 1.17E-08 |  3.29E-08 ND ND ND ND
1,2,4-Trimethylbenzene 6.60E-09 1.85E-08 NI NI NI NI
Carbon Disulfide 2.59E-08 | 5.29E-06 ND ND ND ND
Propylbenzene 5.75E-09 1.61E-08 ] NI NI NI NI
Chlorobenzene '3.18E-08| B.91E-08 5.00E-02 . S.00E-03 | 6.36E-06 1.78E-06
Styrenc 7.39E-09| 2.07E-08 | ND ND ND| - . ND
1,2-Dichlorobenzene 7.31E-09| 2.05E-08 4.00E-01 4.00E-02 1.83E-07| S.11E-08
1,3,5-Trimethylbenzene 9.58E-09 | 2.68E-08 NI ' NI NI NI

* |4-Methyl-2-Pentanone 1.94E-08 | 5.45E-08 2.00E-01 2.00E-02 | 9.72E-07|  2.72E-07
tert-Butylbenzene 6.21E-09 1.74E-08 NI NI NI NI
TOTAL HAZARD INDEX: 8.54E-06 | 4.09E-06




- TABLE 6-35

INGESTION OF NONCARCINOGENIC CHEMICALS IN SOILS
HAZARD INDICES - CURRENT USE

, - INTAKE TOXICITY VALUES - ORAL HAZARD QUOTIENT
CHEMICAL (mg/kg-day) (mg/kg-day) (unitless)
- :CHILD - SUBCHRONIC : :
R SPASSER | TRESPASSER | i TRESPASSER| -
1,2-Dichlorobenzene . 3.68E-08 2.82E-07 9.20E-08 9.00E-01 9.00E-02 | 4.09E-07 | 3.14E-07 | 1.02E-06
Benzoic Acid 8.22E-08 6.31E-07 2.05E-07 4.00E+00 | 4.00E+00| 2.0SE-08 | 1.S8E-07 | S5.14E-08
Naphthalene 1.89E-07 1.45E-06 4.72E-07 4.00E-02 | 4.00E-03 | 4.72E-05| 3.62E-05| 1.18E-04 | .
2-Methylnaphthalene 7.81E-08 5.99E-07 1.95E-07 4.00E-02 | 4.00E-03 | 1.95E-05| 1.50E-05| 4.88E-0S
Acenaphthene 7.44E-08 5.71E-07 1.86E-07 6.00E-01 6.00E-02 | 1.24E-06{ 9.S1E-07 | 3.10E-06
. | Fluorene : 6.6SE-08 5.10E-07 1.66E-07 4.00E-01 4.00E-02 | 1.66E-06| 1.28E-06| 4.16E-06
Phenanthrene 9.45E-08 7.25E-07 2.36E-07 4.00E-02| 4.00E-03| 2.36E-05| 1.81E-05| S5.91E-05
Anthracene : 1.68E-08 1.29E-07 4.21E-08 | 3.00E+00 | 3.00E-01| S.61E-08| 4.30E-08| 1.40E-07
Fluoranthene : 9.71E-08 7.45E-07 2.43E-07| . 4.00E-01 4.00E-02| 243E-06| 1.86E-06| 6.07E-06
Pyrene ' 8.02E-08 6.15E-07 2.00E-07|  3.00E-0l 3.00E-02 | 2.67E-06 | 2.05SE-06 | 6.68E-06
Di-n-octylphthalate 1.68E-08 1.29E-07 4.21E-08 2.00E-02 | 2.00E-02| 8.41E-07| 6.46E-06 | 2.10E-06
Benzo(g,h,i)perylene 5.09E-08 3.90E-07 1.27E-07 4.00E-02| 4.00E-03| 1.27E-05| 9.76E-06| 3.18E-05
2-Butanone 2.52E-08 1.93E-07 6.29E-08 5.00E-01 5.00E-02 | S.03E-07 | 3.86E-07| 1.26E-06
Chlorobenzene 9.16E-08 | - 7.02E-07 2.29E-07 2.00E-01 2.00E-02 | 4.58E-06| 3.51E-06| 1.14E-05
Ethylbenzene ' 3.31E-08 2.54E-07 8.28E-08 1.00E+00 1.00E-01 | 3.31E-07 | 2.54E-07 | 8.28E-07
Total xylenes = . 7.17E-08 |  5.50E-07 1.79E-07 | ©  4.00E+00 | 2.00E+00 | - 3.58E-08 | 1.37E-07 | 8.96E-08
Total phenols 5.19E-07 3.98E-06 1.30E-06 6.00E-01 6.00E-01 | 8.65E-07| 6.64E-06| 2.16E-06
Butylbenzylphalate 6.26E-08 4.80E-07 1.57E-07 | = 2.00E+00 | 2.00E-01 | 3.13E-07 | 2.40E-07 | 7.83E-07
Bis(2-ethylhexyl)phthalate 1.12E-07 8.56E-07 2.79E-07|  2.00E-02| 2.00E-02| S5.S8E-06| 4.28E-05| 1.39E-05
Dieldrin B 1.33E-09 1.02E-08 3.33E-09 5.00E-05 5.00E-05 | 2.66E-05| 2.04E-04 | 6.65E-05
Beryllium ' 9.39E-08 7.21E-07 2.35E-07 5.00E-03 5.00E-03 | 1.88E-05 | 1.44E-04 | 4.70E-05
Cadmium : 6.65E-07 5.10E-06 1.66E-06 ND 5.00E-04 | 1.33E-03 "ND 3.33E-03
Mercury 3.08E-08 2.37E-07 7.71E-08 3.00E-04 | 3.00E-04 | 1.03E-04 | 7.90E-04 | 2.5TE-04
TOTAL HAZARD INDEX: _ 1.60E-03 | 1.28E-03 | 4.01E-03
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TABLE 6-36

DERMAL CONTACT WITH NONCARCINOGENIC CHEMICALS IN SOIL
. HAZARD INDICES - CURRENT USE

' . B ABSORBED DOSE | TOXICITY VALUES - ABSORBED HAZARD QUOTIENT
CHEMICAL - i :
o SUBCHRONIC ADUL
. L scr PASSER
1,2-Dichlorobenzene 1.87E-09 3.66E-07 | 7.49E-08 X ] 8.75E-08 . 8.32E-07
Benzoic Acid 1.76E-08 8.18E-07 | 1.67E-07 4.00E+00 ~ 4.00E+00 4 40E-09 2.04E-07 | 4.18E-08
Naphthalene 4.04E-08 1.88E-06 | 3.84E-07 4.00E-02 '4.00E-03 1.01E-05 4.70E-05 | 9.61E-0S
2-Methylnaphthalene 1.67E-08 | 7.78E-07 | 1.59E-07 4.00E-02 4.00E-03 4.18E-06 1.94E-05 | 3.98E-05
Acenaphthene 1.59E-08 7.40E-07 | 1.51E-07 6.00E-01 . 6.00E-02 2.65E-07 1.23E-06 | 2.52E-06
Fluorene 1.42E-08 6.62E-07 | 1.35E-07 4.00E-01 4.00E-02 3.56E-07 1.66E-06 | 3.39E-06
Phenanthrene 2.02E-08 9.40E-07 | 1.92E-07 .4.00E-02 | 4.00E-03 5.06E-06 2.35E-05 | 4.81E-05
Anthracene _ 3.60E-09 | 1.67E-07 | 3.43E-08 -~ 3.00E+00 3.00E-01 1.20E-08 5.57E-08 | 1.14E-07
Fluoranthene 2.08E-08 9.66E-07 | 1.98E-07 . 4.00E-01 4.00E-02 5.20E-07 2.42E-06 | 4.94E-06
Pyrene 1.72E-08 7.98E-07 | 1.63E-07 3.00E-01 3.00E-02 5.72E-07|  2.66E-06 | 5.44E-06
Di-n-octylphthalate - 3.60E-09| 1.67E-07 | 3.43E-08 2.00E-02 2.00E-02 | - 1.80E-07|  8.37E-06 | 1.71E-06
Benzo(g,h, l)perylene 1.09E-08 5.06E-07 | 1.04E-07 . 4.00E-02 4.00E-03 | ~ 2.72E-06 1.27E-05 | 2.59E-05
" |2-Butanone 5.39E-09 2.50E-07 | 5.12E-08 5.00E-01 " 5.00E-02 1.08E-07 5.01E-07 | 1.02E-06
Chlorobenzene - 1.96E-08 9.11E-07 | 1.86E-07 2.00E-01 2.00E-02 9.80E-07 4.56E-06 | 9.32E-06
Ethylbenzene _ 7.09E-09 | - 3.29E-07 | 6.74E-08 1.00E+00 1.00E-01 7.09E-08 3.29E-07 | 6.T4E-07
Total xylenes : 1.53E-08 7.13E-07 | 1.46E-07 4.00E+00 2.00E+00 7.67E-09 1.78E-07 | 7.29E-08
Total phenols 1.11E-07| S5.17E-06 | 1.06E-06 | 6.00E-01 6.00E-01 1.85E-07 | - 8.61E-06 | 1.76E-06
Butylbenzylphalate 1.34E-08 6.23E-07 | 1.27E-07 2.00E+00 2.00E-01 6.70E-08 3.12E-07 | - 6.37E-07
Bis(2-ethylhexyl)phthalate 2.39E-08 1.11E-06 | 2.27E-07 2.00E-02 2.00E-02 1.19E-06 5.55E-05 | 1.14E-05
Dieldrin 2.85E-10 1.32E-08 | 2.71E-09 5.00E-05 | 5.00E-05 5.70E-06 2.65E-04 | 5.42E-05
Beryllium 2.01E-08 9.35E-07 | 1.91E-07 5.00E-03 5.00E-03 4.02E-06 1.87E-04 | 3.82E-05
Cadmium 1.42E-07 6.62E-06.| 1.35E-06 ND 5.00E-04 2.85E-04 | ND | 2.71E-03 |
Mercury 6.60E-09 3.07E-07 | 6.28E-08 3.00E-04 3.00E-04 2.20E-05 2.20E-05 | 2.09E-04
TOTAL HAZARD INDEX: 3.43E-04 |- 6.63E-04 | 3.26E-03

LZ80 10¢ Wvy



TABLE 6-37

INHALATION OF AIRBORNE (VAPOR PHASE) NONCARCINOGENIC
CHEMICALS VOLATILIZING FROM THE LANDFILL
HAZARD INDICES - CURRENT USE

I "INTAKE TOXICITY VALUES - INHALATION HAZARD QUOTIENT
CHEMICAL = (mg/kg-day) (unitiess)

2-Butanone 3.23E-05| 1.03E-03| 6.46E-04 ~ 9.00E-01 9.00E-02| 3.59E-04| 1.15E-03 [ 7.18E-03
1,1,1-Trichloroethane 5.00E-06 [ 1.59E-04| 9.99E-05 3.00E+00 3.00E-01 | 1.67E-05 | 5.32E-05 | 3.33E-04
Chlorobenzene . 7.41E-04 | 2.36E-02| 1.48E-02 5.00E-02  S.00E-03| 1.48E-01 | . 4.73E-01 | 2.96E+00
Toluene 5.51E-04 | 1.76E-02| 1.10E-02 5.71E-01 S.T1IE-01 | 9.64E-04 | 3.08E-02 | 1.93E-02
Xylene (Total)’ 1.54E-02 | 4.92E-01 | 3.08E-01 8.57TE-02 8.57TE-02 | 1.80E-01 | 5.74E+00 | 3.59E+00
Methylene Chloride 9.12E-06 | 2.91E-04| 1.82E-04 8.57E-01 ~ 8.57E-01| 1.06E-05| 3.39E-04 | 2.13E-04

TOTAL HAZARD INDEX: 3.29E-01 | 6.24E+00 | 6.58E+00

gzg0 100 Wwd



TABLE 6-38

INGESTION OF ZOZO;OHZOQN.ZHO CHEMICALS IN DRINKING WATER
HAZARD INDICES - FUTURE USE

TOXICITY VALUES - ORAL] HAZARD QUOTIENT
(unitless)
) B - ADULT.: WORKER" A .CHILD - KER
Isopropylbenzene 2.43E-05 1.66E-05 6.07E-04 1.14E-04 4.16E-0
Total Xylene 4.50E-05 3.08E-05 2.25E-05 2.10E-05 1.54E-0
Dichlorodifluoromethane 5.71E-06 3.91E-06 2.86E-05 1.19E-05 1.96E-0:
Acctone 1.91E-04 | 3.56E-04 | 1.31E-04 1.91E-03 3.56E-04 1.31E-0
Toluene 2.86E-05 | S5.33E-05| 1.96E-05 1.43E-04 2.67E-05 9.78E-0.
cis-1,2-Dichloroethenc 2.57E-05 | 4.80E-05| 1.76E-05 2.57E-07 4.80E-04 1.76E-0
Carbon Disulfide 4.37E-05| 8.16E-05| 2.99E-05 1.00E-01 1.00E-01 4.37E-04 8.16E-04 2.99E-0
Chlorobenzene 6.67E-05| 1.24E-04 | 4.57E-05 2.00E-01 2.00E-02 3.33E-03 6.20E-04 2.28E-0:
1,2-Dichlorobenzene 1.70E-05 | 3.17E-05| 1.16E-05 9.00E-01 9.00E-02 1.89E-04 3.52E-05 1.29E-0
4-Methyl-2-Pentanone 8.57E-05| 1.60E-04 | 5.87E-05 5.00E-01 5.00E-02 1.71E-03 3.20E-04 1.17E-0
Naphthalene , 2.54E-05| 4.75E-05| 1.74E-05 4.00E-02 4.00E-03 6.36E-03 1.19E-03 4.35E-0.
‘| Diethylphthalate 1.42E-04 | 2.65E-04 | 9.73E-05 8.00E+00 8.00E-01 1.78E-04 3.31E-05 1.22E-0
Di-n-octylphthalate 3.66E-04 | 6.83E-04 | 2.51E-04 2.00E-02 2.00E-02 1.83E-02 3.42E-02 1.25E-0:
Pyrene 8.57E-05 | 1.60E-04 | 5.87E-05 3.00E-01 3.00E-02 2.86E-03 5.33E-04 1.96E-0:
Manganese 1.37E-01 | 2.55E-01 | 9.36E-02 1.00E-01 1.00E-01 1.37E+00 2.55E+00 9.36E-0
Mercury 1.20E-05 | 2.24E-05| 8.21E-06 3.00E-04 3.00E-04 3.99E-02 7.47E-02 2.74E-0.
Vanadium 3.25E-04 | 6.07E-04 | 2.23E-04 7.00E-03 7.00E-03 4.64E-02 8.67E-02 3.18E-0.
Tetrachloroethene 1.71E-05 | 3.20E-05| 1.17E-05 1.00E-01 1.00E-02 1.71E-03 3.20E-4 1.17E-0.
1,1-Dichloroethane 4.96E-05 | 9.26E-05 [ 3.40E-05 1.00E+00 1.00E-01 4.96E-04 9.26E-05 3.40E-0
Styrene 1.71E-05 | 3.20E-05| 1.17E-05 2.00E+00 2.00E-01 8.57E-05 1.60E-05 5.87E-0.
Butylbenzylphthalate 1.44E-04 | 2.69E-04 | 9.88E-05 2.00E+00 2.00E-01 7.21E-04 1.35E-04 4.94E-0-
Bis(2-ethylhexyl)phthalate 2.02E-04 | 3.76E-04 | 1.38E-04 2.00E-02 2.00E-02 1.01E-02 1.88E-02 6.90E-0:
. |gamma-BHC 7.77E-07 | 1.45E-06 | 5.32E-07 3.00E-03 3.00E-04 2.59-03 4.83E-04 1.77E-0:
Arsenic 1.32E-04 | 2.47E-04 | 9.06E-05 1.00E-03 1.00E-03 1.32E-0! 2.47E-01 9.06E-02
Chromium(Ill) 4.23E-03| 7.89E-03 | 2.90E-03 1.00E+01 1.00E+00 4.23E-03 7.89E-04 2.90E-03
Barium 2.90E-03| S.41E-03 | 1.99E-03 7.00E-02 5.00E-02 5.80E-02 7.73E-02 3.98E-02
Nickel 1.76E-03 | 3.29E-03 | . 1.21E-03 2.00E-02 |  2.00E-02 8.80E-02 1.65E-03 6.05E-02
Zinc 7.45E-04 | 1.39E-03 | 5.10E-04 2.00E-01 2.00E-01 3.73E-03 6.95E-03 2.55E-03
. TOTAL HAZARD INDEX 1.79E+00 3.10E+00 1.23E+0C
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TABLE 6-39

INHALATION OF AIRBORNE (VAPOR PHASE) NONCARCINOGENIC
CHEMICALS VOLATILIZING IN THE SHOWER
- HAZARD INDICES - FUTURE USE

INTAKE TOXICITY VALUES - INHALATION| HAZARD QUOTIENT
(mg/kg-day) (unitless)

" CHILD CHILD .
1,4-Dichlorobenzene 6.90E-05 | 2.67E-04 2.00E-01 3.43E-04 | 1.34E-03
Isopropylbenzene 1.01E-04 3.94E-04 2.57E-02 3.94E-03 1.53E-02
Total Xylene 1.91E-04 | 7.44E-04 8.57E-02 2.23E-03 | 8.68E-03
Dichlorodifluoromethane 3.10E-05 | 1.21E-04 5.00E-01 6.24E-04 | 2.42E-04
Toluene 1.35SE-04 | 5.24E-04 5.71E-01 5.71E-01 | 2.36E-04 | 9.18E-04
1,1-Dichlorocthane 2.89E-04 | 1.12E-03 '1.00E+00 T1.00E-01 [ 2.89E-03| 1.12E-03
Chlorobenzene 3.18E-04 | 1.24E-03 5.00E-02 S.00E-03| 6.36E-02| 2.48E-02
1,2-Dichlorobenzene 7.31E-05-( 2.84E-04 4.00E-01 4.00E-02| 1.83E-03| 7.10E-04
4-Methyl-2-Pentanone 1.94E-04 |  7.56E-04 2.00E-01 2.00E-02| 9.72E-03| 3.78E-03

|TOTAL HAZARD INDEX: 8.54E-02 | 5.69E-02
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TABLE 640

INGESTION OF NONCARCINOGENIC CHEMICALS IN SOILS
HAZARD INDICES - FUTURE USE

BRI INTAKE TOXICITY VALUES - ORAL HAZARD QUOTIENT
CHEMICAL (mg/kg—day) (mglkg—day) (unitlcss)
l 2= chhlorobenzene 1.34E-07 1.25E-06 9.20E-08 9.00E-01 9.005—02 1.49E-06 | 1.39E-06 | 1.02E-06
Benzoic Acid 3.00E-07 2.80E-06 2.05E-07 4.00E+00 4.00E+00 7.50E-08 | 7.00E-07 | 5.14E-08
Naphthalene 6.89E-07 6.43E-06 4.72E-07 4.00E-02 4.00E-03 1.72E-04 | 1.61E-04 | 1.18E-04
2-Methylnaphthalene 2.85E-07 2.66E-06 1.95E-07 4.00E-02 4.00E-03 7.13E-05 | 6.65E-05 | 4.88E-05
Acenaphthene 2.MME-07 2.53E-06 1.86E-07 6.00E-01 . 6.00E-02 4.52E-06 | 4.22E-06 | 3.10E-06
Fluorene 2.43E-07 2.27E-06 1.66E-07 4.00E-01 4.00E-02 6.07E-06 | S5.68E-06 | 4.16E-06
Phenanthrene 3.45E-07 3.22E-06 2.36E-07 4.00E-02 4.00E-03 8.62E-05 | 8.05E-05 | 5.91E-05
Anthracene 6.14E-08 5.73E-07 4.21E-08 3.00E+00 3.00E-01 2.05E-07 1.91E-07 | . 1.40E-07
Fluoranthene 3.54E-07 3.31E-06 2.43E-07 -4.00E-01 4.00E-02 8.86E-06 | . 8.28E-06 | 6.07E-06 |
Pyrene 2.93E-07 2.13E-06 2.00E-07 3.00E-01 3.00E-02 9.76E-06 | 7.10E-06 | 6.68E-06
Di-n-octylphthalate 6.14E-08 5.73E-07 4.21E-08 2.00E-02 2.00E-02 3.07E-06 | 2.87E-05| 2.10E-06
Benzo(g,h,i)perylene 1.86E-07 1.73E-06 1.27E-07 4.00E-02 4.00E-03 4.64E-05| 4.33E-05| 3.18E-05
2-Butanone 9.19E-08 -8.57E-07 6.29E-08 5.00E-01 5.00E-02 1.84E-06 | 1.71E-06 | 1.26E-06
Chlorobenzene '3.34E-07 3.12E-06 2.29E-07 2.00E-01 2.00E-02 1.67E-05 1.56E-05 | 1.14E-05
Ethylbenzene 1.21E-07 1.13E-06 8.28E-08 1.00E+00 1.00E-01 1.21E-06 | 1.13E-06 | 8.28E-07
Total xylenes - 2.62E-07 2.44E-06 1.79E-07 4.00E+00 2.00E+00 1.31E-07 | 6.10E-07 | 8.96E-08
Total phenols 1.90E-06 1.77E-05 1.30E-06 6.00E-01 6.00E-01 3.16E-06 | 2.95E-05| 2.16E-06
Butylbenzylphalate 2.29E-07 2.13E-06 1.57E-07 2.00E+00 2.00E-01 1.14E-06 | 1.07E-06 | 7.83E-07
Bis(2-ethylhexyl)phthalate ~ 4.07E-07 3.80E-06 2.79E-07 2.00E-02 | 2.00E-02 2.04E-05 1.90E-04 | . 1.39E-05
Dieldrin 4.86E-09 4.53E-08 3.33E-09 5.00E-05 5.00E-05 9.71E-05| 9.06E-04 | 6.65E-05
Beryllium 3.43E-07 3.20E-06 2.35E-07 5.00E-03" 5.00E-03 6.86E-05| 6.40E-04 | 4.70E-05
Cadmium 2.43E-06 2.27E-05 1.66E-06 ND 5.00E-04 4.86E-03 | . ND | 3.33E-03
Mercury 2.41E-08 1.05E-06 6.28E-08 3.00E-04 3.00E-04 8.03E-05 | 3.50E-03 | 2.09E-04
TOTAL HAZARD INDEX: ‘ 5.56E-03 | 5.69E-03| 3.96E-03
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TABLE 641

DERMAL CONTACT WITH NONCARCINOGENIC CHEMICALS IN SOIL
HAZARD INDICES - FUTURE USE

ABSORBED DOSE

TOXICITY VALUES - ABSORBED

(mg/kg-day)

HAZARD QUOTIENT

(unitless)

SRR b Pk [ - CHILD RK “ SUBCHRONIC - 'WORKER
1,2-Dichlorobenzene 2.87E-08 5.17E-07 7.49E-08 9.00E-01 9.00E-02 8.32E-07
Benzoic Acid 6.42E-08 1.15E-06 1.67E-07 4.00E+00 4.00E+00 4.18E-08
Naphthalene 1.47E-07 2.65E-06 3.84E-07 4.00E-02 4.00E-03 9.61E-05
2-Methylnaphthalene 6.10E-08 1.10E-06. 1.59E-07 4.00E-02 4.00E-03 3.98E-05
Acenaphthene 5.81E-08 1.04E-06 1.51E-07 6.00E-01 6.00E-02 ., 2.52E-06
Fluorene 5.20E-08 9.35E-07 | " 1.35E-07 4.00E-01 4.00E-02 3.39E-06
Phenanthrene 7.38E-08 1.33E-06 1.92E-07 4.00E-02 4.00E-03 4. 81E-05
Anthracene 1.31E-08 2.36E-07 3.43E-08 | 3.00E+00. 3.00E-01 1.14E-07
Fluoranthene 7.59E-08 1.36E-06 1.98E-07 4.00E-01 -4.00E-02 4.94E-06
Pyrene ' 6.26E-08 1.13E-06. 1.63E-07 3.00E-01 3.00E-02 5.44E-06
Di-n-octylphthalate 8.72E-08 || 1.57E-06 2.27E-07 2.00E-02 2.00E-02 1.14E-05
Benzo(g,h,i)perylene 3.97E-08 7.15E-07 1.04E-07 4.00E-02 4.00E-03 2.59E-05
2-Butanone 1.97E-08 -3.54E-07 5.12E-08 5.00E-01 5.00E-01 1.02E-07
Chlorobenzene 7.15E-08 1.29E-06 1.86E-07 2.00E-01 2.00E-02 9.32E-06
Ethylbenzene 2.59E-08 4.65E-07 6.74E-08 1.00E+00 1.00E+00 6.74E-08
Total xylenes 5.60E-08 1.01E-06 1.46E-07 4.00E+00 2.00E+00 7.29E-08
Total phenols 4.06E-07 7.29E-06 1.06E-06 6.00E-01 6.00E-01 1.76E-06
Butylbenzylphalate 4.89E-08 8.80E-07 1.27E-07 2.00E+00 2.00E-01 - 6.37E-07
Bis(2-ethylhexyl)phthalate 8.72E-08 1.57E-06 2.27E-07 2.00E-02 2.00E-02 1.14E-05
Dieldrin 1.04E-09 1.87E-08 2.71E-09 5.00E-05 5.00E-05 5.42E-05
Beryllium 7.34E-08 1.32E-06 1.91E-07 5.00E-03 5.00E-03 3.82E-05 |
Cadmium 5.20E-07 9.35E-06 1.35E-06 ND 5.00E-04 ‘ 2.71E-03
Mercury - 2.41E-08 4.33E-08 6.28E-08 3.00E-04 3.00E-04 8.03E-05 2.09E-04 |

TOTAL HAZARD INDEX: 1.51E-01 1.12E-03 3.27E-03
¢€80 100 Wvy




TABLE 642
INHALATION OF AIRBORNE (VAPOR PHASE) NONCARCINOGENIC CHEMICALS
VOLATILIZING FROM THE LANDFILL
HAZARD INDICES - FUTURE USE

TOXICITY VALUES - INHALATION HAZARD QUOTIENT
(mg/kg-day) ’ (unitless)

, -:SUBCHRONIC ADUL ,
2-Butanone 1.80E-03 | 7.04E-03 | 6.46E-04 * 9.00E-01 9.00E-02 | 2.10E-02 7.82E-03 | 7.18E-03
1,1,1-Trichloroethane 2.92E-04 | 1.09E-03 | 9.99E-05 3.00E+00 3.00E-01| 9.73E-04 3.63E-04 | 3.33E-04
Chlorobenzene o 4.32E-02 1.61E-01 1.48E-02 . 5.00E-02{ 5.00E-03 8.65E+00 3.22E+00 | 2.96E+00
Toluene 3.22E-02 | 1.20E-01 1.10E-02 . 5.71E-01 5.71E-01 5.63E-02 2.10E-01 1.93E-02
Xylene (Total) 9.00E-01 | 3.36E+00| 3.08E-01 ' 8.57E-02 8.57E-02 | = 1.05E+01 3.92E+01 | 3.59E+00
Methylene Chloride 5.32E-04 | 1.99E-03 1.82E-04 8.57E-01 8.57E-01 6.21E-04 2.32E-03 | ' '2.13E-04
TOTAL HAZARD INDEX: o 1.92E+01 4.26E+01 | 6.58E+00
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TABLE 643

EXPOSURE PATHWAYS EVALUATED FOR

CURRENT LAND USE
EXPOSURE RECEPTORS
PATHWAY -« ADULT:#| CHILD [* -ADULT.: CHILD WORKER
RESIDENT | RESIDENT | TRESPASSER | TRESPASSER | .~
Ingestion of Soil : X X X
Dermal Contact with Soil X X X
Inhalstion of Vapors from Landfill X X X
Ingestion of Groundwater X
Inhalation of Vapors During Showering X
TABLE 644
EXPOSURE PATHWAYS EVALUATED FOR
~ FUTURE LAND USE »
- EXPOSURE . CHILD '
. PATHWAY - DULT | O-6 YRS WORKER
- Ingestion of Soil X X X
Dermal Contact with Soil X X X
Inhalation of Vapors from Landfill X X X
Ingestion of Groundwater X X X
X X

Inhalation of Vapors During Showeringv
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TABLE 6-45

| CANCER RISK FOR MULTIPLE PATHWAYS

CURRENT USE
WORKER
TOTAL PATHWAY CANCER RISK ] TOTAL
NGESTION YERM INGESTION EXPOSURE
OF DRINKING OF CANCER

WATER SOIL : RISK

- 6E-06 3E-05
TABLE 646

CANCER RISK FOR MULTIPLE PATHWAYS

CURRENT USE -
ADULT TRESPASSER AND RESIDENT
TOTAL PATHWAY CANCER RISK |
INGESTION : INGEST!ON
OF DRINKING OF -
WATER | WITH SO SOIL .
2E-08 | 2E-06 9E-07 4E-06
TABLE 647
CANCER RISK FOR MULTIPLE PATHWAYS
v CURRENT USE
CHILD TRESPASSER AND RESIDENT
TOTAL Pé}'jlWAY CANCER RISK -TOTAL
INGESTION - DERMAL | INGESTION EXPOSURE
OF DRINKING OF CANCER
WATER Y SOIL DEIL] RISK
4E-09 4E-06 3E-06 5SE-06 1E-05
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TABLE 648

CANCER RISK FOR MULTIPLE PATHWAYS

FUTURE USE
WORKER
HWAY CANCER RISK TOTAL
RMAL | INGESTION EXPOSURE
" OF CANCER
' SOIL RISK
6E-06 2E-05 1E-04
TABLE 6-49
CANCER RISK FOR MULTIPLE PA'I'HWAYS
' FUTURE USE o
ADULT RESIDENT
TOTAL PATHWAY CANCER RISK TOTAL
NGESTION [ DR SE
DRINKING CANCER
. WATER = RISK
5E-06 1E-04 2E-06 8E-06 SE-05 2E-04
TABLE 6-50
CANCER RISK FOR MULTIPLE PATHWAYS |
FUTURE USE
CHILD RESIDENT
TOTAL PATHWAY CANCER RISK TOTAL
ER INGESTION EXPOSURE
OF CANCER
so. | Fii ) RISK
1E-05 3E-05 8E-05




TABLE 6-51

CHRONIC VHAZARD INDEX FOR MULTIPLE PATHWAYS

CURRENT USE
WORKER
TOTAL PATHWAY CHRON]C HAZARD INDICES TOTAL
1 INGESTION INGESTION | CHRONIC
OF DRINKING OF HAZARD
- - 3E-03 4E-03 7E+00 TE+00
TABLE 6—52

CHRONIC HAZARD INDEX FOR MULTIPLE PATHWAYS

CURRENT USE

ADULT 'I'RESPASSER AND RESIDENT

TOTAL PATHWAY CHRONIC HAZARD INDICES TOTAL
“INGESTION - : CHRONIC
OF DRINKING HAZARD
WATER - Ol ., INDEX
9E-06 2E-04 4E-04 2E-03 3E-01
TABLE 6-53
. CHRONIC HAZARD INDEX FOR MULTIPLE PATHWAYS
: FUTURE USE
WORKER
TOTAL PATHWAY CHRONIC HAZARD INDICES TOTAL
INGESTION | DERMAL INGESTION CHRONIC
OF DRINKING. OF . HAZARD
WATER H SOIL SOIL DFI INDEX
- 1E+00 3E-03 4E-03 |. 7E+00 8E+00
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TABLEA 6-54

CHRONIC HAZARD INDEX FOR MULTIPLE PATHWAYS

FUTURE USE
- ADULT RESIDENT
TOTAL PATHWAY CHRONIC HAZARD INDICES TOTAL
INGESTION |  INGESTION CHRONIC
OF DRINKING OF HAZARD
9E-02 2E+00 ~ 2E-01 6E-03 2E+01 2E+01
: TABLE 6-55
SUBCHRONIC HAZARD INDEX FOR MULTIPLE PATHWAYS
CURRENT USE
CHILD TRESPASSER AND RESIDENT
. TOTAL PATHWAY SUBCHRONIC HAZARD INDICES TOTAL
TION.] INGESTION. ¢ SUBCHRONIC
OF DRINKING S . HAZARD
BR " WATER * 1 INDEX
4E-06 2E-04 - TE-04 1E-03 6E+00 6E+00
| TABLE 6-56
SUBCHRONIC HAZARD INDEX FOR MULTIPLE PA'I_'HWAYS
FUTURE USE '
CHILD RESIDENT
_TOTAL PATHWAY SUBCHRONIC HAZARD INDICES ‘ TOTAL
] INGESTION 1 INGESTION |
OF DRINKING OF
WER WATER SOIL _ SOIL -
6E-02 3E+00 1E-03 6E-03 4E+01 SE+01
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